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1 can be appreciated, neither practice is considered particularly efficient or effective from a cost
standpoint. Fitments may also require expensive and time-consuming manufacturing techniques,
both of which further detract from efficiency.

Thus, a need is identified for a manner of providing an improved port fitment for a vessel,
such as a mixing bag. The fitment would be capable of use in addressing a variety of different
requirements for the vessels, and would also be relatively easy to create and implement. Overall,
use of the fitment would thus lead to a simplification of the manufacturing process and a
concomitant reduction in the expense associated with manufacturing vessels, such as flexible

bags.

Summary of the Invention

One aspect of the disclosure relates to an apparatus for forming a port fitment. The
apparatus comprises an unsterilized vessel having an interior compartment adapted for receiving
a fluid, said vessel including a connector including a first wall forming a port and having a first

locking element. A first adapter including a first portion adapted for insertion in the interior of
1



the first wall, said first adapter having a passage adapted for

transmtting the fluid to or fromthe vessel via the port and including a

second | owbizng/giwment adapted for form ng a | ocki ng engagarseo/ 099265 t he
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Anot her aspect of the disclosure pertains to an apparatus for formng a
fitment on a vessel, conprising an adapter including a structure sel ected
from t he woaup/womysi sting of a barb adapted for connect ipng/usedio/oso2s3bi ng, a
val vel ess plug for sealing the port of the connector, and a tubular fitting
adapted for charging the vessel with powder or receiving a probe. The
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includin n PM€ ﬁ flareg) flexible projection, and a first adapter
including‘ﬂﬁn?Ia geQﬁlﬁ‘Qﬂmﬁ Apted for insertion in the interior of the
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insertion in the interior of the tubular port and a 4



second, generally concentric second portion, said first and second portions
formng a receiver, and one of said first or second portions including a
second | ombizng/giwment for form ng a | ocki ng engagenent peirtus2diomesd2ss st
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ggﬁng(s:?{)r f &d& ker %l%ﬁngl OL{tfh éha(l:noeﬁerr] 1(: et glr B‘liaII)] E\-‘ee 1%196?‘ 1[a1enrefe?‘(s)§ 1?18%381 10*1 owhe SIdewzgln d t he
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el enents such that one of 5 the adapter or the connector cannot formthe

| ocki ng engagefrihtr aseest Al thBﬂi“éP“Eﬁ%é‘%’i‘tF%ﬂq BrEPgfaiiR OTEPENNAG Mertgiimeat on a

Figure 1Vés§e1aco$lﬁﬁﬁfmta @on\ﬁb&(\ﬁ’ aﬂfaptemm%ﬁ@c%@mem@%gseﬁ%d%m%a\ﬂ?ﬁé&kg Wth a
configurabl e port tment; Figures la-id lustrate a first enbodi ment of a

port fit ﬁﬂ@ﬁga{edl:g@gwélg upsanging skiswill furgres T@bdalsl@@mnd insirgot avemvargly redor t

Fitment; gegiple projection, and a first adapter including a first portion adapted for insertion in the interior

of the tubular port and having an oversized shoulder adapted for engaging the inwardly flared,
flexible projection.

This disclosure also relates to an apparatus for forming a port fitment on a vessel,
comprising a connector adapted for connection to the vessel, said connector having an elongated,
generally upstanding sidewall forming a tubular port including a first locking element, and a first

adapter including a first portion adapted for insertion in the interior of the tubular port and a
4



Figures 3a and 3b illustrate a third enbodi nent of a port fitment; Figures
4a and 4b illustrate a fourth enbodi nent of a port fitnent; Figures 5a and
5b il ustweteliz7issit h enbodi ment of a port fitnent; Fi geceasSaoantssb
illustrate a sixth enbodi ment of a port fitnment; Figures 7a and 7b
illustrate a seventh enbodi nent of a port fitnment; Figures 8a and 8b

i || ust r af&oah BSNYRLNCRTHEHS AsAtd aertign.peidt fis§ andesseondBiogligre Soi9zngh redeiverst r at e
a ninth epbodi memh o?se@@ﬁa{pofrdic;lm&difgi egsléﬁf}gi]ig lélill’léfé{’l%rgtf&‘%bl% i¥1§m0@lﬁing
enbodi ment of a port fitnment; Figures [1a-| P11 UstFate an el event

