WD 00/ 47473 PCT/ US00/ 03311 SYSTEM FOR THE CONTAI NED TRANSFER OF

PARTI CULATES This application clainms the priority of. U S. Provisional

Application No. 60/119,455 filed February 10, 1999, and incorporated herein

by refer e%cg GROUND OF THE INVENTION 5 1. Field of the Invention This
puufla

i nvention generally to a systemfor the contained tPQHYSWO3IHH

particul ates. T ' ' LLi.c y to a nmethod and
apparatus for t%%T%ﬁg%%ﬂ%ﬁ%@ﬁ%&ﬁ.‘%ﬁé\kwl%*‘]\ﬁ%te t he
transfer wi thout either exposure of the operating personnel and' the
environment to the particulate, or outside contam nation of the particulate
itsel f. 10 2. Theappligationslanms eipgicaty ¢f.S| Provistonal Applicatiog Nef 60vals isgdit e
materials, the particulates nust typically be transferred to and from
processi Rgoragry [012999, ahl Mikhpdrated heRIBby AfslesdOr age containers. In the
pharmaceutical industry, for exanple, particulates are transferred froma
batch processing vessel into multiple transfer containers. Typically, this
i's acconplished not in an automated fashion but rather through a series of
mani pul ati ve steps perfornmed by plant operators. A transfer container such
as a bag is placed on the BALIOGREOENDQAF THEANVENEI@S equi pnent, the port
Is opened to fill the bag, the port is closed, the bag is renoved, and the
t opsof the bapielbofle MhRGtiohn the processing and material transfer of
hazar dous particul ates, however, such as highly 20 potent pharmaceuticals,
the particul ates. . be.transferred wthout .exposure of the operatin
personnel to 1<§a 1%21{1?%F%aé%sage&grag% goo%?y © Po\ﬂﬂ'teﬁ%f‘ﬁg‘eg trapsfecfinerticylates. iLhe
concentrated form these pure drugs and/or their internediates pose a
serious imsentidn reiates dnorExypesificallyt ®o asmettiotl] daspypeattis ford @andFeiring Okhzh R8s $
of the drugs can result in chronic health problens and even death.
Her et of : : : | ransf er. was ;
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acconplis y personnel wearing personal protective

the environment to the particulate, or outside contamination of the particulate itself,
10
2. Description of Related Art
In the processing of particulate materials, the particulates must typicaily be transferred
to and from processing equipment, transfer systems, and storage containers. In the
pharmaceutical industry, for example, particulates are transferred from a batch procéss'mg vessel
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 frocessing 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 resuit in chronic health problems and even death. Heretofore,



full -body protective suits and respirators. Such protective equi pnent,
however, is cunbersone, hot, and unconfortable to wear; requires operator
time to don and doff; and nust be washed and incinerated after use. 5
Addi ti onalyg/epd7@43 t WO reasons, it is desirable that the transfer of.'such:
particulate materials be acconplished in a contained manndfCT/ERM0Q311; ¢ j s

of t en nehe uérial kBndTeOWECiccdh iﬁg&Pg?gljg&B‘?Wé’[}‘%mel v;ls from environnent al

| NG L eansr B PEfertve equmment; fieons
such as ocessi ng of armaceuticals are often in a very concentrated
state, aﬁ’@%@rﬁé’ r%tS‘étth?%’I“‘aI? E’E‘P TESRIEQTS T PR} IOt Veguipment, hovferer, & @msbarsoméave
a substantial negative inpact on 10 the econom cs of the process. The
means f diotsassmicomfortabla opvear; requites dptra@ntimeno GONARI BFF: Snd Halk: BS l%ﬁtairfd
bags has conventionally consisted of twisting the materi al o% t he bag

| engt hwi igginafted Afied@sét off with a wre or plastic closure. Wile a neans
for securing the bags by a nethod such as heat sealing would be nore

relgabl e, fas%ﬁr.t. aagij og\\;‘reni ent, . t_hgq processi ng environnment has heretofore .
15 precl uded tHEUGRE, fOTIWE seasons jtindasirplis that theitrapsfeofisech Betiaulat métetine
presence of both flammable gases and conbustible dusts resulting from
uncont aitfeapcpaiptishedl iatzesontiteel modrent Fixbt, ftds ofteX RERSIPN Hidwck itl{lagpzirfi&?]‘aﬁg cs,
sparks, and high tenperature exposed surfaces has rendered the use 0 eat.
seal i ng thémagsedsr i | f e,contai ned fransfer, of .
particul at es, oﬁfeg?oér?\}éﬁthﬁlg?\tgr %@%@@S@g‘l'zgg"e"t&gt 5 Paticulies Reing frapsfsaedin
flexible terial that is packed.onto the discharge port of a vessel. The
bot t om &Pgﬁ 10%%5‘%& E‘%%%&'éﬂn%g?f PRACBaseHECaln e Pftemin 2 vary colmentrated Statd, and
series of bags is filled. The material above the filled bag is then .
t wi st ed theadcgmutatetigsaduringreseries of marsfasmips esh hard ﬁibﬁ@ﬁdl'rﬂe%&j\l&qﬂq 28t on
detached by cutting the twisted material between the ties. The material -
abmyve t hige &oNGMIEY Frld 3rddesk/ USOOD 03311 upper tie then forns the bottom of
the next bag to be filled. Wiile this nmethod provides for some contai nment

of material, signifrcant potential .for exposure arises during the step of
cutting the The>tn@ihs fof secmﬁlg the top of fiﬁed transfer containers such as plastic bags has

contam nati on. Second, the particu

conventionally consisted of twisting the material of the bag lengthwise and tying it off with a
wire or plastic closure. While a means for securing the bags by a method such as heat sealing
would be more reliable, faster, and convenient, the processing environment has heretofore
15 precluded the use of a conventional heat seal machine., Because of the presence of both
flammable gases and combustible dusts resulting from uncontained particulates, the potential for

explosion resulting from arcs, sparks, and high temperature exposed surfaces has rendered the

use of heat sealing impossible,

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 tie are applied, and the

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



twi sted material between the ties. Additionally, an exposure problemarises
when the supply of tube is depleted. That is, whendt is necessary to
renmove the top of a tube fromthe discharge 5 port, the presence of
particul atygoQpséfts tube and the port necessitates that the oger ators don

protective gear. Furthernore, this nmethod fails to address PREUSBG33Hi cs of
di schar giupgertteherCRRLEME So@bmbP ek ' jVessel.in a subsequent
processi r?gg‘;tep. Fur t her nor e, par?tnge;éﬂutﬁ ‘tt‘ggggﬂ%%lﬁﬁl&getg%pwﬁsﬁwspm
pharmaceutical ipdustry are often wused in conjunction with solvents and
tend to gﬁﬁtﬁﬁlﬁlﬁ"g‘? W‘gﬂi %S*&%@E@Pﬁemfﬂ fQ5 expoge arises doring theestemor antng thal ue
associated with the particulates, however, it is highly desirable to

di schar géwistsdanaserial betweomtherties. fdditionaligein.exponventbbleRtdrsts when Hﬂ:esuﬁgl tgnt s
of a vessel were not discharging properly, the vessel would be ope and
oper at or gyfelis BEMIERA! IThEt YERR ' vessel . or enter. .the
vessel to faci I?lt ate the di s%%\g?%géﬁﬁgﬁ@r&ﬂng’f%@%wﬁgmgw E'rﬂg{ﬁggmvﬂarge

i nterrupts_the rocess but can pgse a danger to the safety of the

opeSat or Boﬁﬂﬂle A HEP@T‘F‘H@tep?rbg’GéP‘?e gl ﬁ'!erﬁﬂﬂ gecegsitates thatctbe \opatatarn dbn
technol ogi es enpl oy stainless steel vessels equipped with hernetically
seal ed ppratectivergeaheFurthemmibes, this theshat fagle tohddroa 1o GRithheial oP HRGHEL S dHch
~contai ners, however, along with all of their associated hardware, arg
expensi Veordténtf 8Ptk FAle8 baEWRH ' st be thoroughly

cl eaned to renove all t? cesagggsgkgr%%%%éﬁggrgéeggﬁgggpto reuse in order to
avoi d qualityFi sues -such%gs crOﬁs-é]Snt am nation. The cleaning and 20
certification T PHBGHYES such &s Wesrinapioreddn thepbarmeaseutical industy abbfien as
it is extremely difficult to renmove all traces of particulate fromthe |
cont ai newsedAs camjuwiction mathi sodvents andatent @s aigglogriaty SGEh 9, veddel! 9AiewW ™ the
conventional technol ogy has enployed the continuous tube of flexible :

U MU R el R LR By e
00 U SRk AL Sl TR, g e Phceut ol st
for the particulate transfer service, nanely, antistatic properties,
f1 exi bi | Properiyanike vessel would be opened and operators in protective gear would either rod the vesse]
or enter the vessel to facilitate the discharge. Either method, however, not only interrupts the
process but can pose a danger to the safety of the operators and contaminate the product.

15 Finally, certain conventional technologies employ stainless steel vessels equipped with
hermetically sealed ports for the transfer and storage of pharmaceutical products. Such
containers, however, along with all of their associated hardware, are expensive to fabricate. Even
more importantly, they must Le 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



hi gh strength. Conventional containers, however, while exhibiting sone
conbi nation of sone 5 of the desired characteristics,.have never possessed
all of the properties required for use in a systemsuch as that of the
present i ny@ols9fhs SUMVARY OF THE INVENTION It is an object of the present
invention to provide an economical and reliable systemfor PRI/¥SMM8Terring

parti cul adofmindpi ek I wi t hout either exposure of the
operating per sﬁeqeﬁéﬁgh%%%ﬁéﬁggﬁnﬁﬁ ﬁ%e qg(?éo"ﬁﬁthﬂ’ PIEd]|requiremagnts imposed by

envi ronnmept al, cont am r]alion ofr;[Lhe_ particulate itself. It is a further
obj ect of1¢ HbeHPREHHEAl IGUREY: orTha ipr Hiei eentainereniustl pesstsaphamrequired Hlysical
contained transfer that enploy a series of transfer containers. It Is an
even f ur tcheractshisticstfonthe pantecubate aendfer sereios, indmely? aRR QN oﬁ%ﬁg,pﬁé@inéa%ﬁ‘t

i s capabl e of perform ng a repeatable high 15 tenperature materia

seal of g I bine alne I.s..a still. further object of the
pr esent ?ﬁ]évﬂeﬁﬁng% ' t%angr&zté/cﬁ{ ggﬁ&gé)ﬂéafé%‘?{%‘}sﬂ’f%@%t%@‘@Bﬁs S0 AomBETHAR ehisome

breakup of. aggl onerated  partjculates in a piece of processing equi pnent.
Finally, of the &Sgggﬁmctﬁnmqqehavgmeyet pogsessh@ alhof sienpropenies médquaredt for RO £1€
a transfer container material which possesses the conbination of antistatic

and mechaystemlsugh aphat ofthe pegetiti®ebntioh. Uuse in the contained transfer
system 20 Accordingly, the present invention advantageously relates to a
multiple o-ring canister assenbly which can be attached to either the

di scharging port or charging port of a piece of processing equipnent. The
cani ster has a series of circunferential o-ring grooves which allows the
attachnent of a series of iWMMARY OFSHSEENVENTIG@Ners. In a charging
node, for exanple, 4 WO 00/47473 PCT/ USOQ 03311 once the particulate is

charged to thé& ipamobssi ofgheesrdbemibiventin fd provide haRehSimcHl ﬁ%@ﬁ‘!ﬂg& gysrteinﬁgor_.

col l apsed and a second transfer container is placed 1 n the nex

graove, irhedfeRiheGRAMQIAL Ghich Sacili 1) I nat.ed section_.of the first
transfer contai ner. The first %crlallﬁs eﬂr?é {c}grrllst?%@p]qt?t ?fe%’fB()%HePﬁFi&@?raélng
bag- out sl eevelv\,hi Cttﬂ Is an integral part of the second transfer container.
The personnel and the environment e particulate, or environmental contamination of the
particulate itself. It is a further object of the present invention to provide a method and apparatus
for contained transfer that employ a series of transfer containers. It is an even further object of
the present invention to provide an apparatus that is capable of performing a repeatable high

15 temperature material heat seal of a flexible transfer container. It is a still further object of the
present invention to provide an apparatus for the contained mechanical breakup of agglomerated
|

particulates in a piece of processing equipment. Finally, it is a still further object of the present

invention to provide a transfer container material which possesses the combination of antistatic

and mechanical properties required for use in the contained transfer system. !
20 Accordingly, the present invention advantageously relates to a multiple 0-Ting canister I

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,



5 process is repeated in a stepw se fashion by noving to the next groove in "~
the canister until the process equipnent is conpletely charged. In a

second enbodi ment, the invention relates to a continuous sleeve cartridge
assembl y NWyd&ngp?Ids a continuous series of transfer containers initially

joined top to bottomin a long, sleeve-like manner. After XCTUAOIZTIANSTer
cont ai nerg.s iﬂal-t?c‘ﬂ etween the first transfer. 10 container and a
second t roansFIg con%agﬁr% ec?lglleggd Igoe%lf PLESPSINE ALIERt. hidrst mansfer gomteinerf is coldapsedt

seal is cut to separate the first transfer container fromthe second. The
heat seal®fdt HsORh&rapgET Gpntairer i3 ploced inr thestent oerimg grooee, BBy N@nlHihS O
the second transfer container. The invention further relates to an

appar at ugemhiming sortarpmated ttipebf HeMfirdOirahsEERSA e THli tenperature .
materi al heat seal to secure the transfer cont afa?llgrrs.'rh?he i FRPIFE jCQRraner is

facilita t .sealing.technol o In environments that are
classifie %‘éeaﬁg}zogg%g&ggg%ggﬁgwﬁg‘g’ 'ﬁta'ﬁlu?tfz'% péquog%yﬁb%%glai ansfes cautainen sTheo
prevent the presence of arcs, sparks, and high tenperature exposed

sur faces PEFeESISrepeaicda arstenwissdasltion by nsaving tocthe hextafrodvesin fth e EamdMdQuGR RS
and conbusti bl e dusts that may be found in such environnments. In addition,

t he appampedcess aap;iﬂrﬁem%cc&nﬁlu&ﬂy&m%@{ ature feedback systemto ensure that a
conpl ete seal has been produced. 20 The invention further relates to a

roddi ng appar h m%a 11 es the di scharge of particul ates which may
have agg! orrerglﬁggec?)ﬁgé Pél niigéep‘r“&@?gi Wgat"édﬁﬁﬁﬁ@mqouéGieweasmipmasis@ublgt es
whi ch have bridged over a discharge valve. The rodding systemis installed

in the wbgchoioldhe continess iseresafuipbRntontiings eyiapy hud ' o be
conducted in a contained 5 WO 00/ 47473 PCT/ US00/ 83%51 d&%ﬁ%@?ﬁ%ﬂghgg?ﬁs%e‘

conpri se cti I | an_j.ntegr ong rod and bl ade

assenbl y?legl\ybevltlla%eﬂ%& oe?' tq%eerr ocljl&E ?tﬁgﬁ%r D¢ ,n{aiffer gﬁwﬁh#’é}?@?q ketweerths| firstHeansfey.
the . use of a long bellows assenbly. The closure plate conprises two gl ass
vi 8 por tetaiper and a sggond %ﬁza@wt@aws heat agadied ¢lgserd amduhemiddie Hhwhie hieitakg it he
roddi ng process. 5 Finally, the invention further relates to a flexible,

t her mopl ewtd sepadiestho Sies krandferanogfatiter from the second. The heat seal forms the top of the first

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 flammable 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 vaive. The rodding system is installed in the

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



container material which conprises a base resin, an antistatic agent, and a

filler. The material not only possesses the necessary conbi nation of

antistatic and nmechani cal properties for use in the contained transfer

system bu,éloﬁ@n be fabricated in various formulations and/ or configurations
h

to nmeet t 4501 a specific application. 10 The advantrayassodesfgi at ed
with the sent temare nunerous. First, from an exposure standpoint,
the inventfo erprgﬁlag‘gc? GPMRrSSSH closyrecplate' whivhi hasnare irttegral MECﬂ@dtm blade
full-body protective suits and respirators associated with the

convent i iasmbbt Hddwemaere aftinerodsiaahe x 0y rdnd% 2k 36 habai 3
operations. Additionally, operator dexterity is enhanggghe?inn%t ﬁ.‘g %Sgio:}%-long

sl eeve erpailoam ARBinh= inment standpoint, the invention
provides for 15 irrprygve ecsﬁgﬁng%goﬁggiq%ﬂ"ﬁépaﬁ? BIPRoESs &orrise Bith aradenveamyeraf
parti cul %tﬂﬁj An even ﬁirﬁ@ater ecgnom ¢ benefit, however, is that the
i nventio teghf pquigeto 13k the &addipngprscessi gh pot ency compounds in an

uncont ai ned processing facility. By providing for continuous contai nment

everd when it Fisalhedahs Sarentibm® t il cont.ai ners, the
be exitib) e re el 6 GHARL b ! g@gﬁg%aﬁqﬁ, HREOSHL shpgton

I nvention overcones the prior art problem associ

~particul ; . -tube and the vessel port. Also, 20 the present
system sg x\?tgg{}{ ﬁfey[ér;rl%aar(l: %ﬁ?hccso THFISET & BRErGT R HYistbihtagentsanst a fillér. | Theombegial

into a vessel in a subsequent processing step. 6 WO 00/47473
PCT/ US00 1053 Possgises themsrassary chmbination o ahtisenicaind mRdthadies tprb i €5fok psé e
possibility of enploying heat sealing in an environnment which heretofore

has cont dienedtaxredunasfeepisabl, Bul @y ek fdficse | ts. The roddin
apparatus facilitates the contained mechanica 0@%%&@%%8?5%"895 gi{ratons

particul gf Set @C“@ds%f%!shéé@riﬁ?%épg%#ihe risk to operators. Finally, the v

fl exi ble transter contai ‘E)‘bssesses t he necessary conbi nati on of
properties for use in the present system while providing a reliable, I|ow
cost, and di sg&eadiaatages assorated with thetpesencaysiernire ORatross. 3Rk ¥oen &1 Eosure
cont ai ners. ’

standpoint, the invention provides for a “shirt-sleeve” environment in which the full-body
protective suits and respirators associated with the conventional methods are unnecessary during
discharging and charging operations. Additionally, operator dexterity is énhanced in the shirt-
sleeve environment. Second, from a containment standpoint, the 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 uncontainedﬂprocessing 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 vessel

in a subsequent processing step.



