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TECHNICAL FIELD
[0002] The present invention relates to material storage and/or processing containers and drain

connectors therefor, including containers used for the processing (e.g., mixing and/or reacting) of

various substances in laboratory and industrial settings.

BACKGROUND

[0003] Mixing and/or reacting of components, such as different types of solids, liquids and/or
gases, have numerous applications in different industries. For example, in the pharmaceutical
industry, different types of drug precursor materials and/or therapeutic agents are mixed and/or
reacted. In the medical field, components such as body fluids and/or drugs are mixed and/or reacted.
In the semiconductor field, wet solutions are combined with abrasives to make slurries. The food
industry also incorporates mixing operations into a number of applications, including the mixing of
water with dried food to accomplish rehydration.

[0004] In these and other industries, however, the components to be mixed or reacted may be
hazardous, dangerous, infectious, and/or require high levels of purity. For example, in the
pharmaceutical and/or medical industries, components subject to mixing or reacting operations may be
toxic. In the medical field, fluids to be processed may contain live viruses (e.g., HIV) or other
pathogens, justifying the need for individuals to avoid contact with such fluids. Furthermore, in the
semiconductor industry, handling of chemicals is avoided to reduce the potential for forming
particulates and introducing impurities. For these reasons, it is desirable to accomplish mixing or
reacting steps in sealed substance processing assemblies fabricated with non-reactive materials.

[0005] In substance processing assemblies, it is important to minimize dead volumes (stagnant
regions where unmixed components can avoid agitation) for a number of reasons. A first reason to

minimize dead volume is to promote thorough or high quality mixing, which is critical to certain
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[0013]In a further aspect, the invention relates to a nmethod utilizing a
drain connector nounted to a container having an interior volune, the drain
connect orwoanri3sdidng drain flange defining a bore, a holPCowshadyp3zmsns anged
to nmove within the bore to selectively affect passage of material to or
fromthe interior volune, and at |east one circunferential sealing el enent
di sposed between the drain flange and the hol |l ow body, the nethod
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contal n‘.‘f6013] In a further aspect, the invention relates to a method utilizing a drain connector mounted
to a container having an interior volume, the drain connector comprising drain flange defining a bore,
a hollow body arranged to move within the bore to selectively affect passage of material to or from the
interior volume, and at least one circumferential sealing element disposed between the drain flange
and the hollow body, the method comprising: moving the hollow body relative to the drain flange
between a first position arranged to permit passage of material to or from the interior volume or a
second position arranged to inhibit passage of material to or from the interior volume; and operating at
least one locking element to maintain the hollow body relative to the drain flange in either the first
position or the second position.
[0014] In another aspect, any one or more of the foregoing aspects and additional features
disclosed herein may be combined for additional advantage.
[0015] Other aspects, features and embodiments of the invention will be more fully apparent from

the ensuing disclosure and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a perspective view of a first processing container (e.g., tank, bag, vessel, or other
receptacle) that is cylindrical in shape and suitable for use with a drain connector according to the
present invention, with the container including a hollow sleeve containing a mixing element and an
associated support rod, with features interior to the container represented in broken lines.

[0017] FIG. 2 is a perspective view of a second processing container that is cylindrical in shape

and suitable for use with three drain connectors according to the present invention, with the container



i ncluding a holl ow sl eeve containing a m xing el enent and an associ at ed
support rod, and with features internal to the various external structures
repr esentwo 20m/13843ken | ines [0018]FIG 3 is a perspecti PeTXiSeav1082888 t hi r d
processi ng container that is rectangul ar cubic in shape and suitable for
use with at | east one drain connectors according to the present invention.
[0019]FIG 4A is an elevation view of a hollow plunger, drain flange, and
| ocki ng . co | | ar ain _connector. in cl osed and unl ocked state .
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[0020] FIG. 4B is an elevation view of the hollow plunger, drain flange, and locking collar of the
drain connector of FIG. 4A in an open and locked state.
[0021] FIG. 4C is a side cross-sectional view of the hollow plunger, drain flange, and locking
collar of the drain connector of FIGS. 4A-4B in a closed and locked state.
[0022] FIG. 4D is a side cross-sectional view of the hollow plunger, drain flange, and locking
collar of the drain connector of FIGS. 4A-4C in an open and locked state.
[0023] FIG. 4E is an elevation view of the hollow plunger, drain flange, and locking collar of the
drain connector of FIGS. 4A-4D in a closed and locked state (i.e., the same state as shown in FIG.
4C).
[0024] FIG. 5A is a perspective view of the hollow plunger illustrated in FIGS. 4A-4E.
[0025] FIG. 5B is a side cross-sectional view of the hollow plunger of FIG. SA.
[0026] FIG. 5C is a side cross-sectional view of the hollow plunger of FIGS. 5A-5B coupled to
an outlet tube.
[0027] FIG. 6A is a perspective view of the drain flange illustrated in FIGS. 4A-4E, oriented
upside-down compared to the drain flange orientation shown in FIGS. 4A-4E.
[0028] FIG. 6B is a side cross-sectional view of the drain flange of FIG. 6A, oriented the same as
the drain flange shown in FIGS. 4A-4E.
[0029] FIG. 7A is a perspective view of the locking collar shown in FIGS. 4A-4E.
[0030] FIG. 7B is a side cross-sectional view of the locking collar of FIG. 7A.
[0031] FIG. 8A is an elevation assembly view of two portions of a hollow plunger for use with
drain flange and locking collar according to another embodiment of the present invention, with the
hollow plunger including an upper hollow core portion with a first internal cross-sectional area or
diameter, and a lower hollow core portion with a second, smaller internal cross-sectional area or
diameter.

[0032] FIG. 8B is an elevation view of the hollow plunger of FIG. 8A in an assembled state.



drain connector of FIGS. 4A-4D in a closed and | ocked state (i.e., the sanme
state as showmn in FIG 4C). [0024]FIG 5A is a perspective view of the

hol | ow plwogerl/idb43astrated in FIGS. 4A-4E. [0025] FI G 5BCIrasSanigioszsos
cross-sectional view of the hollow plunger of FIG 5A. [0026]FIG 5Cis a
side cross-sectional view of the hollow plunger of FIGS. 5A-5B coupled to
an outlet tube. [0027]FIG 6A is a perspective view of the drain flange
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invention, including the hollow plunger of FIGS. 8A-8D, the flange of FIGS. 6A-6B, and the locking
collar of FIGS. 7A-7B.
[0036] FIG. 9B is a side cross-sectional view of a hollow plunger, drain flange, and locking collar
of the drain connector of FIG. 9A in an open and locked state.
[0037] FIG. 9C is an elevation view of the hollow plunger, drain flange, and locking collar of the
drain connector of FIGS. 9A-9B in a closed and locked state.
[0038] FIG. 10 is an elevation view of the hollow plunger, drain flange, and locking collar of the
drain connector shown in FIG. 4E, with the drain flange joined to a wall of a container (shown in
cross-sectional view), and further including at least one external sealed jacket (shown in cross-
sectional view) engaged to a portion of each of the hollow plunger, the drain flange, and the locking
collar.
[0039] FIG. 11 is an elevation view of the hollow plunger, drain flange, and locking collar of the
drain connector shown in FIG. 9C, with the drain flange joined to a wall of a container (shown in
cross-sectional view), and further including at least one external sealed jacket (shown in cross-
sectional view) engaged to a portion of each of the hollow plunger, the drain flange, and the locking
collar.
[0040] FIG. 12A an elevation view of a hollow plunger (with internal structures shown in dashed
lines) superimposed with a cross-sectional view of a drain flange of a drain connector in a closed state
according to one embodiment of the present invention, with the drain flange joined to a wall of a
container (shown in cross-sectional view) and further including an external sealed jacket (shown in
cross-sectional view) engaged to a portion of each of the hollow plunger and the drain flange.
[0041] FIG. 12B is an elevation view of the hollow plunger superimposed with a cross-sectional

view of the drain flange of the drain connector of FIG. 12A in an open state.

DETAILED DESCRIPTION

[0042] The disclosures of the following patents/applications are hereby incorporated by reference
as if set forth herein: U.S. Patent No. 7,249,880 entitled “Flexible mixing bag for mixing solids,
liquids and gases;” U.S. Patent No. 7,083,323 entitled “Flexible mixing bag for mixing solids, liquids
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drain flange and | ocking collar according to another enbodi nent of the
present invention, with the holl ow plunger including an upper hollow core
porti on WOROH/M3B433t | nternal cross-sectional area or diPamaiSer11/032sds a | ower
hol | ow core portion with a second, smaller internal cross-sectional area or
diameter. [0032]FIG 8B is an elevation view of the hollow plunger of FIG
8A in an assenbled state. WD 2011/133437PCT/US2011/032808 [0033]FIG 8Cis

