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PARTI CULATES This application clainms the priority of—-U S. Provisional
Application No. 60/119,455 filed February 10, 1999, and incorporated herein

by referengg soRA$#SCROUND OF THE INVENTION 5 1. Field of thq,d.ﬁl}@%h?p Thi s
invention relates generally to a systemfor the contained transfer 0

particul ates. TheYSTEMTORTHE CONFTAINES TRIEGSFER UH yARtrfléUmﬁ?si and
apparatus for transferring hazardous particulates which facilitate the

transfer wi thout either exposure of the operating personnel and' the

envi ronment to.the rt.icul ate, or. outsi ont am nati.on.of th rticul ate
Creel 1m0 2. e epPaton Ciftiie Rriafa S PR tpoReRtic Wb SuF i daa led
materials, the particulates nust typically be transferred to and from

pr ocessi nbetwgary gfe h?99, knd imsorporaipd herem byanséerencer age containers. In the
pharmaceutical industry, for exanple, particulates are transferred froma

batch processing vessel into multiple transfer containers. Typically, this
i's acconplished not in an automated fashion but rather through a series of

mani pul ati ve steps perforne % rs. A transfer container such
as a bag is placed on the dgégﬁ(a(? @Wbﬁfﬁgr&‘@;\gf@Nequi prent, the port
is opened to fill the bag, the port is closed, the bag is renpved, and the

top Bf thk bagField stthelmantibn t he processing and nmaterial transfer of
hazar dous particul ates, however, such as highly 20 potent pharmaceuticals,

the particul at eisishiberddidshenles yMysRator BERAFMHIHRI %n§f?ﬁof‘ﬂ%ﬁfc?xfaité§? The

personnel to the health hazards associated with the pharmaceuticals.

concentrated form these purg dru?s and/or their internedi ates pose a
seri ous hiEPRIPTH EEldey Mg ppscifisali, ¢ methodcandsapnaratas fore tramsfeiringnhazasdebs «of
tfe drugs can result in chronic health problens and even death. Heretofore,

WO 00/ 47 Ag31iRfidied SRRh IR ithte the transfer without either exposure of the operating personnel and
the environment to the particulate, or outside contamination of the partical;ite itself.
10
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 procéssing vessel
into multiple transfer containers. Typically, this is accomplished not in an automated fashion but
rather through a series of manipulative steps performed by plant operators. A transfer container
such as a bag is placed on the discharge port of a piece of equipment, the port is opened to fill
the bag, the port is closed, the bag is removed, and the top of the bag is secured.
In the processing and matertal 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 liftle as parts

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



the material transfer was acconplished by personnel wearing personal
protective equipnent, i.e., full-body protective suits and respirators.
Such protective equi pment, however, is cunbersone, hot, and unconfortabl.e
to wear; r@goe/4as3 operator time to don and doff; and nust becyaséwrdsand *
incinerated after use. 5 Additionally, for two reasons, it is desirable that
t he tr ansfeanatefialdrankfepwas acomatisheddtyeersahree! weerimcpasmhal poedtidequis@aitai.aed
manner. First, it is often necessary to protect the particulates thenselves
from envigrpl i i e - i; rred
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of the process. The nmeans for securing the top of filled transfer containers*
such as mpcasdrated bfigsudeas conventional ly consisted of twisting the materi al
of the bag lengthwi se and tying it off wwth a wre or plastic closure.

Wi lse 2 means ARfrgHRY foPthd HEsRRAPiskiisimbIERAAH: BMER AT 1A SERLE Athiepl! d
be nore reliable, faster, and convenient, the processing environmen Has

heretofore 15 precl uyded the. use of a conventional heat seal machi ne, Because
of the p s%%&’]&%@ SR A COP‘iaa}?a&Eﬂ“é‘%a’g‘é% it KTt seesaE| te RIRSESthe @artiquiates
fromuncontai ned particul ates, the potential for explosion resulting from
arcs, spdaidossehandrdm ghvirempentait coneaneixgpose dSeond,ahe pahivalatarignedatdferedife of
heat sealing inpossible. In order to provide for the contained transfer of
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packed he di scharge por a vessel.
bottom of the tupe jis secured hy twisting and tying, and the first of a =
ser | o5 ofhaAEgumBtk Iprsairne At bt raler S5Bh G e PRt IALges e epect on
tw sted, a | ower and an upper tie are applied, and the filled bag is
det Hc hed tlip/econbmiasgpfttheptonesst ed nateri al between the ties. The materi al
above the 2 WO 00/47473 PCT/US00/ 03311
The means for securing 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 preciuded the use of a conventional heat seal machine. Because of the presence of both
flammiable 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



upper tie then forns the bottom of the next bag to be filled. Wile this

nmet hod provides for sonme containnent of material, a“significant potenti al
for exposure arises during the step of cutting the tw sted material between
the ti'es. Addodamavmal |y, an exposure problem arises when the muposdssinn t ube
is depleted. That is, when it is necessary to renove the top of a tube from
t he di schappge tib thearformstthebgitoas eftbe next bpaitat bedfilledt &Vigke thisendthdipranidet he sege t
necessitates that the operators don proetective gear. Furthernore, this
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particul ates such as those enpl oyed.in the pharmaceutical industry are often
used in CB’WF@aBiait%ﬁf RetrresBE fht édgﬁwnﬁl@han%p%g@ rspRlprmtagises Whemths soprly of |

In view of the 10 aforenentioned val ue associated with the particul ates,
however, tubeiis depletetly Tteatsis,rahdret isonate sefyatogembhe trertbp bf a ol &6instheiseharge
vessel . Conventionally, if the contents of a vessel were not discharging

properly, e : Lo t.d | d
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Ei t her nethod, however, not only interrupts th process but can pose a
danger t oPIHEEIYE{ESHY g?”}{qﬁlé‘of?pél%éfwlﬁodaﬁgs & AtHRSHAE agchanigs et discharging the
Finally, certain conventional technol ogies enploy stainless steel vessels
equi pped wbritents hethedilicd dh ynts eadessd] mar ubsdquent frecdssiagsfepr and st or age of
pharmaceutical products. Such containers, however, along with all of their

associ at ed har ' i i TR I
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expensive and not entirely reliable, as it is extrenely difficult to renove
al | 10r aceafoedmemtivhédedlatassdciabed wittethe partiaulates, hosevanit & Highlp desivdld to discharpt ess
steel vessels, at |east one conventional technology has enployed the
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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 empioy 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 i: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 stainiess steel vessels, at least one conventional technology has

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



contai ner may be disposable, it nust also satisfy the rigorous physical
requi rements inposed by the pharnaceutical industry. That is, the container
must possess the required physical characteristics for the particulate

transfer s@fyppeqarnanely, antistatic properties, flexibilitypcppdoodizgh 2
strength. Conventional containers, however, while exhibiting sone
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all of the properties required for use in a systemsuch as that of the
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particulates which facilitates the transfer w thout either exposure of the
oper at i ngchasesterisiiss for dheiparheulate ranstersenviceonamaly pantistagia Ipsensrties; flexibility, and
environnmental contam nation of the particulate itself. It is a further

obj ect of highatrpiigth.eGbnvenviendlicontairery howieder, a/hite thigiditapdoandn®iHaion (some
contained transfer that enploy a series of transfer containers. It is an

evencfurt ' ¢ [ NV L.OoN rovide.an apparat us that
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of a flexible transfer container, It is a still further object of the
present | $stame penh asdhasof thegaresgat yygakier us for the contai ned mechani cal
breakup of agglonerated particulates in a piece of processing equipnent.
Finally, it is a still further object of the present invention to provide a
transfer container material which possesses the conbination of antistatic

and nechani cal properties reqyiys i ai ned transfer system
20 Accordingly, the present Mﬁ%@?%ﬁm g@ggﬁ;ﬁg’ﬁ elates to a nultiple
o-ring canister assenbly which can be attached to either. the discharging*
port or chargi Hgs gopiewol epreseat Bivenfipoasayide ae geonpmieal anttreliabdniystean fdtas
a series of circunferential o-ring grooves which allows the attachnment of a

serilés of tramfening patticulasesswieich Camiltitates ehiestrarsferavidivan githg expoire botheyparmping,
4 WD 00/ 47473 PCT/US00/ 03311 once the particulate is charged to the

processi NGe G HePHRA the 2nlirbrihert’ RN BleCharfiORthR] BEenlRodtAPE&Hamination of the
particulate itself. It is a further object of the present invention to provide a method and apparatus
for contained transfer that employ a series of transfer containers. It is an even further object of
the present invention to provide an apparatus that is capable of perforrning a repeatable high
15 temperature material heat seal of a flexible transfer container. It is a stil! further object of the
present invention to provide an apparatus for the contained mechanical breakup of agglomerated
particulates in a piece of proc;ssing 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 circumnferential o-ring grooves which allows

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



and a second transfer container is placed in the next o-ring groove, thereby
containing the remaining contam nated section of the first transfer
container.. The first transfer container is renoved through a bag-out sleeve
whi ch i s agdda@gnal part of the second transfer container. plAguSuolsR¢ess i s
repeated in a stepw se fashion by noving to the next groove in the canister

until t heonRrBCpESadss ifingedis 1eqrpleiing yqihased first fafaeonathep Rodiseat |

the invention relates to a continuous sleeve cartridge assenbly which hol ds

| lates 10 a continuous sleeve cartridge asse 1 it ol
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area between the first transfer. 10 container and a second transfer
cont ai ‘ner remainagcosamiraed sessien of ke fire tansfen eonsdingh eTheefirst trensfer epntajuer it o
separate the first transfer container fromthe second. The heat seal forns

the top ofenidved thirswith a BaganskRevewhichiid@l inghl pAe oD BlelseeBnaftrahtfer SREANY. The
transfer container. The invention further relates to an apparatus that is
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heat sealing technology in environnments that are classified as hazardous.
The devi CETOGﬁSIeHEl@@ea‘iscﬁgﬁé@@é{@a{&eécauti ons to prevent the presence of
arcs, sparks, and high tenperature exposed surfaces so as to prevent an
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be found in such environnments. In addition, the apparatus utilizes
tenperat ure, feedback systemto ﬁgsur that ,a conpl ete . seal has been

pr oduced. WRIEhTpdds HEURINVGHS FETISE REFTAREFLIBERIRGS IIHAEHIoREddap & BettA imadong,

facilitates the discharge of particul ates which may have aggl onerated i n*a

pi ece of geoedic Magnrequiafteeatfirsswaif@sontpiiet iclllal, as andi hwbavige Biritdgedfcover
a di scharge valve. The rodding systemis installed in the top of the ‘
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closure pL&tt(()a sevggxi'a(t:ehthg %?st ?rgnsifgrt c%%tra?rler lfr%rrlllgther: s?e?:or?c? dTllljcl I?c%.?seal forms the top of the first
transfer container and the bottom of the second transfer container.
The invention further relates to an apparatus that is capable of performing a repeatable
high temperature material heat seal to secure the transfer containers. The invention facilitates
15 the use of heat sealing technology in environments that are classified as hazardous. The device
utilizes all necessary precautions to prevent the presence of arcs, sparks, and high temperature
exposed surfaces so as to prevent an explosion as a result of the flammable gases and
combustible dusts that may be found in such environments. In addition, the apparatus utilizes
a dual temperature feedback system to ensure that a complete seal has been produced.
20 The invention further relates to a rodding apparatus that facilitates the discharge of
particulates which may have agglomerated in a piece of processing equipment, such as

particulates which have bridged over a discharge valve. The rodding system is installed in the

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



assenbly. Movenent of the rod in the x, y, and z axes is acconplished by the
use of a long bellows assenbly. The closure plate conprises two glass view
ports for use with a video canera and light source to facilitate the

roddi ng pr@efdssar Finally, the invention further relates t@gaidogyifhe. .
t her nopl asti c, Ji sposabl e transfer container material which conprises a

base resipanfét. aThd AbAks Q:oﬁi%ﬁ&@& a dtur platd ShichTh& H?ﬁrﬁé%rﬁf longoﬁtodoa%&' blade
possesses the necessary conbination of antistatic and nmethani Cal properties
for use in_t nt ai ned transf.er, syste but can be faprjcated in various
formul ati %Sﬁgmgﬁd/ VEBRT %ﬁﬁ%ﬂ%‘ﬁs‘hﬁ KoV n i 7 PeS 1%&@&?%’135&%‘1 &y Hisi yseof a long
application. 10 The advant ages associated with the present system are

numer ous. bétlowestasseinbdyn Bre deaposplate cospeseiviogass viesy parisdot usewithr oviddesarhat, a
"shirt-sleeve" environnent in which the full-body protective suits and

respi r at o5 RSQ6rRE BAfAMifhte tHRe089RY PRidesnal et hods are unnecessary during
di schargi ng and charging operations.” Additionally, operator dexterity is

enhapced in th .sﬂlr - sl eeyeﬁ?}éi ropnent . ec&}g, from a _cont ai nnent .
st andlpoi nt, t h&MaHYeH¥; 1HKEG58 & EEeS 9 2 AsxiNe dharerbtie sdisrosablei transfarom
t he enhanced recovery of particulates. An even greater econom c benefit,

however, ¢smtiinet mhtbdall whiehtomprifeci ak¢ sdstE ah Aatipsncarat, Agd affilkt 9iTho alLae
conmpounds in an uncontai ned processing facility. By providing for continuous

cont ai ne LLad t . nt,transfer .
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the presence of particulate on both the tube and the vessel port. Al so, 20
the presete cop@ingdirarifersystemdouteambifabacaigd inivanpesy fgrmgations apdier eonfigusitions
filled bag into a vessel in a subsequent processing step. 6 WD 00/47473 *
PCTI USOQ ©@334dsk theakdids bOnagpdceific dppéicatiger oved cont ai nment contributes to the
possibility of enploying heat sealing in an environnent which heretofore has

co ntl 3i ned an u e g&%ﬁgéseaséo%}/a%d \%h 2 'Ep%t?rtlti s?étgm ageuéérﬁérbus. First, from an exposure

standpoint, the invention provides for a “shirt-sleeve™ environment in which the full-body
protective suits and respirators associated with the conventional methods are unnecessary during
discharging and charging operations. Additionally, operator dexterity is énhanced in the shirt-
sleeve environment. Second, from a containment standpoint, the invention provides for
15 improved economics resulting from the enhanced recovery of particulates. An even greater
economic benefit, however, is that the invention facilitates the processing of high potency
compounds in an 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.