BRI EF DESCRI PTI ON OF THE DRAW NGS 10 O her objects, features, and

advant ages of the present invention will becone nore_fully apparent from

the follow ng detail ed description of the preferred enbodi nents and the

accorrpanyiﬁg;]@yﬁ '3ngs. As depicted in the attached drawings: FIG | is a
mul T1

view of a pl'€ o-ring canister assenbly attached to the PET&ES0A03310g
port of a pie S| equi prent . 15 _FIGS. 2A-D are views of the
di sconnect fl a%‘ggﬁ% é’g)ggeﬁ’.ﬂ t%e%;&ggéfﬂﬁn‘gﬂt corﬁ‘g‘te%oit%e Bossibilityotf employingheat
o-ring grooye canister. FIG_4 is a view of a nultiple o-ring canister
assenbl y E%P%m Ty npeaisrichihereteforg hagcomtadned afiluBacptablaleviienf @intustible
multiple o-ring canister assenbly enployed in a vessel charging 20 node.
FIG 6 isdastyiew of the first in a series of manipulative steps in which a
multiple o-ring canister with cannister connect sleeve and the enpty

transfer Lner | tS.f ai nt._ar posi.tioned under a vessel
di scharg eﬁﬁgﬁg@gﬂ gﬁé}gm\s; ?a%%l let%g%ﬁ‘g & ﬂ%tfnd?leﬁ Jrerpamicabbreginprafiagsiomeratedpaticuias 3
PCT/ SOO/Og. 11 FIG 7 is a view of a the step of securing the transfer
cont ai ner VBtaekimingtiag des/dskyip aperatersoFimaly othe flegibleardnafer fcohtained 1196lY Bogksdebie
multiple o-ring canister. FIG 8 is a view of the step of suspending the
cont ai nerthe asdessaintorhbiaalidnT pRsHeau® i usk e ' ecting the.

1 Ehﬁ??e%é:ﬁfs?/&&g QIBQQ {og}cﬂg%a %ébleg

canni ster connect sleeve to the vessel dis rge ange ada

is a view of ep of bagging out and tying off the filmstub. FIG 10
is a vi e%%fw%ﬁ'l%ﬂ@?gﬁo#l%@%ﬁ@eﬁ? ﬁb‘t"ﬂ‘fenvﬁﬂnpn skinlessistagl comtpiger: to t he
vessel discharge flange adapter and introducing the flow of an inert gas

to the transfer container. FIG | 1 is a view of the step of establishing
product flow fromthe vessel into the transfer container.

BRIEF DESCRIPTION OF THE DRAWINGS

»

10 Other objects, features, and advantages of the present invention will become more fully
apparent from the following detailed description 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.

5



lv FIG 12 is a view of the optional step of filling the product sanple
sleeve. FIG 13 is a view of the steps of heat sealing, cutting, and
renoving the filled portion of the sanple sleeve. FIG 14 is a view of the
step of di GePgpldriMdi ng the inert purge, and heat sealing, cutting, ahd
renoving the filled transfer container. 15 FIG 15 is a vi e#@Usl&3¥tep of

repeating the BRYYSHE i of %%Hi | N Fl % 6 14. .FI 16 is a
view of the step of di sco%ne@f?%g%? e nugiﬂl?e[d)?éélg%w? ﬂ?ﬁ@%&ﬁﬁ‘@rﬁnwns
vessel dischar.ge flar}ge adapter. FIG 17 is a view of the steps of heat
seal i ng, li’t“tq'ﬂgg to,thg e 00 Yepiithe myitiple atring casister. 20 and canister. FIG
18A is a viewof the first in a series of mani pul ative steps in which a
mul tipl e o-ri rEiG. §anh siear ofvht bteh 30s12WbnEh € M6S0f ' Lk ansd g
container and its restraint ar epposi ?i one% ngrﬁgﬂ%%lja}njgrma]esbo%om of the
PCT/ US00/ 2| chargi.ng flange, and deploying the transfer

cont ai ner&gféi%%‘g?%rlﬁ%ég%g @5\93&'&% ?%g%?eveé?}ﬁ'&eg’leﬁﬁgl fseleargs flapge mtapen. Fl G,
18B is a detail view of a vessel charging flange adapter. FIG 18Cis a

detall view ofFIGh@ isviswpbtthe stepraf bagging toar arhghing ¢FF BidMilm Gub! G 18D is a
detail view of a transfer container discharging sleeve. FIG 19A is a view

of the step of r: : fer. contai neyr discharging sleeve by neans
of an o-ring tFé@?ﬁg 1% ??\g%‘bg)r%éggégfdtcﬁgnﬁ“gilﬁq E‘“gt! q? R % Famster to the @essebB

is a detail view of the transfer container discharging sleeve, the o-ring,
and t he. disehirer Slangeadaptey andinteadacing 10e f0@.of 20/Andrsga tu ieveratsidrenalep of
connecting the cannister connect sleeve to the vessel <charging flange

adapt er. FIG. 11 is a view of the step of establishing product flow from the vessel into the transfer
container.
10 FIG. 12 is a view of the optional step of filling the product sample sleeve.

FIG. 13 is a view of the steps of heat sealing, cutting, and removing the filled portion of

the sample sleeve.

FIG. 14 is a view of the step of discontinuing the inert purge, and heat sealing, cutting,

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 thie 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



FIG 20B is a detail view of the cannister connect sleeve and the vessel
charging flange adapter-~FIG 21Ais a view of the step of connecting the
multiple o-ring canister to the vessel 15 charging flange adapter as the
canni ster m?@a sl eeve col | apses and conpresses. FIG 21B is a detail
view of th I'pl e o-ring canister connected to the vesselpchas@iong

fl ange ad Ais i ew, of the step of actuating an expandi ng
clamp on tg Wg?{e})gﬂg& ﬂgﬁfﬁaﬂggﬁﬁ@t%pﬁ)yuﬁ the tanpfer sontaimer disthargiag stdeve fir a vessel
expanding clanp on the top of the canister. 20 FIG 23 is a view of the
step of uﬁlﬂa;gwgmmc@maaonn t he di schargi ng sl eeve of the transfer
container. 9 WO 00/47473 Ar PCTI US00, 03311 FIG 24 is a view of the step
of establi shi ngigl QB i el r contai,ner to the vessel

bei ng char ged, andm(?o{r?tar ol |Pﬁ8®t fé':le‘%g%éel%g%%%g FOARYRe transfer container
t hrough the agf)d;i cation of tension to the cord around the di scharging

sl eeve. FIG 251Ggl8¢ \?iaéiﬁt%kVI@W@féhfepmhipk:eﬂmgidagistdﬁanﬁml@d??.ng clamp. 5
FIG 26 is a view of the steps of heat sealing, cutting, and renoving the
enpt § transf er FI& O®DeisAetaiF s | ' the step of positioning a
second filled transfer con%lg‘ihﬁgrogért\l?ﬁlsit%g&drﬂe@gcglgc;har%%gleﬂfe heat seal ed
filmstub left @g g?t&e.to‘g of the canister. FIG 28 is a view of the step of
securing the sE A B anarkof dntten pbsecyring thertinafer shetainer dikChabgingelrBee B
an o-ring to the second groove of the nultiple o-ring canister so as to
cover t hemédnsmfah okringoGhe Akt igfooRte b G Iﬁﬁltibl’éeo-ﬁhggaﬁ%te{:emw ng the heat
sealed filmstub fromthe top of the <canister a placing it in the

bag-out sl eeverref. 15 } BARPL L S Bhi Jhaehanging sl eeve

container discharging sleeve, the o-ring, and the

multiple o-ring canister.

10 FIG. 20A is a view of the step of connecting the cannister connect sleeve to the vessel
charging flange adapter.
FIG. 20B is a detail view of the cannister connect sleeve and the vessel charging flange
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 isa view of the step of untying the S-fold in the discharging sleeve of the transfer

container.



FIG 30 is a view of the steps 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 3 )2 is a view of the

st eps of h@ﬂﬂ%ﬁ@si ng, Cutting, and renoving the second enpty trans‘fer
cont ai ner. 20 33 is a view of the step of disconnecti nPammsmnsssispl &

0-ring cani st egyh Sf: vessel. chargi ng, fl ange adapter as the

canni st er coniriled(;:"f:2 4le g%@ﬁ&?’%ﬁf@.“fﬁah%gwﬂbmﬁsm@q AlgDEArG A3 tenEiner tdthel S

a view of the steps of heat sealing, cutting, and renoving the cannister

connect ‘@saehkeingehazgad. sndcontRilling 8% fa of Aoveonf the tapih @Mﬁﬁc?&%@ 3{9
eeve

transfer containers joined top to bottomfor use wth a continuous

car tri dgeapphig€id of terSsidn 66 thé BoddSar8ud ﬁ’:‘é"d%fc?ﬁgﬁ%nﬁi% nuous sl eeve cartridge
I

assenbly. FiG 37Ais a view of a series o °&F- cont ai ners packed on a
conti nuous sl cartridge, FIG 37B is a detail view of a continuous

sl eeve cartri g@é‘—‘?@égf o (o ﬂfgﬂ'&ﬂ%@frnn@ngshq expandingwlanip.a cont i nuous

sl eeve cartridge assenbly enployed in a vessel 10 discharging node. FIG
39 i% a view OFI(R 26 aphickgosthes ' fer, _cont.ai ner placed jnto
a product streamto allow it tic@??ﬂl@avt\nfs%ﬂﬁ%’r%@gﬁg’.ﬁgf@mﬁﬁgf REY digngter

t he heat 88%% osing of the filled sanpling sleeve of the first transfer

cont ai nef G 41 is a view of detaching by cutting the filled sanpling

sl eeve of the first transfer
FIG. 27 is a view of the step of positioning a second filled transfer container and its

restraint over the heat sealed film stub left on the top of the canister.

-

FIG. 28 is a view of the step of securing the second transfer container discharging sleeve
10 by means of an o-ring to the second groove of the multiple o-ring canister so as to cover the film
stub.
FIG. 29 is a view of the step of removing the heat sealed film stub from the top of the
canister and placing it in the bag-out sleeve of the transfer container discharging sleeve.

FIG. 30 is a view of the steps of heat sealing, cutting, and removing 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 removing the second empty
transfer container.
20

FIG. 33 is a view of the step of disconnecting the multiple 0-ring canister is from the

vessel charging flange adapter as the cannister connect sleeve extends.

10



container. FIG 42 is a view of the heat seal closing of the filled first

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

first transfer container. FIG 44 is a view of the top part of the heat

seal of the fir transfer container as the 20 bottomof a second transfer
Wpphl s

cont ai ner
conti nuous sl e.,conpr.i se a series of transfer containers joined top to
bottomin an g"ﬁkﬁe??}ﬁé{?\’iﬁwé’g ﬂ&%‘%ﬂ%@éﬁ?%?ﬁahpg, g gl 1M vinP O cafiSt 0GBikdt
FIG 45B is a detail view of a nethod of tying off a transfer container.

FI G 46 isieeac smtoamister. ew of an optional configuration in which the
continuous sleeve conprises a series of transfer containers joined top to

bottomin an e t Lentation. . Fl 47A.is a view of the first
and second i na}g&s%?ﬁe‘;‘lsﬁ%?( g?r%%%’&f"é‘t‘% %?Eess?féf?g&ehcoﬂﬁ“?ﬂﬁslpﬁ’éd@m@rmﬂpmé@r use
connect sl.eeve of a cartridge assenbly is attached to the discharge flange
assenbl y VB 2 conjiues slegig cafEdgeassembly. vacuum pl ate i s removed by means of
the vacuum pl ate sl eeve for a vessel discharging node of operation. FIG

47Bsi s a det aifIGV3&W Piie Lo . senbly depicted in
FIG 47A. FIG 48A is éﬂ%ﬁ\é@?ﬁﬁﬁ%&tsﬁﬁﬁEﬁgﬁgﬁgggﬁr essing the cartridge
connect sl eev?_, (a}ng 10 attaching the cartridge assenbly to the discharge

fl ange assenbl } oP 7HHE 3/ B8WeA! a 5ereestfdransfer chnteiners patkeslibh arntoneust Sieeve
first transfer container fromthe cartridge and placing it in a suspended
restrai ntartfdde. 48B is a view of the cartridge assenbly before the next
transfer contai ner has been  pulled down fromthe cartridge. 15 FIG 48Cis
a detail view ?% i ndivi,dual transfer container, FIG 49A is a view of
the fifth ste[g f?ﬁ%fsaao@?t%‘ VIRY 9 RonfineRHstsire vy eartrisige trestifairing stoep. f i r st
transfer contai ner.

FIG. 38 is a view of a continuous sleeve cartridge assembly employed in a vessel’

Ais a view of an optional configuration RCT/UBGOB3Mhe

10 discharging mode.

FIG. 39 is a view of a sampling sleeve of a first transfer container placed into a product

stream to allow it to fill with product.
FIG. 40 is a view of the heat seal closing of the filled sampling sleeve of the first transfer
container.

15 FIG. 41 is a view of detaching by cutting the filled sampling sleeve of the first transfer

container.
FIG. 42 is a view of the heat seal closing of the filled first transfer 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,

I




FIG 49B is a view of the sixth step of pulling down a portion of a second
transfer container fromthe cartridge, followed by t+ying and taping, or
heat sealing, the neck between the 20 top of the flirst transfer container
and t he bowo®Mwnf73t he second transfer container. FIG 50A i§,&(]y§'0§,\653% the
seventh step of cutting the portion of the neck that has been'tie d

taped or heat IB&aKéB,is addtailaiew bhgnichRd dMping bR hsdfeCRtAAer and its
restraint. 12 WO 00/47473 PCT/ US00/ 03311 m%l %i 50B 1| sea v?agl:l/vé}bf t he eighth

step of fillirmgaagiki r fer ' n cartridge. FL.G 51Ais a
Viow of the nimen cren gioryRay ofan SPRLRAShaRadf B MivGe cantmioue slenys
the neck portion of the final transfer container. FIG 51 Bis a view of
t he t ent FOSPESCSHA Seaies QE Hpnsder deataipenjoinssrtop talbmtons seab hiyerhatip 90" richtation.
di scharge flange assenbly of the vessel, reinserting the vacuum pl ate, and

renovi ng the FenN§7A Gahtid J ocedure. FIGS, 52A-D
conprise views of a heatﬁdgggﬁhﬁigﬁhﬁlﬂ&fm@(ﬁﬁ%}%%seg)i m?%’z?f"{aﬁyﬁﬁeﬁs ny ke
posigion. FIGS. 53A-D conprise side views of a heat seal machine which

i || Ust r aCBTGES CPBRSGE slepvent arappdge asaemblyrisaigashed tortitei dischprpeSldabe avdehidbly be
heat seal armin a deployed position. FIG 54 is a view of a stowed roddi ng

assenbl y aivesel phd de: afssdlTsOBeETh Mhte AeRITRad | wiew of th
roddi ng assenbly in a partiall y@%epl oyed po's’?’t“ﬁ?% Oﬁﬁgvsag@urlnsp?%i’esfegw gqrat he_

roddi ng as romstowage. FIG 57 is a view of the rodding
assenbl y a%?@é@ﬁ%%%@gﬁé?ﬁg tﬁcal'a bellows rod 15 assenbly. FIG 58 is a

view of the rodding assenbly in operative cooperation with a |ight source,
a video caner &G B adetrdlovieny of thervessel diSchafdAldhigaraesenes] fidepikiea s FOG. 274
vessel port assenbly which facilitates the insertion of the |light source

and vi deo canpl@. 48A is a view of the third step of compressing the cartridge connect sleeve and

10 attaching the cartridge assembly to the discharge flange assembly of the vessel, and the fourth
step of pulling down the first transfer container from the cartridge and placing it in a suspended
restraint.