a side cross-secti.onal .assenbl ' of . the two portions of the holl ow

ol unger MBf ety WA UPodaRTENg, TEB-PL Snittede D comeslor T s Piofes s

hol | ow ptaspgee.” of FIG 8B. [0035]FIG 9A is a side cross-sectional view of

a hollo lLunger,, .drain fl ange, and ., ocking collar of a drai.n connector in
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6A- 6B, andS t he (I: 0 aki. n Sctol | ar Stof eFIiGS. A B 1003 %lFItC-%e 9B, i S fsi (aea.
cr oss. s RSl “IUFBr S HarHOI D RS Ar e PGS, and BT nb G811 ar
of the do@ettochomas oviroaferttle&ern@iol acoaninep@ny Bniahiboekigduss baheas] QR23éd1&d G
9C is an cElteev?etnidi(rjln b\e/ti eeg\rll (e))]:tergorr]eor 1%|nsI 8 a lralilnn a?r{ e 3915 aai h%u‘;' %r(])gehrra?nngd ltoogll(()i eng
col l ar &t“t'h g betw P g W body & v
relative to the drain flange to affect passage of material. In at least one embodiment, a drain connector
includes at least one locking element arranged to selectively maintain a hollow body relative to a drain
flange in either a first position arranged to permit passage of material to or from the interior volume or
a second position arranged to inhibit passage of material to or from the interior volume. In at least one
embodiment, a drain flange defining a bore of predetermined size may be utilized in conjunction with
any of several hollow bodies arranged to travel within the bore to affect flow of material to or from the
interior volume of a container, wherein a plurality of hollow bodies includes hollow bodies differing
outlet sizes, each hollow body is individually selected to provide a desired outlet size, and each
selected hollow body of desired outlet size is inserted into the bore of a drain flange with at least one
circumferential sealing element disposed between the drain flange and the hollow body.
[0044] In various embodiments, dead volumes may also be reduced by positioning a drain
connector with a closeable portion arranged proximate to (preferably substantially flush against) a wall
of a container, thus avoiding the use of a remotely located valve separated from the container by a
drain tube.
[0045] Drain connectors according to embodiments of the present invention may be used to affect
flow of material into or out of a container (e.g., tank, bag, vessel, or other receptacle, such as may be
used for material storage and/or processing, including bioprocessing). In preferred embodiments, a
container and components of an associated drain connector are fabricated of one or more polymeric
materials, such as (but not limited to) low-density polyethylene, high-density polyethylene,
polypropylene, polytetrafluoroethylene, poly (ether-ether) ketone, and blends and copolymers of the
foregoing materials optionally including additional polymeric components. Drain connector
components may be fabricated by molding (e.g., injection molding, rotation molding) machining, or
any other suitable manufacturing techniques, with components being subject to fabrication each as one
part or as multiple parts subject to assembly. In one embodiment, a container and components of an
associated drain connector are fabricated of virgin polymeric material that is substantially free of
additives that would otherwise be susceptible to leaching into materials subjected to processing with

the receptacle. In one embodiment, a container comprises a processing bag fabricated of polymeric



drain connector of FIGS. 9A-9B in a closed and | ocked state. [0038] FI G 10
is an el evation view of the hollow plunger, drain flange, and | ocking

col | ar ofwoOhe1diBai3n connector shown in FIG 4E, w th thecCansoeriobznge
joined to a wall of a container (shown in cross-sectional view), and
further including at |east one external sealed jacket (shown in
cross-sectional view) engaged to a portion of each of the hollow plunger,
the drain fl and t | ocki ng col | ar 039]FIL G 11 on
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collar. [0040]F wi th .internal
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sol i ds, compromising mechanical integrity of the sleeve.
[0046] Various exemplary containers (e.g., receptacles for processing and/or storing materials)
suitable for use with one or more drain connectors according to embodiments of the present invention
are illustrated in FIGS. 1-3.
[0047] FIG. 1 illustrates a first container (referred to hereinafter as a container 10 with the
understanding that the container 10 may refer to any suitable tank, bag, vessel, or other receptacle,
such as may be used for material storage and/or processing, including bioprocessing) for use with a
drain connector as described herein is illustrated in FIG. 1. The container 10 includes a cavity-
defining sealed sleeve 20 joined to (e.g., the top 404 of) the container 10 and protruding into the
interior of the container 10. The cavity 23 of the sleeve 20 contains a mixing paddle 25 and a support
rod 24. The sleeve 20 serves as an isolation barrier between the mixing elements (paddle 25 and
support rod 24) and the interior of the container 10. If desired, the sleeve 20 may be fabricated from a
polymeric film with a lower seam 21 formed (e.g., via welding or thermal bonding) after the mixing
elements 24, 25 are inserted into the sleeve 20, such that any of the mixing elements 24, 25 may be
permanently retained by the sleeve 20. The sleeve 20 may include a reinforced aperture-defining
coupling guide 18 to permit the support rod 24 to be inserted into the sleeve 20 and/or permit an
external mixing mechanism (not shown) to be coupled to the support rod 24 while resisting puncture
or damage of the sleeve 20. In operation, the paddle 25 and rod 24 contained within the sleeve 20 are
preferably directed in a circular, oval, linear, or other appropriate path within the container 10 to stir or

mix substances contained therein, without continuous rotation of the paddle 25 and the support rod 24

around a longitudinal axis of the support rod 24.
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the paddl e and potentially inhibiting paddle notion and/ or conprom sing
mechani cal integrity of the sleeve. [0046] Vari ous exenplary containers
(e.g., receptacles for processing and/or storing materials)



suitable for use with one or nore drain connectors according to enbodi nents
of the present invention are illustrated in FIGS. 1-3. [0047]FIG 1
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wi th the understanding that the container 10 may refer to any suitable
tank, bag, vessel, or other receptacle, such as may be used for materi al

st orage and/ or processi ng, including bioprocessing) for use with a drain

e i By GRRGS aF DR et Bt bt SRTETHE b el byt 1 % SRR R0

of ) t he icanti@nioe bpemecalm despt@t Subdiangs hidti@ntpheedsat eithiorhe@bnthiier ldONFallaweig 10

Th ty 23 of t 20 t d d
Tod o4 THhEREraEs T IR e DR A S Ao PR s SpGR AR hEoRHER B
el enent pefmpegiddesse Sutamndces uppoie doadin4)i0and the interior of the container

2% over T 5 Abdorssrm ity 2o Rking ref oo b Bl R R LR g o "

m xi ng ebﬁmntsszsﬂﬂ as zﬁy ar écidpsecdmectoitdclodee Hetctaer) %ﬂlusmmh ih &G, ANYhof

th t t | 20.
The ol o6UB%5Y TRy eI HE o5 i hEot gyt BEHEH S n ot PG HIGE 10
t o per mwallt11e. sMpqmbltced oehpBAe b@ddR18 peeirtsedh ct)dl’ﬁrnhlltyhecesdﬂﬂem&er%e aﬂd:{gedi to
t t h t sh b th

Ctppor t TR0 24 HAT 1B PR MU T e B et e By dinage T e atey Bisetant g
oper at i o, intehal padd IsEe\ZéE(namﬂoma)dmgzlbecﬁfiteau to ek ompltngrgutdaezls lape weendn@artse

f bly.directed . i t t th
Rt T B N e
wi t hout vdint thesloers and)taaﬁ t@ienef ditpogedpeichill ehe 2erdon df tHeeostajppo? 10. roditieht around

I 24. . 2011/,133437PCT/ US2011/ 032808

o8] Bst P ShParhed Peo RS b add e St SPUPRRT I S0 BB FhirT
mat er i altsrestivd adehlablt odp (@atchomi)dafurtsdragh@edislend 4 top wall di S@fasadohe)neopi@r at i on.

ool yor T00RRF | m s 3R Hustits o ah ot dodsEl ek ol Ba RO £ Bl

cont ai netung@),antlais lfleevean?2Q: lockimgy ¢lasst (a: § ubs&dtiandollad) hyconity © @ahé ymlbddaﬁsutrbSSi ve
t t fi I I
ohown) TPt o be STENIEY ¢ RN ARLY Slorhe SRRt DB it B DR

or conneftarpassfgeaif nﬁmmmmlrougm thepipan cw&IeI:toﬂ.ItﬂidﬂfduhlI‘t@mpGﬁHnaldﬁ élic dkfin feontidelyer

Gubst andBR e ySE WETstaF R SRoRUERSERTIRG® s et e d B F AL it

has an dslsociiag td dsimpinye 430MendBIGS32A- 7§e(alusmngtlenmktng35uar360) and coupling

I t | | f th t def 15
oo iy 25 BT R bSO PERTL Bl Ru B RSB LLE
descri bed slhpds mdna;ﬂﬁ@s ! ,ﬁrswhl'osﬂd elﬁﬁytl ben ppanrned)nﬂ end he, eeint wilh40 &Q., bgmuamyn

th I [ bondi tc.).
The conTirst PaRABe ol pae ho PRI o ‘Qg'hrr%%  GENEEEY Pl py’
r ecept act@iondl @fM 81 dimnétaeﬂon(gom:tlatgﬂemerkdio Mum;ﬂhpztsk?e%eammzszﬁamﬁh definédnatougthe

contain fer any sui ta

Fecept adiey PPty R bLal Ry o BE S b RO R B BB S5 908 o suisc
(whi ch mﬁylrmaaﬂliaemcafsses AB a3 BB 3 DA - 4811}3 aI(EI rdafmdcab«mamﬂ belsw dlnes;calssag@eh%A

her ei naf ) ust cont ai ner ubstantij.ally
oyt £ 1807 el SHLE S e plrlntresst B A5G PobertoniPul i THE i X
wal | 11]alelmnus Rgchan O- nmr(nauhdivao arraﬂgzd ltImeddcﬂ gpaun wtiinebdtocenvd bilewIhb3dy ofhe
cont ai ne 110 urt in des.a ¢ a | eeve