The roddi ng apparatus facilitates the contained nechani cal breakup of
aggl onerated particulates 5 while elimnating the rirsk to operators.
Finally, the flexible transfer container itself possesses the necessary

combi nat i oRy@bo/Pueperties for use in the present system whigeErgsmwssing a

reliable, |ow cost, and disposable alternative to the conventi onal
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obj ects, features, and advantages of the present invention WI| becone nore
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drawings: FIG 1 is a viewof a rrultl ple o-ring canister assenbly attached
to the di slustar gi ng port of a piece of processing equipnment. 15 FIGS. 2A-D
are views of the disconnect flange of a canister assenbly. FIG 3 is a view

of a mult ipheQodtifg AishaBHt@OMEiGERIHS @fmanlr‘dd%eam&al%reékﬁﬁvopég%oMawdﬁia&i&mwg
cani ster assembly enployed in a vessel discharging node i's a view
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which a multiple o-ring canister with cannister connect sleeve and the
enpty tr ald sacessantcointienatign@f properties faraisain the presapbsystanpnwlilaprderding awsiskle,
di scharge flange for a vessel discharging node of operation. 7 WD 00/47473

PCT/ USQO/ Q3@ dst, Edcﬁhsaogaﬁle%hyﬂnsm@tfo the EOReRLiGRA %ﬁ@g @{ebﬂ&rﬁﬁﬁe&r ansf er
cont ai ner chargl ng sl'eeve by neans of an o-ring to first groove of the

multiple o-ring canister. FIG 8 is a view of the step of suspendi ng the

container restraint fromthe bottomof the vessel and connecting the

canni ster connect sleeve to the vessel discharge flange adapter. v
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 2 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 assemnbly employed in a vessel charging

20 mode.

FIG. 6 is a view of the first in a series of manipulative steps in which a multiple o-ring

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

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

5



5 FIG 9 is aview of the step of bagging out and tying off the film stub.

FIG 10 is a view of the step of connecting the nultiple o-ring canister to
t he vessel discharge flange adapter and introducing the flow of an inert.

gas to thewgenmsfimy container. FIG 11 is a view of the stepr@fussidbli shi ng
product flow fromthe vessel into the transfer, <container. 10 FIG 12 is a
vi ew of the opFl@rais astiepobi theistdp ofgedunmgphouanster sompiner claegisie slebvedy hearss a
view of the steps of heat sealing, cutting, and renoving the filled portion

of the sgpple, ﬁﬁgﬁfﬁﬁ@&ﬁ?dﬁemﬂi Woofind beigtep of discontinuing the

inert purge, an seafing, cutting, and renoving the filled transfer
container. 15 FIG 15 is a view of the step of repeating the sequence of the
st eps depi ct edFiG Fas@gievpof the step afsuspgniing dhefanipingr resteaint fapmdhe bottom of the
di sconnecting the nmultiple o-ring canister fromthe vessel discharge flange *

adapter. Gldel shd coindting B @hnishe c§ﬁ1%%§sl@éveﬁ%%% %c%@él'di‘&zhafg‘é ﬂdnggva%@&ghe

renovi ng the bag-out sleeve 20 and canister. 18A 1s™a vi
first in a serj of mani pul ative steps in which a tiple o-ring canister -
wi t h>bag - out Ef@e‘%@ aa‘f}ﬂwé"}liﬂi‘q ?t‘élblof'i’%é‘fge‘?utéﬂﬁfﬂ%é’rqf]{gﬁﬁﬂpts@br estraint are

posi tioned over 8 WO 00/47473 PCT/US00/ 03311 a vessel charging flange, and

depl oyi ng the FI@nst & a ¢Ri 8f ﬂﬁrstﬁi SF barir@ttit HleaBMBipleOs-rg@ERRI to AV ELAT
node of operation. FIG 18B is a detail view of a vessel charging flange
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ol eeve. 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,l 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 1s a view of the step of disconnecting the multiple o-ring canister from the vessel
discharge flange adapter.
FIG. 17 is a view of the steps of heat sealing, cutting, and removing the bag-out sleeve
20 and canister.

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

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



FIG 19A is a view of the step of securing the transfer container
di scharging sl eeve by nerans of an o-ring to the first groove of the
multiple o-ring canister. FIG 19B is a detail view of the transfer

cont ai ner %;ﬁ;@w ng sleeve, the o-ring, and the. nultipl ep@rgg%d@ﬂg%lér

cani ster. 20A is a view of the step of connecting the
connect sl i f . G i il
Uow of R aahchupll RS i e e R i Ens Pk B R
adapter. FEG . 21A is%ta vi?gw of the step of connecting the nmultiple o-ring
cani ster BBHE DREE OPE'Bhar gi ng f1 ange adapter as the cannister connect
sl eeve col | apses and conpresses. FIG 21Bis a detail view of the nmultiple
o-ring cani st eFIGohSIR ct ;edetaid vicheofveewsset! ohhing flapgefddapge adapter. FIG 22A
is a view of the step of actuating an expanding clanp on the top of the

canister. FlIGo22B,48 a ai |l vdew of .the expandin | anp_on the top of
the canister. fééFﬁg 13233d€iq§ﬁ LRk 81ml{1 le?f%?é)%@lﬁﬁgﬁf\%r?g%g' S-fold in the
di scharging sl eeve of the transfer container. 9 11 e WD 00/47473

PCT/ US00/ 03311 FEGE 812 4s 4 detail viemwofof traséersonjpinef disshaigirgsddeng. f1 ow from t he
filled transfer container to the vessel being charged, and controlling the
rate of flow fn : j r i cak.L Ok ion
to the cord ar ggﬁ‘dﬁ?ﬁéé %?gﬂlgﬁ %’? (rgl%b?Ifgg%/ugn@&ﬁ%&%%tf%ongé?@élﬂeﬁv&%%&%%@%%l of
removi ng the expanding clanmp. 5 FIG 26 is.a view of the steps of heat

seal i ng, GRAIPS AKAN ALt RSViTEErPRY @fihe ynultinle 9raRe candfietai ner |

FIG. 19B is a detail view of the transfer container discharging sleeve, the o-ring, and the
multiple o-ring canister.
10 FIG. 20A is a view of the step of connecting the cannister connect sleeve to the vessel
charging flange adapter.
FIG. 20B is a detail view of the cannister connect sleeve and the vessel charging flange
adapter.
FIG. 21A is a view of the step of connecting the multiple o-ring canister to the vessel
15 charging flange adapter as the cannister connect sleeve collapses and compresses.
FIG. 21B is a detail view of the multiple o-ring canister connected to the vessel charging
flange adapter. -
FIG. 22A is a view of the step of actuating an expanding clamp on the top of the canister.
FIG. 22B is a detail view of the expanding clamp on the top of the canister.
20 FIG. 23 is a view of the step of untying the S-fold in the discharging sleeve of the transfer

container.



FIG 27 is a view of the step of positioning a second filled 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 ,

transfer C%&I/ &h di scharging sleeve 10 by neans of an o- rljcqﬂuéoﬁlof,ﬁ? .
second groove of the nultiple o-ring canister so as to cover the TiTm stub.

FIG 29 is a vmvzafisaﬁvgfmgeiepr&@axm ing o8 RIS st cBhidthel i@ MRe' N

top of the canister a acing it 1n the bag-out eeve of the transter
contai ner discharging sleeve. FIG 30 is a view of the steps of heat

seal i ng, vasoel brang ehwigsde aad Forgralhee Meggeridlpw fromythe trangter gontpings thzqughsths
view of the step of repeating the sequence of the steps depicted in FIGS.
22- 25. fppGcafiéh bBtehsivh ethooidurosidds diichirgiie @dki ng, cutting, and
removi ng the second enpty transfer container. 20 FIG 33 is a view of the

step of discon td t.h tiple p-rin nister.is.fromthe vessel
charging fl angg?@oﬂgg‘g&wg\g%}{lh@ %%ﬂfngfrgyﬂtggtﬁ%%}gang}n@e%aén%xt ends. 10 WO
00/ 47473 PCT/ US00/ 03311 FIG 34 is a view of the steps of heat sealing, .
cuttbng, and r EbdVIGNg atviev oftir semsrofhearsesling, sy carmintdmoaingsheemptl @ansBer i S
a view of a continuous series of transfer containers joined top to bottom
for use c\,lgnttgin?r continuous sleeve cartridge assenbly. 5 FIG 36 is a view of
a continuous sl'eeve cartridge assenbly. FIG 37A is a view of a series of

transfer containers packed on a continuous sleeve cartridge. FIG 37Bis a
detai |l view of FEGcohid avisusokiteesier ebpesitienies psstand filiedciransfesgontainer and its

restraint over the heat sealed film stub left on the top of the canister. .
FIG. 28 is a view of the step of securing the second transfer container discharging sleeve
10 by means of an o-ring to the second groove of the multiple o-ring canister so as to cover the film
stub.
FIG. 29 is a view of the step of removing the heat sealed film stub from the top of the
canister and placing it in the bag-out sleeve of the transfer container discharging sleeve.
FIG. 30 is a view of the steps of heat sealing, cutting, and removing the bagged-out film
15 stub.
FIG. 31 is a view of the step of repeating the sequence of the steps depicted in FIGS. 22-
25. -
FIG. 32 is a view of the steps of heat sealing, cutting, and removing the second empty
transfer container.

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

vessel charging flange adapter as the cannister connect sleeve extends.

10



FIG 38 is a view of a continuous sleeve cartridge assenbly enployed in a
vessel 10 discharging node. FIG 39 is a view of a .sanpling sleeve of a
first transfer container placed into a product streamto allowit to fill

wi th produg h§3; 40 is a view of the heat seal closing of '
sanpl i ng sf‘;é)e@e of the first transfer container. 15 FIG 45&?}5%536/}\)/%32@ of

detaching by c i } ]?ﬂ@fq.l FMGT I ]

cont ai ner. FI Gpt(%'Zﬁiqug%\ﬁ g/v&%?e e egl;b?alglegg C %?%ﬁ%ﬁégﬁ%e%@?s@ﬁwe&
transfer container., FIG 43 is a view of detaching by cutting the filled
first trafef¥randsanisicher. 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

contai ner. Fl GFI@3A ik 8 vitwidfemoafin@sus 8ftids 0N hnsfR BbiBIMER6iRRY iop WDt Fotaise
continuous sleeve conprises a series of transfer containers joined top to

bottomin [ : | i0n. 11 WO 00/ 47473 PCT/ US00/ 0331 t
FIG 45B i5s faégéﬁgﬁ%vsg%%ggﬁd%%wgf tying off a transfer container.
FIG 46 is a second view of an optional configuration in which the

cont Bnuous sl e&lie. Iciorpiew f 2 somtinioys sleéve qaginidgeassemblyai ners joined top to
bottomin an alternating 90 orientation. FIG 47A is a view of the first
and second in 1§53 £5s Al BRI (& 13hGES cdriaillll PRokddordn CBRATIAIS ecve
connect sleeve of a cartridge assenbly 1s attache 8“the i $8 arge flrange
assenbly of a vessel and the vessel's vacuumplate is renoved by neans of
t he vacuunarpidgee sl eeve for a vessel discharging node of operation. FIG
47B is a detail view of the vessel discharge flange assenbly depicted in

FIG 47A Pl Grd®m & diethiPWeRlofdtontifitdil s tPcitridg@ M ERMS Grd1® Cartri dge

connect sl eeve an

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

contatner.

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

container.

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

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

FIG. 44 is a view of the top part of the heat seal of the first transfer container as the
20 bottom of a second transfer container.

FIG. 45A is a view of an optional configuration in which the continuous sleeve comprises

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

11



10 attaching the cartridge assenbly to the discharge flange assenbly of the
vessel, and the fourth step of pulling down the fi rst transfer contai ner
fromthe cartridge and placing it in a suspended restraint. FIG 48Bis a
vi ew of theyradriizdge assenbly before the next transfer contgimedegfsasiibeen
pul led down fromthe cartridge. 15 FIG 48Cis a detail view of an

i ndi vi dual tr apgfefSECRAl Rt iewDf @meBR dBymg\WitithsfePortaihéh step of
establishing flow fromthe vessel to fill the first transfer container.

FIG 9B 15 o HEWeL 4 02onl thll 6 BoRonR NGO RE KO Bhu B, SREQNC

transfer container Fromrt e car taprn

heat sealing, the neck between the 20 top of the f| rst transfer cont ai ner
and the boimpsesf seties afdrmosigr condaiséns joiperhtopitn &pitoml iG anSdarmasing 907 enendfitiarhe
seventh step of cutting the portion of the neck that has been tied and

rostraint. 12 G000 i deRETRELAR BlSr R an BB RN s RSl e,

step of f||||ngthef|nal transfer contai ner onacartrldge FI G 51A|sa .
vi ewSof t trstridgaconnstiegieayt of y cargridgadsseaphiln i, atteehddetatthe discharge flamgt asaemblypft he
neck portion of the final transfer container. FIG 51B is a view of the

tenth step.g seﬂﬁoam@'vegset DSaSRRNIRAS Hih0% (OREAN e GEQTINE plah ot ge

fl ange asse of the vessel Inserting t vacuum pl ate, and renovi ng
Vicve of ¥ Sﬁ%é‘tt‘s"b%‘%w%%ea SRFERhe heat seal armin a otowed position.
FIGS. 53A-D conprise side views of a heat seal machine which illustrate the
vertical and EIG.HOB izantall viewmgbthe Vesseltdiaharye Shinhb asastrithy téyscteéd o FB@aMAar m
in a depl oyed position.
FIG. 48A is a view of the third step of compressing the cartridge connect sieeve and
10 attaching the cartridge assembly to the discharge flange assembly of the vessel, and the fourth
step of pulling down the first transfer container from the cartridge and placing it in a suspended
restraint.
FIG. 48B is a view of the cartridge assembly before the next transfer container has been
pulled down from the cartridge.
15 FIG. 48C is a detail view of an individual transfer container.
FIG. 49A is a view of the fifth step of establishing flow from the 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



FIG 54 is a view of a stowed rodding assenbly in a piece of processing
equi pnent. FIG 55 is a view of the rodding assenbly=in a partially
depl oyed position. FIG 56 is a view of the rodding assenbly rel eased from

stowage. RkG.oohk748Ss a view of the rodding assenbly access | aypniso&e33pr 1 Si ng
a bellows rod 15 assenbly. FIG 58 is a view of the rodding assenbly in

operative COOPEIGAB0Bris wiichy of the €plithSteprof €illingth ifid8ictra8fEe tentaidBfloma Chtede.
nonitor. FIGS. 59A-C are detail views of a vessel port assenbly which

facilitates t { rtion of..the light.source and video capera. ,20 FlI 60
2k v ow of  ATIGkOIRG R R ERG St HRLAR GPoerbiien g bhdndusioeils  on
in which the nultiple o-ring canister is connected to the vessel discharge
fl ange admgek ortivef afithe figd tindsROLatT4ne. PCT/ USO0/ 03311 t he contai ner restraint
is suspended fromthe bottom of the vessel and before the first enpty

transfer cont aﬁ@fmpﬁs 8 SR sﬂmgg%r%}ggﬁgggaggz@ﬁ%iﬂ;ggggq &ktﬁgge Qgsélng@ & gLer

