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materials, the particulates nust typically be transferred to and from
processi Rebuaiyi KhdRP9, andanectrporated bemimsby saferenteor age containers. In the
pharmaceutical industry, for exanple, particulates are transferred froma
batch processing vessel into multiple transfer containers. Typically, this
is acconplished not in an automated fashion but rather through a series of

mani pul ati ve steps perfor I nsfer container such
as a bag is placed on the%&@%ﬁﬁ%%gﬁm%@ﬁ equi pment, the port
I's gpened to fill _the bag, the port is closed, the bag is renoved, and the

top50f the_ baﬁieil‘%‘)fs'@édﬂ‘é@tiopn the processing and nmaterial transfer of
hazardous particul ates, however, such as highly 20 potent pharmaceuticals,
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of the drugs can result in chronic health problens and even deat h.
Her et of opasticdatepwiichdggtate the transfer without either exposure of the operating personnel and
the environment to the particulate, or outside contamination of the particulate itself.
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2. Description of Related Art
In the processing of particulate materials, the particulates must typically be transferred
to and from processing equipment, transfer systems, and storage containers. In the
pharmaceutical industry, for example, particulates are transferred from a batch processing vesse|
into multiple transfer containers. Typically, this is accomplished not in an automated fashion but
rather through a series of manipulative steps performed by plant operators. A transfer container
such as a bag is placed on the discharge port of a piece of equipment, the port is opened to fill
the bag, the port is closed, the bag is removed, and the top of the bag is secured.
In the processing and material transfer of hazardous particulates, however, such as highly
20 potent pharmaceuticals, the particulates must be transferred without exposure of the operating

personnel to the health hazards associated with the pharmaceuticals. In concentrated form, these

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

per million levels of the drugs can result in chronic health problems and even death. Heretofore,




WO 00/ 47473 PCTI USO0/ 03311 the material transfer was acconpli shed l:3y1 0CT 2003
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protective suits and respirators. Such protective equi pment, however, is
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a substantial negative inpact on 10 the econom cs of the process. The ,
means f dncigeratad afterabe top of filled transfer containers such as plastic
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| enyt hwi se angddivibra]y ] Y e closure. VWiile a neans
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particul ates, one conventional ~process
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S\?\{i es of bags is filled. The material above the filled bag is then

t

&t ed theeqopgmicsafdhanraspsser tie are applied, and the filled bag is
detached by cutting the twisted nmaterial between the ties. The materi al

above the 2 3heGné€ans RM43curing the top of filled transfer containers such as plastic bags has
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
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operators and contam nate_the product. 15 Finally, certain conventi onal
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expensive to fabricate. Even nore inportantly,
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mat eri al descri bed above. Wiile such a transfer 3 31 OCT 20
properly, the vessel would be opened and operators in protective gear would either rod the vessel
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 t:e 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




WO 00/ 47473 PCTI USO0/ 03311 contai ner may be di sposable, it nust al 531 []E 2003
t

satisfy the rigorous physical requirenents inposed by. the pharnmace
i ndustry. That is, the container nust possess the required physi cal
char act er i wbl dam74 .,gr the particulate transfer service, namely, antistatic,
properties, flexibility, and high strength. Conventional cdifiV¥#aIn
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repeatabl e high 15 tenperature nmaterial heat seal of a flexible transfer
cont ai nesystem spgh as es ofithe presergrindntient of the present invention to

provi de an apparatus for the contained nmechani cal breakup of aggl onerated
particulates in a piece of processing equipnment. Finally, it is a still
further object of the present invention to provide a transfer container
mat eri al which possesses the i lon of antistatic and mechani cal
properties required for use $W§E&WJHEJNNE&HW system 20
Accordingly, the present invention advantageously relates to a multiple .
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a series of individual transfer containers. In a chargin
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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 ot 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 o-ring canister
assembly which can be attached to either the discharging port or charging port of a piece of
processing equipment. The canister has a series of circumferential o-ring grooves which allows

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



once the particulate is charged to the processing equi pnent, a first
transfer container is collapsed and a second transfer container is é)l]aﬂ,néom?’
in the next o-ring groove, thereby containing the renaining contani nated
secti on ofwblsfdmsst transfer container. The first transfer %ﬁ@i ner is
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cont ai neP@chuﬂﬁ%‘ﬁf eamplgiely ¢hasgess 15 the use of heat sealing technol ogy
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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 technblogy 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 valve. The rodding system is installed in the

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



manner. The device conprises a closure plate which has an integral I:plp@mqgm ”
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present system are nunerous. First, from an exposure standpoin
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necessar‘}‘(1 t o nmpunt s;bsequent transfer containers, the invention overcones
t he pri of® capiaIsd gan _ﬁli%fé@@eblétce@lbefabncath@:msemfnanofaﬁwmIcaﬁ@%&aﬁmt h
the tube and the vessel port. Also, 20 the present system solves the .
mechani c® roéetdhsndeds 9f agpdcific gticands of a filled bag into a vessel in a
subsequent processing step. 6 31 OC T 2003 WO 00/47473 PCT/ USO0/ 03311

Adgnti onal |y, i Y/ j nt contributes to.the possibility of
errg{:)oyi ng hga;l"ﬁg'fdv’aﬂﬂé& RheFl iR present system are numerous. Firpst, fromanexp%sure

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 enhanced 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 uncontained-processing facility. By providing for continuous containment even
when it is necessary to mount subsequent transfer containers, the invention overcomes the prior
art problem associated with the presence of particulate on both the tube and the vessel port. Also,

20 the present system solves the mechanics of discharging the contents of a filled bag into a vessel

in a subsequent processing step.



sealing in an environment which heretofore has contained an unacceptablget 1003
| evel of conbustible dusts. The rodding apparatus f-acilitates the

cont ai ned nechani cal breakup of aggl onerated particulates 5 while

el i mi nati ngotdoardmssk to operators. Finally, the flexible tr%?:srf er._cont ai ner
itself possesses the necessary conbination of properties f 00331 e
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alternative to the. conventional stainless steel con
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detail ed éiescri ption of the preferred enbodi nents and the acconpanying

dr awi ngs. Y&-depicted in the attached drawings: FIG | is a view of a

mul tiple o-ring canister assenbly attached to the discharging port of a

pi ece of Thexoddingappaatus RiEkittes the chhtSRed AR Bl f the disconnect

fl ange of a canister assenbly. FIG 3 is & v g\%%?&gsonf%géoﬁ'feégsip?lﬁﬁu ates
grooye capj; - Fl. I: vi ew of _a |tiple o-ring canister assenbly
enpl oyeda‘Pfrllﬁéla\i/melsng{el?g 3‘? esllész‘a‘%‘#’ﬁﬁw%dgmﬁ}f&e gepgleér apsoF contagemmitself ppssesses
o-ring capister assenbly enployed in a vessel charging 20 node. FIG 6 is a
view of t'AeNFGEsSELY sambinationjof prapertieafonyise it the presére gpstém, Whil€ Providing b kdllaBle,
o-ring canister with cannister connect sleeve and the enpty transfer

cont ai nerlownrdsy, iusd d185dJadlcHteMablve RPGL ChARSH \ | discharge flange
for a vessel discharging node of operation. Owg%()c%ﬁg@t%F%MS

PCT/ US00/ 03311 FIG 7 is a view of a the step of securing the transfer

cont ai ner charging sleeve by nmeans of an o-ring to the first groove of the
multiple o-ring canister.
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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.

7



FIG 8 is a view of the step of suspending the container restraint froit®gl pm
bottom of the vessel and connecting the cannister connect sleeve to the
vessel discharge flange adapter. 5 FIG 9 is a view of the step of bagging

out and t yivgmeRfdat he filmstub. FIG 10 is a view of the step of ° )
connecting the multiple o-ring canister to the vessel di scH&jESE03H e

adapt er and i NFIRAUS h Riew Ha thi A t.he transfer cqntainer.
FIG 11 is a view of the step %?gp?fgtsﬁc%f‘?‘gﬁf%%&gﬁé Siaaadl %"f'%ﬁ\e?‘ﬁ Y\ reeans|

into the transf.er ongainer. 10 FIG 12 is a view of the optional step of
filling t é‘nﬁfﬂfﬁl&q&‘ggtﬁﬁlg&)%e Ve mpltiple 9gingscanistarew of the steps of heat

sealing, cutting, and renoving the filled portion of the sanple sleeve.

FIG 14 is a \Fl&w8ofavies oftthpstep oﬂg@?mih@me%niam‘er&&%falntﬁwn@&eltga@@fn&%&

sealing, cutting, and renoving the filled transter container.

is avie . [ ating the se nce of the steps depicted in
FGs. 6 ﬁ%ﬁ%ﬁc%‘%ﬁg@h\‘??%%‘?‘ e%ttsi‘?f(‘q’gfo the sease é@@h«'ﬁgg ﬂh@eﬁalzdaptem e

o-ring canister fromthe vessel discharge flange adapter. FIG 17 is a
view of the stdfs9d¥a Nigat ofsthalstepeS begging gt armigtinpestOMieRint b bag- out sl eeve
20 and canister. FIG 18A is a view of the first in a series of

mani pul ati ve is 1 i pl -rin cani ster w th _bag-out sleeve
Tnd Bt hl | ed tigp30i aﬁ%‘?&ﬁ’é@a‘*hﬁ cPaflecking the milple OiRg saiTiettothe vesseB 1
OCT 2003 WO 001%7473 PCT/ USOQ' 43311 a vessel charging flange, and depl oying
the trandfseharg Hengsradapier aadhantepdugingtheflowiofan ineremsab theofais@irngniin@e of

operation. FIG 18B is a detail view of a vessel charging flange adapter.
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 tHe step of disconnecting the multiple o-ring canister from the vessel

discharge flange adapter.

FIG. 17 is a view of the steps of heat sealing, cutting, and removing the bag-out sleeve

20 and canister.

FIG. 18A is a view of the first in a series of manipulative steps in which a multiple o-ring

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



FIG 18Cis a detail view of the nultiple o-ring canister and a clamgq %2003
FIG 18D is a detail view of a transfer container discharging sl eeve. F[?

19A is a view of the step of securing the transfer container discharging
sl eeve by woR@iRs4ef an o-ring to the first groove of the nultiple o-ring
canister. FIG 19B is a detail view of the transfer contai ndCTEHSS#ARALI ng

1251t e B S SO S

view of the step of connectin ann conn

char gi ngn%ggn%ggg?géqagﬁe 20B is a detail view of the canister connect

sl eeve a vess 'ng flange adapter. FIG 21 Ais a view of the
step of connecting the nultiple o-ring canister to the vessel 15 charging
fl ange adapt erFl& 18Rds edntilsiew of avessel cisdrgiay €la6gt hadgngs and conpresses.

FIG 21Bis a detail view of the nultiple o-ring canister connected to the

vessel chargi f ter. .ElG 22A is. a view of the step of
actuating an g&a%ﬁ?ﬁ%%ﬁ%ﬁ%‘%‘#ﬂfﬁbﬁ TB‘SIPE‘O'F%CE%‘E?%M?CI&MPG 22B is a
detajl view of the expanding clanp on the top of the canister. 20 FIG 23
is géJvi ew of tH&. dBBs atlewtvyewmgf a renSer ainthiner didvhastiisg flaswai ng sl eeve of
the transfer container. 9 31 OCT 2003 WO 00/ 47473 PCT/ USO0/ 03311 FIG 24

is a view of tpg. b fy3 | S I e filled,transfer
container to the v‘g‘gigf”fﬁ’ﬁg{ ecﬁr%%&?%&go%%%f Femginehischarsang slegyeohy
fromthe transEer cont ai negévt hr ough _t he aplpl ication of tension to the cord
around t F&2F SEALPYINEJO thetiisberopyenf the mutiple\i-gng odnistee step of renmovi ng
the expanding clanp. 5 FIG 26 is a view of the steps of heat sealing,

cutting, and FOG0VIBIG 2 deeaibviptof ticaisir container discharging sleeve, the o-ring, and the

multiple o-ring canister.
10 FIG. 20A 1s 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 FI1G. 23 is a view of the step of untying the S-fold in the discharging sleeve of the transfer

container.



container. FIG 27 is a view of the step of positioning a second fillep gCT 2003
transfer container and its restraint over the heat sealed filmstub left

on the top of the canister. FIG 28 is a view of the step of securing the
second trapgfgglseent ai ner discharging sleeve 10 by neans of an o -(ing to

t he second groove of the nultiple o-ring canister so as to ®6FASMISILi | m

stub. FIG 29 vd renw ng. t he heat sealed filmstub
fromthe top olf:mt' %‘ewé' iﬁ{ﬁ?’fsotftedr?@%%g%gfg%hﬁgmg ﬁOVﬁ&?rﬁéh%@gf-dd[ﬁns@F gentaingt ta the
transfer conﬁ%i ner di sch;_{ﬂlgi ng sleeve. FIG 30 is a view of the steps of
heat seal'F¥R§! beWEchatgedaand Gosrollingthe nete lod Glgedfromt thé iramfabeditaiber thtdagh3he | S
a view of the step of repeating the sequence of the steps depicted in FIGS.