Cot he Thptd g (Rbokahs HREIAeSBY MoioF LU AR T EE ARE LB 2 sl 36
The sl eelvmeiGnc@nisatlivbilay i shi mg;umagldd:ae siieb fahe: sfupgogle sdfahﬁlg d2dhent WHB not
functi on ((:)efssaéipecoslreo%}llseesléglﬁrl1 ii%eti(t) serve as an isolation barrier between the
m xi ng efefent's *CEUPPort* 84" @hd paddl e) 124, 125 and the interior 113 of
t he contl@>dgr 1W(h1le 'llﬁllﬁlppaqdlddages]éQBAaIﬁﬁb aeckhd el ax:mﬁrt@deﬁedi tvduph rhetwad LDeeve
125 are | ef d|re ircular, oval, |inea or oth

apnr opr RS BaBrtiniioRS i 8 Paf re e SV p iR Bl s oo
cont ai neghyt hredeinad thogghutht iwigl ¢R0 d@ari[ylazeasmahlgefdr ah amended eppippeéon. SUr bace
114 is preferably provided to permt the support rod 124 to be inserted
into the sleeve 120 wi t hout damagi ng the sl eeve 120. One or nore external
m xi ng nechani sns or elenents (not shown) is preferably provided and

coupl ed from above to cause the support rod 124 and m xi ng paddl e 125 to
nove wthin the interior 113 of the container 110. [0050] The contai ner 110
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connect or 300A-300C. Each drain connector 300A-300C preferably includes a
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drain connectors 300B, 300C, which may be opened for as long or short a
period as desired and/or intermttently operated if desired. Substances are
t hen procwesed/ms43ni n the contai ner 110. Fol | owi ng any pPCOAS3Gli1/082808% eps, a
drain connector, e.g., the |ower drain connector 300A, may be opened to
permt processed substances to exit the container 110. [0051] Anot her

contai ner 210 having ports 250A, 250B that may be enbodi ed as drain

connect or such as_ an t.h rain _con tors. di cI.osed erei naj.ter

Pl st arBat PR v ern opoRot bt ST § Pl nbaraR <5 TEHB AT hiape

w th an au@paerenmadhhleﬁl@ﬂw passabes way bﬁm%@o panil aix ddothcogaswab lbe 2L6ducAd fremnlﬁeor ced
couplin 218 vides an ext I CC€SSIb| interface. arra

oo ve PAEOROER, DA RARe ST Bl MRS SRl S PRSI B TRHET  op
wal | of tﬂielﬂfﬁn oot B ga?ds reQaamtmtf@ran&Imﬁie@h@ldnslheemeve(lmohe sdhe@ving ¢ dmy be

af fi xed t e coupl i.n de 218 and ext 0.t terior of  th

cont ai nprist oS o e s iR BB BPARER BP iR LR Seng el s
di sposedndmllramﬂwthm\xadheﬁ\bemgndutamyo nueintaeng Sovdinsposed distdibh.n t he i nt er| or of

Lot ho IR or 1varine: oFFeha Bonediatrl BraouRR P AN A gadeb ik afyfeoess

seal abl gogiap 4(2ﬂ0tqtlsfiﬂvml)d begofidutdtérey 42, rﬁ&g&dn@tl(mgo;aaﬁcbpotmai bnd? ]tHeren‘f fohe
cont ai ner 210. FI GS. 4A-4E i a | n connector 400 incl uding
Come ] o BHY g ont R e SRty hEp Baftedh B SRR aiRPEbbnon:
(e.g., Ildegki ﬂmge GIGO hlarst)ratetbmdﬂdSn@MéB) ohen eniholbvwbaty @fplinger 4l06s aimdnged in a
|nvent|o Wbo rela ive and ,wi e.of the
arar ¢ sttt e B PRkl TR Bl G ot e TS atfioleimelr ALE

I ndi vi duslsedcoap @R elntva iafFIG. h@)dhaspim(gmmqmcmuioné@% aff tge fitatrt fheape #300 wvstactabed i n
FI GS. 5A-5C

01 ust MRy i P 46 D5t SRR G L WA b At ol i ey

| ocki ng tigoddpar suﬂ@)452[0®ﬂ533]rﬁeﬂeﬂig’el4ﬁg ahcba\FelyCiﬁ)m BA-ibiBjioraf Ia@bhtmmerbodmc@leheg ,

hol | ow Iun e raI u in.s udes a

Closed Srh At A8 EnAC B Rat Yol oaips Mot oSDRR, AR5 Bl SRyl
shape) tp&gaﬂng ]orﬁoﬂmod3l7m9czﬁ)srpese42350x1ﬁ{he td]zol;elamvg wobhe gh2Tonas aanngap o oxéinat el y
constant cross: seg ti onal area or.dja ng t he I g t her eof .

Vol o1 pr ¢ SEaL SR SRR o8 R B s TR AL oban AEP PO A0RS Yo ey
from an besteer kxtric oftwae odfhetdagin \mhge MOthe hbdldov hedyhod;dohw @arke j@R&. maybe
pairs of circu r A- 432 re def ned. above

ti al 1B
and bel 8&?1?‘}%”%& n Iéaa‘ﬁa} 12?2%‘ lngr Sé% B‘éec?or%‘%ﬂ ;47% ?ﬁ"‘?‘ﬂ%ssbve e ‘F%Péreéeﬁ‘%eﬂ“%l
r ecessesge.ar pangedblt oicr/ eceirue ocdthauiph@pent blainemgadmhrtge ellr@mefrt:maﬂga phojasing
0- dt d t | |
pody or PBGRy3F 410 “HECT e PBoPE B a l & B FPRRGE" CabamaueT e |
6A- 6B) . lﬁgtmdfﬂ&twmlmzof pairs of sealing elenents increases reliability of
th f | nt. will t
nocesatMT Conpr s akr hd i By S P Robaif ol b e st el
426A- 42 Gxﬁlhaame)uﬂémm @shbe Ith&guhdaeﬁ‘(] iedratet IiIDHE]}] 5Cherowimbake 620, op@n land hmmfbtmly
passagol I B el BridariRE Prrstin bR Er B S J4%hi vt e
for an |prﬁf<&ﬁiﬂ¢sizeajpmh cabiinnm ourer dlﬂﬁetelﬁﬂﬁﬁlﬁdnmfgb]; thtihan 1pﬁm$1agﬁ>&r 426Abd26C may

be si Ze%ntagsoglateg Id am a;[nr éa I&‘p ! enr tol}’lseItlon c?ose(tj dlélltl%f the oﬁo tbhgy 41% t(())dthmant
t he passages mnay be Si P perm a| r OI’ gases %e 1’nt I’O UCGd

from t heopl ainigedrai4 fRnganfran aledetetnabbea h(ﬂthaaonmrn,er $fwt It’heaﬁalh dlasgepphffixakywgen t o
bi ol ogi ca ieties contained therein or to fur ni sh gaseous reactants for a
desi redv‘feagﬁwcont "WH this vein, the adj ective "drain" as applied to the

term " diiehs1] conﬁlébﬁ@rshomahcehomowsboﬂﬁ#m“[dﬂeﬁ wioh areduelet thiee 3h@vapialwatlypl @fid such a

gﬁ?’;cgntér?n ??ugc gf boun81ng atf)u lowWI 1r;[tehr9)lr'lt53.b%ilen guti p1bt gﬁi 1st f“)tteHDagolilllng hlier{%aezeldonvevckI n

portion 418 prox1mate to the lower end 412 of the hollow body 410. The outlet tube 50 may be used
to convey material to or from the hollow core 425 of the hollow body 410. A compressive retention

element (e.g., plastic cable tie / tie wrap or other appropriate element, not shown) may optionally be
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[ 0055] The exterior surface of the wall 420 of the holl ow body 410 i ncl udes
a recessed surface portion 422 with first and second detents 421, 423
arranged WO 200p13343d bott om ends thereof for receiving tiPpTASRAIIOBS0OT
spring tabs of an associated drain flange (e.g., spring tab tip portions
466 of drain flange 450 illustrated in FIGS. 6A-6B) when the holl ow body or
pl unger 410 is arranged in a cl osed or open position, respectively,

relative to the drain. f aln connector 400 is

Crate (U BB BB Sy BB 5b Eacbh SoMpRE tF bt s St e SHiS S

fl ange 4&6incand ia@bsitidreareippanovie eahds tﬂeﬂﬂo,llowd’bb@)mmeﬁvﬂﬁlga&waeﬁtham&let SbOfo t o

Phe. ar e Ty o6 a9 HE AR R o OSindu by REl PEE Wl B 1 he

drai n floangeubtF0 fusctiafid ioxeaduct: shrbstm&IesI fré@Qoodltetriagvelo Itcb)ow: b(olfbyv <4>ifO4jﬂxrﬂtlm£r

| ud tl t t 43 t
ot e L penta kst dor e 458 O sbesa i
j acket (bsuehudpoditieniyjeat kietHodlpw 560G ordd Dbkl s banssotiatd Geredth. Hrithangadiet lﬁlbe

ext end tween exter rt n of the drajn flange and t hol | ow b .
Such s SOaEp TG Bl M nelRS S Pl E LD BT Ry el hE e g
sur f ace ppgict the ﬂra&&&anctoa 4uommza3$en/1®smeh erttileanwewatenierar of the pltasffubccsa: abl e
t / t th t t th th nf I

e ot (P PR RS o7 3B 2t e SRR ot bR, COHTERL ARl
conpr essbmenti@hleatiadny elempmntudl a@l’lgvetsheodls es"o@ptnbldofortdﬂer \AaIl:ItOPQ-My be used to

0056] Cont t f 5B, t

or ovi dod i r bt G IRER: Aot el P UichPRehFhe O Rioe a6 Tt histSa i n
FI G 5C)the}i)ft‘b@I>WeBi’a¢e€g tt@mbcIilﬂateﬂe\n teagh4tiAirgh corecthal Inene b{ﬁbi}dnﬂérﬁ), anAaummfef

portion of .the hol owbod oth cl osed e IS .