FIG 61 is a view of a second grng of
operation_in which the nultiple o-ring canister is connected to the vessel
char §i ng dipeharge Bangsrssembdy of tievgesel.seinperyng the Yasyumphate fand rewaviagtbs spest
secured to the top of the nmultiple o-ring canister. DESCRI PTION OF THE

PREFERRELR: aiMagPbiviabih aBag-out psesdurenvention wil |l be disclosed in terns of
the currently perceived preferred enbodinents thereof. In the follow ng

description, t S f n.ai f . tih rtjcullates is referred to
2 s+t anst er Koo ool AL BRE bl ged MEa R B e CorrEindt Sfiied U
of the. 10 term "transfer container” herein is nmeant to denote both the
bag- | i ke posanst er containers enployed with the nultiple o-ring canister

assenbly, the originally-joined, continuous "sleeve" of transfer containérs
enpl oyed wi th s GOALH BHAPEsSHRONOWE S 4 Keaflga] RASEADNYich AN LERUhY R8O and-

structures.
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 vesse!l 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



1

Referring to FIG 1, a nultiple o-ring canister assenbly 100 constructed in
accordance wth a first preferred enbodi nent of the present invention is
shown. The nultiple o-ring canister 15 assenbly 100 conprises a canister,

110 fabricgi@aof7aem an FDA-approved material such as pol ypr opye8Rqifd ¢an
be attached to the charging and/ or discharge flange of a piece of

parti cul ati qheaesTeathiRsispsperided frdomMAhS boliom! diethe aRsse! Md Bdrd e FibidGhed t O
the discharge flange 120 by neans of the discharge flange adapter 130." The

di schar ge : j el = . t.aches mechanically
to the di g%%%%ﬂ?ﬂ@%i&fﬁ%g&?%@%ﬁ%eﬁ@&%@a‘&@sﬁ%ﬁiﬁ% The multiple
o-ring groove canister 110 depicted in FIG 3 connects to the discharge

fl ange adapt eFlG30 kridvipyw of eseeand ambadipepisnf 1% vesseltchangiigmodo of eperatronlif0
attaches to the first o-ring groove 115 on the canister 110 and is secured
by an o-r| 1 chand : i

conpri ses wzg&sh a&rrlglnztngﬁﬂg? ve °l4aglﬁ:terl{ g%)ﬁ?gfétg ;[:I0 lﬁgﬁgsssgfrr%ﬁgﬁ Irlé p gﬁ nﬁ%d%b %ﬁ g eigoi}%ﬂ-\?\o
00/ 47473 PCT/ USQ0/ 03311 analysis, and a bag-out s|eeve 143 for bag-out
oper dt i on&rst flied trapsrse@talpg iR sraured dhe toprf the swpinleesing canistsve 118 to
acconmodat e a vessel's vacuum plate 122 whi ch has been renoved during the

di scharge operation, PESCRIPAIONIGE TCIHPREFERREEYEMBUDDMENTIceeve 112. In
FIG 4 the multiple o-ring canister assenbly 100 is enployed in a vessel

di schargi ng ”D%%) Tes n} %vgﬁtﬁnr gxtlltr’ bk e ARk %ﬂ%sﬁﬁ@kqﬁ%ﬁlgg%@ée?ye%d Jﬁﬁe&rged

vessel charging enbodi nent of a vesse argin

i.e., discharging the contents of a,6 vessel into the transfer containers
140, "t he FRPAGMERS tharpqt E@fhﬁﬁ‘éﬂwaaﬁw%%tt%ﬁ Heans Tesopaingaant af the particylage
mani pul ative steps. First, a first transfer container charging sleeve 141%i s
attached tisorefardd tosts ad“transigr grrsaner.”) ¥ arfe skiliednmithé @it earvappregate athe sseof thi0,
and the nultiple o-ring canister 10 assenbly 100 is installed on the '

di sqlar gedrAtaBsf cohliendP’ REEH 3 MBarR B EdNTR Yoth 18 bhglakd trﬂﬁ?er%HHtQinm%_%ngjl&feﬁge n
is introduced to fill the enpty transfer container, thereby providing it

Wit Shape il AT bk caltse! Sty OHPHIARH) SOnL Sl ES IR of 20nsll

containers employed with the continuous sleeve cartridge assembly, and equivalent structures.
Referring to FIG. 1, a multiple o-ring canister assembly 100 constructed in accordance

with a first preferred embodiment of the present invention is shown. The multiple o-ring canister

15 assembly 100 comprises a canister 110 fabricated from an FDA-approved material such as
polypropylene, and can be attached to the charging and/or discharge flange of a piece of
particulate processing equipment. InFIG. I, 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



The di scharge val ve on the processing equi pnent is opened, allow ng product
to flowinto the transfer container. During this time, the sanpling sl eeve
142 depicted in FIG 4 is placed into 15 the product streamallowing it

fill wthypegitsbs The sleeve 142 is then heat seal ed cl osepc%sw,(r?uti ed
and cut off to separate the product sanple w thout contam nation. & ter the

first trapgfyels, ak@RbagE sikd 145 firlfagdut bhRadR. IFacheatistrabatefRead O
wire tied and cut off. A charging sl eeve ilmstub 149 remains on the

bot t f the. i 0 k i th i t f th
onvi ronmsaiErise RUEE 1A KOs SRR RSt 4 el A0AR Gurd BIACTED ke e hasarges
sleeve filmstub 149 of the first transfer container and is secured in a

second o-during thp disshergsfopetadion.samidst eanisket QonnEhesiedvarbggogt sisteeli@. finlFIGstue 149
of the first container is renmoved fromthe nultiple o-ring canister 110, and

bag- out STASp s Ll el AgRRPLANIOE i feuk) BRUR Gl RS Bnd irpic

di scharge process is then started for the second container. This process is
r epéat ed thatidistetessemblyriecmpluyed fis a gésstlvbargingcesdd.ng equi pnent i s
di spensed, attaching the next transfer container to the next groove in the

mul tiple o-ring cAni %%Bdimeﬁ% fT]PJﬁ ?e&%ﬂﬁ?c%ﬁroih%v &89@,%?%{(;85@?}1% RO . 25

there are on the canister wtho ever exposing ’a Gontam sectl of
the canister _ or transfer container. A new canister 110 is used for each-

bat ch of Y§P%H IR t,hem&sff%r pargaiperyil 40 he mgt%f)é ﬁgxﬁéalsﬁpe UanfRIFINERIRGTR GOMRESES a
cani ster 110 fromthe discharge flange adapter 130. A canister connect

sl eeve I’stiieswi minipslative sepedrirs, 4 fest carsfatoontainkd chyrgnigaigevd 681 ¢oanehédtd he
canister to the discharge 10 fl ange adapter 130. The cani ster connect sl eeve

111 is heaf ‘E-E}Ln‘aggglrgE)véNil {£of {}chmuﬁi?ﬁe o-ﬁﬂg c{nﬁ%l" £, and tﬁ@ﬁua n;gé oglgr%géei{ristirgo,

sl eeve filmstu remai ns connected t e di scharge
o e B P B one
o-ring groove 131 in the discharge fl ange
as nitrogen is introduced to fill the empty 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 top 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



adapter 130. This encapsul ates the first canister connect sleeve filmstub
113 allowi ng renoval 15 of the filmstub 113 fromtheé discharge fl ange
adapter 130 through a cani ster connect sleeve bag- out sleeve 112. The

cani st er cwoetss| eeve bag-out sleeve 112 is heat seal ed orpcwiussoii®rgd, cut,
and renoved. This process is repeated for all batches in a canpaign. The
sequence @fcontmiedih dhd baz-attsprvad 4hcTh bap-mittsteevh 43 is isdat soubaidornming tied, cube
vessel discharging node of operation is further illustrated in FIGS. 6-17.
In Step 1.geRbihed The HlscharSe ﬁro%gss i el datibd kst t?e LddGd CaMlafiket” 110 with

cani ster connect sleeve 1117a he enpty transter container 140 and its
restraint 150 i&{e osi tioned ung vessel di scharge flange 120. In Step 2
depicted in F T0CE§ielSt ICRFRUP ﬁl't‘eaFﬁté'F PGS 9 the guoessling §atprBeNirisd
by means of an o-ring 116 to the flrst groove 115 of the nultiple o-ring
cani st er #ibPenstd) aahmg3he egitdtaaster contifdr tdthe hiver gromtedin e mulkplARriRQ c4mi$és
PCT/ USOQ' 03311 restraint 150 is suspended fromthe bottomof the vessel 121
by agmean ' i gage -
i et e Y SRS R R B A
connected to the vessel har ge flange adapter 130. In Step 4 depicted in
FIG 9, tﬁéogélﬁir?f@556%?ﬂ1‘é€fge§%ét\%oﬁ‘? ME{CE CRYAMEB whi ch serves to ensure
the containment of 5 particulate on the discharge flange, is bagged out and
tied off to boAmeecanistet hE) is wsed Sordach baich of prdics Iteetiest tadsteandeindved by
precl ude the buil dup of product in the sl eeve In Step 5 depicted in FIG

the cafllshelidbORleLhiud! 99 e SRIREEASES ggggﬁadpékggétsg ErleliSteeye

can|5|er I's connected to the vess

i nert gas uch s nitrogen is then intr fill the errptytransfer'
cont ai ner ; 1( Wé‘ﬁi‘tﬁ aB?‘d\?acﬁ‘i’ s samsigre iy 0@%&8@1 g@§ Fornecistthe canystet © thaidisshange 10
i ndexi ng to the restraint 150. In Step 6 depicted in FIG 11, product flow

fro0t he fesgeadakerl 30nlhe thester anséat slee@ntldiinkat sehid drsviesteadbéut sorgidemangd. i n
Step 7 depicted in FIG 12, which is optional, the product sanple sleeve

éﬁé ¢ i‘g b;ﬁoéalﬂs{e? g%nﬂeEt d&i%e BRI 39BILAS cHARRAGE thSRieharifadpe AGREFIRH 11

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 manﬂipu]ative steps associated with the first embodiment of the vessel

discharging mode of operation is further illustrated in FIGS. 6-17. In Step 1 depicted in FIG. 6,

20 the multiple o-ring canister 110 with canister connect sleeve 111 and the empty transfer container
140 and its restraint 150 are positioned under a vessel discharge flange 120. In Step 2 depicted

in FIG. 7, the transfer container charging sleeve 141 is secured by means of an o-ring 116 to the

first groove 115 of the multiple o-ring canister 110. In Step 3 depicted in FIG. 8, the container

16



the steps of heat sealing with a heat seal machine 300, cutting, and
renoving the filled portion 15 144 of the sanple sleeve 142. Once the
transfer container 140 has been filled, Step 9, depicted in FIG 14
conpri ses WIma)0/434veps of di sconti nui ng the inert purge, and hemuUsseadsing,
cutting, and rempving the filled transfer container. As depicted in FIG
14, the brsstrans 190 is isperslad figamthe batore pbdesessibl2 by afmeanefor suspending such as
container, and the top of the heat seal establishes the bottom of the

char gi ng gkesve fdbricretapsi b5 L 4thictDenpagt hoolwsuspeadett frdre thaRestieand ke chistSt ep
10, the sequence of Steps 1-9 is then repeated. As described above, the

cont ai ner e PieSREL T Bon BN iy BpRe bR 030l Sk aepiefll <

process is repeated until the entire contents of the processing equi prrent
i s di spensedG. 8f thachingr tdmaectesideve fibm sfubrl 18 pwhiwhnerves forend@e(hé 4akdihment of
PCT/ US00/ 03311 to the next groove in the multiple o-ring canister. This

process i . f h

D0 0ES3S B GPARLR ol AR, W GONACou W LARER 0650 005 Bl 81113 T
di sconnected fromthe vessel di scharge fl ange ada ter 130. Step 12,

depi ct ed thaskeG 11£7andomsedludssthe huildipegipreduchinathe sBese alin Siep 5 dapictedgn Fa6d

renovi ng the cani ster connect sleeve 111 and canister 110. As depicted in

FIG 17, *d" Mﬁs%@ﬁngt:&ﬁeé@@qtﬂ E&ﬁﬁreés%&a%@ﬁﬁﬁnﬁgk@% xtugp 251419 0CRUoah &N ed

connect slédeve 111, an top of" the heat sea esta“b I shes the bottom of
t he cani ster connect sleeye fil m st B 113 left on the bottom of the vessel
di schar getorthaigrseltizgheese fige adaptey 1 § od¥si8et gas Bchras pitEagen 15 hen drtrogyssd to

canisters as are required to accormmodate the contents of a vessel. 10 In a
second enhbdhdremptyofrardsfie coamael, esbharwidigg ioeith ghampardafatititatinghies oaifdrinpl e
o-ring canister is connected to the vessel discharge flange adapter before

t he ;gont L estebitaidiS sosuspended fromthe bottom of the vessel and
bef ége tﬂfgaﬁpﬁﬁﬁee {Tansfer container is secured to the bottom of the

multiple o-ri nfl cani ster Thi s second enbodi ment, therefore, facilitates the
n Step 6 depicted in FIG. 11, product tlow from the vessel 121 into the transfer container