22 25. FhppliGRionsf tensicemoalie ¢dre aﬁétﬁﬂ&h@ﬁis&%éinéggeﬁ}g, cutting, and
removi ng the second enpty transfer container. G 33 is a view of the

step of disco Ch i tiple_o-rin anister is fromthe vessel
char gi ng fIanggga%%&g%?ﬁglso%%S%Bmir??%?g%gﬁm@@ﬁ&éwpextends. 10 31 O C
T 2803 WO 00/ 452473 PCTJUSOO' 03311 FIG 34 is a view of the steps of heat
seaPing, cutt ibig, 2@istk viewmfithgstepeofaniealiag, Ghd redl REY; lLster.
£ Cﬁ@t'ir 'ﬁ§ retd %th%%%p%?ﬂrgaségp

FIG 35 is a view of a continuous series of transter contalners |

to bottogyfiQet'se W th a continuous sleeve cartridge assenbly. 5 FIG 36

is a view of a continuous sleeve cartridge assenbly. FIG 37A is a view of

a series of transfer containers packed on a continuous sleeve cartridge.
F1G. 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 fiim

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 o-ring canister is from the

vessel charging flange adapter as the cannister connect sleeve extends.

10



FIG 37Bis a detail view of a continuous sleeve cartridge restrainijigQCT 2003
strap. FIG 38 is a view of a continuous sleeve cartr dge assenbly enpl oyed
in a vessel 10 discharging node. FIG 39 is a view of a sanmpling sl eeve of
a first twﬁ&m §ontai ner placed into a product streamto allowit to

fill with pr SUUCE FIG 40 is a view of the heat seal cl osiBEF/U$00(0BH 11 | | | ed

[ i I £ tran contaiper. 15 FIG 41 is a view of
ot achi ng by SEot s HyiekoP e B3 ftar i B8k GBBb amndzrmoming S qanaier sonnet

container, FIG 42 is a view of the heat seal closing of the filled first
t r ansf er Skgke andwanisterr| G 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 TIFIG!33Fkanwdwhr LQMRALORIscfles dritansoRAld-Am, kd & G oRd.f ansh er

container. FIG 45A is a view of an optional configur hise

conti nuo S . rises..a series of transfer containers joined top to
bot t om i %a%‘nfl g%ﬁ‘r‘%‘gﬁnﬁ%"deé%“%&%%?f’r‘%‘f‘ﬁ'@!n. 11 31 O C T 1003 WD 00/ 47473

PCT/ US00/ 03311 FIG 45B is a detail view of a nethod of tying off a
trafsfer cont &l@e36 isfl Gew4F aicondmars slheve/ciuidet agem®PL.i onal configuration
in which the continuous sleeve conprises a series of transfer containers

joined top to t B alternati 90.orientation. FIG 47A is a view
of the first gg@ ég&)‘ﬁ% ﬁgwaoéae??rg"g oggmﬁﬁfﬁf 5%@{’?‘9@3&%@ RrEORHME ISt Hre v

cartridge connect sleeve of a cartridge assenbly is attached to the
di schar gearfridgege assenbly of a vessel and the vessel's vacuumplate is
renoved by nmeans of the vacuum pl ate sleeve for a vessel discharging node

of operation. 4B 4 S A il Vi f,the vessel discharge flange
asse?rbl y depi gﬁ?ﬁl’:ﬁlsa n%_gﬁall}?lg\%tcﬁ*a contiffbu? sleeVé cartrldsge restraiming stgap.

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

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 filied 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.

11



FIG 48A is a view of the third step of conpressing the cartridge codndi)T 2003
sl eeve and 10 attaching the cartridge assenbly to the discharge flange
assenbly of the vessel, and the fourth step of pull'ing down the first
transfer cwottadm™Is fromthe cartridge and placing it in a Sl@%@ﬂ " .
restraint. FIG 48B is a view of the cartridge assenbly befor ﬁ}aﬁ:‘é}t
transf er cont dilGedsBds aklegil viwa@%e@w&rbfftyﬂ@oﬁ"@trﬁﬁfg& nert° FIG 48Cis

a detail view of an individual transfer container. 'S a view of

the fifth ste LShi f . t he.vessel .to fill the first
transfer cont g:i Igfé # ssggé&g@Bﬂ% dg%élioé\gf/&cg)gfl ® ﬁgggriaﬁ?ﬂ 13 hich the sontinupyissdsave a
portion of a second transfer container fromthe cartridge, followed by

tyi ng an@OMRPSTHR Seaies RE Frnsfer-gontagners joineddgop tdbdtwar in i alteraBting90°QrienBRion,
first transfer container and the bottom of the second transfer contal ner.
FIG 50A is apmgGe f3 trin he portion of the neck
that has been t?eyggﬁg%ﬁ)%ﬁg?%%f&ggjﬁ lgjlg]% }egﬁgoiﬁ‘ﬁ{ﬁf“ VE §iEP§ 11} which the
trargafer container and its restraint. 12 31 OCT 2003 WO 00/ 47473

PCT/PUS00F £ CRPRECL Sloeys of arariridge asembly isatgivhbd s die difchhidel flange bb@nitipat
transfer container on a cartridge. FIG 51Ais a view of the ninth step of

tying and vessel agd the vdigats weahh ' eck portion of the
final transfer cont aT ner. FIG 1%3@2{63%%5 g}eta%lﬁgf een‘faﬁﬁ’é?leoda%f&&g?g‘?ﬂﬂ ng

t he spent, ri:Ld fromthe 5 discharge flange assenbly of the
vessel , reeﬁﬁﬁs&éédthlgg%ngﬁgﬁgggéﬂ?{%?%te, and renoving the spent cartridge by
using a bag-out procedure. FIGS. 52A-D conprise views of a heat seal

machi ne wi th FHé 4/&ais adstail vaewnof thevessebaischargeofidrige@sembly depicted in FIG. 47A.

FIG. 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.

FI1G. 49A is a view of the fifth step of establishing flow from the vessel to fill the first
transfer container. -
FIG. 49B is a view of the sixth step of pulling down a portion of a second transfer

container from the cartridge, followed by tying and taping, or heat sealing, the neck between the

20 top of the first transfer container and the 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



FIGS. 53A-D conprise side views of a heat seal machine which illustdAat0ETt8
vertical and 10 horizontal range of notion possible with the heat seal arm
in a deployed position. FIG 54 is a view of a stowed rodding assenbly in a

pi ece of mwoo®slrNg equipnent. FIG 55 is a view of the rogddj assenbly
in a partially deployed position. FIG 56 is a view of the g%gﬂ’é"%i’slsenbl y

rel eased fr omBGOYR & a Hikdwof e éigﬁltl@st‘éb%f\/ﬁ {ngﬁiﬁﬁq%&%%%{qgw%agces e

| ayout conprising a bellows rod 15 asse

roddi ng asse LN, oper.ati cooperation with a light source, a video
canera, and gﬁ%“’d%g“ f?f?n'f’?’ﬁl"%%lgl%ﬁ staprofdying and saning, ov heatsealinga and ssteihg gy t
assenbly which facilitates the insertion of the |ight source and video

camer a. BeckApaRtionof the fmal irevsfafcoataieeond enbodi nent of the vessel
di schargi ng node of operation in which the nmultiple o-ring canister is

connected to -di flan dapter before 13 31 0 CT 2003 WO
00/ 47473 PCT/ Egg'oj}/ %??1“%2’??%;@’3@%% StePiching the speat SHEtEsRssemhly from the
bottom of, t he vessel and before the first enpty transfer container is
secdred Hi§chage Hangeossemnbly o6 thavassql winsertingghe smiusheplateFhd refioviify ﬁle\éh@rw of
a second enbodi nent of the vessel charging node of operation in which the
mul ti pl ecartridge®yanitigsd Big-ing ppedeget ed to the vessel charging flange adapter
before the 5 first filled transfer container is secured to the top of the
mul tiple o-ri i.ster. DESCRI PTI.ON THE PREFERRED EMBODI MENTS The
present i nven?g%%’ Wi '#) I@P&S%Xﬁeggéﬁaihﬁ%:sgmaﬁpnqwgnélgﬁlpe@mqag,ag@m@mmd
preferred enbodinents thereof. In the follow ng description, the nmeans for
cont ai nnRIMUMY. the particulates is referred to as a "transfer container."
As one skilled in the art can appreciate, the use of the. 10 term "transfer
c ?rglt g;/ ner NeFEGS) 538-DRaMprisesidenShs oPPhdht LR At B RGIARS]She SORLATNS" S

10 horizontal range of motion possible with the heat seal arm in a deployed position.
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



with the multiple o-ring canister assenbly, the originally joined, 31 0CT 200
continuous "sleeve" of transfer containers enployed with the continuous

sl eeve cartridge assenbly, and equival ent structures. Referring to FIG 1,

a nul tipl ew® oia1g73cani ster assenbly 100 constructed in accor e wth g
first preferred enbodi nent of the present invention is shown. DB pl e

o-ring calfieSoaiainet Sestraing b bysptAdedchomr the ®otiam e the b ica from
an FDA- approved material such as pol ypropyl ene, andg{:sgl%eﬁéa}p{eacﬁgﬁ&t%nﬁtﬁe

char gi ng tedi@feRlcofia j f. . particulate processing
equi prent. In FIG ﬁ%?ﬁt%gmfgg%g{t%e@hf%bgftgggr[lﬁté%lﬁé’émf%capﬁéﬁdi scharge flange
120 by neans Ofa(lb[&i di scharg fl ange adapter 130. The discharge flange
adapt er 130 depi ds 2vievEpiassecond pmbrodimens of thecteasel chdrpingtiodd6F dHetstidaige
fl ange 120 of the processing equi pnent. 20 The nultiple o-ring groove

cani st er viich dkpineitiple b-Rinklctistdr BRBRRSLS b ischarge flange adapter
130 and is secured with piEns 136. A transfgé@%ﬁ%é:ﬁ%gng%gﬁtaag@ﬁ@f?@tbﬁe

first o-rd, lllgtpqqi\égqréﬁgtaon the canister 110 and is secured by an o-ring

116 “and nechani ca 1F71s seawrrd tq thetep af thegmultipleer ringiCaristapr i ses a
sanpl e sl eeve 142 incorporated for sanple retention and 14 31 OC T 2003 WO
00/ 47473 PCT/ USOQ/ 03BSCRIPAION OF THE PREFERRED EMBOYEMESPré of bag- out

operations. Each canister connect sleeve | | 1 conprises a sleeve 118 to

accommpdat e a TieSsedens iRt WAl Aetd; | El—lﬂtga een renoved . during the
di scharge operation, and a canister %%ﬁ%eggbqs ee@fetgﬁéﬁgﬁ?fgpg?rég\‘/ preferrgd,

FIG 4t i 0o £ani ster assenbly 100 is enployed in a vessel
di scharg Pﬁ‘é’ Oanl:l)ﬂ(ftg ﬁﬂgﬁa&; A h Ia%é% ﬁ%wglgt‘{?écq?é‘ﬁp emearsfenenniainmentrof theypadidutetes

vessel char gi ng, node. In first enbodiment of a vessel discharging node»
i.e., di &M "r’{ﬁ%rfﬁ e EBHEE AeRalsEr- 3 Ay ersillédiinahe be cant apstahteCRLAL BELS
140, the nethod of filling the transfer containers conprises a series of

marlpul aterme tensirsontaimest hereinfis mednt ts daBtetotlc MBLAREE (¢ bRgindkegye 14l
is attached to a first o-ring groove 115 of theagrrulti p er%bﬁrlgﬁlékceg‘?ﬁq%e

110, andwithehemultiphl &-ridg Ehﬂﬂeﬁ@s@éﬁﬁlga%%#gﬁ?ﬁ%}{?cﬁ ggqt{naalgsn ‘zii%yle’@gf t?‘gnstfer}e

di scharge flange of the processing

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

Referring to FIG. I, a multiple o-ring canister assembly 100 constructed in accordance

with a first preferred embodiment of the present invention is shown. The muitiple 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



as nitrogen is introduced to fill the enpty transfer container, thergebycT 2003

providing it with shape and facilitating its uniformindexing to the

restraint 150 which supports it. The discharge val ve on the processing

equi pnrent W@ oggM™dnrd, allow ng product to flowinto the traﬁfﬁgoafoggltéai ner.