D ef er a8 SN TP R SRRt P e bR et TR oY itFgsh Ry i an

i nner divareiretheofonthe clbors afuaan ths sombat ed cditail nopetadogef tho dpmf Rbiinector
insertion of . the .cl sed E 1 of the hollow tzody 410 into the bore of the
drain flr%fﬁafé?”ﬁ bt éecé’kve% POrorca RoicI"oW cBhtai ner after the drain flange
i s affixewsst o aTMﬂIehle@jackdneoroaonmalcolerectox[ ROhilifel ke d2E Ghowsr tdis: mmilpmnecbody
410 mate an.outlet tu 51 and an inn urfa 52
Sounar nda ot s S RenB PRkt i RpoPlopRRebt R sRHERE

t aper ed tiveatklepordne CljircéIIﬂlﬁremﬁﬂXSleEﬂBtgedéIﬁerﬁ rfem{ awsthvieshthedd 2xtaiortthehdh obﬁtmmerbody

410. Th utlet tu ed to c

hol | ow SJ g5 et HTE o T B b A e PR PRSP B pe ity sHPE b
(e. g pbﬁslherclnc abﬂ@mtobﬁ énvirbﬁnelmt ap Ioznntoitnfmgr caapptiopt-irat eorgliterent ,thadtain
shown ’X ¥'Hb) é Al ndthe exterior of the outlet tube 50
to appl )? II%FI%I Vgg & IP&“P% Inhq’s e outlet tube 50 to retain same in
posi t i of0@9pundinaanl Hwektenentellintdne ahoﬂlbovboby)dlymldﬂtb thsealldmgodyetlﬂeiemlbkte

outlet tuybe 50 .and th I 410 be furt sured w

adhesi vé‘II"INé’Pa& |bﬁj“°d%§%°3 t%glflﬁg‘i I:I‘Sg%peﬂénd ¢"6tt S§f°“t eB% é%"nfn&ﬁértra%ﬁ in the
conduct fisu b{setrfmdeﬁd lth: @fEtbﬁd)dSpe&IethmB]ﬁbeI t\hehayne dizeJor tiififerdnodizegwlaor & di2anahert he

pl unger gho d lt%g ired, ctlsma qjlété etth(tﬂE) 5% tmay al so be used to actuate the
drain coNRERIEM R ps A4Sy 'FERuA ¢t oni ng of the hol |l ow body or an
out | et t[()ﬂw] as sEefemhgmb FltiEr 6MGBI‘13 Wit ﬁaﬁghGS()utcllﬂés 4 flbbee 5ip 415o|hm\emg sroufipae
neck 418 l.] ow bo 10 yemen t he_out | et
fube 50 BTinde Bttt b AL RuIPARD {1ty LRSS TR S P! il T he
downwar dlaﬁgevlqrm‘lt exafdd hélamablhto/brdtfube aTentchi bady ﬁoha)ndncaucﬁng:m maHaeﬁQ) defﬁ:ﬁl(g anto
a cl ose rnative r.ati convent

actuati g’glpezIs5 ament Eorguéﬁpraegeqb? lel?léldes X Solgstan IQIIJYe%Oél.St%ﬁ St 8mIeHS“m uCIé o?es‘?) may
be used tt permauslelld)\h bocdfr(aolrwcpluurmott@shdd(ﬁ@ely chegyic Wigh m‘bm&mehlh@ cppents angl,

cl osed Sit posi t| ebet wee | ate fl ow t hrough
the dr aI%Ir)lmcl,‘%Ifon§ Ctm%anl W Eheé Cee(ﬁfI)tIéIedCI HENETEe 4EO II%II%%I I?(Iror%; drai n connect or
i's oper EE.OOGJEI y Amngeoctoedd tal %Z@Jomerdoim ﬂ:hr%metﬁﬂ are @olipld Ipgngnbs 665 wpargedsBNSsor

i nput s, in the c | enent act uat a tor. to cont r ol

opor at | ol Rt fien e BV BTEP e AShaRY T b7 Gt BhPlink PGB b bl e
one or roreed5Sensomdicapd peviopOQ5BET Hp pSﬂErh eldo psaa:xkzeﬁged Or coatadr arctesahnetator
permtting the drain connector to be mani pulated into various positions (as
descri bed herei nabove) ensures that contam nants cannot be introduced to
the at | east one circunferential sealjng elenent froman environnment
exterior to the container. Utilizatiof of such a drain connector eliminates
potential need for operating a drain connector of a container in a

cl eanroom environnment to naintaining contam nant-free conditions in the
drain connector even after nultiple operations thereof. [0059]1n an
alternative enbodi rrent a hoI I ow body 5| m I ar to the hoI I ow body 410

o, o



[0060] Referring to FIGS. 6A-6B, a drain flange 450 includes a flange lip
451 havi ng an upper surface 452 (defining one end of the drain flange), a

| ower surweceiuBB}437and a peri pheral edge 454. The fl| ang@Criys2e153/03m88% ends
radially outward froma central body portion including a wall 469 defining
a bore 455. The bore 455 preferably includes a substantially constant inner
di mensi on (e g. dianeter) to permt a hoIIOM/body (hol I ow plunger) to

slide fre erel associ at e ealin .0.,,0-rin

Sont st PR o 0SS gt B8RPV LG 357 Pl O b it s e S oy
[0061]Ahmngmai&en©&dﬁen@ 462 of the drain flange 450 are nultiple spring

t abs 46 ara S j t.h each rin ab. 465 havi.n

ovoct otaBEP R AARRe M SRR e il R SR bl s RS G R Agniany
|nd|cateﬂq@megp@ﬁ&hyﬁ6ﬁ&ﬁhh@m@ﬂgﬁb@nﬂauﬂﬁﬁmn@;awmaﬁ@ﬁmmba7eﬁEM@dtoﬁmave
recessed surface aortion 422 of .a holl 410 . e hol l.ow body 410
Dot My R g SRR SN e L R T R
t he ext eeiween é)d‘teriohporddir&idﬁtlfe|dﬁﬁ1gﬂan@5@50 iﬂdel horbw béc@gnsieﬂed indaBe bore 455 thereof.
circunferentially. ect.in ort.i 458 sed proxi

Soar o S b e PE RS s R R RO el RS B RBERE S R ol 7 Ba o
(such a$omhe$m&6&aﬁbﬁkkﬁﬁﬁAeéOﬁBm&hﬁWﬂUBmUFWEm(ﬂ@ﬂwﬂqmamgadeE@wﬂXWﬁmdm:

bet ween ex i or ortl th rai.n fIa ge 450 and a h

Crsor s odtRiS Bt gt af PS8 e RSt B A esive
conpr esséwieloy cleateai slech mg aemadi oft ihe waad6bngrhs uvdllaztﬁe qiahé¢ dmrn Adge la§0 aurther

co reSS| e retenti nment tic bIe t tie her
ot opr 1 BB BB o P pone D PULHPP Rt oal £ 8181 Haah fRoRe

458 arrangﬁdemntpﬁaﬁehﬁmaﬁmegapqmmﬁni&emﬁqubeSSakebmgtanhmeg qﬁﬁgeﬂimalong
the | en tg

4
ot udodvfiop g s Pht ] BB wd0a A Br B R adRaRe Al LG5
461 arrmmgﬁdnanﬂ%mdumuﬂﬁﬁobokwﬂmiﬂm@s4ﬂhereof for rece|V|ng tip portlons of

i f I i | | t 476
ocki n (AN ar GroTN fdarsd et PRl I8 b YRRkt R adiiaf pe
fitted afabusited hen etﬁtérediﬂemtlomfof tieedial donﬁkﬁiﬁ)r ofince hiee dir Rhdn oht grege 45A, 405B
0063] Use of t t ket 405A, 405 bl
Sroril o N EGRE S BT AR HEG Rve Rt b Pt Sy e e A0 RS (Y B S
connect oftie, drsinfaegd Mehiapermaagic doaie comedat tod0mbed QR emelihs appagie sad/of
contanlq nt s

qlon the sg%jln g gawﬁgeﬁ(pe§me 110%9 hol ﬂay%bqgéteﬁg)tge
bore of Pd’FaF“h | OGS b LGRS PRITHOCE LRt SPARRE TRdss a
ster|Ie<$ammmnmgaﬂpparatus and/or f||||ng port and to be re-used as
desired[ gout ncern % gﬁzgeu;K on 9 nlganHF fgjﬂgwn $4 per t|on
ther eof [00gbea) REPEFF hg % (ERYTERIE a4 Tl
a dr ai n afdoainge BOw arvdy 410 is annular in shape w1th an inwardly projecting ring portion 473
proximate to a first end 472, and a plurality of spring tabs 475 terminating at spring tab tip portions
476 extending inward along a second end 471, with the spring tabs separated by gaps 474. An outer
surface of the locking collar 470 includes circumferentially projecting portions 477, 479 disposed
proximate to a sealing surface portion 478 arranged to receive an external sealed jacket (such as the
jacket(s) 405A-405B shown in FIG. 10) arranged to extend between exterior portions of the drain
flange 450 and a hollow body inserted into the bore 455 thereof, with a portion of such a sealed jacket
preferably arranged to engage the sealing surface portion 478 of the locking collar 470.
[0065] FIG. 4A illustrates the drain connector 400 (including the hollow body 410, drain flange
450, and locking collar 470 as illustrated in FIGS. 5A-5B, 6A-6B, and 7A-7B, respectively) in a
closed and unlocked state, with the first closed end 411 of the hollow body 410 being substantially
flush with the top surface 452 of the drain flange 450. The drain connector 400 is considered ‘closed’
because passage of material through the passages 426A-426D is blocked by sealing elements (not
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associ ated hol | ow body 410 is annular in shape wth an inwardly projecting
ring portion 473 proximate to a first end 472, and a plurality of spring
tabs 475 wernnimasidng at spring tab tip portions 476 ext equiusgolitoszngl al ong
a second end 471, with the spring tabs separated by gaps 474. An outer
surface of the locking collar 470 includes circunferentially projecting
portions 477, 479 disposed proximte to a sealing surface portion 478
arranged, to receive external seal ed jacket (suc S e jac (s).