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

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

17



ease of connection of the canister connect sleeve to the vessel discharge

fl ange adapter. 15 In thi's second enbodi nent of the vessel discharging node,
the first in a series of nmanipulative steps is to connect the canister
connect slwevm/atdd to the vessel discharge flange adapter »3anidvofes3190):
The cani ster connect sleeve filmstub 113, which serves to ensure the

cont ai nietwtthe hexigrédve ih deanultiple berin calstarg hid progss i$ epeagbfg a@uﬁa@r%}oé\iegd
off to both secure the filmstub 113 i-n the sleeve 112, and to preclude the
bui | dup o i | eeve (as described 20 above in conjunction with
the fi rst&etﬁ%%%%%;t&oéfahtﬁﬁez di schargi ng node and as depicted in FIG 9).
Then, the canigter connect sleeve 111 conpresses as the nultiple o-ring

cani ster 110 i ¥ S%BAA&epieigd innFiChd 618 sultiple edmngregaistar 4 hQ s diskgpnested FOn{ the
descri bed above in conjunction with the first enbodi nent of the discharging -
node and ' ] ALAT

ranst or cont arhme e g, g T e e e L S ST
al ready secyred rmltfiggjlte 0-ri cani ster 11'(}. The .container restraint 150 is -
suspendedSEIBIUHDS: HitEHRYIL HaniFLL sapegosiecven] liand canigigsd £9. Agslepictedrin
charging sleeve 141 is secured by neans of an o-ring 116 to the first
groove 11BI(hfl7f the botbmiobkhe heatrsealgl 9¢ alused e tdfléf thasanieaconiedsiaday el 1i, andbthe
conjunction with the first enbodi nent of the dischargi ng node and as

depi ct ed ioﬁpo'f e hehd sefala‘é'!stabilig'r%rs &h&ﬁﬁtoﬁf‘%ﬁ%téf é&ﬁg&t isk%ex%er}%ﬂ} %QE h o8 vged, &2

fill the ehpty transter container, thereby providing i Shape and

facilitatjng its uniformipdexing to the restraint 150. The series of
mani pul at i’?fg’r’éf’ e Wi%ﬁgarﬁﬁ ﬂ@ﬁg%a@@%ﬂégeh@bﬁ?rﬁﬁ?ﬁﬁ cgp be repsptadsior as many
di scharging node is fully anal ogous to that in the first enbodi ment of the

vessel di soisergiangre réQuinmde aormmemodate theanosfents efanteaasaier char gi ng sl eeve has
been secured to the multiple o-ring canister. That is, the steps depicted in

FIG$, 10 th : - , LNE S ehs Jepi ol el
The i st enbol henereropaga e o SRR e TR Rera AR bl

of a vessel charging node, i.e., di_schargﬁ ng the contents of a. o
canister is connected to the vessel discharge Tlange adapter before the container restraint is

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 1s 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 in conjunction with the first embodiment of the discharging mode and as depicted in FIG.
9). Then, the canister connect sleeve 111 compresses as the multiple o-ring canister 110 is

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

first embodiment of the discharging mode and as depicted in FIG. 10).
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series of transfer containers into a vessel 121, the nethod of charging the
vessel conprises a 15 series of manipulative steps. I'n a chargi ng node,
once the multiple o-ring canister 110 is installed on the charging flange

adapt er 13%y@bo/47ags processi ng equi pnent, the first transfer gopgionsi 140
is attached to the first, or in this orientation, top, o-ring groove 115 of

the cani ster 1IFheasnptdefnnsfeedontaink GI0 2Rd itA rést@itar5o aké thdrspsostligiraamdenttiehe
di schargi ng sl eeve 160 of the transfer container allow ng product to flow

into th | i 1 .
contai nor APES SRR PR Ene clger {IF TRy Souplf 130 b RHR] fom e
o1 dod | nORERGIGIA eBRL QAT 5 dTRF I FOmtE S RUAEME BT M/l PEup Coeaemine o

bag-out sleeve located in the discharge neck of the second transfer

cont ai ner .anldring 1 16uerthé et gaeak dd S of thei meltiplesslring ¢hnisen ] ¢ @RR¢edibed BBove in
procedure is 19 WO 00/47473 PCT/ US00/ 03311 repeated until the processing

equi nt s I : i r g e i pat ed
it Boe of PO A1 B HimeHtloP SR RBHEtndhe Ml T, 9T AR
cani ster i,s used for each batch of, praqduct. gne first canister is

di sconnectiddt BrHACh FeniRgeyilh o tgducsdain B theempty fmpsier canttineRethgraRy
canister is introduced by using a bag out 5 procedure as described for the
di schar ge ppsvidiagst witthshape gne fcditafingrpninmiidrat indexiag eptheaesainitadtséd with the
first enbodi ment of the vessel charging node of operation is further

illustrated in 18- 1159V E Rtehs I8RIREE G | : '
o-ring cani sterﬁf%e%éfﬂfg@gﬁlpgltaer Eoeé?le@? %egggnigéc%ﬁéﬁ{%ﬁglrﬁ%}ﬁloﬂ%{Féég%legfer
container 140 and if{s. restraint 150 are positioned over vessel charging
f1 ange 1231.15"‘15@“}%%@‘53 ‘fsefgﬁ)’ anajpgousgo 1 ‘Eiétﬁﬁ ﬁltSéamgﬁdlmeet Ofi@‘B viegsel disghpsgasi n
order to allow the transfer container discharging sleeve 160 to deploy. In
St epi® demh@ieatics the FhBferditaineheharging siteve s bear seewred tosthb andtipig oaingeusisttf 0
is secured by nmeans of an o-ring 116 to the first groove 115 of the

' secured by means of an o- _ tore , |
Cont af nor TPk RAPETIE HepbiR i FIOG 1Y Mulobgl 93RS perkii DG At IR lper

In Step 3 depicted jn Fl 20A, ..t he cani ster. connect sleeve 111 is
P conj?mcttion w{th the t%st émbodiment of the vessel d(fscrﬁargcl;ng mode.

In a first embodiment of a vessel charging mode, i.e., discharging the contents of a

series of transfer containers into a vessel 121, the method of charging the vessel comprises a

15 series of manipulative steps. In a charging mode, once the multiple o-ring canister 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 [15 of the canister 110 as
depicted in FIG. 19. A tie c;ord 161 is released on the discharging sleeve 160 of the transfer
container allowing product to flow into the processing equipment. When the contents of the

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. [t is then heat sealed or wire tied, cut, and removed. The procedure is
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15 connected to the vessel charging flange adapter 135 and secured with pins
136 (FIG 20B). In Step4 depicted in FIG 21A the nmultiple o-ring
canister 110 is connected to the vessel charging flange adapter 135, and,

t he cani Stﬁfofﬁﬂﬁﬁa sl eeve 111 coll apses and conpresses. F'l%rrgén'ﬁogﬁ a:
detail view of the nmultiple o-ring canister connected to the veseel crl1argi ng

il ' f ' t ot '
ange adapkfed uﬂ?:lilg%e ?ﬁﬂbﬁr@ cfﬁg:ieigié}gtxs;e ?nﬁgé’tgllyféﬂa%eﬂ. tthisldrdcl EH@J&QEQ&?%? 0

€
out and tied off. n Step 5 A, an ‘expandi ng cl anp

(FIG 22B)_on the .t f canister. 110.is actuated so as to prevent the

accumul at %0 MB\‘na%grsg &%ﬁﬁ %étggt%ﬂ&%w%onﬁ%ﬁerfoégﬁ c@f“sfeﬁgo g%ﬁ’ﬁi’%“? T. In Step 6

depicted in FIG 23, the S-fold 166 in the discharge sleeve 160 of the

transfer cont &inesycanisterns vsed forgagh batcispbproduatie Fhe fiest canistéd i§dis2dnnektedvirdm om

the filled transfer container 140 20 WO 00/47473 PCT/ US00/ 03311 to the

vessel 12¢helRirgmealaRe adhpid 185 @Rlovedagd thERw @hReP|s iblrodudeh ‘?)211.{5?% att?}ag’lﬁlft er
n

container 140 "is controlled through the application of tensi
restraint_cord 161 around.the di scharge sleeve 160 depicted in FIG 24.
O1ce§t he QTPgﬁgngPS ‘é%sﬁ’flg?cﬂ%’rrgﬁ‘gsm%&gws%npti ed, Step 8, depicted in FIG
25, conprises renmoval of the expanding clanp 170. Step 9, depicted in FIG 5
26, conprises Thesstueps: of mimipulatveabiepopssenidted mith the first emboidingerit b€ themnekyel
transfer container 140. As depicted in FIG 26, the bottom of the heat seal
est abl i shamrdiRe niod oPbpdrittonds RENRF iuddasd REMES. {8840 &I 4By ﬁﬁgirlgéhtin 21G L fEg top
e

of the canister 110 and the top of the heat seal 167 cl oses e bottom of
the enpty, transfer containern,,ln,Step 10 depicted.in F 7,.a second,

1 ed o} GRERUPPE ST (it 80 Y epBier bbb anitsbie AOCG sriFimBtngt o1
the discharging sleeve filmstub 168 left on the top of the canister 110.*
The | owel4(r st taiestraint P50 are pesitiapediovan aoeskel chiangiaf flange h23.sEolusver ranainer
contai ner discharging sleeve 160 to deploy, and in Step 11 depicted in FIG

28, 1hhe t{ENdREie RIS, 18D iHeRAbRT B dier3b BRWR tHbRans i an
o-rilélg 116 topt%ﬁee second grlogve 115 of rt he rrultti p?néfeg-crgﬁﬁg{eggﬁ%?gﬁgr}%f&é

}:IhuGs (2:8?/6{4{2{% &egﬁ)yq IIr? gthc%r?.gcier};gctgc] ienelyl%. fl bflk,n%h% ttr%gs e? gdntaiger%igc%a}g%ng selgé:‘?et 166% ils i

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 sleeve 111 collapses and compresses. FIG. 21B is
a detail view of the muitiple 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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15 di scharging sleeve filmstub 168 is renoved fromthe top of the canister
110 and placed in the discharging sleeve bag-out sleeve 169 of the transfer
cont ai ner discharging sleeve 160. Step 13, depicted in FIG 30, conprises
heat seal iwg,00@w78i Ng, and renovi ng t he bagged-out di schar gpogused@eyve film
stub 168. Step 14 conprises repeating Steps 5-8 for the second transfer

cont ai nerto théSvasgel 18] beimgichargeld 1srestablizhe@2The mateof Ses fidnetirttemsfeo totigiatr 140
sealing, cutting, and renoving the 20 second enpty transfer container. In

Step 16 dgRbakSId Mrdd g‘th@@p liAGoiBt fchBb€ tPtHel r@%ra.crﬁ’tmo?d zgl I9nk $he discharge

di sconnected fromthe™ vessel charging flange adapter 1 the cani ster

connect sl.eev ext.en din.Fl conprises_the
teps of HEE 16LAFPRIFTRATE: P anore 6 HeRt ot srothines 140 B besh Sptiony o pa
PCT/ USOQ' 03311 connect sl eeve 111 and canister 110. As depicted in FIG 34,
the top odepidied ineG. 26atornprisee serhdneal obiht expanding dlempan)s Sesp & depreedd islFegve
111, and the bottom of the heat seal establishes the top of the cani ster

caaptor 1265 oaties SR of bl el ButE bR idd R RS e i 30°°

required to charge a vessel. 5 1n a second enbodi nent of t he vessel charging
nmode of ofedepi¢tehin KlGe 26 the bpﬂt@ﬂ of therhgat sealistablishas shcoprd thesdistharging sieees el
chargi ng fl ange adapter before the first filled transfer container is

secur ed t@int fieb L6W 164 o e 6PV thPtRister 1] S ERB ki Fithe Hedt SeaPTE0db428 He: bottors
therefore, facilitates the ease of connection of the canister connect

sl eeve to tEe ve sel har flange adapter. In this second enbodi nent of
t he vessel %QPB déO%Fﬁgnfirst in a series of 10 manipul ative steps is
to connect the canister connect sleeve 111 to the vessel charging flange *
adapt er 135 ( FinGters1( depitted taliliGs £2ra ssomdddieddtapefeecdntdinerdé0lnd kSresasint 150 .
descri bed above in conjunction with the first enbodi nent of the charging

modegand As ARG el e GlCharathl sidee HIRAGES 6@ %pe&m& EanidBeMo. g

cani ster coRnect sl eeve 111 c%nﬁr esses as the }r%utﬁl t| p e o-ri n cani ster 110

is connected to the ess (? g{ } %e adapt e tl as ri hed above
in lower restramtl 1STE ease o allow the seco trans er con alner 1sc arging sleeve

160 to deploy, and in Step 11 depicted in FIG. 28, the transfer container discharging sleeve 160
is secured by means of an o-ring 116 to the second groove 115 of the muitiple 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 sieeve 160. Step 13,
depicted in FIG. 30, comprises heat sealing, cutting, and removing the bagged-out discharging
steeve film stub 168. Step 14 comprises repeating Steps 5-8 for the second transfer container.
Step 15, depicted in FIG. 32, comprises the steps of heat sealing, cutting, and removing the
20 second empty transfer container.
In Step 16 depicted in FIG. 33, the multiple o-ring canister 110 is disconnected from the
vessel charging flange adapter 135 and the canister connect sleeve 111 extends. Step 17,

depicted in FIG. 34, comprises the steps of heat sealing, cutting, and removing the canister
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15 conjunction with the first enbodi nent of the chargi ng node 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 | qwgho4R33raint 162 is released in order to allow therukspuisfier
cont ai ner di scharging sleeve 160 to deploy (as descri bed above in

conj unct i ondct Kedvee 11 fahd sanigerblddi nesndepivfied MEFICG 38.01he GogoXtBe RBSE 28] dlewRk dhed
in FIGS. 18A and D). The transfer 20 contai ner discharging sleeve 160 is
secured b =L t ' r.equV t Ltipl
o-ring ca)r?logt8 %p;f f%ca?ggé?é{é%dgrgﬁ egeg lo’vagﬁiﬂfrl\é é%éﬁrg Rg?}eghe%\né? ﬁés[t%béﬂﬁ ?SP%’F EOIPOF
enbodi nent. of  the chargi ng limde ng S d&gi cted in FIG 19). 22 WD 00/47473
PCT/ US00/ (B&%enistes omnsrs desvp ! fﬁﬁWPﬁ& 11§ qrethe topaf theryeses] sharging: flange edapgnd 35.
enbodi nent of the vessel charging node is fully analogous to that in the

first enbddiisipotessfcat berepestse forah ataglyvgniswetieas 08 ejuifed té clearsd gvegent ai ner
di schargi ng sl eeve has been secured to the nultiple o-ring canister. That

above in° 5 confarerin i ot SRR tnlhBaBRt RETTon s PERGH: Aripe

mode. Fromthe foregoing description, it is evident that throughout the
speci f i catcanister isgeneecteddo thgyessek charging flange adagierdiofen thedirstefsltdd tramdfer odntainer
operation (i.e., vessel discharging node and vessel charging node) has been

descri beds tdafired &6 fiedo oixael] le 8frirpaahistd Thef erARRTiAERO ettt facilitates the
alternatively be enployed. 10 Thus, the invention conprises: i) the use of a

multiple o-ri cani.ster...t hat. al | ows e ttachnment . of . successi.ve

i v dualees e afe B B fiaiarist e SEet e T AT e e e edaer

exposi ng a contam nated surface during the connect and di sconnect processes;
ii) a dischargdn ﬁllsaﬁg-‘@nécmmoékmﬂﬁrOfagﬁatménﬁhwgmg mofle, i the efixst i ragseries of
canister; iii) a dispensing canister wwth a circular cross section that

al | oMs t henddipdlefied stefik 2 Beinzct e BEnisPEHEERONedVRE 19Ub hdeesol] @il lange
cani ster and product to flow through the inside to fill each transfer

cont ai ner ;adiexvtl-,r il 5'3 ?ﬁf(ﬁq".l 61). The canister connect sleeve film stub 113 (as described above in
P