During this time, the sanpling sleeve 142 depicted in FIG 47 1s™p dinto

15 the pABalysis, and wbag-at sivéveyl 43 fdribag-oui bperiticdgU Bach Imst%} sﬁﬁﬁatlé%f:\jeslr#}ren
anpl e

heat seal ed closed or wire tied and cut off to separate the product s

Wi t hout gembasEsARIdeQs - o dal I ntal ner 140 is filled,
the top is heat seal eélg\lwofs\cg% or Jﬁ%%ﬁs%%gqg‘ff\'g%ﬁﬁ%oiﬁ.Wﬁ‘cbﬁ’éﬁsd?eﬁ@r%m‘é‘éﬂ@e
film stua 149 rgma,ians on the bottom of the canister 110 keeping the process
equi prenf USRE ths Jischarge operation, and grranister carmen sisye hag-bunsiadver] 1001 FIGEL S
pl aced over the charging sleeve filmstub 149 of the first transfer -

cont ai nemulyde deingeRnlses akRmibl5 800 Abrihlsy A §RKPAQnat N ANSLET 1 T (The

charging sleeve filmstub 149 of the first contal ner e
nul tipl e Q-rin can;ng) er 11q, and 15 31 OCT 2003 WO 00/ 47473 PCTUS00/ 03311
i s tontal ned TR £H& i)@lsd‘-'lﬂp QYRR veassl chaigingmpdsut  s) eeve 143 i's heat
sealed or wire tied, cut, and renoved. The discharge process is then

started for thea Siest@nbodantmiofar vesdd i dBcliirOEe $fodeS; £ € Ynhd eptire
contents of the processing equipnent is %l?gpense’eti," @?%ag |ﬁgﬁ% {Eu':)erﬁ%gt%fjpa

t ransf eryvegedtimb Ay f ' ltiple o-ring canister. 5
This pr 0Ce3s 18 T e%%%t%ge?%@é{fsﬂfggﬁ%%#lgooiﬁlﬁc Ehr‘?é‘r"’é'séf EORJAINEFFComIises @r

wi t hout gver 0ﬁxposi ﬂﬂq a, contam n&,t ed section of the canister or transfer
cont ai ner CAChERPPHAYESIEPE1 615 2 U drapyfer eanggingrshetging slpnvediddtis attiehellits St
canister i.s renoved by disconnecting the canister 1 10 fromthe di scharge

fl ange adfipt errinzgroope dafiof ther mudtipie otringl canieer 110, addi g rﬁzﬁtiﬁﬁet@lﬁﬂg% ,Iligtle{- he
cani ster 110 by clanp 165 connects the canister to the discharge 6 ange

adHpt er as3biFNe0 BARKENE oAl AREhargd BELE of tl plock&idiedti o8l o ol v Le Ll ed,
S Irm e

cut, and renoved. A cani ster conne geve S IRt B35 sHeRt ed

h i.S€ ] 1
to the %%&P@geﬁ?s &b%ﬂﬂc%d%g ?thtﬁer, emgt?l’transfer container, thereby providing it with shape and

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

sleeve film stub 149 of the first container is removed from the multiple o-ring canister 110, and

15



J antl 1003

| thus sealing the process equi pnent fromthe environnent. The repl acene

! cani ster 110 has a canister connect sleeve | | 1 that is attached to a

| second o-ring groove 131 in the discharge flange adapter 130. This,

| encapsul atvee o3 i rst cani ster connect sleeve filmstub 11§C@h}ﬁw&gg .
renoval 15 of the filmstub 113 fromthe di scharge fl ange adaptg

t hrough ds cemainedin therbagout sleewyB3h e apious 5IgeMe] 4]3,31§ hedt\2aled gh g‘;iferen;%g g @?ct

sl eeve bag-out sleeve 112 is heat sealed or wire tie cut,

i pl ats A PR et otesh R R B AR SRR oriorgpioeme vessel
di schar gi ng e of operation is further illustrated in FIGS. 6-17. In Step
| depicted i n 'PGPIEess 39 renatedupntiipthe eptire wgntenisi of the prd@essirigh eGaAPiTEhelis

connect sleeve | 1 | and the enpty transfer container 140 and its restraint

150 are gispensedatching dre nexviess i coitsiabad @ fdxepeevd 20he hﬂurﬁ%}%- fed
in FIG 7, the transfer container charging sleeve 141 Is secure neans

of gn o-mi dck8s ' he lti.opl e 0-ring canister
11071 S, Istenhd ol BRer et i aleth O kBl wihougsr eposing
00/ 47473 PCT/ USO0/ p3311 {.g]sétraj nt 150 i s suspended fromthe bottom of the
vessel 1§f°’6<7"1éf’aﬁ‘§g?F§uP%P SHBISHET A tTaRsESS caBtainesst rai nt fabric straps 151
whi ch engage hooks suspended fromthe vessel, and the canister connect
sleeve 1 | 1 isneoraeisteed!0ds used fucamhlbatthsfppsdietthafee RHRRL & » d gy
Step 4 depicted in FIG 9, the canister connect sleeve filmstub 113,

whi ch seduesmnk&i i | | e,on _the discharge
flange, is bagger%ngﬁ'sﬁg%g}eltlﬁ)g({;&gﬂ t%kggt@ﬁag%e%&rag&k‘ hu'zﬁ‘ff‘lcﬁ{%{éﬁﬁoﬁgt E'lfi‘i"lag""st he

sl eeve 1 nd .tao_preclude the buildup of product in the sleeve. In Step 5
depi ct ed}lglnw%fc 15 aft ?heﬁﬁ%%@ea?ﬁ“ést“gﬁ IQM@P§§§§9@’°§!§ the gamipiee b the daschatpe
multiple_o-ring canister 110 is connected to the vessel discharge flange
addBt er flamge adapteriadO; Thasanjstencamsedtiskeeegid is Bedt bealed ortwieskite Sutt fhd binbbed he
enpty transfer container, thereby providing it with shape and facilitating

i ts unif AroanisitDcormmdersidtge Gimishd r8SEmMAnE cordmted!t ' L8 >
11, product flow fromthe vessel 121 into the et rgﬁﬁ‘grgc%ro%teﬂzm%%gapm EJ'O

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 sleeve7141 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

16



140 is established, and in Step 7 depicted in FIG 12, which is opt i3o1nﬁm, 1003
t he product sanple sleeve 142 can be filled. |If the sanpling option has
been.used, Step 8, depicted in FIG 13, conprises the steps of heat

seal i ng wwdwoat7émsat seal nachi ne 300, cutting, and renovi ngctrigobiidied
portion 15 144 of the sanple sleeve 142. Once the transfer container 140
has beentestrainielf0 issugpended thedotipm of K@ vesst! 33 irpy iasesans ffier suspemdingofuch as

di scontinuing the inert purge, and heat sealing, cutting, and renoving the

filled tresmaihefabriositaph 161 .wifieh dRRige HRSks Sudpkfdledlftomt (i€ vRQkL, %u%? tciiﬁg{é at

seal 146 closes the top of the transfer container, and the top o eat
seal establi S t bott om of . the chargi sleeve filmstu 49 20 on the
Dot t om oPHFE ER? LF b epbBRt ol Shd et e adanit 13De i Siepof depaiagn

repeated. As described above, the second transfer container is placed over

the fil nindtiGbh9othe chmister cartnett eyt @ilm stubnl 18 wdichasatves $o SRty B coRtapins@s end
o-ring groove of the canister. This process is repeated until the entire

cong ent - ' | ' ' t achi he n .
Fr ahor erPSicialf oBIREGS3RAR BAL BB By b3 DS R bRBSFOR I A e Thaia
groove in the nultiple o-ring canister. This process is repeated for as
nmany gr 08¢ slgeveakt 2 ard t© prpdudmthe haildupniqreduct imthgistaeva 1ndsep & depicted iBIREG. 16,
the nultiple o-ring canister 110 is disconnected fromthe vessel discharge

flange agpHetanik@P comic@Psldede 198 RbhpREeS B ik Rulddie SIPLSES 11BCis ﬁ%ct%i\ q

heat 5 sealing, cutting, and renoving the canister cohnect sleeve

cani ster, |, 10. .depicted in, Fl 17, the bottom of the heat seal 191
closes tRdNS B?fséfsdlfﬁgrg(?M? é?lap&fﬁﬁgct‘“sllnﬁfé\%si ,asaHgpgeRds thep pniggducpd theat
seal establishes the bottom of the canister connect sleeve filmstub 113+

| eft on filhéhe gopiyomansfer icaatainss.stberebly potvidige iff with ghapedat facilitRhg Thusiform
process can be repeated for as many canisters as are required to '
actmmMmodal&ikd e thenéstalm 1906. a vessel . 10 In a second enbodi ment of the
vessel discharging node of operation, the nmultiple o-ring canister is

connect ed 10 1 ep'§ 385 tted I ¥10R 12 roduRPASw ABAPHE Ve 131 Sutb e SaNSEes comainer

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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suspended fromthe bottom of the vessel and before the first enpty t¥h0Ef &n
container is secured to the bottomof the multiple o-ring canister. This
second enbodi ment, therefore, facilitates the ease of connection of the
cani ster WmeTx| eeve to the vessel discharge flange adaps@fysdonisi} t i s
second enbodi nent of the vessel discharging node, the first in a series of
mani pul atd the nextegreovesinttis muhtipleot-ring eanister. STids prebses tepphie@ Y6 AlthahPetodfes
vessel discharge flange adapter 130 (FIG 60). The cani ster connec% sl eeve
film stubsthés ardlohGhe 881¢&S t0 ensure the containnent of particulate on
the discharge flange, is bagged out and tied off to both secure the film

stub 113 in the.sleeveg 112. t recl.ude the buildup of product in the
sl eeve (as de@b?éﬁgg @Bwiﬂ%d@gfgﬁégﬁj"ﬁw},‘? ConTIGG eanisiere 1iis discennsotiidrfeom thef
t he di schargi ng node and as depicted in FIG 9). Then, the canister

connect w¢ssel\dischbdgecttange edaer E39. tSiep N2yldepiked i-FIGN Y7 C@Ripeisde ttijc]sQ%fis fheat .
connected to the vessel discharge flange adapter 130 (as descri bed above in

congunct | ik R Lh ' i f.tihe djschargin e and as .
Gepy ot act it chblirgrid iplollne e S BB HEFe 0ot e 018 4 epiviecimpt y
transferglzi)[]&ai n% 140 gind its restraint 150 are then positioned under the
al r eady ede hartemaf thegieat seal 194 plesesthe tamof tip eandsiertcanneet skeewd 1 Hli, aid (0

is suspended fromthe bottomof the vessel 121, and the transfer container

char gi ngtoploféhecheatiseal establishes etk Bntoneafithe ednistartonnédt Bedelfint ub N3 tdef §f the
groove 115 of the multiple o-ring canister 110 (as described above In t5h
conj unctpddmVot thet [ giﬂgg'érgdyp fiahh ' i ng node as
depicted in FIG 7@8%353%%]?%“ gas S5 132' %ggr%%g%’sl% “gﬁé?ﬁaﬁfg’a&émnyo
fill theagll etl_%/ t ransf er .contai ner tﬂ}eereb providing it with shape and *
facilitad .;?5 PIUGAPHEFS P ATIRRGIate therfonteats 9t 4 Yessel50. The series of

mani pul ati ve steps enployed in this second enbodi nent of the vessel

di $&har gi ng nisdresecend embodiment| of euessed dishladrging nidde of operhtic@iTBRANITRIHe &ting he