enmbodi mesegagment poihtthd fisheking #emgentes 12a-12c illustrate a twelfth

:ggg: xm 8]]: Agogﬂé{%os%d; i% %E{mme@%{ ?o%n;h?’gaa goqgﬁt}l%plt, iclcnln}l‘alrsigigga 5 %esas‘eltlg!viglé gnent h
mterior compartment adapted for receiving a fluid under sterile conditions, said vessel including
a connector having a first locking element. A first adapter includes a second locking element
connected to the first locking element of the connector to form a locking engagement, such that
breaking the locking engagement deforms one or the first or second locking elements in a
manner that prevents use under sterile conditions. Preferably, the locking elements are selected
from the group consisting of: (a) at least one removable fastener and an aperture for receiving the
fastener; (b) a projection and a shoulder having a periphery that is oversized and including a
notch for engaging the projection; (c) at least two arms and a corresponding receiver for
receiving an end of each of the arms; and (d) notches for receiving the ends of at least two arms
projecting axially from a peripheral ledge of the connector.

A kit is also disclosed for forming a port fitment on a vessel including a connector
having a generally upstanding sidewall forming a tubular port and including first locking
element. The kit comprises a plurality of tubular adapters, each including a first portion adapted
for insertion in the interior of the tubular port and including a second locking element for
forming a locking engagement with the first locking element of the connector. Fach adapter
includes a first locking element for engaging a second locking element of the corresponding
connector, wherein the first locking element and second locking element, respectively, are
selected from the group consisting of: (a) at least one removable fastener and an aperture for
receiving the fastener; (b) a projection and a shoulder having a periphery that is oversized and
including a notch for engaging the projection; (c) at least one lug and a channel adapted for
receiving the lug; (d) at least two arms and a corresponding receiver for receiving an end of each
of the arms; and (e) notches for receiving the ends of at least two arms projecting axially from a
peripheral ledge of the connector.

Also forming part of the disclosure is a method of forming a sterilized vessel for an end
user. The method comprises providing an unsterilized vessel including a connector having a
port, forming a locking engagement between the adapter and the connector; and then, prior to
delivery to the end user, sterilizing the vessel with the adapter associated with the connector.
Preferably, the connector includes a plurality of ports, and the method further includes the step of
positioning a different adapter in each port of the connector. The connector may include a first
locking element for engaging a second locking element of the adapter to form the locking

engagement, and further including the step of disengaging the locking elements such that one of
5



Figures | 4a and 14b illustrate a fourteenth enbodi nent of a port fitnent;

Figures 15a-15d illustrate a fifteenth enbodi nent of a port fitnent; Figure
16 il l ustwetzes/E1®7Xt eent h enbodi nent of a port fitnent pcFiusaeiesseia and
17b illustrate a seventeenth enbodi nent of a port fitnment; Figures 18a-18c

illustrate an ei ghteenth enbodi nent of port fitnment; Figure 19

i 11 ust r atlesadaptei ¢ diecoptdstas siswal f@éﬁﬁhedﬂckalmﬁgemeﬂmm and Fi gures 20a-20c
illust raﬁm‘i‘%é’@@?ﬁgﬁ%@tﬁ@%@h@& f a port fitment. Detailed Description
of the | T Ref erence is now nmade to Figure 1,
whi ch i || ustr bige lais gsrfdngtie atyiveofpoe possibinemtodin@ent of a sessesgel a ddndgaablei ng
to one a ngﬁm(%ft the disclosure. Preferably, this vessel Vis of the type
used in §r00e55|ng fluids under sterile conditions, such for preparing

bi ol ogi cal agemtiss 1@mar1m3em ﬁcsaémlp:rdepaﬁafapansﬁmmm the like (including but
not limted tp. bul ? %t%%dﬁe te st culture re-suspension, viral
i nactivation, " P'are ¢ i r?se‘f(in ﬁfn P‘ih nIent (gra pgd fifment;

bi oreactor/feplrgnlemsgmd gbhnusftxh&amsd elbRiiRE T 06 porbadidment, the vessel V
conprises at |east one h made of a thin, flexjble, plastic film which
means it can bE“FdfHEY A us“\ﬂﬁé‘rfo‘fu‘fd} ?‘%Wdllﬂ%‘;‘/"%ﬁj%'fﬁ t$hthe shape dictat ed by