205 2058 S bl Tanee B oD At Sttt B Lt e Bl S S Hrehs o
t he dr aiahovlel aaagelod5k: pRches Jp0MleDbathngebesdatitly endhgenichebdiweca tdb&idrivebeof ,
with a portion. of ch eal j.acket pref rranged tpo enga t he
seal i ng SRR T IR RR0 ek e Ga e 3571 Lok B0 RE e RCtRg e

i |l ustraugscktdiebeckuad the aimgrpeaioard73 Q0 tel Incdingdiatigr #Teis bepakaomt fadye.410ispdedi n

and 7. 780 BESR 05 S Fop el b B B P e Pring TG

cl osed a0l déékhoofredshie: dpeihg awtip@ditiodd dohediny iawhstewdrd elrycefdedisirfant pdrtidhe

t f 452 of th in fl 450. T [ tor 400 .i
const dergno! i ety B Aba pledRTE: bty L) PR pEgRT e b e
426A- 42@Rin Bargt ofk@d., o slegleh pgsigdn@nment s (not  shown, but arranged for

above. antPshl o hab shEATELE RS UR R B eyl St S an PRy BRGABE T

bet ween cofrectex4®@rik osnsidbred gpeldictaave thodiyst dibfedand 41 he thoh@lodS3odoh1a &x@endedi n

fl ange 450. The drain connector 400 LS considered 'u C ' because..t he

H 1o por BT o el 12 W OERHRL MBE 4P R ek e T gESg Erite

di sposegpaabeve) mhtheal SHprweng thcahalodboro#21 ke e abliow badgeld 50 asusthridgrhata t he
ring portion 473 of the | acking, col]ar 470 doges not,press the spri t ab
o por CPBRGerAgR Paubh YRR IEE Jieo Oty B a8 FraineSpiiar g0 452 of
t he hol Iconvideadylodidd; beaageo ridiring lpystioh HE3 dfahd lovkilpo@ylacl/0 (prayimbe e édved pidar d

| ati the drain fl 450 : into . it . [,0066] FI G
25 and 40 feieges BEett bR i°0s s den oBuR oS BB b A E0 e
The dr aitab tipgronent o66 AdiAlly Bwansyde (e decegpenirfabegatitget 20 lieg f intoghe lolvasednend

fiange 490"Fa00 Bed P oag EagRe s S bPS BPuB PR Fae dBa T "

mat er i alprdyeiting et Hollew hadyl 4w fioar eovidbdopaivatdhe ghahtb awokadpsidd)) and an

interi [ t.o whi ch .drain fl 50
ar 1 xec ORL” ar SR abap P bt a8 serueedtrbERuge s Bated T HE Frhg
por ti on add Bckdd dde witaké figt dodell @and 47100f(thy motiowetiody B0 bdigy dubvientiabn GushARith

th f), i inst th [ t abs 46 the drain,fl 450,
t her ey st 8o eSS PR Ml it B B8 AR onan S S e BT IERE « ne
r ecessedhestiiig paeorPdT3 dfothe 4RRing @oldpr 470 riproxittae b ake fowde tiehd 72483 bt &r modsgd

t hereby | ocking the posjiti f . the h w body 410 relative to the in
oned) S uepE B RS oOfe Blur kel I WG9 Hessinp oo, h sbholitgs #6"
into a chddldinpasitbwan)the rdc@REY jurfabGhortidC42N k. g Einkd thdstppat etdnhd?2 drlaicof),

connect or 40 in cross-sect,iqnal i i n cl osed a | ocked state, with
ChanerT Herd dadirtafit PRRER F terR i b SU s 6 BTl e SRtk r SRl Brina
wi t h t hehdlopios bbdyatl® db?mafing dpsvactt @ign, ihboangpendblitiondhe drai n connect or 400
is consi d 'l ocked' . becaus h in tion 473 of the | ockin ol | ar
450 Cnr SOEREL MR iR IR gy S pidheBORS RE v dnd bopt oG ST Bl
t abs 46%odkfngtdoBardt7aidesdiibahiyeciddoye mhe befabripaes8omgwd Ipertiopy 5 10gh, 5aB, tanp is
portions, 466. radial | ¥ rd-tonard. the recessed surface portjion.422 (e.g.,
b Erandiear AR AROL SR IGS WEIR: hGaks SSRRER Al ESuBR] §| BRs i hd

hol | ow badhyFIG$ 08K, SDaillustetih®tht heseablad holfdvamgle 5460, Thardllgy dudni liong pteheeabiyol | ow
body 41Q fro Vi upward.(e.g..,.int.o an open itian) . [.0068] An
oPTY e Bt P et e P8 koDt P B2 2BERR R L8R SR g 4s0
and | ockhargct@olf Harrestlitg hedycs i0bad tHeatificulghbd\oehervaye fabridadiing the ddlday badyrhil 0 wo

portions 510A, 510B, and i 0 in FIGS. . 8A-.8D (with F]GS. 8A .8C

D ovi d K87 BeS B Ry e 1 G P FPuhE sy R i il vse Py s

i |1 ust r atithngfirtthste@siseoslsed ol hicow dadyteryb&ndedyeuppal walhpoietys5381 Bnd slower
preferably fabricated by nolding (e.g., injection nolding) in two portions
510A, 510B due to the conplex character of the resulting body 510 and the
difficulty of otherw se fabricating th hol | ow body 510 in one piece. The
hol | ow body 510 (or hol |l ow plunger) 1including an upper hollow core portion
525A with a first internal cross-sectional area or dianeter (bounded by
upper wall portion 530), and a | ower



hol | ow core portion 525B with a second, snaller internal cross-sectional
area or dianeter (bounded by |lower wall portion 520). The | ower wal l
portion 520 2hmg13a33mal | er external area or dianeter thamrCrhs2appsesosal |
portion 530, thereby permtting a snmaller outlet tube (not shown) to be
fitted around the tapered neck portion 518 proximate to the open end 512 of
t he hol | ow body 520. [0069] A first (upper) portion 510A of the holl ow body
end 51 two cjrcunf t| al recess 531B

510 I
o angedolS rae el LT SransrtueqhRySl SGSRHTEET B SRGHR Coudd
annul ar lavedr |waDQ>bftioﬁ 132®)1 3 hi: MSAetd Ghial Goipios 530 kb sﬁﬁpareaternagarambﬁdlqah@erpmsmes
526A-526D d f h th | | t II
nt or o DB NG T iher e Pofrin S TRuETELRPE MR ROk Bl edi b5 Te
gge di spgsed nbaétpaai Su&propmt&:ag&& oﬁagae.dsmmambuomogy }52{1 cl osed enld 511. .
wnwar xten r r 0 r,owa
por 1 on 1034 oA Bl SifP pBRiob SRS aEH et ERR SR MRS AT cBERE: B
radi al | }élrﬂmﬁﬁﬂﬁﬁlﬂal fi¢cosred $88 AadmnBlaatangealtd rqoaind scalinddldmatnoiees., thengownwaswe)y
t endi t b t 51 070 t 0B, of . t.h
o BB RR S S P A S S R RS Rl
portion tl‘&adghdhs pas edridetsaeand thendifppiato avadllowpdretivool hadirampdriohe1baneThaal |
t 520.. Th I t t t 517
Bt tnsv e oBRRG SSA-sREY b Rensiet 1SR Blei ARARRL 4] Beckdts
518 | eadimgl ¢l ﬂpe%wn@&dﬁl@;te(némg eaﬁdpoagortsm‘lﬁwgh:ndi I‘('lewm\mj&rfrowaihle apoulid wall
530 Th 1 d t
oxt endi ASERS ars rady Bxendienih ShaER b Mo e Gadi el Bim AR Y
posi ti omed pooioh 8tRibvee mhéowla@hrayleyemttgeﬁiﬂpm@oﬂsabﬁ 516. Upon i nsertion of
the tab 515 0 t t d
517 of ik coohaterslirse Fubet St BB TolnE BRI ABbSnbRp g0t
porti onmﬂilereaucengwalﬁ goktiby 52heispregl Badweacs spsr 5h0 ptomo@ai’ie end e lbﬁeh will y
t endi to f t t 519 th t
S10A ¢ o TOHGT 1 ater e il iR ) BoSHrenir Abag d 87 etkbe bGRTRES offgp "
an out erwaﬁg)f&m63bgeﬁﬂﬁ@ ang[ee freoagskd smeidntgrto%ﬂ]tculrdacﬂl?(d@csenﬂm ltlﬁbughull‘ﬁ efpent | al
recesses 0 receive cir er en sea el ement
Coeh as uaeige SERor PE BT S4b PurGet iR bHRLRLEH i TR S SadFlRIh  ne
hol | ow lpodiybnoﬁlspkmhl gerapbiifesaiid bring shet ﬁldqfosﬁmd:ﬂad) fbcéﬂv@.ﬂhg eadjAly cstoding iabs
FIGS. 6 t f 530 f h
ot udod 1§ VeibSuist P RoatHised B s i RRF RedBh sHECLl Bherrierin 4965,
523 ar r amgecbndilotve padidn BOIR, dmdendsartiexeoading @b pmﬁcﬁl si6 g gulqad pp l‘h‘elaﬁ)g‘lsd of
spring tabs

of..an associ ated drain fla pri t rtlons
286 of drare t1EReATaE Al Phdide vh P et o wlPhuRts PR B REInsShy o
pl unger pbdidn 580 Atortanigec: potica 5¢0®sed or open position, respecti veI Y,
relativ t he dralnfla 72], T p tion 530 furth
RO (T B S i L N A i P R R
to a seahduigs smjfcaucmntmlonc&% sananiped ﬁlﬁingﬁbm vecean @ixti@fonalials ealied

J acket gg%%\%gté%gchats% !1 notgs[?(;\x(l)n %?r'g\l%g% E prov186 seaimg utlh%/ bejf gena}fle l‘;ﬂonl% CLody or

extend b eri'gP
plunger 510 and the bore of a drain flange (as shown in FIGS. 6A-6B). The exterior surface of the

upper wall portion 530 further includes a recessed surface portion 522 with first and second detents
521, 523 arranged at top and bottom ends thereof for receiving tip portions of spring tabs of an
associated drain flange (e.g., spring tab tip portions 466 of drain flange 450 illustrated in FIGS. 6A-
6B) when the hollow body or plunger 510 is arranged in a closed or open position, respectively,
relative to the drain flange.