" vessel discharging 10 node once the transfer container charging Sleeve has

1 oo, E5S? sofedi o B Bl MRNRRE RREC nsllE bofBisaby RoRlafie? it i
suspended from the bottom 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 preclude the buildup of product in the sleeve (as described

20 above m conjunction with the first embodiment of the discharging mode and as depicted in FIG.
9). Then, the canister connect sleeve 111 compresses as the multiple o-ring canister 110 is

connected to the vessel discharge flange adapter 130 (as described above in conjunction with the

first embodiment of the discharging mode and as depicted in FIG. 10).
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conjunction with the first enbodi ment of the vessel discharging node3 110{Ta003
first enbodi mnent of a vessel charging node, i.e., discharging the contents
of a series of transfer containers into a vessel 121, the nethod of
chargi ng g ogaese! conprises a 15 series of manipulative gteps. In a
char gi ng node, once the nultiple o-ring canister 110 is insrﬁrﬁﬁﬂm@ﬁ”the

charging fl angﬁea&ﬂ?@%an},ﬁ'i_’ cBhtald2e 180 ARASH ﬁ%ﬁ?ﬁiﬁ%?meé E&si{iiorr:esc{ %%Je?%% er

container 140 is atfached to the first, or In IS orien 1 on,

o-ring greoaove 11 f the canister 1 depi.cted in FIG, 19. Atie cord
161 is reaﬁ’rgg@e%cgrﬁgmyinpg? S & GMNGT i?%g.@]ée‘i BT refteunt R4 syspendadifeom dhe
al | ow ng(b%oduc;th;’o gpl;l.tcl)\évli né%@'; he processing equi pment. Wen the contents
of the 2Mottemmpfitky ves 18 tmnstsrrpontaisey chdrgipg sieevt 141hie se@gkd By Rleans of
portion 150 of the transfer container is renoved. The transfer container

i's then aald-Aps et ante fiedt@esbvientis cﬁmhhm@slfﬁag%an%!%ﬂ]ieé gﬁ}%tsdgﬁérﬁl?e'a%iwg\'} in

container is placed into a bag-out sleeve |l ocatéed | arge neck of

t he secongd... ; L.ner s, t hen heat sealed or wire tied, cut,
and T omoo Sy oG RERL ek Bnitglaimbi o Bl AihariRE piiBerdaseriediniRD DL
repeated until the processing equipnent is conpletely charged. This

pr ocedur én§Te @AY Skl naitepger dnithen Hutoduced, i llethofemptp ttanafes foontaine] diersdy or
the canister to be exposed. A new canister is used for each batch of
product . pidwidihi itswitle sirps tagd fachlibtisE RS RIEsadinde Ry 1 BR redaisi ke 1 ange
adapter 135, renoved, and the new canister is introduced by using a bag out

5 procedure as :] or | r rocess. The sequence .of

mani pul ative stléei‘g?g{ég%gfgﬁ“f%?‘é’&fa&g% E{eﬁ %gﬁwﬁﬁg? 1@@355‘?%&“’2‘1"%‘1\%‘“\?&%\’35“1
char gi ng m)ge of og%r_atdlﬁgaﬁ further illustrated in FIGS. 18-34. In Step 1
depi ct ed d15ah#EwEE Mage 1s PEqUsIte thatin the brsherbedimenofihe lvesseh distiarging
connect sleeve 111 and the filled transfer container 140 and its restraint
1500ar e pusle vhortbel transer cantaizsselargihgsigévedial besngeciikradto the Auulepie b-rin@ Thaigkent

10 162 depicted in FIG 1 SDis released in order to allow the transfer

cont ai nerhgi &CheR¢ Glepd depRRUCIn1B[GS .01 (fjﬁ%gé(l'i ég ne}rgtp%pfoﬂngf BY HeSited dBoTe im0

the transfer container dischargi ng sleeve

conjunction with the first embodiment of the vessel discharging mode.
In a first embodiment of a vessel charging mode, i.c., 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 110 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 (;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
20 transfer container are completely dispensed, the restraint portion 150 of the transfer container
is removed. The transfer container is then collapsed and folded into a small package. The first
transfer container is placed into a bag-out sleeve located in the discharge neck of the second

transfer container. It is then heat sealed or wire tied, cut, and removed. The procedure is
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secured by neans of an o-ring 116 to the first groove 115 of the mul §id{d 200

o-ring canister 110. FIG 19B is a detail view of the transfer container

di scharging sl eeve, the o-ring, and the nultiple o-ring canister. I,n Step

3 depi ct edavO00/#14®B 20A, the cani ster connect sleeve 1 | 1 i%&%sﬁ@@ﬂ cted

to the vessel charging flange adapter 135 and secured with pI'ns ?’FI G

208) . | nrereaied uatibtbpiproaaising efflifmedtis Bombleesyuhirk &l TRy b ABIERANSLEIbA, | S

connected to the vessel charging flange adapter 135, and tﬁe canrster-@

connect gbevenatedlsurf; ST Fl 21 Bis a detail view

of the multiple o-ri r?g@?gﬁiiast erﬁggﬁﬁg@%ﬁgéﬂ%eﬁgéﬁﬁx%ﬂrgi ng flange

adapter. The ,canister connect sleeve filmstub 113 is then bagged out and

tied off. 20 FhOQY EHuser{s yseditoreach bajch of praducty The fisstcnistgr il disqonadded frbiG

22B) on the top of the canister 1 10 is actuated so as to prevent the

accunul atheshaging,fange ediptercks Soremdved {ang thearesy @histd?es inGdBiL&HS uéilgg ﬁféoxﬁ

depicted in FIG 23, the S-fold 166 in the discharge sl eeve 160 t

t r afisf er procediira a @¢sctibed Firithddissing éﬁ'rgg gp 7 depicted in FIG 24, flow from.

the filled transfer container 140 %0 £°0 C T 2003 WO 00/ 47473

PCTI USOO 0331% to the vessel. lélﬁ bei ng charged is established. The rate of

f1 ow from t he [Pf S5Aeare ¢ PH&#1VE 31605 associarad mathl thel first eobgidirére of i vesgdli on

of tension to the restraint cord 161 around the discharge sleeve 160

depi ct ecPharging mode of opgration in Surthen ilbiseated mrRIGSN £8-3446h $rag mﬁﬁiate%rmtl:h@dys,qgt ep

8, depicted in FIG 25, conprises renoval of the expanding clanp 170. Step
g

9, depi cheduiltipiEoGingScadter 4 QOMAThS@Sisteh orte@RTevf 1 Il teing, and
renoving the enpty transfer container 140. As‘3 detp]flac detgg?irllle@&alscf%éfo" r

bott om of : tahl.i.shes the top of the discharging sleeve firlm
st ub 16814I9te %%ﬁ@%‘ﬁ%ﬁféfpoe%? PPﬂb"B%fﬁ?‘é‘*féﬁ’e&SEbc ng flange k2 bf Thlowee astramal
16? closef%(}he bottom of the enpty transfer container. In Step 10 depicted
i nt4 g 157 depicieddn F4Gr 18D escrekepaargmmrdammlamme tiatBferndntaingr GREKArBinBlsletP0 -
10 are positioned over the discharging sleeve filmstub 168 left on the top

of the q#0itsdeplof1th SEP dehRYET in"MEE |84 Nh ' iRl nh L or ger ta,al I ow
the second transfer contai Eer di schargi’ngegr?%sg%/lzcorn%&q‘sd?&hargmg e 1%0%

secured by means of an o-ring 116 to the first 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 vessel 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 slee{'e 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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160 to deploy, and in Step | | depicted in FIG 28, the transfer contgi]gﬁf 2003
di scharging sleeve 160 is secured by neans of an o-ring 116 to the se&c J
groove 115 of the multiple o-ring canister 110, thus covering the

di schar gi R /£y filmstub 168. In Step 12 depicted in FIG_ 29, the 15

di scharging sl eeve filmstub 168 is removed fromthe top ofP4THESE4AI: er

110 and i deodssbnieinglinehaiotamisher Bl Bl hS B 858l er 149

transfer contai ner discharging sleeve 1

conpri se lin cutti.n and renovi ng the bagged-out discharging
sl eeve f?sl %%gﬁﬂ%?i}ggg the APp C%Wit%?W@ﬁB%quﬁngF@ s163-morinsk the ldéschargend
transfer container., Step 15 depicted in FIG 32, conprises the steps of
heat seaflpef, 160udepidied lraﬁ@_ -2énovi rigneetie trdfes ecmnisie MO Bas bed &hifted, Step 8
container. In Step 16 depicted in FIG 33, the nultiple o-ring canister
i s di sconsek@th FI®MY BSmpMESTeinot ' dapiere 13g and t he
cani ster&f:m(;nnect sleeve P11 ex?e%ggg{esr%g%ﬁq}gg&%@f)ﬁte%m ﬁ %p{gtecggl,FIG.
conprisesg, the steps of heat sealing, cutting, and renoving the canister 11
21 31 SOBBNGES o $igny9thepralunn GLUBS pd ravavieg thestmpty erahdfer eoraiaani &1 er
110. As depicted in FIG 34, the top of the heat seal closes the bottom of
t he cani Ab depiciod REEIG. D6et®okdh of Mchdah@ aPeddutihaf : i

Sint i ol 45 Braing sfeeve

establishes the top of the canister connect sleeve

the top | fla dapt.er 13.5. Thi rocess can be
r epeat edﬂﬁ%ﬁgégﬂ%@% g‘%ﬁéﬂéﬂgc 3@%&3 lﬁgﬁ‘ghﬁé@ ?@E‘é Peat Q@i é&/%‘@%eélﬂ.le Botion a
second eqr}béﬁdi ment of the vessel charging node of operation, the multiple
o-ring ¢ §mBlY transfe ¢RBtANSE t o t he vessel charging flange adapter before
the first filled transfer container is secured to the top of the nultiphe

o-ring cani stlerSteg i depelddi PEND7, 4 fo5f M rdadeh !:érkﬁhf‘rsl g&)grﬁ% Ijtgge%ﬁfng% §30

connection of the cani ster connect sleeve to the vesse

adgpt er . Pl S .S enbodi nent of. t he | charging node, the first
"R Sort BobiARERR RPRERRERERs i i 6Tl et srotanratier Lbhnbos
sl eeve 111 to the vessel charging flange

ower restraint 162 is released in order to allow the second transfer container discharging sleeve

3

110

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, comprisgs 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