the fluid in theekpd 81 %rlll@s‘ﬁﬁﬁ%rﬁmt)ohnne];hb dﬁo?t thhi: ngui shed froma rigid
mat eri al that, although capable of flexing significant force,

general |y doebighist ox #arellstajse sagh %@dﬁl@%IOfa pfrt fitlndng bei ng i nt r oduced
into the vessgly, M 7a and 7p illushBR MESSE enthJIBYenRhSP (111”1% Lyfle an agitator, which

may conprise any type of rotatable or ‘non-rot atabl e Sti rrer, but preferably
one that is chigaish8a ofd Sgilestrieng ctchth dnbeduhandier post fgniche condi tions. For

D ot st CEELETBEbL A GO 36 R IRANS L TRl o M 20aPt el 12 L peren

non-contact co evice exter to the vessel V, thereby
avoi di ng the an lt)coﬁusdytnamenthsaeaﬂ)lo&lmm dfidkertsitmuatt ures that can create

i ssues in terps of j.nt.ai ni erility. Alternativyely, a rotatable

sl eeved mi xerg%ﬁ Sﬁgilrﬁ’tﬁ %%8 feﬁ?%h?Iﬁﬁoqnﬁ%ro%i’mé\é %’F;t ment | and driven
by a notor exrigumal2d4 mctilﬂ@tl’aﬂata&ﬁ/hlﬁh eﬁ@ﬂ&ﬁﬂ’eﬁtrfﬁﬁtpowﬁuﬁ&ﬁr ger (not shown) or
ot her device coul d be Hsed nstead . of or in addition to inpeller Mto

provide a | evE®UEs 1334 d3}?:16IutS%8tt? 6ﬂlllé€§nmqb0§’§‘eﬁYer?ﬂ?coﬁrf(:}m@%ts exchange with
any |iquid inpigh@s i atL01196 1RPRES WRBdnth embodiment of a port fitment;

Figures 15a-15d illustrate a fifteenth embodiment of a port fitment;

Figure 16 illustrates a sixteenth embodiment of a port fitment;

Figures 17a and 17b illustrate a seventeenth embodiment of a port fitment;
Figures 18a-18c illustrate an eighteenth embodiment of a port fitment;
Figure 19 illustrates a nineteenth embodiment of a port fitment; and
Figures 20a-20c illustrate a twentieth embodiment of a port fitment.

Detailed Description of the Illustrated Embodiments

Reference is now made to Figure 1, which illustrates a configurable port fitment 10 for a
vessel V according to one aspect of the disclosure. Preferably, this vessel V is of the type used
in processing fluids under sterile conditions, such for preparing biological agents, pharmaceutical
preparations, or the like (including but not limited to bulk intermediate storage, cell culture re-
suspension, viral inactivation, final formulation, final fill, or as a bioreactor/fermenter). In the
most preferred embodiment, the vessel V comprises at least one wall W made of a thin, flexible,
plastic film, which means it can be folded and, when filled, may adapt to the shape dictated by
the fluid in the interior compartment 1. This is distinguished from a rigid material that, although
capable of flexing under significant force, generally does not change shape as the result of fluid

being introduced into the vessel V.



Wth continued reference to Figure 1, as also referring nowto Figures |la
and I b, the fitnent 10 includes a connector 12 having a port T and
conf i gur estof2or1/d7o89m ng a | ocki ng engagenent w th an adapCensielo/oFas3
purposes of this disclosure, a |ocking engagement is one in which the two
parts mechanically interface, and is contrasted with a friction fit or
interference P YesThe wannleetsiuds 2n peitarenbichblay chopredansftyie dfirkiatahiateer i al
as the vesseluible SHEH:, 3%t teétt s op@Ma e RFEL | o fhan
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14 i ncl udgsenabit Mbmtoaréxt[aﬁﬁsagﬁe RterpabhparGhent.r aAnphigtt indGsi@dwhb Ui Gther device
Pr ef er abl 14 is conflgured for a particular use for which
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a propor LpnAat el ¥osaR! Ji%[)mgz'ct%méq{av!nn e@ b 3 SNE TS R eci ?ottelroﬂtln g' o REkihon L.