FIG. 48B is a view of the cartridge assembly before the next transfer container has been
pulled down from the cartridge.

15 FIG. 48C is a detail view of an individual transfer container.

FIG. 49A is a view of the fifth step of establishing flow from the vesse] 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 bottom 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




20 FIG 60 is a view of a second enbodi nent of the vessel discharging node
of operation in which the nultiple o-ring canister is connected to the
vessel discharge flange adapter before 13 WO 00147473 PCTI USOCQO' 03311 t the
cont ai ner Wggihaht 1s suspended fromthe bottom of the vessel and before
the first enpty transfer container is secured to the bottofsBISHE311

multiple a-ri C 3 = i S, .a YEBW econd enbaqdi nent of the
vessel char gi %Gh?)(?}%%z) l%‘Egeolrf gﬁe?)é’l di’?ltep\?ﬁﬁﬁwg%eeﬁlﬁl FleCaANGTPAGATEINEE. | S

connected to the vessel charging flange adapter before the 5 first filled
transfer cont &lHe? 1A & adewos thetronthisteptafitying ahd eaping, ok Bk s@aling) anE ARtiss &le
111 b

DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The present invention w

di scl osededpdribA®f e AdACUraMEreBhiahdper cei ved preferred enbodi nents
thereof. In the follow ng description, the nmeans for contai nnent of the

particul ates 1S, referred to as a "transfer container." As one skilled
in the art caqﬁ-?g[p%f%tsiaa‘flg‘fv Iﬁ'é“ﬁ%'i%ffp‘?fﬁ@?achmgttbq? pent catrsdgerassamblpifioat the
herein is meant to denote both the bag-like transfer containers enpl oyed

wi t 1} t hedisuhdrgpflenge ssserablyafitlsd @ssel Seaisbhi th@eade.hhgp'l | L JeB
continuous "sleeve" of transfer contai nersg enpl oye \?\?ﬁ%ﬁﬁ@%@%ﬁhﬁﬁgﬂt

sl eeve c i ﬁ%ez[rp% ivalent structures. Referring to FIG 1,
a multi pﬁierhg)d-ggi g"%c ni s %?utgjggcgng#y 100 constructed in accordance wth a
first pref errgd enmbodj ment of the present invention is showmn. The nultiple
a-ring cani st 8I0S-133A:Bcomprise YOW's ©f apeitssesl madtomi witktheliet §eabtiins it £gtofveam
an FDA- approved material such as pol ypropyl ene, and can be attached to the

char gi ngpesidiiror di scharge fl ange of a piece of particulate processing
equi pment. In FIG 1, the canister 110 is attached to the discharge flange

120 by neans dischar.ge .f|l ange adapter 130. The discharge flange
adapter 130 dgi;(?%{ggé’dbicﬂmppgﬁ‘éez‘ﬂg‘%s 8&! E‘%ﬁé"é‘l Preeiias Mhich ijustrgte: the vettical land ge
flange 120 of the processing equipment. 20 The nultiple o-ring groove
caniPst er hormonta pinge of motioRIpGssiliic edtinthe heatisealtane ifliasdebRyy8€ phiiapgle adapt er
130 and is secured with pins 136. A transfer container 148 attaches to the
first o-ring FIG. 54 is a view of a stowed rodding assembly in a piece of processing equipment.

FIG. 55 is a view of the rodding assembly in a partially deployed position.

FIG. 56 is a view of the rodding assembly released from stowage.

FIG. 57 is a view of the rodding assembly access layout comprising a bellows rod

15 assembly.

FIG. 58 is a view of the rodding assembly in operative cooperation with a light source,

a video camera, and a video monitor.

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-ring canister is connected to the vessel discharge flange adapter before




groove 115 on the canister 110 and is secured by an o-ring 116 and
mechani cal clanp 117. Each transfer container 140 conprises a sanple

sl eeve 142 incorporated for sanple retention and 14'WD 00/ 47473 .

PCT/ USO0/ 0931 d0/4atsl ysi s, and a bag-out sl eeve 143 for bag-oul;c_lgggr ati ons,’
Each cani&}ger ?ﬁ?nnect sleeve | | 1 conprises a sleeve 118 to Bittdate a
vessel 's Aentatr gestrairids whkipehdddafiolnethe boesm v ' i r.ae
operation, and a cani ster connect sleeve bag-oﬁ?hg?gges\ég&ﬁ%&o%nﬁgp%'t%ﬁnﬁtﬁe

mul ti pl e WadsfAGofRRies iCsecatd e ' d in a vessel discharging
mode, and in FIG 5 5 the cani st%@gégﬁ%?;m@mg%ﬁ'wlﬁt% a vessel

char gi ng node. k@éﬂ first epbodi nent of a vessel discharging node, i.e., _
di schar gi ng t hE t'8 AP 3 seapad smbodiment of thet veased thargingrhodd el dpeiedidn ih e
met hod of filling the transfer containers conprises a series of

mani pul atwhieh shepsiltighé 64ing canibief Blcohhasf ©ihe | Hgh:charging sl eeve 141
is attached to a first o-ring groove 115 of ?%éaﬁg%fnﬁr}z“%FFﬁ?ﬁerc%ﬁf?@t@?

110,s and ' -ring.cani ster 10 assenbly 100 is installed on the
di schar geﬁﬁ%ae&%#kﬁ?ﬁgn%mggs%FWQE é‘ﬁmeptﬂﬁﬁ? the pultiplsrorriggeargsteh  as
nitrogen is introduced to fill the enpty transfer container, thereby
providing it wth shdPESGRIPTIOANCOFi THE PREFEBRREDIEMBODINGA§Y to the
restraint 150 which supports it. The di scharge val ve on the processing

equi prent i s ORRNEeseralih@ming Wil BdUGLclbdl h QUi the.lqansfer container.
During this tine, the sanpling sleeve 142 Ihgéyfr%s?%@thﬂ?ug?[éy Herf:g“'fffﬁf?éﬁmdnt 0

15 the p I ] Lt fill.wt roduct. The sleeve 142 is then
heat sea:ég{(gﬁgiltl%%&e%ﬁ g‘?bgullr"%ﬁag Me{'ﬁéiegfﬂp"(?f’;}hgﬁle SF eanéapmentf g patticidags e

w t hout (lzsopﬁtgamdﬁat ion, After the first transfer container 140.is filleds
the top FS'REAT V5B drarhEsentameny rAs ppeekibgtindhe antan agpretiasegihe @ss beawe
fi Id@ stulfa 14% rgcmai ns_onhtbehe_ bottom of the canister 110 keepi ng the process
equi’pnenterBediapger qontaimer hkereinvs meantimtenoiiboth SR GARMKKE AL 2bnGH ae'n{l MibyedS
pl aced over the charging sleeve filmstub 149 of %Lﬁe fi rstr It‘raﬁl';‘sfe %yed

cont ai newitnie mliphe g cufisr £96A0H, ok Bhal I0KE:, UnlBuE RS A0

containers employed with the continuous sleeve cartridge assembly, and equivalent structures

Referring to FIG. 1, a muitiple o-ring canister assembly 100 constructed in accordance

with a first preferred embodiment of the present invention is shown. The multiple o-ring canister
15 assembly 100 comprises a canister 110 fabricated from an FDA-approved material such as
polypropylene, and can be attached to the charging and/or discharge flange 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 flange 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

14




sleeve filmstub 149 of the first container is renoved fromthe nmultiple
o-ring canister 110, and 15 WD 00/47473 PCT/ US00/ 03311 is contained in the
bag- out sl eeve 143. The bag-out sleeve 143 is heat sealed or wire tied,
cut, ~andwe@ghyads The discharge process is then started for the second
container. This process is repeated until the entire contentEI/Gs00{03211

processi agalgsid] @{@Q!baig_%m gga}%em;fﬂn bgé_%g{:(f)}i’ceg%i t he _next transfer container
pl € o-

to the next groove in the nulti I'Ng 00§ £ach ganfsterconngetesieevies] 11

r epeat ed . n ves as there are on the canister wthout ever
exposi ng c&glbg%ﬁtagﬁge&s? ig?%aé%?'in&?‘?d@fc 3 Ye&sek arvenuan plate 1X2awkichrha Mb@idEvedA

new cani ster 110 is used for each batch of product; the first canister is

renoved Byringithe discharge operatide andaicahieer dokRedt/spiavt Bss.gi fla
adapter 130. A canister connect sleeve 111 v?hich | glléttss?%?ﬁgeigzth)nflﬂ(gmhe

cani ster ~ : nne .the cani.ster to the discharge 10 fl ange
adapt er 13%.}I§Zﬁéﬁ gg:%lssfeg?ssg%r?@éﬁ’gésleme 18 a jvesspledischargihe thode, atidrie RIGeS

cut, and renoved. A canister connect sleeve filmstub 113 renains

conmect etrercanisier asseabiaiseenflb yoia anbsfl Siardid® modkhus seal ing the process
equi pnent fromthe environnment. The replaceneént canister 110 has a

cani ster connggej fisdt& : I hs..attached to. a second o-ring groove
131 in the di schalrge 3%5%” ogéf,}%%seeil glf%?g‘?ﬁﬁ‘?dénb%p@mf@{@ggﬁhmcmtmg of a

cani ster coegnlﬁc sl eeée filmstub 113 all ow ng renpval 15 of the film stub
113 from{The! P?FI-FH?“& T COTRIgers ddhpthe mettgd afifiliugythe aransfi sdmm@@%ﬁgkiséé feve
T3

bag- out sleeve 112. The cani ster connect sleeve bag-out sleeve 1 I S heat

seal ed d¥rigs pbmenigylativasteps.afitst; & fiest @dnstIdon @ CRS S d £0 I
bat ches in a canpai gn. The sequence of mani pul ativ%é!s. eéé&ggggggg?a&he‘ahh

the firsifisrbadh f ol de of tion i
ot her -} IRroHIBObvON L BEmeRABllc GrEE MLSLNT1 TG e ol ogmpbarister

mujg i pl = [ i st.er. 1 i th capi ster connect sleeve 111 and the enpty
tr shof er s fod B Thgih on e dscraadtoazne! e progrsimgeapipianc dAm bsbergas aas ocl

di scharge flange 120. In Step 2 depicted in FIG 7, the transfer container
char g in @S gm@ IS]}RE'Odléficd &:ﬂﬁ éﬂb mptﬂ'ﬁalﬁer&f)nﬁfhEQ ﬂ'idr &é@id;ﬂ% 1{ aﬁh Sg.ﬁﬁeSt
epi cted nan'gll G

groove 11§_of the nultiple o-ring canister 110. In Step 3
8, the d¢miliatingits uniform indexing to the restraint 150 which supports it.

The discharge valve on the processing equipment is opened, allowing product to flow into
the transfer container. During this time, the sampling sleeve 142 depicted in FIG. 4 is placed into
15 the product stream allowing it fill with product, The sleeve 142 is then heat sealed closed or wire

tied and cut off to separate the product sample without contamination. After the first transfer
container 140 is filled, the toIf is heat sealed closed or wire tied and cut off. A charging sleeve
film stub 149 remains on the bottom of the canister 110 keeping the process equipment sealed
from the environment.

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

15




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 slvw@w®4773 1 is connected to the vessel discharge f¥@%W@ﬁﬁt er.’
130. In St egé;lj gcgpi&tgg in lFI G 9, the canister connect sleéeve Tl stub
113, whi dhcedzinedin hedbagwuesletre BIGNtTHebagut sibeve 1813E hedt! - he.

di scharge flange, is bagged out and tied off to blg?ﬁggg%tuﬁg?ﬁgv#@ﬁ%dsf'ﬁb
113 in tahe réth®RMde ThkdischARPet L 1,1 du f praduct in the
sleeve. In Step 5 depi?dcsf ed ﬁerﬁ%%g&q%‘,ﬂ%%g fggir%egfgqn%c 8- sleeve 1 i 1
conpr esses asTthhSe nul tiple o-{ei n‘(l:jrr ﬁ:tgi ster i 10 is connected to the vessel
di scharge flang® BEXSRsS 1oRsated intidhe egfiee sontAnta sofnther pweessing tduepment is
introduced to fill the enpty transfer container, thereby providing it with .
shape andispensed.iattaghingthetnextminkfer nontdifierito dRxieRQgroOve Mahs B axﬁnﬂg%%m{ep

Step 6 depicted in FIG 11, product flowfromt%]e vessel 12T into~“the

t radsf er Tai JeREN: difsr ' , ' t .depicted in FIG 12,
which is Opﬁ?r?al ,S r?}?]eg pr od%??ﬁglaér?%?ggs ?ﬁ%mfiﬁ%s%m%spw P FVe] sxnopi@e

sanpl i ng ed, Step 8, depicted in FIG 13, conprises the
steps of a%gg'ﬁgggﬁsﬁggﬁ?ﬁ%g Cﬁ‘élétterg'é'é?nsﬂfééﬂﬁ‘tﬁ%‘eeoo, cutting, and removing
the filled portion 15 1 44 of the sanple sleeve 142. Once the transfer

cont ai ner 140AnRRY sarister i 19 isgusedifereash baiehiod petiucn thd Grst b4niSRFIY feSB9ed B¢
steps of discontinuing the inert purge, and heat sealing, cutting, and

r emovi ngdistumnédtinigable tantniaf1a0 frd0 tHealisdRirge AingdloRbSEER5J. N B dinpkle, Dot tom
of the heat seal 146 closes the top of ?he trans@ef%déo%tcéﬁ%%r?dn&ﬁ%Sh‘Fgetop
of the hepf wiRdlis 88iaRk! S om; of chargi ng sl eeve filmstub»
149 20 on the bottom o? t‘?ﬂ% %éﬁegﬁgptbf%mﬁ igégcggmei the prngeniocthe disoharge eps
1-9y1s then 1 eatl%ﬂ].g_ﬁs descri bed above, the second transfer container is
pl ed offeeafipier i pATBYteR goBngat plegvetld A issleat sealed ot svireaied and, dnd remewdded
in a second o-ring groove of the canister. This process is repeated until

the entiAsawser exmnscioteevh flmsmbdd 3 iraigaing o @Rl té thedi ing the
next transfer container 17 © 1%&&%%%@5&@%} 1@%,

thus sealing the process equipment from the environment. The replacement canister 110 has a

canister connect sleeve 111 that is attached to a second o-ring groove 131 in the discharge flange
adapter 130. This encapsulates the first canister connect sleeve film stub 113 allowing removal
15 of the film stub 113 from the discharge flange adapter 130 through a canister connect sleeve bag-
out sleeve 112. The canister connect sleeve bag-out sleeve 112 is heat sealed or wire tied, cut,

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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WO 00/ 47473 PCTAUS0016311 to the next groove in the nultiple o-ring
canister. This process is repeated for as many grooves as there are on the
canister. In Step | | depicted in FIG 16, the nultiple o-ring canister |

10 is di soamppssed fromthe vessel discharge flange adapter p 12,
depicted in FIG 17, conprises the steps of heat 5 seali ng)CT}:%%z’Pfoﬁ}d? and

r enovi ngrestraint b0 isisaspendsient tsd VR df the Vesaddd 2¢ B9 iaSheln pe%r%]l cfitgd
in FIG 17, the bottom of the heat seal 191 closeg t he ts(&;%rjsgf t gp{%ﬁﬁs er

connect ] t . f t se est abli shes the bottom
of the cl;érsnﬁgl;ﬁgrf élz:rg)%snué tqg ! gg}\l/lgﬁ ? ?ga%es Oggs ?@%eP‘i?thW R&esY tqngn&ﬁfca{lﬁtﬁr
vessel discharge flange adapter 130. This process can be repeated for as
many ca'l’ﬁné‘F%‘rsgeeé(% 13} & qosgedtecie the vesselslisebargedlanhe adaptard30s IoBiep 4dgs@kd 10
In a second enbodi nent of the vessel discharging node of operation, the

mul ti pl einGFIG. POthe GaMisRE B6nriedt SV EHHSHY O 3t Q%ic\ﬁes%%é t:?:ieﬁs%petathg%ﬁgg.{}ﬂ%r%pf t he

adapter before the container restraint Is suspende rom

vesgsel and.before the first. enpty trapnsfer container is secured to the
bot T om of T HHHlAtR AR s ‘é‘:h@!%eiﬂ‘?&g‘géﬂi’%g%ﬂ{] out-ppd ied etidp fotdspout therfilm sthed &3 an e,

facilitates the ease of connection of the canister connect sleeve to the

vessel dihesleeveayEl 2% hahgeprealag e buildupl of pridiet $e@RRILCTDRKEE D Wepiciddf FI8SSE!
di scharging node, the first in a series of rmanipulative steps is to

connect cani c eeve | | 1. to the vessel discharge flange
adapt er fld?:gle(%% gé?rfegﬁ%%%éi’ STBPTeRS e “%4‘%%19 &-1Rg Aty 1915 coppecsed
serves to ensure the containnent of particulate on the discharge flange,

i s baggd@ thrivesseldlisahaegediange adantart 38 e durieert lgas sichl asmittagen 1sltheh RntidtRiced geVe
112, and to preclude the buildup of product in the sleeve (as described 20

above i il diy emnptyi wdhsPr tebnialiRr,fthérsby Efﬂ%ﬂﬁh@ﬁ%itﬂfshﬁﬂéﬁngg%hgtﬁigIrlgsCLrlrr?L ierand

as depicted in FIG Then, the cani ster connect s onpresses

9)
asjd he - pl -ring. caphster | 10 Is connected to the vessel discharge
fl }aldnge ggg%{“g?%fgﬁ&%ialsélm?ieefg%'ri bed above in conjunction with the first

enbodi nent of_ the di schargi n% mode and as depicted in FIG 10). 18 WO
00/ 47473 PCTIoStep ¢ deggatad in FIG. 11, product flow from the vessel 121 into the transfer container

140 is established, and in Step 7 depicted in FIG. 12, which is optional, the product sample sleeve

142 can be filled. If the sampling option has been used, Step 8, depicted in FIG. 13, comprises

the steps of heat sealing with a heat seal machine 300, cutting, and removing the filled portion
15 144 of the sample sleeve 142.