[0072] The upper wall portion 530 further includes circumferentially projecting portions 537, 539
disposed proximate to a sealing surface portion 538 arranged to receive an external sealed jacket (such

as the jacket(s) 505A-505B shown in FIG. 11) arranged to extend between exterior portions of the
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drain flange and the hol |l ow body. Such a seal ed jacket may be conpressively
retai ned agai nst the sealing surface portion 538 by a conpressive retention
el enent (WOQO11/3B@3tic cable tie / tie wap or other appcoarstaiesmsbenent),
with the circunferentially projecting portions 537, 539 arranged to prevent
novenent of the conpressive retention elenment along the Iength of the upper
wal | portion 530. An upper surface 537A of the upper circunf erenti ally

proj ectin ortion 5 ves travel sto ct the | owner
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conpatible.in size thth rajn fl e 45Q0. and cki

col Tar #79olgergEa R 0P Bafind Ao BBe i Hhete T ORGP EP ' B

i nner divppetafacofs1 sfahdbania hbg 450 ahd ertdihainterfol afg@néndr tot vehigrethériitaini fiegs t 1 on
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ComaL L RREL B8 0E O VI S DGESR (bR RO bRy 1
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fl ange fthiaDmheah(ﬂ)lbwrt&)Hy 5Y0 afs halweove. @pdutkee dha\sil hgndliapéred @edk pDMidnGSISShZ%e and
th I te f d t ted
cor r eepoRATGdl STHFRra e oRPERny o BdiTbebed  Mharee iain e amb P GRS
el ement tl&mﬁmamlbgﬂmmamw ﬂirﬁlydﬂ@ltd’befrﬂlawdgﬁtlﬁmdettchﬂiuﬁt@bﬂ awllbotly. The

t ai d t h the at | t d fl d
Che. hot 1A boay T FiaBF teheT it eaeneard o iy B RRb: B necilblane TaRs, 7"
fl ange. pétioheashavmedifeahiddwirgokivhs (faymbimgapil doadhiext diffciingieet e used

t f.the d fl d d d
par 1 or dfradaneedol B Spnefe Be dnalii Rone SeET heh el SR

ci rcunf em@acﬂnamlﬂasm lot mgtag seavent atfacteti@ncaniter, arioBow bedste idedicd balet Kige may

cont ai ner ag or, co ai ne e Kk d1to

crer i1 o PR RIERR ke ol neb B R R R PP OB T WS B e
or port siznd endthels@éoredfHoBong odyent db@eamtﬁnmlm ﬁlbﬁﬂe inger@d &l aalchrrm@psnndmg dram
cont am RS hAG 4T B CELa g Bh bR Samv D et a0 ki A Popecoraa
pr ocessmngoxbagdwr Tper OResiIsk m:gaydn@rﬁl@mer tog@hg@ varh thiBrae ledstaing diahmrﬁlg@ anarthie one
or nore h | | ow bodi.e kag et her ac e ada

mai nt ai N @ eE PPEmSERE ISFH%&%&P%%@“%% ﬁ?h%% a%tr%n%%rr"i‘ ‘?ange %@% r%eosn%}e v%a(flﬁ%

t he pachagéec apd Eitéﬂdlxtgﬁetveﬁm@derrm portiomLf thieplran Hagk awd tih@dol&ﬁv toidly pi provgé s
S T A et A R e R
pl unger Sroangl @mrhohdnowuqzrmr ts thrmyntdnérf the procabing bagdr c@nemeff maepbepskaped to
connection t. nect Si .

¥ cunt vl SFris SRIPGH PRt B ep SR annrn SPHENinii onine
provi de filesi medbe @m&xpmma intai dldahy‘QOIfl loowomipdrhtil¢ yltras®ah iengroutriehti toyminaumied or
conpatibility with processed materials. A processing container or
processi ng bag may be manufactured with one or nore drain flanges (as
descri bed herein) affixed or otherw S]f% nounted thereto, and thereafter
hol | ow pl ungers and/or holl ow ports of conpatible type (e.g., exterior

di mensi ons along at |east an portion insertable into a drain flange) but
varying characteristics may be mated with such drain flanges. Miltiple
hol I ow pl ungers and/or hollow ports of conpatible type but varying
charact erl stl cs may be avai I abl e for sel ectl on by a user or rrechani zed

e Y Y o T ] o o I D



inward toward the recessed surface portion 522 (e.g., into the upper detent
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hol | ow body or plunger 610 with a flared end portion arranged to cooperate
wth a drain flange 650 is illustrated in FIGS. 12A-12B. The drain

connect orw6Q011/13843ades a hol | ow body or plunger 610 thatrCraSaomaisbe w t hin
the bore of a drain flange 650. The hol | ow body or plunger 610 has a body
that is preferably tubular in shape, a first closed end 611, a second open
end 612, and a wall 621 havi ng an interior surface 622 defini ng a hol |l ow
core 625 in fluid conmunicat i open nd 612, a
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t he hol | ow body or plunger 610 disposed significantly above the upper
surface 652 of the drain flange 650, to expose the passages 626A, 626B and
t her eby owerror/f3B487d pat hway for flow of nmaterial betweeaTtuseoihoB1i8osv cor e
625 of the hollow plunger 610 and an interior of a container 601 to which
the drain flange 650 is affixed. Since the upper surface 646 of the
radially extending el enent 645 is posi tioned as a travel stop to contact
the | ower surface. 65 nuI ar r b 0 n er .upwar d
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ot hi G dorEt SR R Fne sPhAaL SR ARk ol Bl RN RLRT om
t he contSatdigarally, hh@plzgkngas ehoa- 626Bcam1&1@;ta§asd MWdaﬁSlﬁH‘ teba ks 6816430, wﬂtmthameoems onal

mat er.i al.s lied . to the container rough
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In that serves as a travel stop for the hollow plunger 610 when it moves (e.g., downward) into the bore of
the drain flange 650. The flared portion or travel stop 641 includes an outer tapered surface 642 sized
and shaped to mate against a corresponding inner tapered surface 669 of the drain flange 650. At the
opposite end of the hollow body or plunger 610, the wall 621 leads to a tapered neck portion 618
intended to mate with an outlet tube (not shown). A radially extending element 645 having an upper
travel stop surface 646 is further affixed to an exterior of the hollow body or plunger 610.
[0082] The drain flange 650 includes a flange lip 651 having an upper surface 652, a lower
surface 653, and a peripheral edge 654. As illustrated, the flange lip 651 is affixed to a wall 601 of a
container. 'The flange lip 651 extends outward from the flange body 655, which defines a bore
(arranged to receive the hollow body or plunger 610) and a tapered upper surface portion 669. Aside
from the tapered upper surface portion 669, the bore of the drain flange 650 preferably has
substantially constant interior dimensions to permit the hollow body or plunger 610 to slide freely

therein, with associated sealing elements (not shown) retained by the circumferential recesses 631, 632
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phar maceuti cal devel opnent, fornulation, or manufacture. In a first method
step, at least one material selected from drug precursor materials,

t her apeutwo 2ageérsss3; bi nding materials, bulk materials, ®clrarszeig/osagest s,
flavoring agents, stabilizing agents, preservatives, and reagents is added
to a container. In a second nethod step, the at |east one material is
processed (e.g. mxed and/or reacted) within the container. In a third
nmet hod ste

eat SS terial ained fromt
Tont ot nep bt D6 Bk wFaR 0B AR BRRS st oo o8 Rl df B Brvsy
met hod $)b&§pporm‘iﬁ656ﬁncmm@ arm\tzc&rsmaalcs 68%.g., including gases) may be supplied
to the I ner thro e dr onnector prior t e drai,nin
[60o1] 1 TOBE! heho Sl b Rt BT SrRERTEh Bebfiiniad deiufruly B ie8y 1o
process ahi dleagiiclty extaidiigieddngent 45, alltﬂli thS]ackBE%hDﬁro@tdﬁg a B:Irrld:r%&hg@l’te uﬁlﬁblt
vari ous biologca margr ials is t o a container