21



adapter 135 (FIG 61). The canister connect sleeve filmstub 113 (as31 g¢7 2003

described above in conjunction with the first enmbodinent of the charging

mode and as depicted in FIG 34), is bagged out and tied o f f . Then, t h

e cani st erWoomeds sleeve 1 1 1 conpresses as the nultiple gcﬁ-m?mﬁﬂ;l st'er

110 is connected to the vessel charging flange adapter 135 (as descri

above in %ﬂ%ﬁiea‘m:l“cﬂmd\mmmﬂ hi). fAs depieted @l FIGB4, ee bp 6f et §Eﬁl E'iBgéas tRed

as depicted in FIG 20A). The filled transfer contai ner 140 and

r est r ai ntbottofh dfitBe éda@dter it d ring
Refhdct 9884 19YSind he b?{'t&ﬁao Xhe l? esftgﬁéqtl-xpgwett%

cani ster 110. The lower restraint 162 |s released i n

transfer har to depl oy (as descrl bed above in
conj unct |tg§1) li“#%? ﬁgé(fgﬁvg?l @%ﬁ%&ﬁﬁi‘ﬁ? o, ett%ogfﬂéf'/éﬁs hanging Bangeadaplenidst ed
in FIGS. 18A and D). The transfer 20 container discharging sleeve 160 is

secur ed W‘*WQH@SSGﬁﬂéﬂ repepied doriasenany dahistelrs asdre gequited td $Bargt a vebig| mul tipl e

o-ring canister 110 (as descri bed above in conjunction with the fi rst
enbadi ment  of InthecehP&EEbOEMERMT NN 19) 22 3 1
2003 WD 00/ 47473 PCT/ USO0/ 03311 The serudeilﬁ{s ngié ﬁn‘&ﬁ?% PRY Rl &%B@‘%Pd&%

inthis %econd enbod &Ho vessel chargi node is fully anal ogous
to that ?f“ftﬁesf:f’?%clc VESHt chgreg ter&f%‘?@l’hﬁ;ﬁrﬂﬁﬂ@d toansfer tér@ainer
transfer contai ner discharging sleeve has been secured to the nmultiple

0-ring ciiestred o theiep of the multepls by majsiert Al dinlEchﬁﬁentZ%ei-é'foéU&lhlﬁﬁt El-% f
0

performed as described above in 5 conjunction with the first émbo

the vessehseWTRbaMd 0N BE the BRI} Edihek ' evi dent
t hat throughout the specification, K elfaé}gttﬁ%ed%%é’lgﬁgﬁgﬁ]@ tilarnrgg @E’f%dl rrent

of each node erati el chargi ng node and vessel

char gi ng rmde?lfl h fé %eggﬂgcfggb@pl%éé’ﬂ 0%5%@ %nﬂ‘%&fﬁ%dﬂﬁ%tth@fﬁr@h@h anseties orff

operation coul d alternatively be enployed. 10 Thus, the invention

cotBri sedanjpulative stens info eonedtithpraniger comgeciasidest a1 1 td e Wsbed\eBargh flange

attachment of successive individual transfer containers w thout breach of

cont ai nmeddpternE36e(FIG. 61). The canister connect sleeve film stub 113 (as described above in
conjunction with the first embodiment of the charging mode and as depicted in FIG. 34), is
bagged out and tied off. Then, the canister connect sleeve 111 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
transfer 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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exposi ng a contam nated surface during the connect and di sconnect 31 0CT 2003
processes; ii) a discharge flange adapter for attachnent of a nmultiple

o-ring canister; iii) a dispensing canister with a circular cross section

t hat "al | owe® aok@4Br ansfer containers to be nounted on the oq;tcs,i,glgm%?mt, he 15
cani ster and product to flow through the inside to fill each transfer

cont ai ner; i v) Thaisergsaof manipplativegstpms ¢mplopedacthis seosd embe@niat B khe Vossed
renovabl e cani ster system and vi) heat sealing for closure of the

t ransf erctpeghaintile is filllyedhafiou® RAhaEHORE . wire, .or .a draw
cord closure is enpl oyygileh i nst ead of heat gs?%%?".@b‘ﬁg@ffé‘?ﬂ%a&t‘d“ﬁl@“@? a
conti nuo e rtridge. assenbl y 200 constructed in 20 accordance with
a second‘H1 %F’e ee&r&xgsgé}%ﬁﬂ%meggﬁf FEINEFEFCKT ggsgbﬁenisﬁ%?ﬁ footie mulgpls\enring hanister.
continuous sl eeve cartridge assenbly 200 conprises a cartridge 210

f abri cat Biptfis.otheastersDaepieted in 3G SndRethrauighs it lara peyformea o9 vk itthed Aabha@ i C
shroud 211, and restraining straps 212. The fabric shroud 211 envel ops a

sl esve-|dohmanﬁmsthzaé>ﬁm&ehmdﬂﬁﬂewafth%e&%i@dargﬁgm ers 221 as 10 23 31
OCT 2003 \AD 00/ 47473 PCT/ US00/ 03311 depicted Tn F G 35, which is

fabricated j o tQ The sl.eeye-li ke series 22Q _of . transfer
cont ai ners |?H§§.‘(rjr%‘% Z@géﬁngﬁ%cﬂéeﬁ% 1%?18@;%%1%31:@? Hhie seeraficagion, waere the
cartridge_Z%O s depicted in FIG 37A. The bottomof the first transfer
cont ai neise o @e%gﬂw&modmt efieashmadlg of pperatiemi o nessEbdischar ging esdecamdtvaisee r
221 conprises a sanple sleeve 222 incorporated for sanple 5 retention and
anal ysi sharging modaphasitices ldegyided 2Be f&tond 88rbBHimR 8F 84dhAASde EPS&I‘S@J dduipe

connect sleeve 230 conprises a sleeve 231 to accompdate a vessel s vacuum

pl ate 12Z.MALchHRS renmoved during the discharge operation, and a -
cartri dgeecor%negt s@%dbag-out sleeve 232. FIG 38 is a view of a

COQiinuous sl.eeve cartridge assenbly 200 enployed in a vessel discharging
motl. In a vedwE thei 1avensiogi aempmsers i) theaisenef haultiplef o-ting gnistee thataulistve the
containers. 10 conprises a series of nanipulative steps. First, a
cartri dgeactanafelf satesee diddviligal Atahsfeh 86hthifedsRFithout breach of containment, never
exposing a contaminated surface during the connect and disconnect processes; ii) a discharge
flange adapter for attachment of a multiple o-ring canister; iii) 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 sieeve-like series 220 of individual transfer containers 221 as
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di scharge flange adapter 240 of the processing equi pnment, then the 210CT 2003
cartridge 210 is nounted on the discharge flange adapter 240. Prior to the
filling operation, a first transfer container 221 is pulled dowm out of

the cartri@ps2d3 and placed in a restraint 250 such as a drum a fi ber ,°
drum or a @a‘ﬁr?c restraint. An inert gas such as nitrogenpﬁﬁwor-"wuced

to fill Hbsice r §/s ; ' L eby .proyi di it with
shape and&?gciﬁﬁltr;?i %g %{s‘:hlj}ﬁifé or mﬁgidﬁgglfﬁﬁép '}%B?%oén &tsyeﬁv '?1%2!?9“%2%91“
supportsu_it. The, di schaégqg val ge gn t he processing equi pnent is then opened
al | owi ngBPOFETART 1HrTmRressed gad prrked arqundshe pirgmnferenoe of B TartiMgd 210 &ie
product flows into the transfer container 221, the sanpling sleeve 222 can
opt i onal #spigted in Fd6u 37t o Thirdopomdef the Sirseannsiérl taivier 22119 Hehd Lealldt ring
product as depicted in FIG 20 39. The sleeve 222 is then heat seale

cl osed WabHc@idne Each BBl [ I Fl . 40 and t off as
depicted in FIG 41, ﬁ?gssepaygﬁéégﬁgaﬁpgﬁg% #pspegv?/\%%g’ﬁ?‘pé’?ﬁ?‘g%rﬁ%‘w@n.
After the first transfer container, 221 |s filled, the top of the first }
tr agsf erl%ée&k\lpéfﬂ%?naém%ﬁpﬁﬁb@%@@%‘eeé’?kz# ifomr%emr@tonm dsaetl casridgpionnect i n
FIGS. 42 and 43, and cut off as depicted 24 3 1 OCT 2003 WO 00/ 47473

PCT/ US007ley3 230 icomptiegs asigevie 231 heactonmicdlatf a tdaeel headuuiieplate IPSVLOR hAdEdenOf

t he heat seal then becones the bottom of a second transfer contal ner as
depi ct edretridvEd Guridd thevdibéHard I gagy ;;rﬂ-jg%% ut, of the cartridge
210 and pl aced inltqléol anot hergefogg?@ginht 250 ecggﬁnéé:?g%%t?e éo%fs{%ﬁ’%giii s

t hen repeat edfcfo_,tfj |1 .ang%fheat seal t]he second and successive transfer
cont ai ners un % 85 yisWeRE 2 cantinbos-Hlesve canridgaassemblyf20rexnployed ifihr wasgdlout
the filling process, the particul ates are contai ned, even when changing .

t r ansf erdisdntging etcele. Anspesse! diwchirgiigemadd) themeiheg efiﬂgﬁ.g%ﬂe bR DSai
ag-o

di scharge flange adapter 240 and renoved by using a ut” proce G eers:

; . » h L tiple o-ri ' mbly. Th
o™ Uhe metEkeoB TR PEERAMAR sibF B4 ek i Teunga0 cepebed dabe

10 and tdge cartridge connect sleeve 230 extends. Then, the cartridge
connect djcbarge flange adaptgs 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 restraigt. 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 sleeve 224 is heat sealed closed as depicted in FIGS. 42 and 43, and cut off as depicted
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sealed or wire tied and cut. The bottom of the heat seal 233 cl oses thie] IDBLZDM
of the cartridge connect sleeve 230, and the top of ‘the heat seal

establ i shes the bottomof the cartridge connect sleeve filmstub 234 |eft

on t he botweamoa7413he vessel discharge flange adapter 240, ”Hﬁ'/ﬁﬁﬁ} i:gg t he
process equi prent fromthe environnent. The replacenent cartridge f has a

cart ri dgenFiGeéhiie the middipwf tRSikat kal. Tie fop @art 3F R HAGLIAhEN BeddhiS FRY BSitom
fl ange adapter 240. This encapsulates the first cartridge connect sleeve

film stulyfd3deond th@dfen SoktSinBVal dehi i 234 fromthe i schar ge
flange adapter 240 through & cartr: g‘gngé'n‘f?e?th%s?‘|‘%§V8 rﬁﬁ&tBE’F pé‘ﬂ@‘i%t@%b?
The carty] nect, sl.eeve bag-out sl eeve 232 is heat sealed or wire
tied, Cutc,ahgﬁ% ?@jﬂ%{?‘@?}?‘“‘f‘ﬂ?t& angy 8%@&&?@% p&g saae seguendel ofisteps tsetberi repeated
canpaign. 20 In an optional enbodi nent, depicted in FIGS. 45A and 46, a
sl eeve cdnfillgndderionalshn sisend amfriuoyesive trandfecdontdifers antil e PHsces &R¥Snent is
conprises a series of transfer containers joined top to bottomin  an

al t &r nat iefipti@Q@f prddeidt.ati on. FIG 45B is a detail view of a nethod of tying
off a transfer container. 25 31 OCT 2003 WO 00/ 47473 PCT/ US00/ 03311 The

sequence of i I eps_associ,ated with a vessel discharging node of
operation i s%‘?ﬁ%}?"t‘# }{Ffﬁzlﬁi RS HieRartigulatsy arq ponspingd, qveanwhen deasginged
in FIG 47A,_the  cartridge connect sleeve 230 of a cartridge assenbly 200
i s at t acHEBSEFARIngTF s Arraenjeantidgal 0 isdispormected GrofithEdisdBYe Hings 2Mgseei40
The vessel's vacuum plate 122 is then renoved by neans 5 of the vacuum

pl ate sl eaden#did byngirighebagasnt Proceiat GndbRRN & %%@e&lﬁlgzwmgﬁ?%]%ﬁﬂgg% &of

a vacuum pl ate sl eeve support sling 233. In Step 3 pi cte

th trl ] t s 230.co esses. a th cartridge 210 i \d
bt acheq EEAE SUREGL ThER e K BRI 5052 fromibe dlseharke Mhngadapten 240,

depi.cted in FIG 48A, the first transfer container 221 is pulled down out
of 1Phe card thegrpstringg canmeop siseeni23@extends. slhepetiedrtridgd tonmtt 266 B0Gs HdRB
is a view of the cartridge assenbly before the next

sealed or wire tied and cut. The bottom 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 vesse! 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 alternating 90° orientation. FIG. 45B is a detail view of a method of tying off a

transfer container.
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transfer container has been pulled down fromthe cartridge. FIG 48G{ gtqamna
detail view of an individual transfer container. Step 5, depicted in FIG
49A, conprises establishing flow fromthe vessel to fill the first . ‘
transfer ovoveirses 221. Step 6, depicted in FIG 49B, corrpr'k)?s{«f.ﬁJ Q‘EHJI ng -
down a portion of a 15 second transfer container 221 from the o f‘dge