Once the transfer container 140 has been filled, Step 9, depicted in FIG. 14 comprises the
steps of discontinuing the inert purge, and heat sealing, cutting, and removing the filled transfer
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 repeated. 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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The enpty transfer container 140 and its restraint 150 are then positioned
under the already secured multiple o-ring canister 110. The cont ai ner
restraint 150 is suspended fromthe bottom of the vessel 121, and the
transfer cwmb@snagy charging sleeve 141 is secured by neans -ring’
116 to thewfgi rst groove 115 of the nultiple o-ring cani sterpﬁ@gﬁoé@ﬁl
descri bedo tisaest gmote indhg maktiplonring cinistee This broceibR LTl 16

di schargi ng node and as depicted in FIG 7). gn I nert’ gas suﬁgglslyﬁlfotofs en

is then boiHeadMeom thOcddily. t he enpty transfer container, thereby providing
it wwth shape and facilitating its uniformindexing to the restraint 150.

The series of rrgni pul ative st e&s enpl oyed in this second enbodi ment of the
vessel di schat§Phg ]ﬁt&@‘ﬁt@ i §l4y1 6a the rovtinls a-ting baristem! 10hedistomiecedash mant

of the vessel discharging 10 node once the transfer container charging

I hagssbledi | [ d ' . Th ' t
e S R I A oo L S S

conjsunct LC%Q_PV\AC&#.the Ji rst.enpodi ment of the vessel discharging node. In a
firdt enbodPReTt e 247 (FOWVXE e ATIFT SORRRFE Stepveal 11 andsenistenilhg. tAsedepatedeint S
of a series of transfer containers into a vessel 121, the nethod of

char gi ngFihd 7véedettommitrd heatseal 1915 lases thegopdf the Baristbidon@:t SI8RS 11 1 Andithe
chargi ng node, once the nultiple o-ring canister 1 10 is installed on %hhe

char i ngroblofigendarianl eitatldfesohe diRnPEORERRTAG SMILATRN. glDS.b i) §ﬁg¢énaﬁ‘1§f er

container 140 is attached to the first, or In this orien X

-ri i 11 depicted in FIG 19. A ti d
Tor 19 PRREE ohtR Herd rcbRk Mahe, SaabiisJ301 GBisproces cer amevmspicdimneamaoy

all owi ng product to flow into the processing equi pnment. Wen the contents
of the 2%FNiSiErR 3 are rgqwires ta decammodaserfiectontoptahifspenssald, the restrai nt
portion 150 of the transfer container is renoved. The transfer container

i s10hen col | apseskcandlehbddigent oTti wssdlalsthRamk 3 eioggﬁ?{éﬁﬁg}&%pg@?i er.

~container is placed into a bag-out sleeve | GCat TEERE of
and 1 emoudierdri SRk EER: Ber\Esed iphiar diass Srmeam bston s seniaimessesivin s
until the processing equipnment is conpletely charged. This procedure never
al | ows asuspended from the botiom of the vessel and before the first empty transfer container is secured
to the bottom of the multiple o-ring canister. This second embodiment, therefore, facilitates the
ease of connection of the canister connect sleeve to the vessel discharge flange adapter.

15 In this second embodiment of the vessel discharging mode, the first in a series of
manipulative steps is to connect the canister connect sleeve 111 to the vessel discharge flange
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 preciude 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

first embodiment of the discharging mode and as depicted in FIG. 10).

connected to the vessel discharge flange adapter 130 (as described above in conjunction with the
18
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contani nated surface of the transfer container or the canister to be
exposed. A new canister is used for each batch of praduct. The first
cani ster is disconnected from the charging fl ange adapter 135, renoved,
and the n Lster is introduced by using a bag out 5 procedure as
describeda$gﬁﬁgh§ di scharge process. The sequence of mani puPEEFUB/EBHpS

i bed [0 _ : | rani puPGELSES
operat fon i & 1t ROPO, TS TRRCIER 140 o SR YERRP) 50 &30 Piaipocienden e o

18A, thelnulti | e o-qug canister 110 with canister connect sleeve | | 1
and the f3Tepdysecioer Spuliplg gring qRaister 440.aF ke sonsaipersestedintt 1 5059 suspengrisfrdrh dred
over a vessel charging flange 123. The lower restraint 10 162 depicted in

FI G 18D bostonedfdbs extsalrl 2braid thd marsfer cuntatier thaagiaf Slec®ONd Biseturdil B HRLEL 5O
sl eeve 160 to deploy. In Step 2 depicted in FIG 19A, the transfer

cont al neran-BEEA14 10 RSO st nREHTALO D TRRR, 910 B Pl kg H1S. L

the first groove 115 of the nultiple o-

detail view of .the transfer cantainer discharging sleeve, the o-ring, and

t heag mul tqomugc%qqmﬁ}ggﬁg&@o%@?pt &by @Sé@fﬂlﬁg gipde gndpiepigead in RES.Janiast er
connect sleeve 111 is 15 connected to the vessel charging flange adapter
135 and deertigesi sl s pitragen 36 thedl @ira@DBYd td fill GBeegmpty depistdafbntdindt) Gercdy A
the nultiple o-ring canister 110 is connected to the vessel charging

flange a%@@&i@mél%ith ghhetal@ (AMNaBELIts ﬁﬁﬂ&%&ﬁé&iﬁg\(@&eéaa?&! Isgpses and
Fl the ntltipl

conpr esses. 21 Bis a detail view of € O-ring canister
connected to t v | rcharqging f| ange adapt.er.. The _cani ster connect

sl eeve film st L’l@a els%?ﬁfgf W%Laégﬁé%pﬁgfnpgqyﬁgt'? s s¢qond gmbedimentpftheregssalt ed
in FIG 22A, an expandi clamp 170 (FIG 22B) on the top of the canistear

n
1 10 is dischaing medes fpay pRalogens tobatdn dhmfitshembodinfenpaf theousksl diclpreinbe
top face of the <canister. In Step 6 depicted in FIG 23, the S-fold %68"in

t hel(di schesdgensd tewanst&Qofairieheha#ing sikeve has BBrABREd | 1655 o3} ol ep
7 depicted in FIG 24, flow from%hg fi Iel ed trar?sfer O(S:tgﬁ?{gll e?oﬁ%c%‘%

00/ 47473 RETS S D0 Al hBKIS IS Yl 19,08 LRI of SSEAR B0 e
PPl |2t G lida Witk B ik coiocad e o hicharging o, & SC" 0°
In a first embodiment of a vessel charging mode, i.e., discharging the contents of a
series of transfer containers into a vessel 121, the method of charging the vessel comprises a
15 series of manipulative steps. In a charging mode, once the multiple o-ring canister [ 10 is installed
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 c;ord 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
29 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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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
clanmp 170. Step 9, depicted in FIG 5 26, conprises'the steps of heat

seal i ng, cwaommg47rand renoving the enpty transfer container 140. As "
depicted in FIG 26, the bottom-of the heat seal established THESREPIEF t he

di schar giTepeaieoavy the procesingteqfifindr fis coapléBl dhameaf 24 er 110 and
the top of the heat seal 167 closes thedhgpottgm Qf)%e tk@ﬂ}r{%}?{la t ARST afows a

cont ai nercontanifhted sthi@aciedd | : a second filled transfer
cont ai ner 140 and it saresttﬁéa?%%ﬁ%géhﬁlr&gé@eﬁé‘g’ﬁw& exppeed-t he di schargi ng

sl eeve film st 68 left on . the top of the canister 110. The | ower
restraint 162 Iiwsﬂe%é:fa‘%g%&i; Yspd Eﬂrd‘é?h g@ha‘?ﬂ%@dqcheﬂ@ﬁnsmmaaﬁsﬂiecorﬁ@%@mﬁ{
di scharging sleeve 160 to deploy, and in Step 1 | depicted in FIG 28, the

transfer %ﬁh@gm&ﬂaﬂgmﬁgi}ﬁgmhemdeaﬁﬁﬁenéwc&ﬁﬁ%'@%@ﬂ n.0-r1ng
116 to the second groove 115 of the nultiple o-ri ng1 cani g’?%?g?&%ggtbﬁ%gug

COVér i ng prdreddiessles@ived ﬁﬂﬁ@ﬁ?scﬁ&ﬂg@}p?%{é% 168. In Step 12 depicted in FIG
29, the 15 discharging sleeve film'stu 68 is removed fromthe top of the
cani ster 110 aﬂ,gsgl acced l.n_the discharging sleeve bag-out sleeve 169 of
the transfer CONCSTHEICE S SRRHIAt S Stars asseciapd, with the first emboteitinetiost thilviskG
30, conprjses heat sealing, cutting, and renoving the bagged-out

di schar gFheing naedgot ppertien isfurties illStrerpd IMFEE8NGI3E Iy B%Bqa&égﬂﬂm%%é; Pg 8

for the second transfer container. Step 15, depicted in Fl 32, conpri’ses

the st epieafultpiloiag baniger KONG40 RIENEDA 1) P5pg 32 ARe R Rntaiage

transfer container. In Step 16 depicted in Fl

cani sterj4g {tS rHLSGPH ed fromthe vessel charging flange adapter 135
and the cam&lgjt erregg%%gcl:?@%lleené’%mpe Oieré'x‘teésf?gghaf&né ange 123 efhe {orkrirest@inG

34, .conprises.the steps of heat sealing, cutting, and renoving the canister
211%0 ooi@%ﬁ’&ctﬁf@ﬂfﬁ%@@ﬂ@lmed goorderan abeehetransferlconfithes AkcBirdin |sl«%ge As
depicted in FIG 34, the top of the heat sea] closes the bottom mgt e
cani st er 16otordeploys e 8wp J debicteRIMIFICN2 9RO heat. seal. establjshes
5 Pl Wi e 06 Ui BRHing BNl

the top of the canister connect sleeve filmstu g ds
t he ves ' f l-ange_.ad r.135.
SebuRAHy9haGhs clf%n%-rmg FPE € hic t15rst groove 115 of the multiple o-ring canister 110.

FIG. 19B is a detail view of the transfer container discharging sleeve, the o-ring, and the
multiple o-ring canister. In Step 3 depicted in FIG. 20A, the canister connect sleeve 111 is

15 connected to the vesse! charging flange adapter 135 and secured with pins 136 (FIG. 20B). In
Step 4 depicted in FIG. 21A, the multiple o-ring canister 110 is connected to the vessel charging
flange adapter 135, and 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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Thi s process can be repeated for as many canisters as are required to
charge a vessel. 5 In a second enbodi nent of the vessel chargi ng node of
operation, the multiple o-ring canister is connected to the vessel
char gi ng fwenger4aslapt er before the first filled transfer container is
secured to the top of the nultiple o-rin canister. This enboHR¥MA311

t her ef or 89 theausidel 12t bsing hbargebis @stablished TEEL i28d, cani st connect
sl eeve to the vessel charging flange adaptera. Ifrﬁ%vh?rgms@go 'Hgfmlﬂgn]t‘ioof

t he vessed caimligH 8 oy L0 eries of 10 manipul ative steps
is to connect the cgﬁgﬁeer éﬂcbglﬁ%ﬂg{:nts(gfstie%sé@%% tilF rgstragnt cped {dsrennd: therdjsabgrge
flange a te S5.(FLG )., The cani ster connect sleeve filmstub 113 (as
descri beg%gﬁ%gl@l%m&séfﬂ Eﬁ%ta“on wi Oncethetransfertcontainer! i 4teints beén éx’ﬁgti&i’,l & 9
node anddas dzpi cted in FIG 34), is bagged out and tied off. Then, the
cani st er depiated et FEG 25 @omprists RRIR AT IRSe:Fan i ' - i pg. cani rol
10 i s connected to the vessel charging flangel g&%%¥ﬁl%gfgsd%égﬁ$f%€]ﬁ
aboye in ' ilon wth the first enbodi ment of the charging node and
as depi cgé’}ol ﬁ HE(@E 5%53 .g\fhe?h%mﬁf‘g’l%ﬁ'n&r”é‘ﬁ§t=@9v@§rﬂtlfaﬁ:mpw thaiSfea nchtainsr 140
restraint 150 are then positioned over the already secured multiple o-ring
cani st er A dopicteflen FHR26, thedottainndf théReat seal edt@aRRE: fha 03] (ﬁghe Hf&c%]e:éﬁg ddiGe

transfer container discharging sleeve 160 to deploy (as descri bove~in

conj unct fikmstob 168 tiéR on i yent hat gi n nd as depi cted
o e R on e o P 103 o SOl s 7 S ae s

secur ed o-ring 116 to the first groove 115 of the nultiple
o-ring c%‘f‘g?@pﬁigﬁ‘b&%é’é’“{?é‘é Ti bed above in conjunction with the first
enbodi nent of  the charging node and as depicted in FIG 19). 22 WO >

00/ 47473 PCTI losbep d@8dpitted freFIce 27 esscobndiltddnttngfet ¥shtSh&NS0SAR oYL P 1500 S
at

second enbodi nent of the vessel charging node is fully analogous t0

i n10 he fdre pbsigsAead ' nod once the transfer
cont ai ner g?sslchar &Vﬁgﬂ‘gdg;é’%gﬁ‘%}:%g&gﬁ'”g%@%?é%ﬁ& ﬁ@t‘?ﬂl?f' prangey | Yy The

cani ster t.1S,.-t.he . steps depicted in FIGS. 22 through 34 are perforned
as desc rlpgggllgglﬁ%%l q.?.r}s feleased in orgg' to allow the second transfer container discharging sleeve

160 to deploy, and in Step 11 depicted in FIG. 28, the transfer container discharging sleeve 160
is secured by means of an o-ring 116 to the second groove 115 of the multiple o-ring canister
110, thus covering the discharging sleeve film stub 168. In Step 12 depicted in FIG. 29, the
15 discharging sleeve film stub 168 is removed from the top of the canister 110 and placed in 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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5 conjunction with the first enbodi mrent of the vessel chargi ng node. From
the foregoing description, it is evident that throughout the specification,
where the wuse of the first enbodi ment of each node:of operation (i.e.,
vessel di ssémogdmg node and vessel chargi ng node) has been descri bed, the
second enbodi nent of each node of operation could alternatiX¥elySi@3sn

enpl oyed. cameTtslesvetie ahdwimisiirdn 0C ARRIGpRESS in PG BE HS g’ﬂp\‘ﬁf&ﬁsﬂ‘éﬁlﬁsi&ﬁﬁ o- i ng

canister that allows the attachnent of successive i n @ses the

cont ai ner goid nt ai pren ever Xposi ng a contam nat ed
surface du?eimr% prﬁ{g %@ﬁ‘%ﬁ@‘%ﬁ%&@@n ﬁﬂ‘ifh 8% Qcthie heatyseal establisbasghe top of

fl ange adgpter. for attachnment of a nultiple o-ring canister; iii) a

di spensi ng°CaRFEt “eqn“ﬁﬁttsf?eée fils stuly 1 B leBronghe wpotf tervesdehithadding Wansd 5 E{epmﬁ er
containers to be nounted on the outside of the 15 canister and prog ct to
f1 ow t hr olibis provess cesi berepeatdd ol 2emahly taraRefsek aF&%gﬂ{rghel%;chi V). d ntegral
sanpling ports in each transfer container; v) a renovable ft 8 " system

and yi) heat s ' f ] re.of the transfer container. In an optional
enbodi ment, a ?gépg@gdfmg{bgglngei‘?glg‘&?é’ﬁﬁ%g?@f&!nsmie ofsoperapiony the ruitipleasiriaf

heat sealing. Referring to FIG 36, a continuous sleeve cartridge assenbly
02@1(*&