mat er i alP4* Ay alcSY>BE %jcﬁ‘écf“c‘l’m%eg aﬁesc‘falt%r Cl§mEN t(P‘éufhﬁanﬁlbsP?%g i b a
second netindrestia® p:ces‘sdst;essa,mslz @@asianendrdinohagictial to ml’B:tceﬁtlaﬁbr 603 tpwbickess etfhm
(e.g., mxed, act an éor ferrre ng éhlnth hir
et hod Svpe ot BRSNS Thifo P Caedit il v iy RSt i
cont ai n@s6 hﬂmbugtblaay ebnaidfngcen:memm by asy a@stide mbed, set @icompiessivarelcaphis 60l
met hod st : mor.e éerl % cl udi ases . be | i ed
o the Ot dchar=ahr Sugh PRo urars SRS RAryr el "en el Betry S EBp
[ 0092] | mummmrblaamxaﬁhl nEmiged & @evehapaise chodaﬁﬁﬂambe(Thhee’aﬁﬂﬁacﬂt&wObehcm&Ed to
process .S ond rec rsor dg rqce n terials. Fqr.exanple,
et o dughes ey bCheBisBrHaitRe helear-JE Soabah ARLSr P n oG
mechani oalraybielasihé mgheodralplﬂammsaatl on (CIVP) slurries. In a first method
step, E m co gutor d/ or roces S
addod { SOUEF oo PRF AZE TR EBn Rt 0GP LSV BRI IR GRS o
sem condicHotibw bee;cmrrmfgexeﬁ"ld/aﬁﬁnged eteastialg flvet @hinstl thd $ppr oceeIsd oht ian t he
containey. | h|rd %h&ﬁ the at | %on mat er i al
dr i ned FPBIChe TOHEAT B PRRSOAN B rd RoBopmetior b8 RESEhr R afal n:
In an ometmaat;eamegt d@nknst (ept show® divposedrvéthiratienmakatiflac@sses HIIC bBI}JbemgeegaBees)
may be suppljed to the er through thet?s ain connector prior to the
dr ai ni nz‘(’@?"et’fg[obﬁlél%%eﬁﬁ?/& al?ehnbo“i/ eocgg n{lgCPds and el ements as di scl osed
her ei n 116085be cBIthil Pigchondsti: draie coinetor @00t hevpedistie], ask thefieatclos@Benartd] of
el ement ni | nd| at ed h .t he conhr ary her 0094 ;g? the. i vent i on
nas been RIS 2el Gelfiriul Yere: REFR-PLY abShak phapdstfr Lo Sup dgpae
650, to expose the passages 626A, 626B and thereby open a fluid pathway for flow of materlal
between the hollow core 625 of the hollow plunger 610 and an interior of a container 601 to which the
drain flange 650 is affixed. Since the upper surface 646 of the radially extending element 645 is
positioned as a travel stop to contact the lower surface 658 of the annular lower body portion 656,
further upward travel of the hollow body or plunger 610 (e.g., into the body of the container to which
the drain flange 650 is affixed) is prevented.
[0086] One or more sensors of various types may be incorporated into the flange and/or plunger
to monitor at least one characteristic of a substance contained or flowing within the drain connector.
Temperature, pH, conductivity, and pressure are examples of desirable characteristics of substances to
be sensed or monitored with appropriate sensors.
[0087] While various embodiments disclosed herein illustrate plungers having perimeters that are
substantially circular in shape, and likewise drain flange apertures that are substantially circular in
shape, it is to be understood that such embodiments are intended to be illustrative only and the
invention is not limited to particular shapes. Plungers and flanges having circular or oval shapes are

preferred, but other shapes may be used.
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features and illustrative enbodi mrents of the invention, it will be
appreciated that the utility of the invention is not thus |imted, but

rat her exwerdsi/Ba43and enconpasses numerous ot her vari at iPomgjS2em@sisngat i ons
and alternative enbodi nents, as will suggest thenselves to those of
ordinary skill in the field of the present invention, based on the

di scl osure herein Correspondingly, the invention as hereinafter clained is
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flange q thtlrla meqiod step, the at least one processed material is drained from the container through a drain
connector as described herein. In an optional method step, one or more materials may be supplied to
the container through the drain connector prior to the draining step. Such a step may include the
supply of a gas such as oxygen or air to assist in aerating or facilitating a chemical reaction of
materials disposed within the container.
[0090] In another embodiment, a container as described herecin may be used to assist in
pharmaceutical development, formulation, or manufacture. In a first method step, at least one material
selected from: drug precursor materials, therapeutic agents, binding materials, bulk materials, coloring
agents, flavoring agents, stabilizing agents, preservatives, and reagents is added to a container. In a
second method step, the at least one material is processed (e.g., mixed and/or reacted) within the
container. In a third method step, the at least one processed material is drained from the container
through a drain connector as described herein. In an optional method step, one or more materials (e.g.,
including gases) may be supplied to the container through the drain connector prior to the draining
step.
[0091] In another embodiment, a container as described herein may be used to process biological
materials. In a first method step, at least one of various biological materials is added to a container.
Non-biological materials may also be added if desired for a particular application. In a second method
step, the at least one biological material is processed (e.g., mixed, reacted, and/or fermented) within
the container. In a third method step, the at least one processed material is drained from the container
through a drain connector as described herein. In an optional method step, one or more materials (e.g.,
including gases) may be supplied to the container through the drain connector prior to the draining
step.
[0092] In another embodiment, a container as described herein may be used to process
semiconductor precursor and/or processing materials. For example, wet solutions may be combined
with abrasive materials to yield chemical mechanical polishing or planarization (CMP) slurries. In a

first method step, at least one semiconductor precursor and/or processing material is added to a
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body; wherein the drain connector further conprises at |east one of the
followng elenents (a) and (b): (a) at |east one | ocking el enent arranged
to sel ectwoeby/i3ai3nt ai n the hol | ow body rel ative to thePdraiseoffiloa2sge i n
either a first position arranged to permt passage of material to or from
the interior volune or a second position arranged to inhibit passage of
material to or fromthe interior volunme; and (b) at |east one seal ed | acket
ext endi ng}gbetwe n_ ext e(gi or gogti 9]ns qf t he drai ndflan%e and t he hol | ow body
to proviGEUEThalt &FCRt PEHGE ' Po Nt %t O a S ThFREI O BRTEH AXHYSP P e at

| east ometdial s prdcessentvitdh (eeahtbing. dh anint méth@Mu) thenyicho bRERcEEt @fidtdial t O
the container. 2. A drain cgnnector .accordin o claiml1, conprisin t

| oast onomaek Ry Tl e BRP R oot SR ald reRhihen 3 Retdel Pl body
rel ati vetepOonk e ndbreaneddla@ge induddigt dasss) maf be Sipplpso tHeGon@intrangagh the dper m t

passage of ngat eri ?Ithtg or f{omthe interior volume or a second position
arr anged VS PhfiBIt"pasLdEe 6f material to or fromthe interior volune. 3.A
drai n cqeo9att or Aag cidthe ivingput Ceatkaiaml Elemearpy disdlavgd Adreih @@stbe@nmbmediven ohacket

o pr ovi R Wt g Al BhBat vt st B8R e ant s to the at

| east one circunferential sealing elenment froman environnent exterior to

the container. 4. A drain connector according to claim1l, conprising (a) at
| east one | ocking el ement arranged to setectively naintain the holl ow body
relative to the drain flange in either a first position arranged to

[0094] While the invention has been has been described herein in reference to specific aspects,
features and illustrative embodiments of the invention, it will be appreciated that the utility of the
invention is not thus limited, but rather extends to and encompasses numerous other variations,
modifications and alternative embodiments, as will suggest themselves to those of ordinary skill in the
field of the present invention, based on the disclosure herein. Correspondingly, the invention as
hereinafter claimed is intended to be broadly construed and interpreted, as including all such

variations, modifications and alternative embodiments, within its spirit and scope.

INDUSTRIAL APPLICABILITY

[0095] Devices and methods as disclosed herein are useful in industry, e.g., for aiding the

processing (e.g., mixing and/or reacting) of various substances in laboratory and industrial settings.
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permt passage of material to or fromthe interior volume or a second

position arranged to inhibit passage of material to or fromthe interior

vol une, awo 20ta)133437]1 east one seal ed j acket extendi ng beragars2@xisasior

portions of the drain flange and the holl ow body to provide a barrier

arranged to inhibit passage of contami nants to the at |east one

circunferential sealing elenent froman environnent exterior to the

container. 5. A drain connector ai&@&gL&ﬁ4éo claim4, wherein the at |east

one seal ed jacket is retained agai ernal portion of the drain

flange, is retained agai nst an external portion of the drain flange, and is

r et ai nedvhatas elgilmediis: ext er nal portion of the at | east one | ocking el enent.

6. A drain connector according to claim2, wherein the drain flange

conpri sds a fA drsin cphnectat artaygaiffoispeintige toabsndinspesied aatjaioentluno tetdrdieast

one exterior surface of the hollow body, and the at |east one | ocking
connector Comprising: . H . . . .

el enent conprlse§ a ?ocklng collar positionable to bias the first plurality

of spring tabsirdioflogarpefesisy atery thenigagBarge povitg omdiofly ¢xdnading g lipadapted 7. A

drain connect or %%%%h%&@%ié%u&%@i”]G’ wherein the holl ow body conprises at

| east oneé feature arranged to réceive portions of the first plurality of

spring tabs. ah8llovAballyaimanged mnecteoritharcihe bak mgseteoti el yadffertipassagrerf enareriihie oat

| east o §>ftgﬂnﬁﬁr%§ﬂﬁngﬁﬁs a first feature arranged as a first travel stop

to inhibit motion o e hollow body in a first direction, and a second

f eat ure arr angedt as drcseondalseadivg blewtro pispesed bdtwixintthadrbin dlangefand the hbibdw ow

body inbg second direction. 9. A drain connector according to claim1,

wherein tﬁ% drain flange is affixed to a wall of a container defining an

i nterior vol wheirathdd@inponterionfughertchepiivet hidyustomd pf the f@dlowanggeaene () raad el

into tthlnterior vol une when the drain connector is in an open state. 10.

A drain éhnnector according to claim1l, wherein the at |east one

circunferenti@ sestlingnedbeimengonprangelgo adlecliedy mamé the hdlowdrdy afativeast

one second circunfe i eal i | 1t n he hal

i ncl udes a cIosedt%%gg%P%%Pgﬁﬁgu@%aﬁﬁﬁgggéfh I e%%%%ﬁﬂ%ﬁ%“?%&%%%%ﬁﬁg?man

open end di stal friemtbhataiadvabhsorextend posifidnl agmageed kd iphibapabsaa obmbierialor

surface defining qéOJ@§§&qu%i 9%&%9%n5hat extends into an open core of the

hol | ow body, wherein the at Teast one passage i s di sposed between the at

| east one finrlst andletdhencaalbdiasict omamdae bamdercixtaionpeienbi tk dswalldnpgand

el ement. Vo 2011/tl;"eeh%ﬁ§ { IggT / tUSrZOQ/Jdlé/a%?i’rgéoalsﬂ nle]d't '1Ah Iitai g‘sa Ceoor}ner(r\t}m(?il;lan"%sc t% redi ng

to claim1, wherein each of the MI(vaoéygan e Fdran f?ange conpri ses

pol ynmeri c mat eri alat leasi 2ne dkcpmipoasdiserdiny elgmen figpm aiengrampal exrepi © tei | m

material and a drajn .connector according to claim1 nounted to a wall of

sai d processing bé:ﬁr.l

2. A drain connector according to claim 1, comprising at least one locking element arranged to
selectively maintain the hollow body relative to the drain flange in either a first position arranged to

permit passage of material to or from the interior volume or a second position arranged to inhibit

passage of material to or from the interior volume.