I n accordance with one aspect of i 8¢l | osure, t{he ad apter 12 % hcl'Udes a
first Ioé%ﬂﬁgn@ﬁ@Wéﬁvaﬂ@ﬁﬁﬂérﬁbhgwa9$©Qk%ﬁgh@hgagemﬁnkmgmnggmh@neonmemtor
12 to fo r i

Fi gure | E)Amc‘thﬁlge tlglg le(tfl‘t%lllll afgxln%al r?!t ﬁlg?f? %nd is aontltant%d YELEH Ia%%{}e 101 deﬁé[ oL mteé t?n enﬁe al

pr oj ect i dhe tdmeitor this pﬁﬁcxabtgffoxmeﬁloélagﬁe nAtSemaams the vesaeley sduolods ﬁlﬁmm drlads
drawi ng, this f ctlon 14a . ip this. enbodi nent is

over s seiroreaeifh et deL i Ll RS G e A b BEFOE oo, 5

upst andi aga Aalgk 1126v1ath hepisd dlﬂﬁﬂtbp@ll hyysheeh | ik gy tahe ofdeF fornks; isé: Kih@cLmanect or

12. The ss. 12b f§ a Ied suc% as.via an annul ar groove, and the
prolectlaﬁ3fﬁ§BPﬁHW6@8§(§g@5? ﬁ%ﬁd? @Wﬁﬁﬁﬁﬁﬁn%ﬁﬁéOt@%%@&&héﬁﬁTﬁbn&ﬁhualIy

pr essi ngidnbesupfaéd @G Rfkr tddacs €Mié Bthnd&ioh Meay! RGKIR Syl LNENL: £ e Rdapt er
14 into engagement with the recess 7 12b and | edge together form'ng a

mat chi ngaltaseRpHgsueh Bk mtithdhe eyertionwheet bra fidfimpergions salip fdringd betyegyehent .
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mul tiple adapters 14 having different characteristics and adapted for
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The connector 12 and adapter 14 in this enbodi ment mate in sealing
engagenent. This may be achi eved by providing a sealing elenent, such as a
gl and or we=kate7i¥ref erably, the sealing el ement conpri EI/EBROBISREDMESr | C
0-ring 22, which may be positioned in an annular groove 14b formed on the
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| ocat i on £ o lethes tpgelece fwhverees mhiehing bdeking elsmyagdifehtonoedar s, fosuchsneprdit t he
seal is %ﬁggg \kghed independent of the |ocking engagenent. Alternatively,
and as w e understood fromreviewi ng the description that follows, the
seal i ng eIeneﬁmngsmshmaguﬂlmnagﬁnmawiba mh@mwgedﬂ@nxmh@edonnemﬂeﬁmﬂaﬂeThe
seal i ng el ek tl4nPE}/V ° qIRR %azabtiﬂs%cs ha?l\ﬁnada ted maytcﬁgetgr{& h}é fnn(l)latrlm

with the c@ﬁﬁ%ctor 12 6r At ap i ri'any “€4ase

pr ef er abkynffgoradso aqa&t \eﬂh the cbﬁrebﬂoeﬁz beﬁg/\eedmatblbeooamgl eagztgeetwtl rRa,uti BEMipland an
interior conpa o] t of t e | ocki ng engagenent
in the ndtUy ‘“o]# 1eyge 68;?6‘?18?1“1?3‘ 4 fo &O%‘F% 1 htgbﬁﬁgﬁptﬁrg i i 3%16 3 {OUPE: SUR AT he

i 11 ustr at@eoComtil gt b Ofat tshergadaptlaar (134t BEldEREra perfighenal shbeekhag

el ement |nclud|ng at least two projections in the nature of a pair of

opposi ng? %ﬁ%14ﬁﬁV@ﬁWE%¥@HHIﬁwﬁdﬁB@@ﬂ@eﬂkaﬂﬁﬁﬁﬁdh%@ct|ons (only one lug 24
shown in Fi gupeyvidabs R FmECSRONE ﬂg cfnﬁﬁ:@% 11*%&&&51@11&?%1@ QARGLAQ furker fiPr M8 @
channel adapted for receiving each |ug Speci fi cal a first segnment of
each chatlw 6Squéplmt]7e*sf0§ﬁwm§]ew@é$¢&iVah@n‘gﬁ %ﬁsqcead@ewmlf on watyldlff%ntfaétptels