200 const§A0EE GoRne dewvasseh charging langsatipre befors BE ﬁ%@'ﬁﬁ@@&%ﬁ&%m%t he
present invention is shown. The continuous sleeve cartridge assenbly i)

conpr i sesis aecngedito itskoep 2L hefmalfible 3L 86k £ - r oy terjal. such as
pol ypropyl ene, a fabric shrouéb211,g%h%ﬂé%§wggﬁﬁpﬁg& h er%é‘?’ ##%B‘atel’séb@i c

shroud 2 : eve-like series 220 of individual transfer

cont ai ne E%Sé; 1&%1@ 9@?%‘@%7%&9 SONBSET pleRytodhs Yasselyherging flaige ddager 35,
which is fabricated joined top to bottom The sleeve-like series 220 of
transfer cont dfn@#s sseondosmbadiment of thepacssed chrgingdmivtie el GHPTIRT £R650kf
the cartridge 210 as depicted in FIG 37A The bottomof the first -

tr akfsf er mampulatier st2@lisits chartt heahasted bidg: sifakri ]‘i% iﬂgenY%gE&Ch L rnaélgn faggre
€ scz;‘ﬁfﬂ

cont ai ner 221 conprises a sanple sleeve 222 incorpora

retentiongd lew&et Sg1y@ -out sl eeve 223 for bag-out operations.
Each cart r?%tgre@%]%rgﬁg%tm)' Mhc e nndt CELS e fitn stub 113" (as described above in

conjunction with the first embodiment of the charging mode and as depicted in FIG. 34), is

I
bagged out and tied off. Then, the canister connect sleeve 11 compresses as the multiple o-ring
canister 110 is connected to the vessel charging flange adapter 135 (as described above in
15 conjunction with the first embodiment of the charging mode and as depicted in FIG. 20A).
The filled transfer container 140 and its restraint 150 are then positioned over the already |

secured multiple o-ring canister 110. The lower restraint 162 is released in order to allow the
f i i ing !
transter container discharging sleeve 160 to deploy (as described above in conjunction with the |
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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sl eeve 230 conprises a sleeve 231 to accompdate a vessel's vacuum pl ate
122 which has been renoved during the discharge operation, and a cartridge
connect sl eeve bag-out sleeve 232. FIG 38 is a view of a continuous sl eeve
cartridge 200 enployed in a vessel discharging node. In a vessel

di schar gi ng node,” the method of filling the transfer contaiMe¥/ES00/08811

conprises a se(r}ihgsseﬂés mimqﬁb%ivg?ﬁeﬁﬁgﬁlf@ggi rst, a cartridge connect sleeve |

230 is attached to the discharge i this agsopd embedpnenteafghanyessel
equi pnent, then %&e_ caﬁtri dge 210 is nmounted on the discharge flange
adapt er SbRIBINGRede is Jullyanalogqus e thep i theifirst, crabddiment dfithe séael claigiap iedde221
Is pulled down out of the cartridge 210 and placed in a restraint 550 such

as a dr unpceatht irhesfedsonminer@ischarfzapr dl€eve B84 b@in e | BR" el as
nitrogen is introduced to fill tﬁiegrerrpty trarrllsfgl#ré?éd g%n %ngﬁgﬁrggg'g,ca?‘ﬂtgf‘eby

et rai netst” i SRPEBERBRA LTS 2 PRl 34 R 2RISR b lepprsasaong in

equi.pnment i.s then qpened allow ng product to flowinto the first transfer
conPai neforpgnctioppyiftthe fisstsmbodiment p6the vessed chargingmaod er cont ai ner 221, the
sanpling sleeve 222 can optionally be placed into the product stream

al lowing it tBroin tHe fusebbing destrigtior St id eMdEH Phht itlﬂ-oﬁélﬁrutg-% ségciggg'tlforﬁ é‘gn%%/eﬁthzzz

is then heat sealed closed with a heat seal nachinhe 3 pi C FIG

40 and c HoT- Tl i I 41, to.separate e product sanple

wi t hout %%r?? gﬂr%%g% | on.d%ﬁ?toérgmjtﬁhlé%% FSPe F‘%‘ﬁgfeerve LH'&F*F?égmgﬂOﬁiesarﬁ\reﬁ@&,
the top of the fcg?ﬁl téqansfer_cont ai ner charging sleeve 224 is heat sealed
cl osed aS2HEpE & #s paeadlescribed e second snbodimett fof aschompile bE dpardtiould
00147473 PCT/USOCO' 0331 | in FIG 44, in the mddle of the heat seal. The

t op par taliefnativelyieadmslepdd. t hen becones the bottom of a second transfer *
container as depicted in FIG 44, which is then ready to be pulled out of

theg cartrid 1 ced | nNto .apother «restraint 250. The sanme sequence
of steps is '?ﬂéu;s Qleeg@g?@&% fognér{}ﬁ) lgﬂﬁ 'HE St agny “Pk%%‘r@éé'&ﬁﬁtedﬁbats%@&@w ve
transfer containers until the process equipnent is 5 enptied of product.
Thr oughQiachument;of| Jupergsiye srdivigualitreasfea contekmtesharn dreehtoficoatinmaate edBen
changi ng
exposing a contaminated surface during the connect and disconnect processes; ii) a discharge
flange adapter for attachment of a multiple o-ring canister; iil) a dispensing canister with a
circular cross section that allows the transfer containers to be mounted on the outside of the
15 canister and product to flow through the inside to fill each transfer container; iv) integral

sampling ports in each transfer container; v) a removable 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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transfer containers. A spent cartridge 210 is. disconnected fromthe

di scharge flange adapter 240 and renoved by using a.bag-out procedure

anal ogous to that enployed with the nultiple o-ring canister assenbly. That
is, the caybhhsas; 210 is detached fromthe discharge flange adapter, 240, 1P
10 and the cartridge connect sleeve 230 extends. Then, the E&T{USHe31L

connect HeBRYA! id3XG. S50 wre tied and gyt. The bottom of the
heat seal 933 cl oses tﬁgﬁ'{l%hpﬁ?&?%é&{cgﬁﬁdfﬁﬁéo%88?1‘%2%3331%%@6111@%!16&230 ofie
top of ”g‘i%H'Fhéat seal establishes the bottom of the cartridge connect

sl eeve fi { EAIRrs 18 pPmpiesiadnd drecknd aspundhibe viremaferatics off diegrkida@ a0 as
adapter 240, thus sealing the process equi pnent fromthe environnent. The

r epl acemdapicteal inr Fife3 24.0 Thesboaroenof tedfRt bandenasting £AVE Ke3p Is%a[l]egt dﬁrﬁ%

I
then attached to the discharge flange adapter 240. i s encapsu

first ca cHE6h e 1] 234, allgwi ng_renoval of the film
st ub 234|f%t{d§m t hggﬁgi scﬁ%lr‘ g@\fﬁpfl%njgjg] °§h’§§f 2 Sample ﬁ%ﬁgﬁz Fcomarated fur sempleect
sl egve ba%- (%g)t sl.eeve ,232. The cartri d}%g connect sl eeve bag-out sleeve 232
i's Meat SESHOR 28f 2plyds(and@ bagt slape 223 fovleag-oToperatiqnso e dabtrilEPEsHRE:
for all batches in a canpaign. 20 In an optional enbodi nent, depicted in

FI GS. 45sleare308:0mpristeesieevedlitg ae@brimiines vase! sSARhEY ﬁﬁté L SR pLD
continuous sl eeve conprises a series of transfer contal hers ol he hf'%ge%
bottom i I | | ti Fl 45B is a detail view of a
ot hod of 1o e B oe Boile 0l Bl htuice BinesT aavabascoutoizewodba33
1 The sequencg (?L#mni pul ative steps associated with a vessel discharging
node of oper &0t 1552 VigWt bt continuguy sleext danriBLCBiserBly5200 employ&i PS vdssand
2 depicted in FIG 47A the cartridge connect sleeve 230 of a cartridge

assenbl ydid@ihrping addre Nt veasd] s %@ﬁ%% f ter. 240 (FI G 47B) "of
a vessel. The vessel's vacuam plcate 2%8?’sth€ﬁlgﬁmfl§ W%% AsCAtyneEhe

vagygum p. .Sl eeve 231, and the vacyum pl ate sl eeve 231 is supported by
rregﬁs of éogﬁ&{f%%ﬁ Vi ias! Ioif@“&"gaé’\)’é Sgeﬁﬁpg‘ﬁ@ &earmigee sannect sleeve 230 is attached to the

discharge flange adapter 240 of the processing equipment, then the cartridge 210 is mounted on

the discharge flange adapter 240. Prior to the filling operation, a first transfer container 221 is
pulled down out of the cartridge 210 and placed in a restraint 250 such as a drum, a fiber drum,
or a fabric res&aipt. An inert gas such as nitrogen is introduced to fill the empty transfer
15 container 221, thereby providing it with shape and facilitating its uniform indexing to the
restraint 250 which supports it. The discharge valve on the processing equipment is then opened
allowing product to flow into the first transfer container 221.
While the product flows into the transfer container 221, the sampling sleeve 222 can
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 sieeve 224 is heat sealed closed as depicted in FIGS. 42 and 43, and cut off as depicted
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In Step 3 depicted in FIG 48A, the cartridge connect sleeve 230 conpresses
and the carfridge 210 is attached to the discharge fl.ange adapter 240 of
the vessel. In Step 4 depicted in FIG 48A, the first transfer container
221i s 'pul | ?g%%ixéﬂé)m of the cartridge 210 and placed 10 in a suspended

. Fl

restraint 4813 is a view of the cartridge assenbl yPOBRUSKMAN3EHE

next tran | . een  pull down fromthe cartridge. FIG 48C
is a det alﬁl{ﬁ\t/:!l' g\?\ﬁ%ﬁh gﬁ“?%@?@?ﬁfﬂl“ﬂ‘r & frPagt s thy heat seabthep becomiesithe betdorin

FIG 49A, fccz)ar(:rrprﬁilﬁges stablishing flow fromthe vessel to fill the first
transfer ighicsp Fﬂ@%q.costamsr@s epigiebinddGi A4, Fitch 6 Ukn RAINTO 1RG5l R oul HBthe

down a portion of a 15 second transfer container 221 fromthe cartridge

210, fol Immﬂgbylﬁyhdlglaaéﬂinmbﬂﬁrr&&aiﬁ?ﬁo.Sﬁ@smgae%gceg&?sg%iﬁ? sl eeve 324
e Do

between the top of the first transfer container an €N fpgate

second tr V Rer, ep. 7 depicted in FIG 50A, the portion of
t he char gt?%f ﬁde%\q}gge%gﬁ Sﬁ?ﬁ%ﬁ aﬁ&ag&ﬁg%“’hve&'a@agé Rentuags wng} thequoceseduipment is ut
and the first transfer container and its restraint are renmoved. 20 In Step
8 debi ct sBFdEf@rodis. the final transfer container 221 on a cartridge 210
is filled, and the charging sleeve 224 portion is tied and taped or heat

| ed. | S o) [ i i f th h [ .
seal e n St ephidughpitcthedillif pfdcess, e ParticiBitdR Ut ic A Ieg} e\zeucwﬁ%lglcl:}%gmg

sl eeve 224 that has been tied and taped or heat sea

final trapgk l.ner ' .and its restraint are renoved. 26
WO 00147473 %%sgr‘/%%ggg‘lfbg‘s?gﬁt ‘%Hﬁgéée%i%%&%%@a from ithF scharggflangecadapren?40
cartridge 210 is detached fromthe discharge flange adapter 240 of the
vessel arfFBOYEL &y 5Rgea bagnpis procsiiwrewpalogtisas than eimplolbe withatie MuMlisié 8-rink?2
is reinserted, and the spent cartridge 210 is renoved by using a bag-out

pr ocedur eanifleriasseinbly. i Thae 1t} ihe e 11948 dethohelob) Hl'e%istché‘%gffﬁﬁ%gg%?%{ﬁrgg

fabricated in a sleeve-like 5 continuous manner Dby jolIni ne
trapsf er Loer. 1o the bhottomof the next; ii) a cartridge with a
circul ar agggééh%gﬁﬁeocr? Wﬁ%tﬁi)egw gé\@ cf“ﬁ%‘?st rigf‘é’f &ic @ordae aennect sledwe 2ddLintheat on
the outsi cie of the cartridge and product to flow through the inside to
fill eacHedlpdREmare deshend it The bpttom of the heat seal 233 closes the top of the cartridge
connect sleeve 230, and the top of the heat seal establishes the bottom of the cartridge connect
sleeve film stub 234 left on the bottom of the vessel discharge flange adapter 240, thus sealing
the process equipment from the environment. The replacement cartridge 210 has a cartridge
15 connect sleeve 230 that is then attached to the discharge flange adapter 240. This encapsulates
the first cartridge connect sleeve film stub 234, allowing removal of the film stub 234 from the
discharge flange adapter 240 through a cartridge connect sleeve bag-out sleeve 232. The

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 aiternating 90° orientation. FIG. 45B is a detail view of a method of tying off a

transfer container.
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a heat seal ed closure between transfer containers that is cut in the mddle
such that the heat sealed top of a first transfer container and the heat
seal ed bottom of a second transfer container is 10 formed from each heat
seal i ng o%ration' and iv) an integral sanpling port in each transfer

cont ai ner. Pﬁmﬁﬁ"’aptional enbodi ment, a tape or a draw cor d pClrases/833 5

enpl oyed i nst gﬁ% of heat .seali ngg_. I n anot her optional enbodinent, adjacent
transfer cont ailfet"gusics of Mappelalive saps asseciatediviti a9@:ssad disqhafgihi QRode of
Referring to FIGS. 52A-D and 53A-D, a heat seal machine 300 of the present

i nvent i oAperagon ds Sirthen jlluste@8d i6 FAGSBA7S]. almdSEhs O RH of t.gi ront
side, right side, and top views of the heat t?‘%al ngcaﬁ#ge%gdﬁv@ﬁ]4?ﬁer&?1%at

seal f| exatsidgd€bnnBetasldeWed oPQASid ; =D _C rise |left side
views of a heat seal machine 300 %I gﬁaﬁeﬁﬁdg ?é‘fés ?’FP&%‘EFQ thedisehagge flange
hori zont r il an possipble wth the heat seal flexarm 340 in a
depl oyedg%&?r ﬁlgﬁFPéxs% ﬁ?ét"&?ﬁei niPs ssel mvacuirs phate ti 22 eathemestho v eans
conprises five main conmponents: the 20 control enclosure cabinet 310; the

ef thie waonum Nate sleeva 33Re vichand » heat |
head 350 A o Dy and i vidhant ple 83431 i2AtbebhEd p0SRke3 875,

head 350. In a first enmbodi nent, the main control en

t he powevacaish pih@ER_V@LNStSAR s, and the logic circuits to performthe
basi c functi onps of heatdﬁé}eal ﬁn let;'l lizing 27 WO 00/ 47473 PCTNSO0/ 033I1 a

resistive heaji | ement . It also houses two purge and pressurization
systens to er%§§P§1§Plgﬁ%%E% WA, the carpridgectonnedialdeng 296 TofipresséSAHEBRE €

gases and conbusti bl e dusts, when power is applied to the system The

first puwageida®@iprieagsdted a inRMiSHaL ' i,n cont.rql _enc| osure
310, and is a type "X esystemlfor %rﬂggge%@p&\%g%ﬁhﬁ‘f“@log%@@ 1¢%edind