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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sanpling ports in each transfer container; v) a renovable canister system
and vi) heat sealing for closure of the transfer container. In an optional
enbodi ment, a tape, a wire, or a draw cord closure is enployed instead of
heat Seal iwQ.00RBf72rring to FIG 36, a continuous sl eeve car pcirampsoessenbl y
200 constructed in 20 accordance with a second preferred enbodi ment of the
present invent i ke beriestpdwraniptiativectensi emplagedsingbisssecand emblafimaess ofitheyve2@0
conprises a cartridge 210 fabricated froman FDA- approved material such as

pol ypr opydhafgng enddahs ftlysdhaldgduPblihadindhé Gk eRbBHRGENS bF 8RSveddd ch ic
shroud 211 envgel ops a sl eev?—gldi ke series 220 of i ndividual trancs%rlteg:Png hi88L

ot abr 1 CHeEas Ginid toin SR nt ShRr RN bR o Bt BUosls oomve i er

containers i's conpressed and packed around the circunference of the
cartri dgelltOsathe Hensi depieied an HIGS. 32 Ahropgh Yoearcoperdsrmedeas dessribed atsvein
container 221 is heat sealed during fabrication. Each transfer container

221 sonprdcafsctios aiihltbe ftstembodiddnt SCAE pedsal @frdifg nfoyepl e 5 retention and
anal ysis, and a bag-out sleeve 223 for bag-out operations. Each cartridge

o1 at e, 122" whi R RRERE B et i Faioin iR PEGRIVRER SofulFRR5. bt TR

cartridge connect sleeve bag-out sleeve 232. FIG 38 is a view of a
cont i nuowdse OF Beisteambhodiraens of sach mndg of operatigh Gyegessal dischasging matlesandavessehg
node. In a vessel discharging node, the nethod of filling the transfer

cont ai ner¢hargi nwekphassieen deseived,ahe fedha emibbaimert o tadsmolid 6Sbperatidiaéduld dge
connect sleeve 230 Is attached to the discharge flange adapter 240 of the

processin i t the cartridge 210 is nounted on the discharge*
flange a a%ﬁgﬁ%%%eﬁ?élwfo the filling operation,- a first transfer )
container 221 is pulled down out of the cartridge 210 and placed in a

restfai nt 250 Thuesh thesingenjromngonzprisegdl theruseof agnulsipfeabring qanwstarghattalloms thaer t
gas such as nitrogen is introduced to fill the enpty transfer 15 contai ner

t2 gli h; hefﬁmhﬁe&vwﬁue&sme WhditidaAlangsRp dof@ikls WALOR Brédch HRbhRk Al dexknd

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

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

fabric shroud 211 envelops a sleeve-like series 220 of individual transfer containers 221 as
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restraint 250 which supports it. The discharge val ve on the processing
equi pnent is then opened allow ng product to flowinto the first transfer
container 221. Wiile the product flows into the transfer container 221, the
sanpl i ng sWwemea#22 can optionally be placed into the produciT/ssop@esmn
allowing it to fill with product as depicted in FIG 20 39. The sl eeve 222
i s then hdepticteddn EUG.cInswehichiit fabricted joised topnmdivttom. 30Re alsedsfike baiksiD20RIG.
40 and cut off as depicted in FIG 41, to separate the product sanple
Wi t hout  CQEYsRSH BAalrs is oeiﬁfpeéss&mﬁ pdckbd hfoRnd fu_ﬁrcifcqﬁfaleﬂ@é %1%?1& cét%ricgételil‘ﬁdals

e he ed

the top of the first transfer container charging sleeve 224 1s sea

001 47475 ST cG0FSEs 21y nTi Eofl e BRE it soninen doh s hewsstled Aiingop

part of the heat seal then becones the bottom of a second transfer
cont ai ner fahscatopi Erehitramsiercontaingr 23hcermprises eisampleskedve 222 ineorputateifoo sampit
the <cartridge 210 and placed into another restraint 250. The sanme sequence

of skeps jeferkibf And ARAAELEnd h Bad-bld sieRe 2P & Lagdut &ﬁe%atﬁ)ﬁﬁof}ﬁclge&i—{ﬁ% ffikae
transfer containers until the process equipnent is 5 enptied o oduct .

Thr oughout, th i1ling proces he particul ates. are contai , eve en
changt ng. IeiErap spmpBikedl Ve 25 hle fechBniodbteiege S kel pale0Bgmiseh B Heeom
t he discharge flange adapter 240 and renoved by using a bag out procedure
anal ogousrempved diriegrieadiechargetaperationnanid 4 pirtridge chmgpct deqiediagrowsieend232. That
is, the cartridge 210 is detached fromthe discharge flange adapter 240, 10

and the cartri £6: OEMBIt : r
sl eeve 230 is ﬁggtgogérﬁﬁgg%or W Péafp?ﬁ%éﬁﬁgagﬁgg@%ee&glgt@n%ﬁ oélggideﬁﬁ%g%g%eal

233 closes the top of the cartri_dge .connect sl eeve 230, and the top of the
heat seal disehaagng speds. tIna Yeseel giscBargingameds. the mghod ohfiling the traasfer ¢antaimers ub
234 | eft on the bottom of the vessel discharge flange adapter 240, thus

seallpng  &difpie & Sries OF triaalfRMMtivE ses.t Pigst NMrrdBBEnectIdle:ve 2B 3E SRAL to the
cartridge 210 has a cartridge 15 connect sleeve 230 that is then attached to

the disc hgirsg]%réel t?‘a%%@ a&‘gpqgtﬁb o%ztll% pr&gsgmg g&lﬁBI%‘éxlna{heersx 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 restraint. 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 ﬂ(;ws into the transfer container 221, the sampling sleeve 222 can

optionally be placed into the product stream allowing it to fil! 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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the first cartridge connect sleeve filmstub 234, allow ng renoval of the
filmstub 234 fromthe discharge flange adapter 240 through a cartridge
connect sl eeve bag-out sleeve 232. The cartridge connect sleeve bag-out

sl eeve 232 is heat sealed or wire tied, cut, and renoved. This process is
repeat ed f WOAKTGBat ches in a canpaign. 20 In an optional enBEBUSEHEI3!
depicted i.n_FI GS. 4§A d 46, a sleeve configuration can be enployed in

whi ch t he iR B4t ewaékfié’f tshsnt ssals Thedep Pagsomm hieah el Ehencsnerarnidedoftommed
top to bottomin an alternating 90 orientation. FIG 45B is a detail view

of a net hodasctcanlitragsfef ongaindrms dsfieted aoRiGiddewhicR & #€h M4 1 B8pulled out of the
PCT/ US00/ 03311 The sequence of manipul ative steps associated wmth a vessel

di schargi gmq@é@ez f I E

Steps 1 a% 2 deplfbcatngg _n&:i:r}t%ﬂndﬁ%:r% Ichzglr ?#?%%ﬁgﬁéﬁ{eagto kgpeelégh C%‘BP éa?eda
cartridge agﬁ nB%%%t 0th attached to the di schar ge flangql adapter 240
(FIG 47B)° 823 ther§geo UCeesSixe fams ?ﬂ%@lqezszumsl PBIPCESAIYINSY is
means 5 of the vacuum plate sleeve 231, and the vacuum pl ate sleeve 231 is

support ed emptisdafipragfuca  vacuum pl ate sl eeve support sling 233. In Step 3
depicted in FIG 48A, the cartridge connect sleeve 230 conpresses and the

cartridge 210 'ﬁlréﬁé}ﬁﬁlﬂ Qﬁe Eﬁlrltg,hﬁrogéﬁcpﬂr Q&tl&ﬁi%@ggréag&ﬁ&ﬁéd 240 qglieitngaba\ﬁgﬁi e

In Step 4 depicted ~1In the’ first trans cont ai ner

down out of the cartrld e 210 an 10 in suspended restrai nt 250
FIG 488 {TEnSfe,fOARIRArS  AcPenl s ‘%ﬁfeilzﬁ ﬁ%‘?@e%‘? 5P th disHeages Haneg adanter 240

cont ai ner has been pulled down fromthe cartridge. FIG 48Cis a detail view
of an i nandraevedtbyarssfger bagent procedure Shadpedns tatpt ahpldyedwith@e $@hAiple o-ring
conprises establishing flow fromthe vessel to fill the first transfer

ort 1 on- of 24 SE806: HEPIThE Cutuok oo 1A SORRE! SE Rk Mpd0000: 200,
Foll %WEd ba%d tt fI: (r:]e?rtr?dng% c}o%gécqgsiee‘?er 7’?0 e}ctends Then, the cartridge connect sleeve 230 is heat
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 vessel discharge flange adapter 240, thus sealing

the process equipment from the environment. The replacement cartridge 210 has a cartridge

15 connect sleeve 230 that is then attached to the discharge flange adapter 240. This encapsulates

the first cartridge connect sleeve film stub 234, allowing removal of the film stub 234 from the

discharge flange adapter 240 through a cartridge connect sleeve bag-out sleeve 232. The

cartridge connect sleeve bag-out sleeve 232 is heat sealed or wire tied, cut, and removed. This

process is repeated for all batches in a campaign.

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

transfer container.
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seal ing, the charging sleeve 224 between the top of the first transfer
contai ner and the bottomof the second transfer container. In Step 7
depicted in FIG 50A, the portion of the charging slleeve 224 that has been

tied and tqpegQgsheat sealed is cut and the first transfer ﬁﬁ%ﬁhﬁ?{uand
its restraint are renoved. 20 In Step 8 depicted in FIG 50B, the final

transfer contalfekeqhédceddf matipilldtid0QepdlMsbSiatelli WitRth vaRM H@&d&%ﬁe&%%ﬂ& of

sl eeve 224 portion 1s tied and taped or heat sealed. In Step 9 icted In

FIG 51 et | el i | eev th as_ been_tied a

t aped or A(\ng l%gggl eg |s}ﬁuscut13 aa%ﬁcﬁééqﬁfﬁal? S}fﬁg]ﬁe C@% ERI%K mo#éi ‘g@r’{}g?dge
and its restraint are renopved.. 26 WD 00147473 PCT/US00/ 03311 In Step 10

depi ct ed SaRTidgesconpept siegs %@e?fta eatRdgepgeembly 208 igattacheddorthe dischargdifieogear ge
fl ange adapter 240 of the vessel and the cartridge connect sleeve 230

ext ends. aliptey 240(RTGPUEBRof alddsdls Theivesel's esbuuaslatd 258 8k Aokl §PEeaad i s
renoved by using a bag-out procedure. Thus, the Invention conprises: i)

mve out procedure. Th ent on corpr
ranrbr by Nt RELUARE 231t BENE A o HERT2 1 e PR e

next; ii) a cartridge wwth a circular cross section that allows the
transfer VEGWLADHE? slees aPebelE® dn the outside of the cartridge and
product to flow through the inside to fill each transfer container; iii) a

heat seal ed cl@sstep 3hRbWRAINntFIENBY, HEOEHRIdRe tontdiakleke 836 coRpidigesiinddhe
such that the heat sealed top of a first transfer container and the heat

seal ed bdtto,gl of, 8,second transfer container is_ 10 forned from each heat
seal i ng SPERAES ShY 1 Alkecheq todhe dichenes larggariapicg 246 of thervessednIn Signdk dapicted
container. In an optional enbodinent, a tape or a draw cord closure is *

enpl oyed ih F$Ge48A Qhe fig@trans$@alontigner!2218pAlIBE owRbLUOHhe RBRQELTEIT andgisdeent
transfer containers are oriented in an alternating 90 configuration. '

B e bR A, e b e R e B
side, right side, and top views of the
transfer 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. 49B, 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 portion of the charging sleeve
224 that has been tied and taped or heat sealed is cut and the first transfer container and its
restraint are removed.
20 In Step 8 depicted in FIG. 50B, the final transfer container 221 on a cartridge 210 1is
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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heat seal machine 300 with the heat seal flexarm 340 in a stowed position.
FIGS. 53A-D conprise left side views of a heat seal machi ne 300 which
illustrate the vertical and horizontal range of notion possible with the
heat seal WPR4T4T3 340 in a depl oyed position. As depicted i RCFUSIBEIA t he
heat seal machine 300 conprises five nmain conponents: the 20 control

encl osur e cabilastersilirlepidird inddfs. & Ui the spass sargmige %1Rds defaeheddomn theadisghasgear m

340; and the heat seal head 350. In a first enbodi nent, the main control

encl osur efja33@ a&HPté? 280 BOhB vediel HAWRS catitidee ERNBATREVE 23COREIR! The 30k Blateldi C
circuits to performthe basic functions of heat sealing utilizing 27 WO

00/ 47473 PCT/ US00/ 03311 a resistive heating el epent. It al so houses two
pur ge andlzgrqéﬁ%ﬁefti‘gtaﬂ thesSpepkeagtridge ?gﬁb\fég’f)ﬁ@jebbl"‘égéﬁ@ég@ﬂl} PegsgdHEevent the
i ngress of, flamuable gases and conbusti bl e dusts, when power is applied to

the system THEmk] the invphti@econmsisey: omultipkatirefer systaRitd fbfiGdted fhen dBdvR-]ike
control enclosure 310, and is a 5 type "X" systemfor Cass |, Dvision 1,

G oups C Al D VIS . i Lt als .t
aut ot SR e B hing theoBl R bag e i Blind b b Bt o oot
the enclosure, and then pressurize the enclosure_so as_to prevent further

i ngress oRrtridgs withpegirculag|ceoss eriion dbag dops thyaranster speiaingrs 1o de mousderthe s
for the heat sealing head 350 itself and is 10 also a type "X" variety for
A ass |, ditsidesofahe dartridge wpdpiodando RoanbroGhiaths irkide tBifMll G&chnrahsfeEEotfiner3iii)
materials. The second purge and pressurization systemis designed to

automati c i : :

ceal ing HoaseR IReE SR ANt nflsR R R LU B SR St We P sl

heat from being_generated until the purging. and pressurizing actions, havée

been conpPBtoé@ firsstrpkeésfaniaineg fad dhe 8¢t sealrd %ﬁF?THQObee’é%QEﬁ tRRgfeh eaRtaigeR IS ng

head 350 and the control panel ' ’
10 formed from each heat sealing operation; and iv) an integral sampling port in each transfer

container. In an optional embediment, 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 enclosure 310 houses both the power and

temperature controls, and the logic circuits to perform the basic functions of heat sealing utilizing
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conprises seal ed connections. The heat sealing head 350 conprises several
hi nged bars that clanp together nmanually by the operator. The closure is
sensed and automatically latched by the nain control enclosure systemta

prevent ac&g% nbak premature opening and exposure of the heabiwmgoRsagent to
t he surroundi ng hazardous atnosphere. 20 The heat sealing head 350 contains

two t enpes rbigfite ifating ekmenneltatoddakessivdpuade drkdepressatieationl sybeinigo s@adwrcthe
Qperator controls are nmounted on the heat sealing head 350 to allow the