3. A drain connector according to claim 1, comprising at least one sealed jacket extending
between exterior portions of the drain flange and the hollow body to provide a barrier arranged to
inhibit passage of contaminants to the at least one circumferential sealing element from an

environment exterior to the container.

4. A drain connector according to claim 1, comprising (a) at least one locking element arranged

to selectively maintain the hollow body relative to the drain flange in either a first position arranged to
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13. A method of fabricating a container for processing substances and

conprising an interior volune, the nethod conpri sing: af fi xi ng at
| east onewdraim3g4dange to a wall of the container, the @&CTIisasiti/osses dr ai n
fl ange defining a bore of predeterm ned size; i ndi vidual ly sel ecting

for each drain flange of the at | east one drain flange, froma plurality of
hol | ow bodi es having different outlet sizes, a hollow body of desired
outlet size and arranged to move withi.n the bore to selectively affect
passage PO B er &f nlagmBIr “’f‘ff(r)?F)ﬂ“E HE TPiSEr YOS, 8 %Fr‘éc?nf P"Sm"nfaé‘ian%egéﬂ 1@?‘%“ n

fl ange @hsshdrafatatckiglas br ©ae thdriakdorfivblamgend i elkchdt g delled pelcecti@dingokivow body
of desired.outlet size into.the bore, wt t |east one circunferential
Seal | g eSPETe T G5 Set et Ee A HE haftal Ry 4hGRT MR THETHOPTEH BOUY and
app! yi ngaghgel @ashtaamnenseaal ikdaj Rek ebhe extuairchengil belline ernexit o Qh PO dineAs Of
t he drai n fl ang‘e aqd t he holl ow body to provide a barrier arranged to

i nhi bi t “PEELAYECSP'YBHt ami nants to the at |east one circunferential sealing
el enent from an environnent exterior to the container. 14. A method
according to claim 13, further conprising sterilizing the cantainer .

Loget her wi t K- {RI SPhfscieoositae & s 1 Rgan dhre Rt Rt Falk o) T isePe

i Nt 0 eaabaifkt ah rxfelnanpetiaf oft the dadin flege! isav@indd agdinst hargemal ddtionAomiae ldath
accor di to cl.aim13, further c risi applyin t | east one | ocking

o ement pangds Pl et i St aTvar 1 ARRHGRT BifbetS TRl at tve to the
drain flange in either a first position arranged to permt passage of
material_to or fromthe interior vol or econd position arranged to
hhi bi ¢ Cpass ApUBRORS G PSSP e Dntar prelgrmes o 8 TRA L phod
accor di Rgritgoali ddpasell 3djavdne roeit neagadh ckietidrowtflaedy tiertollod ®sdygtind @ast leasn opper
portion with maxi num out er di aneter .that is.no larger, than an .inner

B et ok g ANy b EetiEk P g SR pShGEPt o rind B 1o
2011/ 13343pleGiVelySAQdet /a@32iB0 81 thd HolloAv toely.hod utilizing a drain connector
nounted to a container having an interior volune, the drain connector
conprising drain flange defining a bore, a hollow body arranged to nove

Wi t hi n t7he boy e@raimnc@et@at dcveliyig ad thah opass@gethetho@i ébdyator@isey atf leadmohdre

interior. volunme, and at |east e circunferential, sealing el enent disposed

bt ween (G- iR PrsEhE PR AT PRSPt ret hod Cconpr | 1 ng:

bl ocki ng passage of contam nants to the at |east one circunferenti al

seal ing el ement, from an envi r.onmenlt. e\{;\;\gﬁei“gi tt o the conf ainer utili Zt“g? at
t n

| east offe seal &' SEREE"SRTUHBE iy Bt By 1 dFSh 8 1B SYIPFRE
fl ange aadut beadzed hoafibodyvet aoprcomhidi nvtibabf ihehobsw aodyeid at firsthliectons aidth
passage s(e)(fong ?er;!:&uar'em arrr]a?h%tef ;as g'lggcond travel stop to inhibit motion of the hollow body in a second

direction.

9. A drain connector according to claim 1, wherein the drain flange is affixed to a wall of a
container defining an interior volume, and a portion of the hollow body is arranged to travel into the

interior volume when the drain connector is in an open state.

10. A drain connector according to claim 1, wherein the at least one circumferential sealing
clement comprises at least one first and at least one second circumferential sealing element, and

the hollow body includes a closed end proximate to the radially extending flange lip, an open
end distal from the radially extending flange lip, and an exterior surface defining at least one passage
that extends into an open core of the hollow body, wherein the at least one passage is disposed

between the at least one first and the at least one second circumferential sealing element.
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novi ng the hollow body relative to the drain flange between a first

position arranged to permt passage of material to or fromthe interior

vol une orwe 28u¢Bsd7position arranged to inhibit passagePofi/usatieszbst o or

fromthe interior volunme, wherein the sealed jacket is arranged to permt

said novenent while maintaining said barrier arranged to bl ock sai d passage

of contam nants. 18. A method utilizing a drain connector nounted to a
interior. v e drain risi.ng drain

cont ai ner havj nme, tg
F ange dot 1 nihyta Bk Ebicebing S Hhy M Risae 35 MG S SRR i e ™ o
sel ect i vehpriaf p@gherpassage of material to or fromthe interior volune, and
at least one circunferential sealing el enent disposed between the drain
fl ange and the hol |l ow body, the nethod conprising: novi ng the hol | ow
body reliat i ve\ procckdies mgabmpﬁdiwlmmm matefiblraat a dosi donidetodbecarigyedot 0
permt pas ﬁlg% otfd Oater"nalgl La.or 1frggnthe interior volune or a second
posi ti off 4P ¢ ZRYRE! o5 Ykt st pﬁ)ﬁ%ségé fof material to or fromthe interior
vol une; and operating at |east one |ocking elenent to maintain the
hoIIowg dy relafhi e.tqg the drain.flan n.either the first. positi
'he secdnd’ peSrersi o i Mier Frbircs duonar iy STErReI S TR PRESGr ai n
fl ange conhpi)themehod tangtrisipkur al ity of sprl ng tabs di sposed adjacent to at
| east one exteri or ace of {lhe hol b nd the ;1 | east , one, | ocki ng
e onent o TouE 4L R4S 0 peribriotY sofihy MRl prb SRR dRaINe o
spring tdafising ob@onfypreesin@tdsisngage a portion of the holl ow body.
individually selecting for each drain flange of the at least one drain flange, from a plurality of
hollow bodies having different outlet sizes, a hollow body of desired outlet size and arranged to move
within the bore to selectively affect passage of material to or from the interior volume;
for each drain flange of the at least one drain flange, inserting the selected hollow body of
desired outlet size into the bore, with at least one circumferential sealing element disposed between the
drain flange and the hollow body; and
applying at least one sealed jacket extending between exterior portions of the drain flange and

the hollow body to provide a barrier arranged to inhibit passage of contaminants to the at least one

circumferential sealing element from an environment exterior to the container.

14. A method according to claim 13, further comprising sterilizing the container together with the
at least one drain flange and the hollow body inserted into each drain flange of the at least one drain

flange.

15. A method according to claim 13, further comprising applying at least one locking element
arranged to selectively maintain the hollow body relative to the drain flange in either a first position
arranged to permit passage of material to or from the interior volume or a second position arranged to

inhibit passage of material to or from the interior volume.
16. A method according to claim 13, wherein each hollow body includes at least an upper portion

with a maximum outer diameter that is no larger than an inner diameter of the bore of the

corresponding drain flange.
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17. A method utilizing a drain connector mounted to a container having an interior volume, the
drain connector comprising drain flange defining a bore, a hollow body arranged to move within the
bore to selectively affect passage of material to or from the interior volume, and at least one
circumferential sealing element disposed between the drain flange and the hollow body, the method
comprising:

blocking passage of contaminants to the at least one circumferential sealing element from an
environment exterior to the container utilizing at least one sealed jacket extending between exterior
portions of the drain flange and the hollow body to provide a barrier arranged to block said passage of
contaminants; and

moving the hollow body relative to the drain flange between a first position arranged to permit
passage of material to or from the interior volume or a second position arranged to inhibit passage of
material to or from the interior volume, wherein the sealed jacket is arranged to permit said movement

while maintaining said barrier arranged to block said passage of contaminants.

18. A method utilizing a drain connector mounted to a container having an interior volume, the
drain connector comprising drain flange defining a bore, a hollow body arranged to move within the
bore to selectively affect passage of material to or from the interior volume, and at least one
circumferential sealing element disposed between the drain flange and the hollow body, the method
comprising:

moving the hollow body relative to the drain flange between a first position arranged to permit
passage of material to or from the interior volume or a second position arranged to inhibit passage of
material to or from the interior volume; and

operating at least one locking element to maintain the hollow body relative to the drain flange

in either the first position or the second position.

19. A method according to claim 18, wherein the drain flange comprises a first plurality of spring
tabs disposed adjacent to at least one exterior surface of the hollow body, and the at least one locking
element comprises a locking collar operable to bias the first plurality of spring tabs to compressively

engage a portion of the hollow body.
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