Class II. Fﬁg"@%ﬁﬁ } Grmé)ﬂ G materials. It is an automatic systemw || *
purge arf TRz § T frapsten confmner? 2hisypuliad down et efithe tchgtridpe b 0F Whe plaaRd.
t hen prqssurize the enclosure so as to prevent further ingress of those’
matferi alis.a suspended restraint 250. FIG. 48B is a view of the cartridge assembly before the next

transfer container has been pulied down from the cartridge. FIG. 48C is a detail view of an
individual transfer container.
Step 5, depicted in FIG. 49A, comprises establishing flow from the vessel to fill the first
transfer container 221. Step 6, depicted in FIG. 49B, comprises pulling down a portion ofa
15 second transfer container 221 from the cartridge 210, followed by tying and taping, or heat
sealing, the charging sleeve 224 between the top of the first transfer container and the bottom of
the second transfer container. In Step 7 depicted in FIG. 50A, 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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The second purge and pressurization systemis for the heat sealing head 350
itself and is ' 10 also a type "X'" variety for Cass I, Dvision 1, Goups
Cand Dand Cass Il, Division 1, Goup G naterials. The second purge and
pressuri zto ggm7gstem i s designed to automatically purge a%ir ﬁoﬁ)ﬁiﬂgi Ze a
smal | encl osure created by the heat sealing head structure. f{n S system
prevents powki Step ¢0UEsiced i PIG. I BB, e e caftig ' tdt o Lhe
purgi ng and pressuri zib‘ﬁg actions havegibbeecn co%?g’z %?e%‘%ﬁ@éﬁ-ﬁe)ﬁﬁtggﬁgc Hge©
electricgl matin tween the heat sealing head 350 and the control panel
conpris ega‘ég«?&fj@%‘grc%ﬁﬁgﬁq Y:?ﬁ%e? @e ratidescanastslerva@3988teodspFicsesusa\piatal
hi nged bars that clanp together nmanually by the operator. The closure is
sensed a2l Butiagsedcaid the kpdrt batidpe 21nas g8 B9t ael?]hg- temto
prevent acci dental premature open(?@r?g and exposu?esoigt &ﬁtebgﬁeﬁéseél enment
to the surrounding hazardous atnosphere. 20 The heat seal ing head 350
contai ns two er?pg’re ér?vlfpéggg?{ggqsgs.: Fultgle ggg%ergoa@lqﬂrs Fheicaigd ina slgevarbikeg
sealed. Operator controls are nounted on the heat sealing head 350 to allow
thed opefQtipRowOMagSr Ay doipingthe tp ofcwieaninsirs cameainbrerotia oA ok hdxesiiPegi n
the heat sealing 28 WD 00/ 47473 PCT/USOQ 03311 process. The invention also
conpri secargidgt Math 4 bisdildr dréssisBEtidiathSt 41106%s Thatair cohMnes €A bd Hobiidd 67 the '
es for

to warn of systemfaults or problens. The I nvention provi

utilizat}] yrge and pressurization systemwth a purgeable
encl osu r‘ge"{%{l%?(fr’%hp gﬁ%g aﬁg%’gﬁ‘éﬁ? 08'1‘%{‘314511 ﬂ'@d%/s“i“etgl fm SR EARSIEs QontABeT; iihg
high 5 current and voltage to a resistive heating elenent is not usually
per ni t t ethgahsealed sloswre bgtwden ransfencontainscsthatonaut bothh nhiddiayseh thht thi Beabkdal &
i nvol ved (spark potential) and the high tenperatures that are required to

per f or mtop fod asferdt triagsfer IdiRtAMhdri ANl R RediSeRed POHBHAS secoh@‘@ﬁ%g er c{?ﬁgﬂgf %t he
entire head assenbly is purged and pressurized prior to eac eat seal "~

cyche, t e [ . danger.ous_contam.nants and preventing further
CYBbe, GHEPHREERY i Ml RRIRLENRER) AMARSEAD SA0ubE et ety
i nsul ated fromthe surroundi ng

container. In an optional embodiment, a tape or a draw cord closure is employed instead of heat

sealing. In another optional embodiment, adjacent transfer containers are oriented in an

alternating 90° configuration,
Referring to FIGS. 52A-D and 53A-D, a heat seal machine 300 of the present invention
15 is shown. FIGS. 524, B, C, and D comprise left side, front side, right side, and top views of the
heat seal machine 300 with the heat seal flexarm 340 in a stowed position. FIGS. 53A-D
comprise left side views of a heat seal machine 300 which illustrate the vertical and horizontal
- range of motion possible with the heat seal flexarm 340 in a deployed position.
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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at nosphere so as to prevent any exposed surface from being subjected to an
I ncrease in tenperature and thereby potentially igniting that atnosphere.
The system conprise a unique tenperature nonitoring systemnot only to
ensure proRppleeasadsi Ng, but also to verify that the internal tenperatures
of the sealing head encl osure have cool ed to bel ow t he aut oiP§AY¥S30843315

t enper at wresighvetitutiSOLMARNE K i e area. .Once this cooling
process has been conpl et ed, 'ltaﬁg%ggyﬁsq?ggpﬁ?&nﬂgéassm%éﬁﬂﬁ@sé%lf@wvethe

opened t V. al ed .t ransf container material. The dual

t enper at %rr éeﬁgﬁn(gi ‘Jﬁglepct §r€ﬁf’rt ;ayéggrgsss%fg h@ﬁ%”tﬁ ketgasesrandsiombisibli dastsy wistrepmidr is
tenperature_and nonitors the naterial tenperature. The material tenperature
sensor t @PpligthiodBe systemhe heat cycle at a particul ar tenperature. The
techni que of the present invention differs substantially from conventi onal

t echnol ogy i n TMeifieft prurebVeld pridsiiBfativg : t_a.particular tipe, or

i nput heater tenperature side moni to?ﬁgﬂ!a@r\?\lﬁq 1£W8%rﬂ£%?%3%é¥“él% |
end.; The,, coRWent ] ocess. relies on a pre-determ ned dwell tine

setti ng, PR eireg{@Fp(gfﬁﬁ% Eig',"lsl%ﬁ Grpu /rg Glgs ISDOSIBR 1] Gréup G be
found by experinentation. This tinme or heater tenperature is then fixed and

used t hFgtegisbudt is B aptooabis sysieh evil peme ahy RIAERRS mhaterkRRRE 40
the tenperature of the bottomside of the naterial opposi tgnﬁehqﬁéeg’[%é#e% By

knowi ng thet éndlbward, edfde fhah Usessak b&as ' nd the . 5 tenperature of
‘the bottom side of the rratu%r?SaJIA,Zé ?ged reaﬁ%:iez?élggttﬁa?rei’ﬂﬁ fpghsseingess @f those

gradi ent t. gtégh the material cross-section is linear, it can be assured
that the nmaterral interface being sealed is within a known tenperature
range. The present systemw || always allow the material to reach this

| evel no mat t &be #Rs@nd prtgeand pressugization sylsent i 1f6r the hedh s8R HeRd 33@&@?&&& af
the top and bottomtenperature sensors ensures that the heater w not-

exd@ed tdleo s opecHr Rari¢ty fol CREs I DRvidRnMatgsial 1 And t .the end of
the process will be sitgnal ed when tho sg?%lg%rﬁ QLF'%b?%gC &Y IE) M bﬁ*’t"(ﬁm

I’gteeﬁ iogl @:ﬁgatapatli Ofhd HBEE Pl End }?rtcléss%%at%lnss?stgrinqs jigsigsnieg ?oazluitc?rgat\i,?aﬁg phpgi and
pressurize a small enclosure created by the heat sealing head structure. This system prevents
power from being applied or heat from being generated until the purging and pressurizing actions
have been completed.

15 Pneumatic and electrical mating between the heat sealing head 350 and the control panel
comprises sealed connections. The heat sealing head 350 comprises several hinged bars that
clamp together manually by the operator. The closure s sensed and automatically latched by the

matn control enclosure system to prevent accidental preémature opening and exposure of the

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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cool enough to open the jaws of the heat sealing head 350. A conventional,
timed or heater tenperature nonitored systeminherently cannot account for
variations in material thickness, machine tenperature, or aging heaters. 15
Advant ageayslgya7#aonever, by havi ng conpl ete feedback controh /%n%] such
guesswork associated wth the setup is elimnated through E'E SPOERE

t process IThe.invemti ' ot t seal hine, th
present procest iThe.inventidn SB6 AEpRREAHEE &to%ceﬁ!@ﬁlg s%;@%gﬁg Deal S proge

mai n control enclosure 310 houses a single purge an RrosgS$t em
to renov r f..and prevent the ingress of, flammable gases and
conbustiET{e&gﬁg‘tog?%\}/%%nﬁ%%ﬁ/\%rm?@e%pI ied to the system 20 In the second
enbodi ment of _the heat seal machine, the purge and pressurization system
i's for the hedhedsgntiprpwvidee fadhe utiliaation oé tregpungecamnt predsusiBal RSYERmMIWRD

and is a type "X'" system for Cass I, Division 1, Goups C and D and U ass
11, Divi purgeable efklosure Gommidesy e condponéris 89 10 KLUS00/ 03311
automatic systemw || purge z;ny hazgrodouss mteﬁ‘r‘ﬁtﬂ%ﬁ&é?@%@%@ﬁg g"ﬁn@ﬁéed

t hesencl gy hen_p surize.the encl osures so as to prevent
further i ngrngzas?do l%sg) ?rar%gﬁti“éq b?aﬁ*ﬁge%@@%&is BffpBeHakx nperpritiechén Iekassifiedal
machi ne therefore al so provides for the wutilization of the purge and

pr essur | @REATdRUS ylocatiang bath bepansgeafbihe winngomuolsed @spreld poyentiBh and the hi%h

conponents of the heat sealing head 350. As described above in conjunction

W L ¢ herehiperiuestind arebqueled! BepdiRain §8%HealTRE N TRE wERD! o BLAR CULLEN

and voltage to a resistive heating elenent IS not usu

cl assi figdydRpz I tions both because of the wiring involved
(spark pot en‘{g ?’a §&§§%}qeh°§1%ﬁﬁ ig%a aéﬁ%’é&étlﬁp‘ége&ﬁﬁg PIgsgnrized (irioe do eashgwaf ssam
t he seali ng:;51 Th W ring can be accommpdated in the second enbodi nent of ,
the heat®Y§ Fheﬁﬁvﬁpﬁ@ylwﬁéngew trncamiventshed erevemtinghizethedingeas i S
encapsul ated by an enclosure that is purged and pressurized s' as to

pré&¥ent any ilmgadelsomfthe degeaealing heddt 350 RafifSeiediUsulia £E%SRL is‘%' undi
conprises: i) a heat seal systemthat is capabl e of operating sa e?y ¥ a

hazar do | t [+ )2 | dwration (canfirmation of

nazal ng;ﬁ?ﬁgﬁﬂk{rg @gga{r%t trooﬁll[égﬂ{t Qny e)l])%@éd Wiface G being gubjected to an increase in
temperature and thereby potentially igniting that atmosphere. The system comprise a unique
temperature monitoring system not only to ensure proper sealing, but also to verify that the
internal temperatures of the sealing head enclosure have cooled to below the autoignition

15 temperature of any solvents that may be in the area. Once this cooling process has been

completed, the heat sealing head 350 can be safely opened to remove the sealed transfer container

material.

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

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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by the use of tenperature sensors on the material. 15 Referring to FIG 54,
a roddi ng apparatus 400 of the present invention is shown. The rodding
apparatus 400 conprises a closure plate 410 installed in the top charging
port 411 qfo@esRbece of processing equi pnent which for the purpose of
illustration is dipi cted as a rotary vacuum dryer. A post 4HOTHSWN4G11
means f ofs @t b EdinA% W ekbdrit [ of. a rodding pole 44Q, such as a

t hreaded portion 413, p%netcpga?@é' ?ﬂ‘lelgf(t: osﬁrrgeabqrg?'g‘pﬁrf@rﬁhﬁﬂt?arﬁ?&i@d nsedde
t he 20 e@?il&%en{ to a top portion of blade assenbly 420. The bl ade assenbly
420 is a QY 15 AFRESS-under si de of the closure plate 410 at the upper

i nsi de surfac%hof the equi pnment as depicted in FIG 55. The bl ade assenbly
420 conpri ses!lbe presdat 42dcessnd capabd oL &dtbAhoRRE tenQibratd 00/ 47473
PCT/ USO0/ 03311 engagi ng the post 412. A begl I omn%;sse%b({@hiééa%{@%% 917&13

encapsul jhRsial y hat .there is a barrier between the
i nsi de and out g‘?%%sﬂgftﬁtézlgﬁg%u%qn%ﬁt%‘gg%tbagbf t ERPERvEe @f they hegter pidgtandetbei on

of a roqgi ng anI e 440, to which additional sections can be attached, is
r el BasabF PPSIAUE e fhe Poftar fide of s marieh and reglizisg that ithe tehdferituge BRIdQNS
assenbly 450 and the 5 blade assenbly 420 in a stowed position, such as a

tri - cl ovbroughahpmateriab prsaseetioh iolnddncit exd BE h@ured§ hif\Be S Fadd 5SS, L he
bl ade assenbly 420 can be deployed in a conpletely C(I;tﬁ%al ner(%iﬁ%%rnfﬁ% Em@lce

t he nmeangalb@®is Wit &l S whIl ed the bl ade assenbly 420, post 412,
and  rodd ng spoI e 440 cangﬁﬂéeg?ﬁnﬁlt 0 %ég@gﬁﬁeﬁeﬂﬁSé’sieﬁbwggﬂﬂi%ﬁ’tlo‘éiﬂﬁ@lwtetﬂaéd

in FIG gS. TI?@ at ilachment of subsequent rodding pole sections to the top
of a prdYFRE WIS Level of mptierhaw dong arhew shorttbe timeans Acetpointtfbeedenl dfoms top
assenbly 450 as depicted in FIGS. 56 and 57, facilitates fully extending

t he bl addd etemittpperaturs sshwrs eresuesy thap tRrHeateAvwill SbtlexSQUNEE i) - Ui nat es
the inside of the equipnent and a w de angl e vi deo cameraSc %%ﬁﬂ%&e‘the

aclli vi t ynatéridl A8 tdp) ane sk r arent. gl ass view port 480
depicted in FI caqu 58. FI ngpe H‘%B@?E@E*‘%&%@‘m %v‘&‘%b €\ 56iPpind dxEeApihed oms1

whi ch facidli the insertign 15 of a fiber optic |ight source and a
bor esc oggé I%/c%nfgg% ei%err@Pa?ng iﬂ&%é?’&ﬁfﬁ%mo"ﬁ also st signadiok evhen the material is

cool enough to open the jaws of the heat sealing head 350.
A conventional, timed or heater temperature monitored system inherently cannot
account for variations in material thickness, machine temperature, or aging heaters.

15 Advantageously, however, by having complete feedback control, any such guesswork associated

with the setup is eliminated through use of the present invention.

In a second embodiment of the heat seal machine, the main control enclosure 310 houses

a single purge and pressurization system to remove the presence of, and prevent the ingress of,
flammable gases and combustible dusts, when power is applied to the system.

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 enclosure 3 10, and is a type

wyrn system

for Class I, Division 1, Groups C and D and Class 11, Division 1, Group G materials. It is an
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440 up and down in conbination with an off-vertical axis notion to séfaﬁe
the inside surface of the equipnent, thereby pushinag the particul ate

mat eri al down through the discharge port. The activity inside the

equi prment L} ored by an operator using an external video nonitor 490
that is cc‘)irll(zg@%elzjto the video canmera 470 depicted in FI G BE/USHOR M he

entire c : j n .di.spensed,.th ddi ng pol e
440 is rg{ﬁtr‘)g{é%lgéﬁt?%ﬁ%%l e %qug{rf%d? uﬁ‘@”ﬁ%d&%‘%&?‘é"%@é@&% egpglosures,
removed, agg_lthe bl ade, assenbly 420 is secured to the top of the «closure
plate 418P&DeRBressyuerbgengiRsiresso@sdapreyentiishar dugresspof thosasatsriglan be

repeated for subsequent |ots of the sanme material w thout renoval of the

cl osure pl at e The secdidy embodinteno i rthe et seaft HhchSe BERYSH €
between dissimlar lots of particul ates. Thecbelel ows assﬁfﬁPg&ﬁ@% ﬁ)g the

) ool i tB it B od bre 3B eon et Wi b puaecablecenstoin ey uribe

flexible bellows assenbly; ii) use of an externally positioned video
canéra, cempenensoel de heahspalingldoadrdfi.t dis describediabove irheorgandtiont with isd et t he
eqqi pnent wi thout breach of containnent; and iii) use of an integral

closure @hBd@iment SLGe MR dQF MAhISY S ' st to faciljtate
rodding in am(?ont ai ﬁed manner . 11(5 %"ﬁglntg?g%‘fﬂer%gbmn g?negrestgtr)yfreflﬁtéveg?e b%t
inventio& whi.ch were devel.op(gd to neet the stringent standards required

for use FHMERiSpHat usyrlly pemnitted inelassifind (hagardous blosatirpsehottabeaanse of the wrings es

an olefinic base resin filmwhich is electrostatic dissipative. The

mat er i al involvpd (spek potantigh) end ths highrtemperhiuces thdnere ot fijedit6 p&ast the Séaling] Tha
| esser proportion an antistatic agent, and in a |east proportion a filler
a

) o SEST TR OB S AR of NI LIS L T
ét 59.32: C%ec%is%&%%%n %a?e 1-1?%‘{;&1&%“ gsnhé’j‘n%_ggsugageg@%'cé%%clogﬁte Et:k{arg]isngtﬂ-ggc}/ .'1lnEéir glrtelss?l?ized sn
as to prevent any ingress of dangerous contaminants.
Thus, the invention comprises: 1) a heat seal system that is capable of operating safely in
a hazardous environment, and ii) a heat seal duration (confirmation of sealing) that is controlled
by the use of temperature sensors on the material.