L PRSI 64798 0605 LSRRl 4, B bR

conprises control hts to indicate the status of the seal in process or
to warn cﬂPPQ?@f‘éWFTS& F®s or problems. The invention provides for the
utilization of the purge and pressurization systemw th a purgeable

encl osur e fornEke figt plrge andpressantzaticf systom ibéatths eadin bentivd afcldhifle 3APHndiing
high 5 current and voltage to a resistive heating elenent is not usually

per it ¢ eyl -5 @ga%ﬁq'fsg &ﬁ%@gggmﬂsﬁ it EiSis 30889 BnBRIANIE BlidiCL GG

i nvo ved park ent tenper at ur es aré require
performthe sealjng. The wirin be accorrrmgat ed, however, because the

entire heBdteralseliisn FBOPRIGHY eahw I pwsgesanyi hgardpys paterials adugh mawhavgdpyaded
cycle, thereby renmoving any dangerous contam nants and preventing further

i ngress. the dnelozdeh tairdnthet peeshadde eadnchguiesda8bd preveaufilriter dngreys bhshdsat ed
fromthe surrounding atnmosphere so as to prevent any exposed surface from
bei ng sub%lﬁcéilgﬂ to an increase in tenperature and thereby potentially
igniting at nosphere. The system corrprl se a uni que t enperature

nmoni t ori ng syst em not _only ensur e, er sea al so er that
the internal {BH{sEPRd DYIgE a5 PERTZEAR %agoréh%ge?éa? ing hgad Iég%itaféf s

bel ow t he aut 0| gni t ion 15 tenperature of any solvents that nmay be in t he
ared( Oncasd hiypeCHOvamgy foroClessl, basisibednGragpsl] atdD, andl{#assdhtDisesidn hgsleapd
350 can be safely opened to renove the seal ed transfer container
G materials. The second purge and pressurization system 1s 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 systém to prevent accidental premature opening and exposure of the
heating element to the surrounding hazardous atmosphere.

20 The heat sealing head 350 contains two temperatare 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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materi al. The dual tenperature sensing conprises a systemthat controls the

heater elenment tenperature and nonitors the material tenperature. The

mat erial tenperature sensor termnates 20 the heat cycle at a particular
tenperature. The technique of the present invention differs substantially
from conve®™Q ¥#7% echnol ogy in which a dwell tinmer is used RGI/EW0/03311
particular tine or input heater tenperature side nonitoring, at which the
heat seal PTE§&SHe ThF INVeRigh alsprompaisayeantiobRghts i Bt the stams of fhesseal in process
pre-determ ned dwell tinme setting, or heater tenperature, that 29 WO

00/ 47473 ®CHMIBO0f 38 fardtsoophebldrouind by experinentation. This tinme or
heater tenperature is then fixed and used throughout the process. The

present procesppd gvedRMeviads MEURAUIRMIINSE de ggfggg%g &gﬁgﬁﬁiieaﬁgg SpLLamplfle

of the material opposite the heater. By know ure o

heater side and th 5 tenperature of the bpttom side of the material, and
Foal | 7i ngPTREADTS HETowi, BIEEG B8 THY SOMBMRETEHS GRet iealves Bl 30e, Aay Beision
is linear, it can be assured that the material interface being sealed is
withfn a dmend andnpstage upea resigve Héndingradementt Sysdtemsualll | peahwedsimklagsifiehe
material to reach this level no matter how | ong or how short the tine is.

set poi nt (hggﬁrlﬁ 18Eatioh8 HoBP be@hide tb?ttﬁé’%ifilﬁ%]ﬂtﬁ{?%%é!{ ﬁﬁ%ﬁ%@g@?%ﬁﬁ &fie i}

t he heate hot exceed the scorching on top,
and that the end of, the process wil)l be,signal ed en the setpoint is
reached JRMPERNIED A HAre ﬁPé“fFaﬁ%H? OHB-ttf‘Br’?g"ir‘]‘é‘}BpeFﬁ?ﬂYlé‘ngé:ﬁgg?esacép@@oﬁaﬁdi n
signaling when the material is cool enough to open the jaws of the heat
seal i ng heswkev8s0becausotheentiieolrald, assdmiBy 1opuigedined pressipizedtpuioe taveavhtheneskal
systeminherently cannot account for variations in material thickness,

T e SR Seplk A ahgal nuripulONRRL ORI L, 1Y
setyp Is elim ﬂlazticﬁgticglgrtgg %Qatus%a ix?gf héa%ewq)r E;Ss%?{icizerm/yeﬂlts!ﬂ%ped from the surrounding
atmosphere 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 temperaturé sensing comprises a system that controls the heater element
temperature and monitors the material temperature. The material temperature sensor terminates
20 the heat cycle at a particular temperature. The technique of the present invention differs
substantially from conventional technology in which a dwell timer is used to set a particular time,

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

conventional process relies on a pre-determined dwell time setting, or heater temperature, that
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In a second enbodi nent of the heat seal machine, the main control enclosure
310 houses a single purge and pressurization systemto renpbve the presence
of, and prevent the ingress of, flanmable gases and conbusti bl e dusts, when
power is applgpRshsso the system 20 In the second enbodi nent petrajshgoiigat Seal
machi ne, the purge and pressurization system is for the heat seal head

encl osur gs anbe tfbendTBY expeaithématican C TR UirRe 3iﬁeatérnﬁn’igéra%uﬂey1@@h€nxﬁx§d/ 2h& Wsed OF
Class |, Division 1, Goups Cand D and Cass 11, Division 1, Goup G

mat eri al i WO 00/ 47473 PCTI USOO 03311 automatic systemw ||
pur ge an;illr gggﬁggﬁgnﬁgngials whi ch may have invaded the enclosures, and

t hen pressurize the enclosures so as to prevent further ingress of those
material s. Thel SSUBHA PP Hetpable of detchidag thedemperatiiie 08 theHmtioho side alf sipe
provides for the wutilization of the purge and pressurization systemwth a

pur geabl ensaddl agpositd dienbgdtdby B &nowirpObRARRA temiratuheoh grt heatd! Jidd ahe aKk
350. As described above in conjunction with the first enbodi nent of the heat

seal: nmachj | Wi i r -yol ] resistive heating.

ol ortent - tenferp ALY LG S SEL AR ERE ke hE B bR e i,
because of the wiring involved (spark potential) and the high tenperatures
that ar e thieggh thegneteTigberpErsertiproisdagay. pgcamiveaassyied ithay thamatssiahintenfeasdeing i n
t he second enbodi nent of the heat seal nachine, however, 10 because the

entire hgadletlishadtin hknows apgictatredadye. Jhe prsbasystemt WAL alvay Pl thematerial
pressurized so as to prevent any ingress of dangerous contam nants. Thus,

the inventi i - h . e eq rating
(0ol 1 TS RAER SRR RS ks B0 RRL 58l SURGUEEN Ao AR Rb g oERRE T
(confirmation of sealing) that is cantrolled bﬁ t he use of tenperature *
sensors @RI PABORERIaRSTAIITE SERsOREnsHes Hipt the hepter wllinot gxeesd dhaisoeghing limitof Ay of
the present invention is shown. The rodding apparatus 400 conprises a

cl odur e phaértal 4k Gog, aad dlat td ehdiof the ptopssobidltgisiygafedr wheilthe @Etpaint i @achedf on
processi ng equi pnent which for the purpose of illustration is depicted as a

rotary  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 pressurizati—on system to remove the presence of, and prevent the ingress of,
flammable gases and combustible dusts, when power is applied to the system.
20 In the second embodiment of the heat seal machine, the purge and pressurization system

is for the heat seal head enclosure and the matin control enclosure 310, and 1s a type “X” system

for Class [, Division 1, Groups C and D and Class I, Division 1, Group G materials. Itis an
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vacuum dryer. A post 412 having a neans for attaching a first section of a
roddi ng pole 440, such as a threaded portion 413, penetrates the closure
pl ate 410 and connects inside the 20 equi pnent to a top portion of blade
assenbly 420. The bl ade assenbly 420 is attached to the underside of the
cl osure pl ¥eOMMHIF3at the upper inside surface of the equi prm@eT/ERICEZIL ct ed
in FIG 55. The bl ade assenbly 420 conprises a_blade 421 and a connecting
portion 4P$omgtc sysiemyilh pruge 4n3 heeardeisonatenals whichmgay havg inMededobe endosurgs,
bel |l ows assenbly 450 totally encapsul ates the rod assenbly 400 so that
there i s andothen pmssuvize weeencidserdsseias e predern firttied thepésstdiehaquhaemals. as
depicted in FIG 57. Afirst section of a rodding pole 440, to which

a2 A moang 1 Sp° SR anSo b8P Rs by 2t FARARL M BERER AT bOASS) Bidhe

assenbly 420 in a stowed position, such as a tri-clover clanp, is operated
from t he eidizatioprof dhie prge and ipprRewIZation g¥stemhwitlh b puegeableesnislopurk2formad byeahe
deployed in a conpletely contained nanner. Once the nmeans for securing 430

i s rgl easgghpéatdbgie Raseathy hd035008k déé@i,be@ragmﬁ %ﬂyérg&]d%hanﬂﬁ%ecﬁﬂt

begin to descend into the equipnent as depicted in 5 The attachnent
of subsequent ..roddi ole secti.ons to the.top of a previously attached
section, SRECAiFeHE! Bs BEHSrRmatinY, avpgmedieh Srwanand volinge 1S adenrtRdiaine
FIGS. 56 and 57, facilitates fully extending the blade assenbly 420 into

t he equi pefement iAnbi giuk!ly pemuted 80c!adsifiadi (hataedous hiecatimisdetiobedahse eftrtie privng
and a wi de angle video canera 470 nonitors the activity inside the

equi pnent ; j : i ! b
Fils, oAt P R plAREN A HEATRp G REN bre i AR PP PPy P

insertion 15 of fiber optic light soyrc nd a harescope .video canera. An
oper at or WY& CAhE 1944 af?gll B tﬂﬁﬁ?ﬁ"& e&ﬁ’(ﬁ'g 0?,%%@% iSFPeltrP%FE“%* WENET .
off-vertical axis notion to scrape the inside surface of the equipnent,
t herléby pbehiseght breirp heatéChead isencapsatated bycrovemciobure thig it rerged smhpregmirized 50
The activity inside the equipnent is nonitored by an operator using an
external yi @deRevmDdyOigft3¥of dangerous contaminants.
Thus, the invention comprises: i) a heat seal system that is capabie 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 equipment 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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that is connected to the video canera 470 depicted in FIG 58. Wen the
entire contents of the 20 equi pnent have been di spensed, the rodding pole
440 is retracted fromthe equi pnent, the rodding pole sections are,renoved,
and t he bl wieb04348nbly 420 is secured to the top of the cl FIrEsHgozxie 410.
32 WO 00/ 47473 PCT/ USQ0/ 03311 The rodding process can be repeated for
subsequeringesing the pashdlZafbehiawe epsembly 45 tetal iy pacapsuletes theerodiagsamidy ghase
assenbly. The closure plate 410 is renoved and cl eaned between dissimlar

| ots of phatthetslink barried berweeh tinvinsids ardrbhiyidé 90 thesequaither@d dépiciedan FIG. 57.

cl eaning operation. 5 Thus, the invention conprises: i) a blade assenbly

attached 10,1 N8 ELOMEn B 'Bacifil SBRSHPIEARN JARidaPHDES O bOMcped. je

assenbly; ii) use of an externa position

and video ponitor to nonjtor the activi%y i nsjide_the 2%Pipnent wi t hout
breach offel ¥ to thgppst 13 4 deeags 105 sequang ¢ A thechedlows asssmbl 450 anddbe
nonitoring system and rodding systemto facilitate rodding in a contained

manngr. 1fladdwsdnilindb@ein caotved pesittornbudhhs apriefwest clampeitoperted Hung theWatBior
devel oped to neet the stringent standards required tfor use in Europe, are

fabricate X4l i ' l.efini,c e r.esin
{1 m ani o T BpBrieh s it (EhES Behibf} aafOFES 8610 B £ o0blbie R RupiaRe o
proportion the qglefinic base resin, in a |lesser proportion an antistatic
agent, arf@annera Oncethermenns o secuin@ 440 19 &leagpd.the blads pssembly 425 post 442, and
possesses a thickness ranging from4 to 6 ml; a surface resistivity (as

det er m neddbingASI&N4B0 2aR- bedin of deseadtihentht equigiernhisdgettesd GUATE. 53NATRe
charge decay (as determined by British Standard BS7506) of |ess than 3.5

oot nor  thaCabi R S Alenf o Ay QB PR Yk Rl Ak IRKEIOR. R

roduce an electric di.scharge from.its surface
P 10 the expansion of the beﬁows %ssemb?y 456 as depicted m FIGS. 56 and 57, facilitates 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 pole
440 up and down in combination with an off-vertical axis motion to scrape the inside surface of
the equipment, thereby pushing the particulate material down through the discharge port. The
activity inside the equipmentnis monitored by an operator using an external video monitor 490
that is connected to the video camera 470 depicted in FIG. 58. When the entire contents of the
20 equipment have been dispensed, the rodding pole 440 is retracted from the equipment, the

rodding pole sections are removed, and the blade assembly 420 is secured to the top of the

closure plate 410.



20 which could cause an ignition of flammble materials. This assessnment is
made by continuously delivering charge into an enpty bag and attenpting to
ignite a mxture of ethylene and air with discharges fromthe bag surface.