210, followedThy seguerge arfdmaripulagve Gleph @docsR@l WiGh ot LSS heeye 224
between the top of the first transfer pcont ai ner andatdkglgseggﬁcg‘m £ n}% °t2
second tgRsidH isCRAL& NMRStratktd 7 44@pi in Fl 0A, the portion of
the char gli%ri:g sl eeve 224 that tgg@gééﬂ% ieh%g?ﬁf {QB&; g"rplﬁé in £dGt 4dA; thecut
and the fj transfer co iper and its restraint are renoved. 20 In Step
8 depi ctéed(]i'{rf&rgelﬁo@e%ﬁkfwﬁ ﬂ%‘j’if’?ﬁﬁaﬂf’ ghavsembbioRhismastackel tootheadisadmtgel figre210
is filled, and the charging sleeve 224 portion is tied and taped or heat
seal ed. 3dapsr @80 ¢Flde¥i7B) efia vesseF| The Gebseks vaburid @l 9 Qfm&ﬁ‘ﬁ‘enffmﬁg;ypﬁ%ms

sl eeve 224 that has been tied and taped or heat sealed is cut an

fingal tremnsteacoMMbiitdSiteRA § j i re aint are_ renoved. 26

31 OCT 2003 WD 00/ ?7473 S sl 3&‘43%6?‘?1‘%%%%%‘3 g%fsc%‘@aoﬁﬁd LY@easa_OQfst

t he spe trid 210 is detached fromthe discharge flange adapter 240
Va3 it B r e Bl Sipg 585

of the vess nnect sl eeve 230 extends. The vacuum
plate 122 is reinserted, and the spent cartridge 210 is renoved by using a

bag- out pr ocedauStep 3Ttepisted ineFTChASA, it cartritei offisct isleeVaib ) Eb@pkfs@&sin%rth
containers fabricated in a sleeve-like 5 continuous manner by joining Fhe

t f ; I 0.t h tt f .t t; i trid
win e SERAERERN0 B aRMAIIEL bl Rt S cn el ook b Bt depied

mount ed on_the outside of the cartridge and product to flow through the*
i nsi de t®FIG) 484 demfitst tmesfescontrineriBéis;pulled Jown obeat the eatedeh U5 he phELyeEn
transfer containers that is cut in the mddle such that the heat seal ed

tom of &@n b fuSbedd: t ghreer. t seal.ed bott of a second
transfer cont g? ng;ar}?gstﬁqlnéc%‘sg'r qng 'f4r8?%gga§E¢@e §3‘§T‘$¥Fga§§5'@£g;f pefare thsext)

an int egr al . sanpling paort in each transfer
ransfer container has been pulled 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. 498, comprises pulling down a portion of a
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 portton 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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container. In an optional enbodinent, a tape or a draw cord closure s 0CT 2003
enpl oyed i nstead of heat sealing. In another opticdnal enbodi nent, adjacent
transfer containers are oriented in an alternating 90 configuration.

Ref ef ri ngwioooofal7438. 52A-D and 53A-D, a heat seal nachine 30@cqiydoasaf esent

I nvention 15 is shown. FIGS. 52A, B, C, and D conprise left side, front

side, right sinftep dndepicpd iti EME 508, thess ' ' ht B; eat
g ep dicted peﬁ%@hm%ﬁ%lg@%hﬂﬁaﬁﬂgw‘é@E Blsl:gé'g@

seal flexarm 340 in a stowed position. FIGS. conpri se t si

vi ews of h chi ne, 300. which. illustrate the vertical and

hor i zont & gergg&ﬁé%%% ° Cngﬁsebﬁggtpﬁfggwgp FORITEL $iesye 2§§§?“¢F¢%XH?WESW ipate
depl oyed position. As depicted in FIG 52A, the heat seal nachine 300
conpr i sek22is veinsestied, andrtho seent sartridge 21205 eamiveo by @Bk OSBHERE Pebdeabre310; the
user control box 320; the tower 330; the flexarm 340; and the heat seal

head 3 50. | fq eabod] . ' trol .enclosure, 310 houses
both the po\/venlr-ltijhas’nﬂgE ﬁvgnperg‘%%%ém}‘?g’@% Q%I%? rtcﬂglafx}?& J@%E'F?tﬁﬁi"’l?'{e%"eﬁ@]ﬁ? orm
t he_basic f.unctions of heat sealing utilizing 27 3 1 OCT 2003 WO 00/ 47473
PCT? USOCOS4RYOUS (RGIes by jiniighs top ofj angeranster eonsainer thabe bettommf ther mpxt aifida

pressurization systens to renove the presence of, and prevent the ingress

of , fl| amaetbidge gathesciemihrooods vadtionl thatciliots thafaRRQVBAireSs tombasted Bn e
system The first purge and pressurization systemis for the main control

encl osurfusidel & thé@ftridge 8nd gﬁrfl)ﬁgctliaglo@éﬁxéﬁgﬁmggr}s%a@iilﬂ?acgg}/aigg%egg?%tﬂi&% glllj)o s C

and D and C ass 11, Drvi si , ou
system wi,| | rge, any hazardous materials which may have i nvaded the
encl osu ra&ea%ﬁ%gle& ﬁlé’ﬁ“% PEEsn Fi"é& rﬁ@“’éﬁ@ﬁdﬁ?} 1ECut i1 the middls sachathat the hea sgaled
ingress of those materials. The second purge and pressurization system iss
for the tBraf adist rangfarentadsn anddhé hearsdaled biforal cfoa secoyiarahifer arthidky if O
Class 1, Division 1, Goups Cand D and -Cass 11, Division 1, G oup :
10 formed from each heat sealing operation; and iv) an integral sampling port in each fransfer
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. 52A, 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 enciosure 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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G materials. The second purge and pressurization systemis designed $d 0CT 2003
automatically purge and pressurize a small enclosure_.created by the heat
seal i ng head structure. This system prevents power from being applied or
heat fromypgigpgrsgenerated until the purging and pressuri zi ng actions hayve

been conpleted. 15 Pneumatic and el ectrical mating between FREUNEYPINEaling

head 350 aaexistiviehestiriyl ¢lomeRa Tehlso GOHRE K6 eghhons. The heat
seal i ng head 350 conpri ses several hi ngeg a%éagﬁ%E%%%QMYﬁwgf%@novethe

manual |y r | ogure is sensed and automatically |atched
byt he ” PkeAcaS LR Ay il AberEs S i 3blR 85 and sombueihleiuss e over 1
openi ng and. exposure of the heating elenent to the surroundi ng hazardous
at nrosphefiP iegdo thicsysteat seal | ng head 350 contains two tenperature sensors,
one on each side of the material being sealed. Operator controls are

nount ed on t h&hb6adt pasrl dndpride@szagon sjsteniid fgi‘vbﬁer}ﬁainocﬁg{r gearclotécg)%ﬁOﬁ égstggis?l 0 |

cl anpi ng nmechani sns on the head 350 and thus begin't

CT 3003 O&fn 5 11 process. The_ invention also conprises
contg rol Ii Sh?{',sds? ézﬁnﬁ%@ogt@%géfb& ﬁs PPt ﬁeangegl-anidrplﬁt‘rs(ﬁae@&wl@m 1t Girowp 6 of
system faul ts. or .probl ens. The invention provides for the utilization of
the pur g@aféﬁalspﬁtéggwwman@ Ay siaps wellpwige hnahazatdoge addlteialnaiiols Hiag ko HRSHRY

t he conponents of the heat sealing head 350. Applying high 5 current and

vol t age the enciasatestandethbe giréssoried EEEMicidstra) ok hdrli8d D
classified (hazardous) |ocations bot h'cbescguse o?H%éyeﬁﬁ%éri ‘ﬁg%ﬁs?/é’é tf‘%sﬁar k

potenti ahliefd the high tenperatures that are required to performthe
sealing. The wring can be accommobdat ed, however, because the entire head
assenbly is p ed and pressurized prior to each heat seal cycle, thereby
renovi ng any 8?%‘88“%8 AR RICHARIZAtGRRYStemdy Eottthe hedt sedling head §5 @ BSelf 4 ikn
addition, the heat sealing head 350 is sufficiently insulated fromthe -

sul oundilsegp tyae 18 parést farcClass I} Division QNGroupy (CXRPDAAITIELAE DI PG,
subjected to an increase in
G materials. The second purge and pressurization system is designed to automatically purge 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 is sensed and automatically latched by the
main control enclosure systérn to prevent accidental premature 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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tenperature and thereby potentially igniting that atnosphere. The sg t.em 0—3
conprise a unique tenperature nonitoring systemnot-only to ensure Er@g]ezp
sealing, but also to verify that the internal tenperatures of the sealing

head encl gdlpgaamve cool ed to bel ow the autoignition 15 te re_of any
solvents that nmay be in the area. Once this cooling procesgpﬁggg'#gﬁﬁ“

conpl et eprocésse Thealvehtat alSOcditftsed é&nﬁrﬁg ggl‘s ét? ﬁ{d?éai’e o %pa?\gs Ctgfghé %’% ve the

seal ed transfer container material. enper at u IR ses

a syste%gtg%mﬁgf%ﬁsg%ﬁﬁ‘ggﬁggg&ﬁr el ement tenperature and nonitors the

mat eri al tenpera %’PS'terrperature sensor termnates 20 the
heat cycle at_a particular tenperature. The techni que of the present

i nvention di f Tt Emventinn pravided foy the witizeter efithe puade and Phesehifgitioh Ry WhinGlitifa
dwel | timer is used to set a particular time, or input heater tenperature

si de nonpurgedblgencidsund fstnel b§ the dbmPEAntEYLIHR Hihy cpnvent i.onal
process relies on a pre-det ren’(r?m' ned gwel | tinme setétel n ,h%ar é)at ePplymg h1Eh

t enper at t O.C.T..2003 WD Q0/ 47473 PCT/ US00/ 03311 is to be
f ound by&g%ﬁ“e%pge%@%ﬁ?&é.aﬁ%%wﬁ ER?“BS BRERT 15 Rfpesuatly rrermattadn im chassiBied and

used throughout the process. The present process is capable of detecting
the tengBpzardeus) dpcatioas hoth basasisel@f ghe tising mavalvedatsparp psicheal) had eatRsh By
knowi ng both the tenperature of the heater side and the 5 tenperature of

the bot trempeiadecothat e Refufred ab peifofn! @8Ikl ThalwitilE hfRIRbHEBdated
gradi ent through the material cross-section is linear, it can be assured

that th i | f.ag ' Led is,within a known tenperature
range. . q‘?@“g’? e}géec ﬁ?%@% tegfrinl%vmlpﬁ%fj '}g?ev\nlgt{jg 15, Pyrgd ?Wi:prr?ﬁ%“é‘rzfa% Priof tp gach dgat serk
| evel no rratthgr how | ong or how short the tine is. A setpoint for each of
the t op YSRdhEEDY SRNPERE SRy dargeraus poptaminanss eed prementingHfertherdingvessyi | | not
exceed the scorching limt of the 10 material on top, and that the end of

t h) process \nlddditions itignhdae deathignhdades 59eis ROFRiedts nSASRE k@R %%@ﬁh&ﬂ“

The top and bottomtenperature sensors also aid in signaling en e

mat eri alaih§sphere so as to prevent any exposed surface from being subjected 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
substantiaily 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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cool enough to open the jaws of the heat sealing head 350. A conven@Gijofgl 2003
timed or heater tenperature nonitored systeminherently cannot account for
variations in material thickness, nachine tenperature, or aging heaters.
15 Advant sgeensiys however, by havi ng conpl ete feedback Conﬁé@hﬁ?ﬂ?% such

guesswork associated wth the setup is elimnated through H

t isrtoeret fomnd b i i ' h
present is cmnd Hynexpesiacamtios NI Womcaﬁ&ggﬂg%uﬁg i m@aﬁhggqﬁfw E%éit om

mai n control enclosure 310 houses a single pur pr essuri

to rethﬁr&dgﬁthﬁé‘ﬁ%&sé?ﬂ and prevent the ingress of, flanmmble gases and
conbusti bl e “dust s, en power is applied to the system 20 In the second
enbodi nent of_.t he heat seal .nmachine, the purge and pressurization system
is for the hebf® BE3FNY @Egess i Corahicofrteating thatempeentealf theBbOSHM! Fd3dOneand
is atype "X' system for Cass |, Division 1, Goups C and D and C ass 11,