15 Referring to FIG. 54, a rodding apparatus 400 of the present invention is shown. The
rodding apparatus 400 comprises a closure plate 410 installed in the top charging port 411of a
piece of processing equipm?nt which for the purpose of illustration is depicted as a rotary
vacuum dryer. A post 412 having a means for attaching a first section of a rodding pole 440,
such as a threaded portion 413, penetrates the closure plate 410 and connects inside the

20 equipment to a top portion of blade assembly 420. The blade assembly 420 is attached to the
underside of the closure plate 410 at the upper inside surface of the equipment as depicted in

FIG. 55. The blade assembly 420 comprises a blade 421 and a connecting portion 422 for
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The filmsatisfies a discharge incendivity test which determ nes whet her
the material in use as a fabric internediate bul k contai ner can produce an
el ectrical discharge fromits surface 20 which coul'd cause an ignition of
f 1 ammabl e wBlbgktas S. This assessnent is nmade by continuousl ¥8del lvering,’

charge into an enpty bag and attenpting to ignite a mxture T’Uéf“mﬁl:‘blne and
oL enfaipaeghm A0 WERoRERENENAED I RS BT S T e

in which the gas mixture ignition enérgy ran Bespm  SO0The
charge o | s.created .di.spensi ng, 33 WO 00/ 47473 PCTI USO0/ 03311

f oam pel :EheatE g}?ﬁr‘%ﬁg" *Eaﬁ‘éefb%‘%w%‘?n T% ip Wideofthe sauipaieat e depiqedinFINAT. i s
hung on the inside of the bag and energi zed by up to 50,000 volts. The

test is repeatfefirggediomes eraddimgspole #40,te wiitianddiibeal G8&Rhs 28 b Anthd d
any time during the testing, the material fails. The tests are conducted

in both pdidisesly aBRHed RY¥he ipo& 412! 35S 4338 %?%}r@}‘?ftb%/ Egﬁ‘o‘%ﬁ%g‘,},},@;q&g;p&g ic

charges tend to accunulfate nore 1 n | owe

enbedi e | | m.conprises an olefinic base resin, antistatic
addlgt i vegl%de é‘%gmeo el OHEEIPB?IE‘T’“;PH@‘ peisE-¢levar slasmpriy dpsessed fivrerthadssersarc h

as pol yethyl ene, polypropylene, or mxtures thereof. Antistatic additives

and i nor gaHiecequinments Thns, the blnde mssmpisy d40@dan bt deplogedass cbﬁ?ie'ﬂ:lfr Qbntained
i mproved processibility and performance. The resin I's present I n a range of

from 95. Bandd. (Ohcd hedHeark B b ' L Lh v resent,in a range of
fromO0.1 to O. G%C and the | Egé}gﬁ%?%?? ?ggésg?’st%%rbg‘;dgﬁgsq“%ﬁ§4r2g’rf§’§t %fzr]ﬁpgm
0.1to O | re preferred emqodi ment, the film conprises olefinic
resins grl?gﬁ/?nzgsg?l?ne rcqno&?g"aéﬂsqdefiﬁrgao’l% ttpment| asppepiyted in thl&. 55w The
density pol yethyl ene ("ULDPE"), or m xtures thereof; am ne-based or

ani de- baf@ghmpntiof sehsequent diddingsole sectivosn thatépoia pleeiosl: at@BikdSection )
silica-based 15 inorganic filler. The antistatic additives inpart exégfl?ent

st &@i c cths eikpaisioneoPhe RRIIbWS asdethtlP @50 a9, K f 58757 ERLeved shel f
life. The si ?i ca- based i norganic fil;ll I eragidgggrépslﬂe@}?egﬁlsgnatn 3%7: g&]@tﬁﬁs ﬁ"sﬁ]y

anti bl OC&tﬂﬁﬁéﬁ@bﬁﬁciﬂﬁe@&?Qﬁgﬁ% %llu# m product. In this nore preferred
t n 5 i

enbodi nent resi of from98 to 99.5% the am de

antistatic agent is present in a range
A light source 460 illuminates the inside of the equipment 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
15 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 éf
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

20 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 to the top of the

closure plate 410.



of fromO0.1 to 0.5% the amne antistatic agent is present in a range of

from0.01 to 0.1 % and 20 the silica-based inorganic filler, such as

di at onaceous earth, is present in arange of from0.1to 1.0% In a nost

preferred ﬁ@@%’%m’ the filmconprises an ethylenic base resin such as
U :

LLDPE or erein a nost preferred ethyl enic base resiPETIES003311]

net al | ocene-c 7473 PCI/ USPO /03311 resin such as a
copol yner of glﬁy*gﬁglg}%%&?s 9%{(: ee%@?atﬁ U SHpEayeRtdots pfiths same matariat without

ei ther am de- ?iﬁd or ani ne-based antistatic materials, wherein a nost
pr ef er r edeHAYH i AosERIPlate\assqmebly o The rloiswratpilate 400 istetobed aiPeleaned between
hydr oxyet hyl ) dodecanean de and POE(2) C 13-C 15 al kyl ami ne (where "POCE"

r epr esentdsssioilarobogeoh phricalates arTheabdliowsC assBiasRda s I:pra(&gccli gilfﬁgilng leth{g Sleaning

additive, 5 wherein a nost preferred antibl ock and slrp

cal ci ned (géatijggaceous earth grade. in this nost preferred enbodinment, the
netal l ocene resin is present in a range of from99.0 to 99.4% the

N, N.bi s(2- hydroxyet hy| ) dodecaneam de is present in a range of fromO0.3 to
0.5% the POéI?’E){ theairivention ROMBRTase 1) 8 hirdes assenibly attachredetoofhef closare. fiatet O
0.1% and the flux calcined diatonaceous earth is present in a range of

from 0. 1enaapgulded by the\ifeixitde béRwsasiemas) REEHr & SGdA i ddoull g, in
its broadest range from95.0 to 99. 553;(?09 the fil n%rpi&ltgp%(%g[b %HE’E&” Camt,

appr eci a ' resents.the.total amount of resin
present ilgﬂtgﬁgﬁei I mﬁgﬁcgﬁ’%gg%%gg?élg%{ he %Cﬁlmtynsgcipe&p RAEMgnEYithetdseachpds
of resin C(%nt ained .in the pase resin, the antistatic additives, and the

i nor gani EOVANMERG angil) pissetaniniegial dlofurepiatee didedi mewitdring systeas apdrrbddihga
mast erbatch with each of the other conponents of the film 15 The

met al | oceystem toy/faeilipae yedding mrecoptaddddasnef i | m mat eri al havi ng excel | ent ’
crack resistance and twice the strength and durability afforded by other

types of pol yefrpair , q f e, standard l|.inear | ow density
pol yet hyl ene. The gﬁﬁ% s%ogl%é?%r%giﬁlte é}éssegﬁdsm *‘W"be‘?’?}‘:ﬁ? St fevelorsd: Wimeetdhar ge

di ssi patjon tines, ich.is essential to the prevention of incendiary
di schar géetgn%?t%dﬁ\ggﬁg‘ﬂ‘&edc@ﬁt"é? & Eurepe; jarg Eabrigated fromaefiexiblehmataridb tiat

| ocations. The film _
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 dis‘charge 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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20 material is thernoplastic, which allows it to be thermally welded to
Itself without the need for either chemcal priners ar adhesives.
Additionally, the filmmaterial is virtually clear, which affords
operators {Rpe@disi ty to view the contents of a container. Finally, .the |,
filmcan ea5|?y bé fabricated in various configurations to BEEUSGNa3meeds

of a specfohirCpRR ihiodhs / PCT/ USOQ) 03311 Thus, the present
i nvent i onoprovi des aﬁhtgg%gﬁ?%gﬁ@%%g%;éﬁégﬂf ”&V&I&fﬂ% tishang entthe msidle of
transfer flbparticul ates.. The s%stem provi des an environnent in which the
full - body‘gﬁ 38 Aofl; sperataed; s u k) SP DR Yokts o The 46t i repteateld BI0LGT ROfeVfiRES. OTFthe

transfer nethods are unnecessary during discharging and charging

oper at i orflammabln gasesoare dgmireeindt antyovep dufthg R sty GRS | i des, for. 5
I nproved econom cs resulting fromthe enhganced rngééoveﬁé&fﬁ g%&st' ieic;}ﬁel geﬁrésa.re By

pr ovi di n@ohcted Aol MAUEGARIGHYENkeslkEm shon L1 |5 ecessary Lo mount

subsequent transfer contal ners, I 'NVe €%: 136 S3tif ghargesttend
ssoci at.ed with resence of particulate on both the tube and

prohl em he 3
thebgvess ?af)%’r‘?‘,‘latﬁﬁ?r%&?t%@ﬁﬁ@l%@ﬁani cs of discharging the contents of a

filled transfer container into a vessel in a subsequent processing step.

10 The i npr ov €lhus,ant firstertbbdinesnt, thO filre Sothrise! 8n oRASS bRl ki ; L 2y
heat sealing in an environnment which her%%oforg has bgéoelnr%%%{hag’f([ﬂm%ﬁpag&ﬂw ’

unaccept ahé thdranid filfrs. CPROBRE - RY; S.. The. roddin aratus facilitates
t he cont ai ned rrechémir?:a?ﬁ%reaﬁ%ﬁﬁgg&%gﬁ%ﬂ%ﬁﬁl@a"%ﬁ%@% lene. polrprapylene,
elimnating.the risk_.tq aperators, and finally, the disposable transfer
cont ai nePT PSS thef; s%é‘é‘ g ﬁ‘g{'ﬂ\é@e@éa@wgw%ﬂmatedmmc@pomwdi'htbsthf: BhseUse
in the present system 15 Wiile only certain preferred enbodi nents of this

i nvent i oresiradee improvedsprovessibilily adé perfomesichy THeeshf s pldstiitih athQ o FRIY
nodi fications will occur to those skilled in the arF. ® A&dia:r?rgﬁ;éacf \%TOI e

0t v 9mmdra sAUaES St ekt Bhed AEGRRR1 FES 0D L8 AL Srsi o
Ther ef or Bekdkedy hRdtbeson Gt Co har o Aes s
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 }rom 98 to 99.5%; the amide 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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20 it is intended herein to cover all such nodifications that fall within
the true spirit and scope of this invention. 36 Wiat is clained is: 1. A
nmet hod for the contained transfer of particul ates, said nmethod conpri sing
the steps wefpolyddrzattaching a first of a plurality of enpty transfer
containers to a process container in a particulate contai nESTHMAKEI11 (b)

di schargi tainer .into e first transfer
cont ai ngrreg%ts@sgfgtcg?%@{%g °3Q§H§ér“§ga§'§?‘ i'§és%€net’ A8 fapstate addigive, cemprising sither ng

t he chargﬂg_g f_'érsé transfer [font ainer; (d) removing the charged first
transfer sha Pr pmng-Dased antistaticanaterials iwhereinra st preferced(am)ismeip additingis
steps (a) through (d) in a particul ate contai ned manner. 2. A nethod for

the cont & 4sebinatiomst o, Nibisprhydronsetint)dodeiateamEas ag P@meﬁ)i eiNg 1?*@%@&;&%

of : (a) attaching a charging sleeve of a first of a plurality o

o1 nts of o caniat ercraeens RSO Rinneh oy S M ol u) sfmadbithe g

points of a canister so as to cani S

t he aassehl yv.on _a di scharge. fl ange, of process container; (c) introducing
an isﬁer t (%lgge“{ {Most pre deﬂﬁﬁw{j’c ippAditiye isra fwimakdinesdiatooircaons pantggrade.

di scharge val ve on the process container, allowng particulate to flow

i nt o t helf thismost praffresd embuidimers the onaslldconddfeaivi iﬁlﬁre@erﬁhﬁﬁgﬁﬁefdfrf&n bpangfer
container; (e) closing the first charging sleeve so as to provide a ™

char 3, D998 g h: i 2 B EABHAUOR AR S8R G R55 Bl
second Sﬁ%tﬂﬁm 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 6.4%.

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 base 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 fow
electrostatic charge dissipat.ion 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 ciear, 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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so as to provide a charging sleeve filmstub on the bottom of the canister
and provide a closed, charged first transfer container; (g) renoving the
cl osed, charged first transfer container; (h) placing the charging sleeve
of an enptwoegepng transfer container over the charging sleeve film stub
of the first transfer container, and attaching the chargi ngPSTa80¥0311 t he

t d t al t X d .attachi i nt di d
Sbove tho 11 rops Xt BRAS B R A e S rand Sl remoor fiy concaned

charging sleeve filmstub of the first transfer container fromthe

cani ster!f 3‘&%@! of partisniatesg Thisystera pgovidessdnavizofrinki0 i twdach the Tl ABdP BosliRRY €
(j) closing and renoving the bag-out sleeve; (k) repeating steps ?c(f

t hrough §i;i L: . I N oints and the plurality of
transfer cagn%faai( rnefg? gatigtyéglﬁéa{%t%?gﬁ a%(gel%%g{ﬁ?%l ﬁ@&sﬁt‘?’équtsﬁfe Anfecassaly during
according to claim2, wherein each of the plurality of attaching points is
an o-ri i%&’l'tjq‘&i@& anq ghasging pperptions o Franmg comtaingtear stardipofht s memwdf’dpgf&o
claim2, wherein steps (e) and (f) conprise, respectively, heat " sealing a

por§i on imiproved édansimiersgiing foheAELnEh@Y r&cgngg{: 5 %%&cug%}%r g@?;gqrﬁ{/ﬁ%e{oﬁe

first section and the charging sleeve secon

chargin .2 first section from the charging sl eeve second section

Wit hin ?‘}%’Z‘l”%‘géa{ﬁ °§e{aaffgaen‘3 §¥ When 515 ngcessamyda mownt sehsequent tramsdet donteinére thef

particulates, said nethod conprising the steps of: (a) attaching a first

of a pl UPEIHEY oyercemss herior ampioblentamociated with tiee PresdhoS SERMARAMEBbRSEH hd 2

particul ate contai ned manner; (b) discharging the contents of the charged

first trabedrerthe oadsal mef, ahddhvds % BE $ of GOHAfliNS eS80 @Sk i de a
St e LR e douR pfadl e apster |

di scharged first transfer container; sea
transf ere AMHe2iM8 s vessel in a subsequent processing step.

10 The improved containment contributes to the possibiiity 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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(d) renoving the discharged first transfer container in a particul ate
tontai ned manner; and (e) repeating steps (a) through (d) in a particul ate
cont ai ned manner. 6. A nethod for the contained transfer of particul ates,
said nethod conprising the steps of: (a) attaching a discharging sl eeve of
a first_of a plurality of charged transfer containers to a first of a

cor r espO¥ist iFlaimedas:i ty of attaching points of a canister so as to provide
a canister assenbly; (b) installing the assenbly on a charge flange of a
process container; (c) releasing a restraint on the charged first transfer
cont ai nér, alAl method fgahe conthinbé tansferf dfoparticuiaed, haid pnaibed sompriding thersteps as
to provige a discharged first transfer container; 38 (d) closing the first
di schar8t'ng sl eeve so as to provide a discharging sleeve first section and

a di schar gi n&)%hﬁ‘&\rﬁ‘%ﬁﬁ%%#a ﬁﬁéﬁt%’fcﬁlgiy FARRT 2bhtAReistE aProeidt ditkiferSheeve
first section'fromthe discharging sleeve second section so as to provide

a di schapagsitioglatsl eoptagnddithannst;ub on the top of the canister and provide a

cl osed, discharged first transfer.,container: .(f). r ing t cl osed,

i schar ged 1 1D <Eefergingnhe SBARRS BhB RS SiaitininbB® L Badds st s0e o
a char gagtogReanea chapsd fifst Gandfed doataiyer the discharging sleeve filmstub
of the first transfer container, and attaching the discharging sleeve of

the charged &oceslmgitheehargad farsthiranisfes containgr;second attachi ng poi nt di sposed

bel ow the fins | | f ni , i.n X
di schar gi ng @e%%@%’gﬁrﬂé rs‘l'ﬁﬁ%&l‘cl)?ﬁ sftﬁl{aﬂr‘f;nfyr;’sc(f3 r‘%ﬁ‘{ %rp(a%%)cr'f!agggé}rl F %% &
cani st eapnd and contai ning the discharging sleeve filmstub in a bag-out

sl eeve; (i) closing and remving the bag-out sleeve; (j) repeating steps
(c) through {8 yemeating ﬁepﬁoﬁahﬂiawa?ydbm partieats goaingd Maghel- t he plurality

2. A method for the contained transfer of particulates, said method comprising the steps
of:

(a) attaching a charging sleeve of a first of a plurality of empty transfer containers to a
first of a corresponding plurality of attaching points of a canister so as to provide a canister
assembly;

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

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

(d) opening a discharge valve on the process container, allowing particulate to flow
into the first transfer container so as to provide a charged first transfer container;

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

(f) separating the charging sleeve first section from the charging sleeve second section
so as to provide a charging sleeve film stub on the bottom of the canister and provide a
closed, charged first transfer container;

(g) removing the closed, charged first transfer container;

(h) placing the charging sleeve of an empty second transfer container over the
charging sleeve film stub of the first transfer container, and attaching the charging sleeve of
the empty second empty transfer container to a second attaching point disposed above the

first attaching point of the canister;
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of transfer containers in a particul ate contained manner. 7. A nethod

‘according to claim6, wherein each of the plurality of attaching points is
an o-ring groove in a nultiple o-ring canister. 8. A nethod according to
claim6, wherein steps (d) and (e) conprise, respectively, heat sealing a

C ceve i st () SUBPYIOR i ArRDedeSR A gh TS g diSb BRSO, raptdle
separ at } ' [ ' | Odb- e di scharging

sl eeve gﬂ%&%@%ﬁ%@%ﬁ?@?ﬁ%gﬁée‘;e{ﬂgnegﬁgg;%g% {)lg(r%meg@’ A nethod for the
cont ai ned t r Ghelosing ehd pamaevingithetbeg-outsleevenet hod conprising the steps of .
brocess. confaHREAIng BEPk (50 AP R O IS PUR. SReRne Sor BE pF ghpeny © °
adapt er of frénsfed icop@Inet<18 adattidufdie 8dntAin&l Mbdddrl y of enpty transfer containers

fromthe cartridge and placing the enpty first transfer container in a
restraint, each of the plurality of enpty transfer containers conprising a

transf e?.y C?P?@# bd g%ét?hggo @E%?!eﬁmérg?n(éé?ﬁ %g%‘é9dlu§%g%rgqfisagr§élﬁi6gﬁ§§s%fain' |

the enmp rans ntal ner ; openin ve on the

pr ocessogingtgdodi@rin aahdldplengripgédnistetl ate to flow through a first transfer
contai ner charging sleeve into the first transfer container so as to
provi de a charged first transfer container; (f) closing the first charging

sleeve g0 asalQeMb@ULARdiRg ¢4 elafth PIWRLRRY fefd @Lﬂc?g%(%rﬂ ‘&[‘?es @ctﬁglg{ fLa9
sl eeve second secti on; ?g% separating the charginy sleeve PSt S&etTon
f r om t hsealihgagiontjors be theefirse cloanging skevd em as to &snt theprhexginge slaewwofitsbseqgbiont i on

of a seco transfer contai ner and provide, a ¢l osed, harged first
Ot anst R e chARE Slodke e Aer it B0 Sersctine Bie SR ine clertt R shefoB from

cont ai N@4e;charging sleeve second section within the heat sealed portion.