The test usggoaafids shroud probe in which the gas m xture iﬂé‘f/bisﬁig]ﬁﬂer ay
ranges from0.096 to 0.18 ml. The charge on the bag is created by di spensing

33 WO 00/ 47473 TRETHdIRD pidaSsk ean oo agpaarld] fof subseqent s BAthe BanmRYmiBBalUBAt 2
corona chargi ng probe that is hung on the inside of the bag and energi zed

by up to p,Q8P.#4L EBSUIZEBJZE&E g&%mibgr. r'ﬁfée(ﬁ%sﬁ:?? ﬁlgte? 107 E‘?r[x&\ire'ae dhcggaﬁtsa gﬂv%ﬁen

fl ammabl e gases are 1gni at any tine esti ng,

fails. Thﬁ' t_es,ﬁs are _condycted_in both anmbient and low, i.e., less than 15%
rel ative AgHIAiles ofjarueulatey dhahgdews aseembly 145 Oais apiarest durmes éhd plepoingr
hum dities. Thus, in a first enbodinent, the filmconprises an ol efinic base
resin, anbpexhwdrn.c additives, and inorganic fillers. The base resin
conprises materials such as pol yet hyl ene, pol ypropyl ene, or m xtures

thereof. Antis i Lid:ves - JLOOROARY 6. ] en inc or at.ed
i nt ogt he base Erggeléslctgég gy&}ﬁrér)%r%v ésg!ogea;‘gl i Hséﬁg’ﬁdg%%rh %’%r‘ﬁa Se(% E:eaprlit in

IS present in r from95.0. 10 t0 99.5% the antistatic additives
are pres efﬁ‘%caPWEil e‘f‘g}ﬁﬁe %{?Y“bﬁer HHlews ﬂSSFE’%b’} sodsetfanprernallyRpaiioned videpspmesa,

present in a range of from0.1 to 1.0% In a nore preferred enbodi nent, the
fil m conpliisesuakedridniided mehine ts nsdnitas thei adaity irswde tHe BgiipmemohitidbreRra of
("LLDPE"), ultra |low density polyethylene ("IJLDPE"), or m xtures thereof;

and 5 o | FOuuR, g PRER O P QISR Bl e AR OB hiERRhe

excel l ent static_dijssi ive. properties to the formulation and offer
i mproved Sfsiant tq fapilitate dlgqg ’in@ac-ogﬁ’é‘&'d P¥¥Ganic filler inparts excellent

slip and antiblock properties in the finished filmproduct. In this nore

prefiérred enbodlheemansfdrhventairess of the pesesentventiorg whitlyevedd dévedonediStot me&%hb %

the am de antistatic agent is present in arange of fromO0.1 to 0.5% the

am ne ant kshabhCot@AaRts reguiRd®fR Use iR Burd ) 9f MorichRE ot hkiBielrifate?AH 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" ohums per square; and a charge decay (as
determined by British Standard BS7506) of less than 3.5 seconds.

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

20 which could cause an ignition of flammable materials. This assessment is made by continuously
delivering charge into an empty bag and attempting to ignite a mixture of ethylene and air with

discharges from the bag surface. The test uses a gas shroud probe in which the gas mixture

ignition energy ranges from 0.096 to 0.18 mJ. The charge on the bag is created by dispensing
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20 the silica-based inorganic filler, such as di atonmaceous earth, is present
in arange of fromO0.1to 1.0% In a nost preferred enbodi nent, the film
conprises an ethylenic base resin such as LLDPE or ULDPE, wherein a.nost,

preferred g{hyhefi¢ base resin is a netallocene-catalyzed 3 A{AT3
PCTI USOQ' 03311 resin such as a copolyner of ethylene and 1- g‘é?@r?@%é%‘

anti stati goflGelléty fut6 HEHAp D BY thé LELHS a @FbICHARS RS pRIbe WKt RERRAS G 'Hn%i&é giic
materials, wherein a nost preferred antistatic additive 1s a conbination of

Yboe T epPiL b S BB CACTIOAT B TRt scemeen o et s 1 B ©

additive, 5 wherein a nost preferred antiblock and slip additive is a flux
cal ci ned dlamashie 8aws aEsnhanifed phany tumedenngsthedestingy dfeamatedakfalodiThertests ttwe
netal |l ocene resin is present in a range of from99.0 to 99.4% the

N, N- bi s( 2cbiydlicxiis bbtlahthietr and Raiide 1658 tRRESeNeldtVe Aufdlss, 8 stfit'icoéﬂa%ge% t&g
0.5% the POE(2) C13 -C 15 alkylamne is present in a range of from0.05 to

0. 1%, and Cj i ceous earth is present in a range of
fromSO. 1 %%Q%.%%%i%‘%!nﬁgqﬁgﬁlﬁg@ﬁ%&has been di scl osed as constituting in
its broadest range from95.0 to 99.5%of the film it should be appreciated
that this percdmfadea fieshembediment, fee filom eamprisevan olefinic bessiresipraptistatic additives,
film and represents the sumof the individual percentages of resin

cont ai nedand torduicfilfes. ' Bifd Bhse rdden othpe fed mteralelidoh\a8 polyRfH 14RE pbIPRIPFANE,
fillers. The resin may be introduced directly, or as part "of a mastefbatch

ith h . ] . Ll h | | -
pol yet hyl 8heiHEs M, ARTRAREAIA e bl Soreas® silds Ao Rk eSS RAGr e B paseana

tw ce the strength and durability afforded by other types of polyethylenes,

such as, resir fosxmpored processi@iity and Redprmage- dbiesTesip ip prepentliy lagarge ofifeom 95.0

antistatic agent results in very low electrostatic charge dissipation

time, Whieho.5%,; alssamistatit atiditivbeaterpryent intirange bNemd. Big/0.6%%; 268 Wdi@sraasict he

transfer container is filled with powder in hazardous |ocations. The film
filler is present in a range of from 0.1 to 1.0%.

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

15 inorganic filler. The antistatic additives impart excellent static dissipative properties to the

formulation and offer improved shelf life. The silica-based inorganic filler imparts excellent slip

and antiblock properties in the finished film product. In this more preferred embodiment, the

resin is present in a range of from 98 to 99.3%, the amide antistatic agent is present in a range

of from 0.1 to 0.5%; the amine antistatic agent is present in a range of from 0.01 to 0.1%; and

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

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

LLDPE or ULDPE, wherein a most preferred ethylenic base resin is a metallocene-catalyzed
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20 material is thernoplastic, which allows it to be thermally welded to
itself without the need for either chem cal prinmerS or adhesives.
Additionally, the filmmaterial is virtually clear, which affords operators

the abilityat@syi,§W the contents of a container. Finally, tRgpki bt%aﬁf’i”
easily be Pabrlcat ed in various configurations to neet the neegs of a

speci fi c ragplshdthd 9QOpé“»i‘a'm}épo_@@flﬁ?&l%n?@édt@@aﬁ%ﬁﬁ%aﬁ% B&b‘ﬁtiﬁé l@@mﬁfiﬁﬁg Uther

i nvention provides an econom cal and reliable systemfor the conhtalfie
transfer of. rthcul ates, T te vides.an _enviraennmgnt .in.which the
full - bodymﬂ?%ﬁ%stc%? gg%‘%‘%eg?ﬁses‘i]%r%%&?ltés%‘%a?% w588 B o ble e s Ry A
transfer nmethods are_unnecessary duri &% di scha_rg;g‘g and chargi ng

oper at | orfsconmipgian @loNiMibimZny exretyddadecansamiie anh PO pEdIHCISsalkdnmine

i nproved econonics resulting fromthe enhanced recovery of particul ates. By

provi di nqwhefe “FOEM tp#OdtatsCiily @ty nc BVl yBRRabasddSaitAAEISMY shiP aBBHRE,
subsequent transfer containers, the invention overcones the prior art

Phe Vessaregap f rictn el s PRER ARERin a5l SHulilibr G obmat cineatt 8df

filled transfer container into a vessel in a subsequent processing step. 10
The i npr dndhis canst aiciersert crabotimeniythegnetalleggae prsisisiprésent/in@frangmod ofydmPoriat
sealing in an environment which heretofore has contai ned an unacceptabl e

I evel of ooovhumtNyNebid(Bshdrodyeghyljdodeiangarigp & prestt f@&fdn%;éafﬁ@n{mg 16 0nbal ned
mechani cal breakup of aggl onerated particulates while elimnating the risk

possess odt FRERAEISLCRY kb F pRRATHC Bobd AT ASFORIL R Mis3rsatinee

system 15 While only certain preferred enbodi ments of this invention have
been showhtemaceoys s&ith krerrewppt ed/rapge pf frestl: ko GA%. nany nodifications will
occur to those skilled in the art. Additionally, while the invention has

beerp descri bedWhile ttles Besimhas beznafisdiosed tas constioutinzein iphisoaa e tinige dtorh 198 WStor v,
the systemis equally applicable to any industrial application which

requires do, oM Lhale bebpftkciBRl i Wi béRentie feprest S bR Bfaf anfdfiftl 412
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 metallocenc-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. Finally, the film can easily be

fabricated in various configurations to meet the needs of a specific application.
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20 it is intended herein to cover all such nodifications that fall within
the true spirit and scope of this invention. 36 What~is clained is: 1. A
met hod for the contained transfer of particulates, said method conprising
the stepsy@hosfyda attaching a charging sleeve of a first gf-pa g‘%o% ity of
enpty transtfer containers to a first of a corresponding pl uraF| y 0
attaching pol fhs, e fe&hfinvirtion BRovideste SPORKIER ald ?aﬁbfétsg&em%ﬁfmwéam%?)
installing the assenbly on a di scharge flange of a process contal ner: c)
introducing_an inert gas_to fill the enpty first transfer container; (d)
openi ng Hanses of pagisulatesy dhe pystere pRvides 48 eagisermentin whicholve fgl-pady poutcitve t o
flow into the first transfer container so as to provide a charged first
transf er gGRMA R8piratbA) asBdb@sbd dvithh Eorfvehiddnal RARTN hIHRR e 391’1@(%8&&% F?iru@ﬁ?de a
charging sleeve first section and a charging sl eeve second secti on; :
separating the charging sleeve first section fromthe charging sl eeve second
sect i on disgharging andeharging Operatins o F IR 3 cergiamen) siangipoint.dhe mientisu promdes farhe
cani ster and provide a closed, charged first transfer container; (Q)

renbvi nginpreved esesmichresgddg fions thetenhasded recoatyad figarticilings. pB&Cprogididiesor
chargi ng sl eeve of an enpty second transfer container over the charging

sl eeve fj | ¥ f: £ ' nd attachin he char gi ng
sl eeve o#dn%ﬁ%dégcr?%ﬁaﬁﬁrg%g gk%f&ef%%{@ﬁéegésssg &}B%&n]‘{%éls'ﬁ%F g'tle(glrt grags ro%d’tt%{f’?réctﬁ? ng
poi nt di sposed above the first attaching point of the canister; (i)

r enovi ngiVERIGAYCERORES Sleauipe aft problest assogpted mathithe presence pEpasticwataaibetirthe r om
the <canister, and containing the charging sleeve filmstub in a bag-out

sl eeve; tube and the vessel port, and solves the mechanics of discharging the contents of a filled transfer

container into a vessel in a subsequent processing step.

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

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

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

this invention.
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(j) closing and renoving the bag-out sleeve; (k) repeating steps (c) through
(j,) for the plurality of attaching points and the plurality of transfer
containers in a particul ate contai ned manner. 2. A nethod according to claim
1, wherein each of the plurality of attaching points is an o-ring groove in
a mltip ansrcileﬂ&ﬁ&?sm ster. 3. A nmethod according to claim1, wherein steps
(e) and (f) conprise, respectively, heat sealing a portion of the first
charging sleeve so as to formthe charging sleeve first section 37 and the
char gi ng_ sl eeve sec&nd ection, and separati ng:ty the charging sleeve first
section trom AtRghe &?fdﬁﬁgo@ﬁ@é@ga%%@dﬁd)ag&lh o S tngthod eemprésing the sapg
portion. 4. A nethod for the contained transfer of particulates, said nethod
conprising the steps of: (a) attaching a discharging sleeve of a first of a
plurality of CGhattaphthg a chesgiag sleove aff mBrssof 4 plueality oBémpty teansfer caspioaditng

luralit f .attaching points of . a canister sp as.to provide a canister
Bssenbl y?éfs(fsf aiCﬂE?%WP?Wg Pﬂlﬁéﬁtas%fmwn% ROMt ol GRSIPLIGRS 9rPIgVidE Gcarister

cont ai nefgsehBly; el easing a restraint on the charged first transfer

)

container, allowing particulate to flowinto the process container so as to
provi de a di s anstpdling the ssscmbdy e e dischargaflage; of @droassosimgnehe fir st

di schargi ng s| eeve so. as to provi di schargi ng.sl eeve first section and
a di schar gi ngtc‘jf‘gw&mgg@amrg@éf? gﬁtﬁ? %‘?pté’zgg%‘?f’gﬁﬁc?ﬂ@nﬁ’i;schar ging sl eeve
first secti 0”@) ro%@ﬁihEE‘a di's&fa?g’ér HiWork |tl?cef!1%c§s§%ﬂﬁinq§,e£1d\ﬂﬂg PartRalalLtoPfiGV ! de a

di scharging sl eeve frimstub on the top of the canister and provide a
cl osed, uitsthedirgidransfcr eentainenrsofagito prorvide axharge( firstrtesmsler pentsiner; cl osed,

ECRESRIEINE st T E AN ONTE GRS R
a charging sleeve second section;

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

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

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

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

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

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

of transfer containers in a particulate contained manner.

2. A method according to claim 1, wherein each of the plurality of attaching points is an

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

3. A method according to claim 1, wherein steps (e) and (f) comprise, respectively, heat

sealing a portion of the first charging sleeve so as to form the charging sleeve first section
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di scharging sleeve filmstub of the first transfer container, and attaching
the di'scharging sleeve of the charged second transfer container to a second
attachi ng poi nt disposed below the first attaching point of the canister;
(h) removing the discharging sleeve filmstub of the first transfer

cont ai nejind thethiihe G2 %E@Jnd LAbr AR 8 r@}d;%%ﬂécﬁgﬁgég&wﬁrs%' 18 hdrh M

stub in a bag-outl sl eeve; closing a VI ng - out s eeve; 0)
r epeat i ntpeshagmg(steve mcongheqtllo)l within thedept sealad postionf attachl ng points and
the plurality of transfer containers in a particul ate contai ned nmanner. 5.
A met hod according to claim4, wherein each of the plurality of attachi ng

points is an AQnéthé\ﬂfcﬁrtH@M&]thlﬁe@trHﬁHfEﬂ cmp%r&uldtésg sHAPhIRGT con@pnsﬁh%@l
according to claim4, wherein steps (d) d (e) conprise, respec ver, heat

sealing @fportion of the first di schargl ng sl eeve so as to formthe

di scharging s t Lon A har l.eev ond
section, and @zgi h%n%%élfﬂg:?%ﬁ% Ci'r‘? r§{ @eeé\/@u?ahys?p hél&ﬁ? fe; ‘Pﬂ%rs
di schar giong fisttesve caﬁs@eﬂdﬁgqﬂmmy%ft RtdhinBepdiatof LAl ey bt @) prokidea
met hod for the contained transfer of particul ates, said nethod corrprl si ng

t he step@anl%fffan{f‘f&)bliattachl ng a cartri dge connect sI eeve to a discharge

flrange adapt et gl Bl A5 8RmeTOP LSk, nbRle FAUALNTAEREL 11 dge on The

di scharge fla I'spens urality of enpty

transfer cont@)pdessidg Orastrhigt 6athy ¢Higgdaitst trﬁisﬁi@icﬁﬁtaid&!? AWy arnsﬁlafertansf er
container in a restraint, each of the El urality of enp é\ytrans

cont ai neflewdyaphg BopRSs SORAIIRE RS 10 PFAVA hedisehugedi fﬁgt%ﬂﬂé €ontawer;i nt r oduci ng
an inert gas dz Jlééli%rtﬂ%eﬁﬁ%%hgff sIEEANSS ‘r?{ (t)c\?An?)P&\%éﬁrdmc(kﬁ%}agugé)@ﬁE ﬁ?st

di scharge val € process co@ntal ner, ng particu
section and a discharging sleeve second section;

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

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

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

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

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

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

of transfer containers in a particulate contained manner.