Di vi si ormaterigr opposite th¢ dedtarl SBy |knowen@ Bo@Othe t%ﬁx%glgg 8\“%@ %z?%é gléF angithe

PCT/ US00/ 03311 automatic systemw || purge any hazardous na

mays hav geinB¥a / and then pressurize the enclosures so as .
to pr event Bf ugtﬁﬁggnﬁﬁg)reg@gs%éee?g&ee%%ﬁia&ﬁ&” g that the) tesppssatune gradignt t he

heat se?gwrmﬁ ine therefore also provides for the wutilization of the purge
and pr e<3OHED K19 DALSEA: FRO8S-SHCHAN 38 gmﬂgeam:ebeemumduha the niesi ¥ntbHice Being
corrponentsi c;)f t he heat sealing head 350. As described above in conjunction
with theedled istwithib adinown tengferdtine riGR! THR PresBRGHLRA, wAPALY L 90 Gursent
and voltage to a resistive heating el erre%lflt i s not ﬁsug%ypg]é&mgﬁ?éﬁ{epﬁp
cl assi f k@sbath @z (edRVE) maREALd t C e.of .the wirin i nvol ved
(spark potential) and t ae&ﬂ?dgﬁﬂtﬁlgqn%ehpg%ﬂoggﬁ? HEE 15 & SPmQint fereach ofethe tomm
t he seal |€g 'I;Hg Wi ring can be accommodated in the second enbodi nent of .
the heaf™$ &3O RRIr e EROpETnsurep thas the hsater will mottekeaed hisdootkhivgalimitof the
encapsul ated by an enclosure that is purged and pressurized so as to -
priévent meateyial agytaps endthatithe ged of the pmm_mzimadatsﬁgga%%heﬁ e sEUIER Y ched on
conprises: i) a heat seal systemthat is capable of operating Sa e?y in

the bottom. The top and bottom temperature sensors also aid in signaling when 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;
k]

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 31 0, and is a type “X” system

for Class I, Division 1, Groups C and D and Class If, Division 1, Group G materials. It is an
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a hazardous environnent, and ii) a heat seal duration (confirmation §f1 OCT 2003
sealing) that is controlled by the use of tenperature sensors on the
material. 15 Referring to FIG 54, a roddi ng apparatus 400 of the present

i nventi onwigsgep@e@n. The rodding apparatus 400 conprises apelOsy ate
410 installed in the top charging port 411 of a piece of Er ocesylfrhjgh

equi pnendutedhEdsystim Wi gﬁtglé RAG Baldrdbls Hakfial WARkH Mad ﬁmeciﬁnggdeﬁﬁhge Abalr

vacuum dryer. A post 412 having a neans for attachi’ng a Tirst section of a

r oddi ng le 4 hreaded porti.on 413, penetrates the closure
pl ate 41%]%5%%“ él%ﬁsr‘\lé%ggbﬁ %2}033}65 ﬁgaﬁg’ %‘5&?’5 rf’@rea;é ghosg materialer bl ade

assenbly 420. The bl ade assenbly 420 is attached to the wunderside of the
cl osure pl at eThel gecondt ¢mbadiment of ghied beat rehlamacitfie ttherefoqelialyte pfovidesdRpiths ed
in FIG 55. The bl ade assenbly 420 conprises a bl ade 421 and a connecting

por tion \idafieh of the3gurkEadd %Pé%@urY%QtiQQ’sﬁ&éﬁ%ﬁlq@ gélgf’%éﬂors%%”%@gig@%yw%o 0

post 412. A bellows asSenbly 450 totally encaps
so .that there is barrier..between the inside and outside of the equi pnent
e Heps COBPATRRIaE e Reat SRR DERICRIT. ofs GFcbe AB Vg TpRSBiEgon Wieh i v

addi tional sections can be attached, is releasably attached to the post

412. A resinslifent cfaheihemgeat 3fachive, heplyinghighsaerht dnddltaas to hh&istﬁfe%a@ﬁ%

assenbly 420 in a stowed position, such as a tri-clover clanp, is operated

dep! oyort THCR 1t A5 Rlallf Gerle P iR b S D O RO et bt

430. is .released, the blade assenbly 420, post 412, and rodding pole 440
can begilﬁvqlﬁei@%bﬁatemlbm@e HitpRRsRRtuEsS thakasr eaquitred ko perfarmshe sealing. The
attachnent of subsequent rodding pole sections to the top of a previously

at t achedvisingtdanrhe amnomiddated imxipasmbnd embodihenbef theVWeans&e WKt QoRever,
depicted in FIGS. 56 and 57, facilitates fully extending the bl ade )

bl kHteit; ' ' 4680 1) ] nat the_ insid
T A i i s R L R T

inside the e uilg)rrent. thro a transparent glass view port 480 depicted
as to prevent any 1gress ol 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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in FIG 58. FIGS. 59A-C are views of a vessel port assenbly 481 whici 1 0CT 2003
facilitates the insertion 15 of a fiber optic |ight .soburce and a borescope

vi deo canera. An operator noves the rodding pole 440 up and down in -
combi nat i 8 /4™73an of f-vertical axis notion to scrape the PowUSE/@EEnf ace

of the equi g_lrre t, thereby pushing thedgarticul ate material down through
the di scﬁ%“g @p‘gFWﬂﬁﬂé- Apbalioyystapsemily (SOt totallycpmicaproaistes the nmhassernbly 400 s
operator using an external video nonitor 490 that is connected to the

vi deo cathet thea7io adericrtbethdon th isidatand Mefid dfane b ehON @plctedOh e 570
equi pnment have been di spensed, the rodding pole 440 is retracted from the
i t, th i3 I ect ] . d the bl b
320 |5 seour o 15t TRLOA A BABRE doB 24GHE TPl Soduiphs pr b5 elahe is”
00! 47473_PCT/,US00/ 03311, The rﬁgdi ng praocess can be repeated for subsequent
lots of ¥ és@géh%‘“ﬁg? 0] tB¢ POR b uf MeanTERrRCUSMEI438 the belloves astemtdy 456 ambihy.

The cl osure plate 410 is renoved and cl eaned between dissimlar |ots of

par 8i cul biedsassernigy B0 iroastowsd padition, 46¢h dss triah e SRm s dperat i sth mhﬂﬁio '
operation. 5 Thus, the invention conprises: i) a blade assenbly attac &4 to

the clo n ' Il o assenply: i11). e
of an emﬁﬁﬁgflﬁ?ﬁlﬁé’g F?g%glj@%!la %%y Camer %b@éﬁjéﬁfl 9@8{(]?&(,:\@ a 5?|"ngf%3é8‘l"|f%wgaor
t it th tivit [ i de th ' t i thout b h of

cont ai niEHIE A0S the)means I6r Sesring #d0)5s, released fhe blsramaserbiyl €20, most 413 ang

system and roddi ggﬁ systemto facilitate rodding in a contained manner. 10

The trarfefdingcaie 4ifietan beigin e dpsaesdritita theesyuimentwisi ddpisted 6n daGEIsgPESHE O
neet the stringent standards required for use in Europe, are fabricated

from a farauirién offBibeEd @it fddding chidBS tothe rﬂ‘iéf: égﬂ%ﬁ?ﬁ aEtgaieg szF(i;AorR 4y ch

I's electrostatic dissipative. The material co In"gre

pr gpor 00 ek i B e Bl BeRARE alsBRILTY 458 a8 depiotedin F18RO56 200 3" vilitares fully
extending the blade assembly 420 into the equipment.

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 poie

440 up and down in combination with an off-vertical axis motion to scrape the inside surface of

the equipment, thereby pushing the particulate material down through the discharge port. The

activity inside the equipment‘is monitored by an operator using an external video monitor 490

that is connected to the video camera 470 depicted in FIG. 58. When the entire contents of the

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 4190,




| east proportion a filler with a resin. 15 The fil m possesses a thi cikne§6T 2003
ranging from4 to 6 ml;-a surface resistivity (as -determ ned by ASTM
D-257-79) of less than 1 x 10" ohns per square; and a charge decay (as

det erm nedyB oﬁ‘ﬁﬁ&i sh Standard BS7506) of |ess than 3.5 seconds. The film

satisfies a discharge incendivity test which deternines whePREUSHHE3311
material in 3R raddia fp?&'eksccdn%%g?a@é tai ner can produce an

el ectrical discharge %rom its surface ‘Pgog s%eéﬁ&ggﬁﬁs(?? ) aﬁf)‘ﬁff"l‘t@ﬁubf

f | ammabl kAl Thi 5_assessne i s, made by continuously delivering
charge i %ﬂé@gﬁ og%t% {/0 SB%?gaﬁtt’?&ssffﬁ%@hgh?lblo?‘He P ¢ 10 is reineved andoslearteld\Heamesnand
air wth discharges fromthe bag surface. The test uses a gas shroud probe
i n whi chdispignidaslotsi oft pargculaigni (Therbadloesgasserbigessd [sorpRcd Gutia Gnd 81eallingThE
charge on the bag is created by dispensing 33 31 OCT 2003 WD 00/ 47473

PCTI USOObgetatiod. foam pellets into the bag or by the use-of a corona

charging probe that is hung on the inside of the bag and energi zed by up
to 50,000 vol The . -is repeated 8Q.,or nore tines. If the flammble
gases are ignited tgl? lkﬁﬂéfgt{anr%oﬁﬁ?ﬁeﬁ'g‘ tﬁg’l?%s?ﬁsﬁﬁlplﬁ ABagkgd ctoi the ¢lasure . platee
tests are conducted in both anbient and low, i.e., less than 15%rel ative
huni di t i @apsated by the figkbigfeatiows astembly; di) asmofianl extegnally gositibrk@Wedeo camera
humidities. Thus, in a first enmbodinent, the filmconprises an olefinic’

base r eslight samick SdndtvideosiBhitdre Snoni@P thel 087 'ﬂi'stefth+ gﬁgﬁme%tfv?ﬁﬁgﬁﬁﬁféagﬁio?

conprises materials such as pol yethyl ene, pol ypropy

t her eof . 1 ' ddi £ ves .and inorganic fil]Jers are then incorporated
into thec@%gﬁ%@ :a(r“;d ﬁ g?uslterﬁffag\}g gfﬂl 8@)@8‘@ Ppte; Yideg faosioring syatene and meddingi n
is present in a range of from 95.0 10 to 99.5% the antistatic additives
are presséfﬁ‘tem‘r?fém?flﬁ’g@@défﬂgﬂﬂ@rﬁpmamedmi% and the inorganic filler is
present in a range of from0.1 to 1.0% In a nore preferred enbodi nent, the

e e ommpstes e e i S8 S A
stringent standards required for use in Europe, are fabricated from a flexible material that
comprises an olefinic base resin film which is electrostatic dissipative. The material comprises
in greatest proportion the olefinic base resin, in a lesser proportion an antistatic agent, and in a
least proportion a filler with a resin.

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

The film satisfies a 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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am ne- based or am de-based antistatic additives, or conbinations there}o1f ,UCT 2003
and a silica-based 15 inorganic filler. The antistatie additives inpart
excellent static dissipative properties to the formulation and offer

i nproved sWelobi4bizse. The silica-based inorganic filler i rrparl;[qsrﬁ?{oﬁ/slyl ent.

slip ang anti bl ock properties in the finished film product. Thore
pr ef er r edoamipetiewintd thd bap drdsi the iuse Bf 8 86¥6ha tiard; . t o 99. 5%
the am de antistatic agent is present in a ranglémjg%%%%a@?g“&% ef)ée
am ne anthsShad bid &8Il enh i range of .fromO to 0.1% and 20
the silica- bgésed i noggzgnisbe’p#ﬁﬁ gé‘f)bgt}@ﬁs'aggﬁit%ﬁf 6?1%?@8@5%géé¥t‘ﬁ9fﬁit§n?ﬁ edhe
in a rangfe of fromO.1 .0% In a nost preferred enbodinent, the film

{o.
conpri se W@lﬁﬂa@ﬁia&e KHuEd At any thne Hurirg thel tBRing thedUnBREFal ikl eTHe RsHRsd
preferred ethylenic base resin is a netallocene-catal yzed 34 31 OCT 2003 WO .