5. A method for the contained transfer of particulates, said method comprising the steps
of:

(a) attaching a first of a plurality of charged transfer containers to a process container
in a particulate contained manner;

(b) discharging the contents of the charged first transfer container into the process
container so as to provide a discharged first transfer container;

(c) sealing the discharged first transfer container;

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

and

(e) repeating steps (a) through (d) in a particulate contained manner.
6. A method for the contained transfer of particulates, said method comprising the steps
of:

(a) attaching a discharging sleeve of a first of a plurality of charged transfer containers
to a first of a corresponding plurality of attaching points of a canister so as to provide a
canister assembly;

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

(¢) releasing a restraint on the charged first transfer container, allowing particulate to

flow into the process container so as to provide a discharged first transfer container;
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(1) repeating steps (c) through (h) for the plurality of transfer
containers in a particulate contained manner. 10. A nmethod according to
claim9, wherein steps (f) and (g) conprise, respectively, heat sealing a
portion of the first charging sleeve so as to formthe chargi ng sl eeve
first section and the char&i@ng sl eeve second section, and separating the

char gi ng sl e6eclosing thes Sestidbsehanging sleens shas 4o Mo dde adischarging) sleeve

Wi t hin . tion. ransfer apparatus including a film
said fi %‘%%8%%%4?éﬁ%ﬁglﬁigg[egﬁ%cgﬁiges?@oé’esi nina greatest proportion, an

antistatic ag9Rrepdratirg the sliihapingdddve ditst sectibnofrbml the disehdrfing sleest Bedond a

| east proportion. 12. A transfer apparatus according to ¢laim11, wherein

the ol efGCHPR spasto pravids ajdischanging sieeve il Fubrn e anpoidhs sansterapdgrovide a
pol yet hy : nd- m.xtures thereof, and is present in a
range o?losﬁﬁsg%gﬂ%%ﬁ%w?%@ﬁistatic agent is present in a range of
fromO0.1 to(fréafeviegthetchemed,idischarged fisst transfege@mtaindri | | er present in a range
of fromO.1 .Q% 13... A transfer apparatus, according.to claim11,
wherein the BeNiing Badischub &ve Aot uEss SGAM HEngeb SR eBroPLr g o
l'inear hunAengideeve Ry dNBe bl fransfQVetelind )incl’%h&ﬁﬁn‘f%kl@é“ﬁischeﬁ@iﬁg
m xtures thereof ; the antistatic agent is selected fromthe group
consi st blagveodf the chaiged sednmdathnafdicontainer tna sedond-attashing pdint dispesedabrlow
m xtureg thereof... and t filler is a silica-based inorganic filler. 40
14. A tﬁ’ﬁr@?teq%agﬂﬂ%%%gp@&?ﬁlﬁeﬁg to claim13, wherein the ol efinic base
resin is a (Mtambo@gnke RtRryiag dldeos fith shitcofoht iffiétatdncfengomhinep b tes N,
N-bi s (2-hydroxyethyl) dodecaneam de and PCE (2) C 13-C 15 al kyl am ne; and
the fil ranistersand eqnigining(th discharging slaenecddnsstuly i hbagiot sikewgat seal i ng
apparatus ca Plloﬁngfan@P&ﬁ&ﬁﬁé‘&e%ﬁ&%ﬁ)’sik&ea‘ hazar dous environnment, said
appar at us coﬁzrl SI'Ag: ’

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

of transfer containers in a particulate contained manner.

7. A method according to claim 6, wherein each of the plurality of attaching points is an

o-ring groove in a multiple o-ring canister.

8. A method according to claim 6, wherein steps (d) and (e) comprise, respectively, heat
sealing a portion of the first discharging sleeve so as to form the discharging sleeve first
section and the discharging sleeve second section, and separating the discharging sleeve first

section from the discharging sleeve second section within the heat sealed portion.

9. A method for the contained transfer of particulates, said method comprising the steps
of:

(a) attaching a cartridge connect sleeve to a discharge flange adapter of a process
container;

(b) mounting a cartridge on the discharge flange adapter;

(c) dispensing a first of a plurality of empty transfer containers from the cartridge and
placing the empty first transfer container in a restraint, each of the plurality of empty transfer
containers comprising a transfer container charging sleeve;

(d) introducing an inert gas to fill the empty first transfer container;
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a control enclosure cabinet, a user control box, a tower, a flexarm and a
heat seal head. 16. The heat sealing apparatus according to claim 15,
wherein the control enclosure cabinet conprises power controls,
tenperature controls, logic circuits, a first purge and pressurization

system for a nmain contr.ol enclgosure and a second purge .and pressurization
System for 53 ORERPEdiFchgeErvahieron fhroprogess copienAlinyine Resuliets fiowy 1 o
clai m 1yowghes §irft iR fdICRntabRR| chRfAch seNBPINIS ¥ Birst itFanbfct QOMBIRE Wb Qs I8NSOT

di sposed om a first sealing surface of the head, and a second tenperature
sensor proyplssecharged dirstdrosier sebinery surface of the head. 18. The heat

seal i ng apparat us. accokdi to claim15, wher.ein {he. control. enclosur

cabi net conpt SieSnBaREhL ke Sledy i o wiirate 8 shp ik MebE et R i ana
a pur gea ghdlpinplsketelsdcond kediofystem for a main control enclosure and for a
heat ed heat seal head enclosure. 19. A rodding apparatus conprising: a

cl osure pl at €)dseppisting the charging sleayeifing ssetion dromy the sharging sleevg segondt he
cl osure_pl. ving: a fi ' Lde.- ' SO as
o ponotstiph S A RpYIGR o b el BES sfbopg Ft Sl iingt Rl RORSEL D
end, t hehdpgst fifsi fraisfenrdniaimer;ng a means for renopvably engagi ng a rodding

pole or a first of a pluyrality of rodding pole sections; a blade assenbly
attached to fh)ée@é‘é‘aﬁéi‘es‘ﬁ%do‘fhaﬁ?@ frHP‘d‘é"H‘lsgrﬁ?‘&?‘Eerét an interior upper
section of t 2SS ngai t a nts]| I 84 b e and
2 Connect | ngt® AEPRRER GR"(q Detue [ RCHE PRRITNIOL GARRY flipfs e
assenbl particelpiesedtagedasanner.encapsul ate t he post second end and to
facilitate novenment of the blade assenbly within the process container; a
securing nmeans for holding the bell ows assenbly and the bl ade assenbly in a
stowed p@si t AORethb Gc@REHE it BlalR BNVhERRANRERS (B andgh BoriBhideD vspéctilely Bgatt he

exterior of the _ _ ‘
sealing a portion of the first charging sleeve so as to form the charging sleeve first section

and the charging sleeve second section, and separating the charging sleeve first section from

the charging sleeve second section within the heat sealed portion.

11. A transfer apparatus including a film, said film comprising an olefinic base resin in a
greatest proportion, an antistatic agent in a lesser proportion, and a filler with a resin in a least

proportion.

12. A transfer apparatus according to claim 11, wherein the olefinic base resin is selected
from the group consisting of polyethylene, polypropylene, and mixtures thereof, and is
present in a range of from 95.0 to 99.5%, the antistatic agent is present in a range of from 0.1

to 0.6%,; and the filler is an inorganic filler present in a range of from 0.1 to 1.0%.

13. A transfer apparatus according to claim 11, wherein the olefinic base resin is selected
from the group consisting of linear low density polyethylene, ultra low density polyethylene,
and mixtures thereof ; the antistatic agent is selected from the group consisting of an amine-
based additive, an amide-based additive, and mixtures thereof ; and the filler is a silica-based

inorganic filler.
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process container; an illumnation source; a video nonitoring neans; a
‘transparent view port; and a port assenbly to facilitate insertion of the
illum nation source and the video nonitoring neans. 20. A nethod for the
contai ned transfer of particulates, said nethod conprising the steps of:
(a) renovably attaching a canni ster caonnect sl eeve of ? canister to.,a

di schar §& f | Anfansfergapnagtup pceprding dasdaigy i aherein 4hg) ofelings, hase, resin KcRi ng

t he canj r _ ' aarge flange adapter, so as to provide a renovably
attache@%{caglﬁfé}%e‘%a&g%%g%%; (b) renovably attaching a charging sl eeve of a
first of a ptherantistatic afene opmprites M N-bis (2cydtaxiyathyl dodecnéamiste aod POE (2)
correspandi |yra] ity of attaching points of the canister; (c)

i ntrodu ilgﬁlgﬁ?]fﬂ@{negé@ to fill the enpty first transfer container; (d)
openi ng a di Eﬁt}ﬁfegg?s YA Ea18Hed BBtREREGRSafRNt @i ner, allow ng particulate to
flow into the first transfer container so as to provide a charged first
transfer container; (e) closing the first charging sleeve so as to provide

a chargipg sleeve fi.rst section d,. a charaqi Sl eev C I Qs (F)
Separatiig ¢ Advehspln il SheBRhs BeliRg W R RETIRET igRERhl S0
second giakdt@\constisagg:t 0 provide a charging sleeve filmstub on the bottom
of the canister and provide a closed, charged first transfer container;
(g) renovi ngatcpatrel enslasureceabingb pser SntrphpRY, dy topsht hflgEarm, @Ryl §heat iSfR) t he
char gi nFe | eeve of an enpty second transfer container over the charging
sl eeve T11'm stub of the first transfer cont ai ner, and attaching the
charging sleeve of the enpty second enpty transfer container to a second

attachin ojnt .di sposed above the first tachin int of the cani ster;
lg. P JTHG heat Ee ing apparatus according to ¢ a;[im f?, w erggm H1e control enclosure

cabinet comprises power controls, temperature controls, logic circuits, a first purge and
pressurization system for a main control enclosure and a second purge and pressurization

system for the heat seal head.

17. The heat sealing apparatus according to claim 15, wherein the heat seal head
comprises a first temperature sensor disposed on a first sealing surface of the head, and a

second temperature sensor disposed on a second sealing surface of the head.

18.  The heat sealing apparatus according to claim 15, wherein the control enclosure
cabinet comprises power controls, temperature controls, logic circuits, and a purge and

pressurization system for a main control enclosure and for a heated heat seal head enclosure.

19. A rodding apparatus comprising:

a closure plate disposed in a top charging port of a process container, the closure plate
having a first side and a second side;

a post disposed so as to penetrate the closure plate, the post having a first end and a
second end, the post first end having a means for removably engaging a rodding pole or a
first of a plurality of rodding pole sections;

a blade assembly attached to the second side of the closure plate at an interior upper
section of the process container, the blade assembly comprising a blade and a connecting

portion for engaging the post second end,;
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(i) vrenmoving the charging sleeve filmstub of the first transfer container
‘fromthe canister, and containing the charging sleeve filmstub in a
bag-out sleeve; 42 i (j) closing and renoving the bag-out sleeve; (k)
repeating steps (c) through (j) for the plurality of attaching points and

the pluralit f transfer,.containers in a particulate contained ner.
21 A et hod s bellowHEEBHB LR Famupancneu e BT Reeud B A fe A
conpri Shﬂﬁeﬁx@ﬁo‘fftﬁ‘@ﬁad@isserﬁﬁl)y &iﬁﬁﬁ‘ﬂ%&ﬁr&ﬁcé&&&ﬁﬁh&g a canni ster connect

sl eeve of a canister to a charge fl ange adapter of a process container,

and renovabl g sgeuringhinegng fier beldingt e hebown eassdmhly canl| tha dedadea asspmbly, is@ as
to provide

renpvaply attached cani.ster.,assenbl.y; )e renpvabhbl hi ng
1 aF scnsi e goSTRt Be s it egns GARASI: RF s P odr Y Pt €
containgﬁ@ﬂonamhkf§t of a corresponding plurality of attaching points of
the canister; (c) releasing a restraint on the charged first transfer
cont ai ner, aPhBMHEalRNOUEE ate to flow into the process container so as
to provide athﬁBQQ&ﬂﬁﬁnéhkﬁhgtranSfer container; (d) closing the first
di schargi ng sl eeve so as~to provide a discharging sleeve first section and
a di schar gi ng tahspavent seopstt;2adt i on; (e) separating the discharging sleeve
first section fromthe discharging sleeve _secqnpd .section so as to ovi de
a di schargi n8 RYTb SRy ﬁPng’&'?%?] Ipgetiony 9f e iHuminahpR 9fircs anc g, e
cl osed, yini6hRs Aeghd i rst transfer container; (f) renoving the closed,
di scharged t1rst transfer container; (g) placing the discharging sleeve of
a charged second transfer container over the discharging sleeve filmstub

Che chaPled. SoBBRaY 8 FaRefiEH Fminer o 6Lt tRO AT RER FHEPROPs PR R0 e

bel ow Hhe first attaching point of the canister; )

(a) removably attaching a cannister connect sleeve of a canister to a discharge flange
adapter of a process container, and removably attaching the canister to the discharge flange
adapter, so as to provide a removably attached canister assembly;

(b) removably attaching a charging sleeve of a first of a plurality of empty transfer
containers to a first of a corresponding plurality of attaching points of the canister;

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

(d) opening a discharge valve on the process container, allowing particulate to flow
into the first transfer container so as to provide a charged first transfer container;

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

(f) separating the charging sleeve first section from the charging sleeve second section
so as to provide a charging sleeve film stub on the bottom of the canister and provide a
closed, charged first transfer container;

(g) removing the closed, charged first transfer container;

(h) placing the charging sleeve of an empty second transfer container over the
charging sleeve film stub of the first transfer container, and attaching the charging sleeve of
the empty second empty transfer container to a second attaching point disposed above the
first attaching point of the canister;

(i) removing the charging sleeve film stub of the first transfer container from the

canister, and containing the charging sleeve film stub in a bag-out sleeve;
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(h) renoving the discharging sleeve filmstub of the first transfer
container fromthe canister, and containing the discharging sleeve film

stub in a bag-out sleeve; (i) closing and renoving the bag-out sleeve;
repeating steps (c) through (i) for the plurality of attaching points and
t he pIuraIitﬁ)d%L tragsfer.co t iner§ﬂin a particul ate contai ned manner. 43

sing and removing the bag-ouf sleeve;
(k) repeating steps (c¢) through (j) for the plurality of attaching points and the plurality

of transfer containers in a particulate contained manner.

21. A method for the contained transfer of particulates, said method comprising the steps
of:

(a) removably attaching a cannister connect sleeve of a canister to a charge flange
adapter of a process container, and removably attaching the canister to the charge flange
adapter, so as to provide a removably attached canister assembly;

(b) removably attaching a discharging sleeve of a first of a plurality of charged
transfer containers to a first of a corresponding plurality of attaching points of the canister;

(c) releasing a restraint on the charged first transfer container, 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;

() 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;

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

(j) 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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