5. A method according to claim 4, wherein each of the plurality of attaching points is an

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

6. A method according to claim 4, wherein steps (d) and () comprise, respectively, heat

sealing a portion of the first discharging sleeve so as to form the discharging sleeve first
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through a first transfer container charging sleeve into the first transfer
contai‘ner so as to provide a charged first transfer container; (f) closing
the first charging sleeve so as to provide a charging sleeve first section
and a charging sleeve second section; (g) separating the charging sl eeve

first segii - : ' v, c [ [ a
bott om p%etrct]&ghaﬂc([) aéléskg%%lr;@' %%%ss?!éor%%c%ﬁ (gll’ (r%g((rii sgﬁ%ﬁ%f g\&? gg’cgﬁg]l%gss gé(’??é/hgsn?ar ged
first trsmtbefronahe disoleargingls)eevesmund sectibe withosthd heathsailge goftionst t r ansf er
container; (i) repeating steps (c) through (h) for the plurality of transfer
containers in a particulate contained manner. 8. A nethod according to
claim 7, 7wher &ifieRbe RS thé Lorﬁaﬁﬂaf ﬁhns‘f&rmfﬂaﬁ?oulit@é@ﬁﬁtrﬁéfﬁécﬁco in ﬁl%ask g9 a
portion of the first charging sleeve so’as to formthe char nggs eeve first
section ofand the chargi ng sl eeve second section, and separating the charging
sl eeve first ctiqn from, the chargi sl eev econd sectjion w.thin the
eat seal ed. pld GGG 3 AR cPBTeL SEVEITE oA (yes KPR OCH BOPT m
conpri si pghtaRero! efini c base resin in a greatest proportion, an antistatic
agent in a | esSer proportion, and a filler with a resin in a |east
proportion. 3@)n@uning paarsfidge apbadisthmgatagedidapiet;o claim 9, wherein the

lefinic b in i | d, fr th LSt | yet hyl ,
ol ypr opyl ene'® hathiii & Fid of Aavugh Sgsapneh P Eas Bdhg BsidEA oc o
to 99. 5(V?1_aéihg tiR WSSty FHrbtGraAGRP bontainef MSERktriift, dadiPd¥lfe 9fur§lit?'35‘f@m¥ty frshsfbr6%

and the filler is an inorganic filler present in a range of from0.1 to
1. 0% 11containgrs nemiprising panensfescantamrghamgingslesvei m 9, wherein the olefinic

base resin is, selected fromth consd sting.of linear |ow density
pol yet hyl ene, (djjlnft oéltuf:%\%/aﬁélﬁ%} %%ﬁﬁ%ﬁ@ﬁ?ﬁ??@?gﬁt traé‘%]zfrﬁ?&t?lﬁ'rcrés t hereof ; the
antistatic ag@plopksing @l @isdhatkel va0V8 b eheOprousss COAGIME, Abwihg partRiiabeto flow

through a first transfer container charging sleeve into the first transfer container so as to

provide a charged first transfer container;

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

(g) separating the charging sleeve first section from the charging sleeve second
section so as to provide a bottom portion of a second transfer container and provide a closed,
charged first transfer container;

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

(i) repeating steps (c) through (h) for the plurality of transfer containers in a

particulate contained manner.

8. A method according to claim 7, wherein steps (f) and (g) comprise, respectively, heat
sealing a portion of the first charging sleeve so as to form the charging sleeve first section
and the charging sleeve second section, and separating the charging sleeve first section from

the charging sleeve second section within the heat sealed portion.

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

proportion.,
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based additive, an am de-based additive, and m xtures thereof ; and the
filler is a silica-based inorganic filler. 12. A transfer apparatus
according to claim11l, wherein the olefinic base resinis a

net al | ocene-catal yzed resin; the antistatic agent conprises N, N-bis

(2- hydr oxy et hylpandRe agpraasetdrdng tdekkirh 3) whededr bolafiky [bagd Rein i@REctBE

filler is a flux calcined diatonmaceous earth. 13. A heat seal ing apparatus
capabl e Bemother gronmFossisting, of rpolyettyiened palypeapyianen aedtmixsuesl thapfarad us
conpri sing...a.c rol I e Lnet. . [ ntrol . ho [,
{1 exar m Dt £ R L RPA! SEMIPOFI BiansBalt® Bhonf Rk B0 rape BEHBRA T,

cl ai m 1340 (6981 idtht fitlecionhivdrgii€ lilletgresencil Aage 6OMPHICSE® ROWEr control s,
tenperature controls, logic circuits, a first purge and pressurization
system for a main control enclosure and a second purge and pressurization

system fpy thg ch‘i‘q@feh gﬁ%l:at'{l? ﬁgcolr&iﬁ% é(;g bR SRy nefa) gﬂég?lgig@@:bg%é;%sﬁciﬁ QEflig to

claim 13, whereint eat sea conprises erature sensor
di sposedfrom the grauptcoasistingof Snuaf fose dadsity lpelyetatbne anitradowsieasindpdlgsthgend, ur e
sensor di sposed on a second sealing surface qf the head. 40 16. The heat
seal i ng %ﬁp‘&%"é‘fﬁﬁ%ﬂ?&? r;alilwttstftlewgg%l&é?lem efmthe gEowLFRISHSTng RE P ST IS-

cabi net ﬁé%g&’ﬁélcﬁﬁ% RAYRid& BN Qhiditivh SR GhRAWHESHERBE ! MPthe! R & ﬂiﬁ&éﬂaés@d and

a purge an pressurization systemfor a main contfol enclosure and tor a
heat ed hmatgasedilldnead encl osure. 17. A roddi ng apparatus conprising: a
closure plate disposed in a top charging port of a process container, the
closure plate having a first side and a second si de;

12. A transfer apparatus according to claim 11, wherein the olefinic base resin is a
metallocene-catalyzed resin;

the antistatic agent comprises N, N-bis (2-hydroxyethyl) dodecaneamide and POE (2)
C13-C15 alkylamine; and

the filler is a flux calcined diatomaceous earth.

13. A heat sealing apparatus capable of operating safely in a hazardous environment, said
apparatus comprising:
a control enclosure cabinet, a user control box, a tower, a flexarm, and a heat seal

head.

14,  The heat sealing apparatus according to claim 13, wherein the control enclosure
cabinet comprises power controls, temperature controls, logic circuits, a first purge and
pressurization system for a main control enclosure and a second purge and pressurization

system for the heat seal head.
15. The heat sealing apparatus according to claim 13, wherein the heat seal head

comprises a first temperature sensor disposed on a first sealing surface of the head, and a

second temperature sensor disposed on a second sealing surface of the head.
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a post disposed so as to penetrate the closure plate, the post having a
first 'end and a second end, the post first end having a neans for renovably
engaging a rodding pole or a first of a plurality of rodding pole sections;
a bl ade assenbly attached to the second side of the closure plate at an

I nteriorqydppe t] f r tne bl ade

conpri si }1% a E?%E'g&a%egn%gcagh%g??i %Sg‘%g’&f Fc{] %%hﬁo@’e‘;ﬁgegeg]?lngﬂt %ogl?%ggp !:léséucr%nd
end; a bedbimpsoagsisabbywdi spasss empastire @neaps lbgt eitchts,past aspegndnénd
and to facilitate novepnent of the, blade as%ggblg mdégin t he process

cont ai nePTeSSYNZAQNSYHEMHERA Saycontgl apdiesurgandyiar p Seated,aeat sl heathenclasirep| ade
assenbly in a stowed position, the securing neans capabl e of being

mani pul ated fromthe exterior of the process container; an illum nation
source; &.vi dagodding appraratys egpprssing:a t ransparent view port; and a port
assenbly to facilitaﬁ? hnsethon of .the illghknation sour.ce and, t he Yideo
moni tori ng me&ROSUrE RlatadisRessd dn 2 49p chareing Ret oA ArqorsONAIngSs the glospré plale o5
sai d met RagaELRE bidk B8d h Bb&ohligie; of : (a) renpvably attaching a cannister
connect sleeve of a canister to a discharge flange adapter of a process

cont ai ner, ana pegirdispebtd/smag Wcprnatgate ke clasirs péate,tthe phe tavigtrmfige cid ande

Femovabi ard BedithG PRUCHE! S BPETEa e TR Bt B et e e y

t r ansf er firs¢ 8 pluRBity of Ddinkipokd sebfiomd; cor r espondi ng plurality of attaching

points of the canister; (c) introducing an inert gas to fill the enpty first

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

a bellows assembly disposed so as to encapsulate the post second end and to facilitate
movement of the blade assembly within the process container;

a securing means for holding the bellows assembly and the blade assembly in a
stowed position, the securing means capable of being manipulated from the exterior of the
process container;

an illumination source;

a video monitoring means;

a transparent view port; and

a port assembly to facilitate insertion of the illumination source and the video

monitoring means.

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

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

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

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

41



(d) opening a discharge valve on the process container, allow ng particul ate
to flow into the first transfer container so as to provide a charged first
transfer container; (e) closing the first charging sleeve so as to provide a
charging sleeve first section and a charging sl eeve second section; (f)
separating the charging sleeve first section fromthe charging sl eeve second
section so a@)opepingvidischargehal gi ng tisl evas fcbhiaingt, ubllo®ing Pertioateo fidw t he
canister.angc%rovide a cl.osed, charged first transfer container; (Qg)

renovi nghBe rd d@RsICLsRIYRY Spias &1 ProV s Scbareed firsd Uisarler ¢afaipstaci ng t he
charging sl egg\é?cl‘aging@heeﬁﬂgf Yhat SR8 Blctd &f‘%ﬁ@{pr&ﬂ@é AtrMrbin \éf‘erevﬁ Rt s&iBh 3hd'o

sleeve filmstub of "the first"transfer container, an ttachi ng the charging
sl eeve of chargiog eleptoscsesbiedtianpty transfer container to a second attaching

oi nt di sposed, abo the .first attaching.pojint of the capister; (i)..
P oovi ng Fhe. Ohapaene Meshoiding siRmiein! GRiETEOH Be chging SRere Somdidhtion t  om
the canisheto pRRCH haighigndedrefikhafuBi A0l Bsien b lne htified Bnd pRAMKEON!

sl eeve;, (j) closing and renoving the bag-out sleeve;, (k) repeating steps (c)
t hr ough ¢lp3edf drargeddirpt tranafer conteiert t achi ng points and the plurality of

transfer cont 'ncerésv.i n,a ?aréji g}fﬁla&? sg?nt | ned, manner. 19. A nmethod for the
cont ai ned tra¥efep 6If‘gg‘§r° qs€ Icl S S T ’icf%l&au&ecfnprisi ng the steps of:

(a) removabl ym3tilaGhs ABe *he@HY Skeefe 6P HACEhpS! 8RW¥Ad Gtandfcd abintdifir éwer &hghar ge
flange adapter of a process container, and renovably attaching the canister

to the cthargjes sleevsyblm sabmidhe fiss tragsfencqtanerd andattachingathe whangtngothesye of
i st ly: (b | v._attachi ' ' : f irst
of ' pl PRI steopf Al TSR LoRbhBCIN 2% @nd FEORRE Sty R BB b hai ng

pl ural i t firspittarhing@oim @f BRicahiste®f the canister; (c) releasing a restraint on
the charged first transfer container, allowng particulate to
(i) removing the charging sleeve film stub of the first transfer container from the
canister, and containing the charging sleeve film stub in a bag-out sleeve;
(j) closing and removing the bag-out sleeve;

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

of transfer containers in a particulate contained manner.

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

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

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

(c) releasing a restraint on the charged first transfer container, allowing particulate to
flow into the process container so as to provide a discharged first transfer container;

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

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

(f) removing the closed, discharged first transfer container;
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flowinto the process container so as to provide a discharged first transfer
container; (d) closing the first discharging sleeve so as to provide a

di scharging sleeve first section and a di scharging sl eeve second section;
(e) separating the discharging sleeve first section fromthe discharging

sl eeve second(g )%ﬁé‘&ﬁ%’ﬂl&&sélﬁuélﬁg RIRVE &g aacl%ééahﬁécghd‘Qraﬁéﬁﬁ\‘,@ntﬁinleffb%rutlﬁe0”
the top of the canister and provide a closed, discharged first transfer
cont ai nedlSCl(atglng shesve digmt stab (ﬂfdbecﬁrsfdtrsmﬁlﬁargm@mmrr gnd tattachife the dischdrging; 42

I f d f
bokr Pt noMteehecdling shaed edda SaRriis shiimet i b asiond SE8Nng 5PRP Fonta ey L
attachi ngletﬂ}g a&a&ﬁﬁ@pghﬂ@fthgbﬁﬁmer of the charged second transfer container

to a second attaching point disposed below the first attaching point of the
cani ster; (h)()epwoving thdisehasging slsiewe fin stubeoff the dirsit transisr copfainer from the

{ranst ef R0LALACL AN WSy 8801 5] SFoyAT GATHAL 0N gy T sChar gi ng ol eeve

filmstubin a And ha bag- out sl eeve;

0) repeating g) abgng@ﬁdtdﬂim@nhélb)lg.bﬁfsléd@e pl ural [ ty of attachl ng poi nts and
the plurality of transfer containers in a particul ate contained manner. 43
(j) repeating steps (c) through (i) for the plurality of attaching points and the plurality

of transfer containers in a particulate contained manner.
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