00/ 47473 coiucygin bodairbient and fove ik 168 tRanCioRe tlsRe M@l i
-octene; an antistatic additive conprising either amldé%ggggugg%ées tend

anm rge- bagpsecattulst Aot BIeE 'ngﬂﬁkﬁigg]erei n a nost preferred antistatic

additive is a conbination o I's (2- hydroxyet hyl ) dodecaneam de and
PCE(2) C 13-C.15 al kyl am pe, (where_"PCE" represents pol yoxyethyl ene); and
a silica-based™htf %f"(‘f’&ﬁm ment, thefiln eqmprisesanwlefinic hase resstanfisteficsddives,
antiblock and slip additive is a flux cal ci ned di atonaceous earth grade.

In this awbinorgagicdiest Brebhse nasin comprisesmiAtiAE QRS 2 ©SivRtHyFerR' '
range of from99.0 to 99.4% the N, N-bis(2-hydr oxye?h;ﬂe) ﬁdeégﬁlgmg%ni

present bhmexti@sheredf : . 13-C 15 al.kylanne is
present in a ranger of %l;;gﬁ]htg: %igl ﬂé&aﬁ ?{L/%%Or%%ﬁ: ftﬁ%g %’%%')%%3?%3&% int the base

di at onmac th is present in.a range of _from0.1 to 0.4% 10 . Wile~
the resi %Q%ng Fgﬁeoé v Pg@cfegglﬁﬁn%gn%ngzp%ggq. nEPS 1§STNLS PISFYY die 8 trangsrag oy S50
95.0 to 99. 50% of the film it should be appreciated that this percentage
r epPesentos?d-hé; thsaatistatie additives are ps¢sanginasenge offréme. f iol 016%a86d fHRAKGZEMES
the sum of the individual percentages of resin contained in the base
resin, tfikerdnptesératin 6 radhdidfities 0.120d 0% inorganic fillers. The resin may |
be i ntroduced -
In a more preferred embodiment, the film comprises olefinic resins such as linear low
density polyethylene ("LLDPE"), ultra low density polyethylene (“ULDPE”), or mixtures thereof;
amine-based or amide-based antistatic additives, or combinations thereof; and a silica-based
15 inorganic filler. The antistatic additives impart excellent static dissipative properties to the
formulation and offer improved shelf life. The silica-based inorganic filler imparts excellent slip
and antiblock properties in the finished film product. In this more preferred embodiment, the
resin is present in a range of from 98 to 99.5%; the 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

34



1 gPT 2003

directly, or as part of a masterbatch with each of the other corrponentES
the film 15 The netal |l ocene-type pol yethyl ene provides a filmmateri al
havi ng excel l ent crack resistance and twice the strength and durability

af f orded hyo@bkar; t ypes of pol yethyl enes, such as, for exa ll%’ st andard
PETilso

| i near | ow density polyethylene. The antistatic agent resul Q/%’Pi/’ | ow
el ect r ostesin suchhar geopblsmicPat b@Plcht ABS 1 -J¥d b o) kPlivd L Re.
prevention of incendi gﬁi di schgrges as therﬁf ?gﬁg‘?%?t%g%%‘ﬁﬁﬁg?m,pgmpg Fither

with po el | ocations. The film20 material is thernoplastic,
whi ch a\lAﬁ‘g‘\EA‘}se %Q‘F‘Z’)‘a%gﬂi%%éf%a%&‘ﬁ“&& mgeam{so wheten) ¢ mgst prgfrrrediastistaticiadditive is

ei ther chem cal priners or adhesives. Additionally, the filmmterial is
virtual |l § Cemg’&%a,ﬂomf@ﬂ,N-arSf(arlwdrwemwd;cmmm&é bnd POEQVE E3VCH B ealigasth Bt S
of a container. Finally, the filmcan easily be fabricated in various

conf i gur GvhearaSPOE"nRptestite pobRATellete)S RAE A LificABNHCAk:H 1 .2003
W0 00747473 PCT/ USO0T 03511 TThue S the s; aag & Si ﬁvg%tefig%t“lﬁ’?%\lfi%‘gsg?na itive,

ecoRoni c i abk. r, 1-h nt.ai ned ransfer of particul ates.
The Soyst et e O SeIURTE B iR iRl St alddetgomaerons earnarada ¢ s

and resp%{ tors assgciated with conventional transfer methods are
unneces s4r YPisonPsiRiefeaed cmbogiment athe metedogenegresip ds pebam sn a Faws of feRnbRORGENT
standpoi nt, the invention provides for 5 inproved economcs resulting from

the enhafféth; lthacldWs(@fhypwxyémyl)aé&mne&hidgi@;ﬁkéi'l:ﬁkgnfa%n QYRR 0.5%;
cont ai nment even when it is necessary to noun subsequen% ransfer o

contain ' ' . ri ar ro m associ ated with
the. presonegmsp GLIET3 s aatE IIRE i FatlgBho g o £lo Y LTkt o sk ceied
sol ves the nmechani cs qf discharging the contents of a filled transfer .
cont ai ne3CRtAgERS\FAERAF Present in g FaNes Q& fromP-bde84mg step. 10 The i nproved
contai nnment contributes to the possibility of enploying heat sealing in an
enW@ ronnent  whihile therresinfhes bedradisclosedaisneastnting ac RS BiHAL& r rofdf95.0 to
conbusti bl e dusts. The rodding apparatus facilitates the contained ™’

nmechani oBl s%rgraks! Bl itagehia ’B%raﬁf)l%gia%rtﬁétctﬂﬂs%teﬁc%ntagc 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 low
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 clear, which

affords operators the ability to view the contents of a container. F inaily, the film can easily be

fabricated in various configurations to meet the needs of a specific application.
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while elimnating the risk to operators, and finally, the disposable
transfer container itself possesses the necessary conbi nation of
properties for use in the present system 15 Wile only certain preferred

enbodi menwsgo od/4dsfii S 1 nventi on have been shown and describe way of -«
illustration, many nodifications will occur to those skill e]gcﬁifswéﬁlrt.

pddt 1 onal |y, Tl U frcent IR BRoiAs RREMATEATE Rl & SR Phnel dSrained

application to the pharmaceuti cal stry, e SysS

applicable to any .ndustrjal application which- requires the contained

t r ansf er“%‘ﬁ%eﬁafi’%{%'ﬁ@{eés The EYStM Pravidestagreayirengaént énl whicht the fulbeody gesiedtred
that 20 it is intended herein to cover all such nodifications that fall
Wi t hi n tsuéts tanderesipicatots RBsLiAED liShal ' 34 OCT 2003 CLAI M5
1. A transfer applpalr atus conpri Q?tr}lgé?vggﬂé@agai gg{}(t:}boﬁr{grair%iuﬂﬁecfsﬁiﬁqrﬂ“ﬁ‘ggi ng .
a thi Ck‘ﬂ%§§"§0f 4 6.mls, said_filmconprising: a netall ocene catal yzed
ol ef i ni ¢ BEH RS ORERHNRS. Bromyy contaygmeny standpeing itbe invéntivmi srotidestfor an
am ge-based antistatic agent in a range of fromO0.1 to 0.5% by wei ght of
said filmprovedecenomidsdestitng oanthe shhariced ageméryi o fRrhicilies, Oﬁy‘;{freﬁ'd L to
0.1% by weight of said film and the balance of said filmbelng a tif1Ter
conpri sicagkidi tJx, rei I.d_am de-based anti stati ¢ agent
conprises N, %E%@@é%y@%%& n%Eocs':e éﬁ&‘é’é‘ﬁf%’%ﬁﬁ%ﬁ%fﬁrﬁ%@%@é@
anti st athi,1 % F}gen‘tf congrtihses P%Z?} C13-Cl15 alkylamne and said filmhas a
sur f ace "T'e8HEE PYFTEYME} IOf Baer rherpblem assaciafedvwith the presensecofpadicutate baboth tiecay
of less than 3.5 seconds. 2. A transfer apparatus according to claim1,

wher ei n tibgangd thpuesselmost, anid sived thw médhanics of discharging the contents of a filled transfer

-

container into a 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 oceur 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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base resin, am de-based antistatic agent, am ne-based antistatic agept) @Iy
filler are selected such that said fil mpasses a discharge incendivity
test. 3. An apparatus for transporting pharnaceuticals w thout exposing
workers to the health hazards of the pharnmaceutical s, said apparatus

conpri sigg ag, said bag conprising a film said filmconprising: a

net al | oc é tal yzed ol efinic base resin in an anount of 99.4-99. 5% by

wei ght of said film an am de-based antistatic agent in a range of fromO0.1
to 0.5% by weight of said film and an am de-based antistatjc agent in a
range of Lf r onfiotransieroappatas, comprising a @Pg’séar‘g bag| sRMPRRING R T BAYIRE 8f sai d

film bei I dflg Fehy il gﬂ‘h% eous earth; wherein said
am de- ba{s?]gcéég%tdl sﬁgtﬁﬁgﬁggsgﬁtmg‘onprl ses N, N-bis(2- hydroxyethyl)

docecaneadni de netallosenedcataty red-dlefiric baset iesinan ian aagant ot ¥hdH9PSE6 bgFvedght0 C T
2003 PCE{&FZQ .dCﬁIS-_C15 al kylam ne and said filmhas a surface resistivity of
| ess thatf s ¥™:01 1 ohns per square and a charge decay of |ess than 3.5

seconds; and g, RiAIREEY bhfMtic PeRPRSE shnpk 0T e 0026 0.9% B vl bR AIE

according to claim3, wherein said olefinic base resinis a
met al | ocBhme-andt al yzed resin; and the filler is diatonmaceous earth. 5. The

apparatus of gl %megb s%%@?sita%ctahg%n % llaﬁgg' Sfa}‘roﬁle@b?go mlt‘/p@ Iaﬁight of said

phar maceuti ca i 'ns1ae.
film; and

the balance of said film being a filler comprising diatomaceous earth;

wherein said amide-based antistatic agent comprises N, N-bis(2-hydroxyethyl)
docecancadmide and said amine-based antistatic agent comprises POE(2) C13-C15
alkylamine and said film has a surface resistivity of less than 1x10"" ohms per square and

a charge decay of less than 3.5 seconds.

2. A transfer apparatus according to claim 1, wherein the proportions of said olefinic
base resin, amide-based antistatic agent, amine-based antistatic agent and filler are

selected such that said film passes a discharge incendivity test.

3. An apparatus for transporting pharmaceuticals without exposing workers to the
health hazards of the pharmaceuticals, said apparatus comprising
a bag, said bag comprising a film, said film comprising:
a metallocene catalyzed olefinic base resin in an amount of 99.4-99.5% by
weight of said film;
an amide-based antistatic agent in a range of from 0.1 to 0.5% by weight of
said film; and
an amide-based antistatic agent in a range of from 0.01 to 0.1% by weight
of said film; and
the balance of said film being a filler comprising diatomaceous earth;
wherein said amide-based antistatic agent comprises N, N-bis(2-

hydroxyethyl) docecaneadmide and said amine-based antistatic agent comprises
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POE(2) C13-C15 alkylamine and said film has a surface resistivity of less than
1x10'! ohms per square and a charge decay of less than 3.5 seconds; and

a pharmaceutical, disposed with the bag.

4. An apparatus according to claim 3, wherein said olefinic base resin is a

metallocene-catalyzed resin; and the filler is diatomaceous earth.

5. The apparatus of claim 3, wherein the bag is heat sealed with the pharmaceutical

inside.
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