recei Vi ng, t, gmﬁﬁﬁgﬁtgq‘%aé Reddl o@)él L(Llﬁa't ecﬁgt!) A8 XThfg‘ &Rl %& mgrtﬁe
opposite en irst seg nt extends in a circu ere t|a ction
preterabhymakﬁummﬁmﬁmﬂiha®ﬁﬂkﬁﬁehghhgwbatW&n@wﬁngﬁmeoﬂamnthkuada@BEMmﬂ4 may
3 Trect iez)?t%dl] & ‘u“c%‘rt’ eaa? FrSw ?{)"“mm%i“f ﬁre%ve}r{ St Sﬁe %f%ent%tgt Ofr‘t:su T Ak e% et Yessel
d|rect|onmﬁanmkﬂnmaamﬁmnﬁm2nﬂmaﬁm@®hhthmheuheakmnglemgagﬁmﬁﬂbm«A1smat|ng
el ement (not res 4a and

L TUets abb P e e AN i ioen o malch B i Deae. dBeealr i o

i nner anghequtgks, wWak [\&sstt v and thddbe Thaufomed wadd uld&ilizac lcydBSoafitauher
dianeter that is |l ess than the inner dianmeter of the wall 12¢ of the

connect ofFOMNSSton kY 2pd aPFUPAT Twidh shoryinhiigusn)i fietheriagneieied tidatheisslegekat er
than t hea%E£ﬁ4 %%Hﬁh&é 1@fseé iﬂfgutvé@h ba dG3bThHR, 10514@ RAYARLRA: t?éﬁ%%ﬂﬁ' ly
covers the wal in the mated position for forns a receiver (annular, in
this enb@%i«iihh@]ffﬁd) alfdothusr @e afadi fagwelding opkikd meghanicatpregekrice (oe fqrﬁeng ppRinagent
engagene@&me@uoﬁl 1{1%} be! Qv%lfdeeg ”I%Ie %H%J?%I’MSJH th@F b& séa%o@?c%' a% rae&eu%? 1( €.g.,
dowel , set scre pin, or the [I'ike) y engage a econ |ng el enent
of t he adapst ef tubidg VSﬂIZEhClaEllﬁbyl stoge rﬁtt‘mn got sﬁtewh}asahé mer as@fntpe stemllned dbil lyter
t hrough apert.ur n Qut er oSl ti
cor r esporih mytr S2u SEAMS TR e St St o ARG LBR AR W ppegicpiog
engagenente, ifdecioéd, @spardicay feealckgng b aimen ttype§ WE RedSs Orthrdifiged Aitmemy tseat
in a groove 12e forned in theb nec%gr 12, and mate with a correspondi ng
surface BICHHIORGSHYFCmER!s may be eimpigicine enpodi nent of Fi gures 5a and 5b,
the adapter I¢ajisiseaRsthbiehachiShiThikRninseible 4@ Et@‘ﬁs 1afto there GRNGAALIThISe P er
and inner walls 14c, 14d The outer wall 14d here includes a | ocking 9
el ement ;ORI Griteatplateh skortaxampler Figway aF anst & eery ghembardiperg in (‘f}thtﬁhdtle t abs
14f for %R@@Q&P@<§&%&@%9QHQE&QK£QQKb gn§£Qﬁﬁﬁkﬁa§thﬂﬁ EE&@% Alrilide a?UCh
as apertures 12¢€ forned Prefera , t% b jﬁ
chanf er eb?attdeDdrTmﬁetlfmedlgéhef t@rr‘meﬁ gia}gti népe.tive. u ms Usfate mf thtSh@lhméinhen&Zc
inside e per f apte to the
connecto?ﬁ%ﬁﬁf e?’ aé%aP&'|¥§% #gg?maﬂ&:%mg%?ﬁ % &H%]%?igﬁz%%ééiggﬁgter
wi t h t heirapéept ur eseil@f 200 205 ttldy Imaszkfomxhdxel s@odﬂdrigckelmageeremf ti{ondrinadriarely. be

made fl uj ht wi .t h appropriate a and
o 11 1 ustPeapstvet e AR BB B et A e R e ohiapr & epirer R ReL ™,

peri pher atc @iojrgché port T4ahemrhesd, 0gimmal baru@orul gfchsiaduchAhaaréespobei ng
annul ar gecess 2b fornegﬁ%&ﬁgﬁlzﬂe inneé surface of the wall 12c is

adapt ed PY! ENFAGY [ ad s IO SIS SR YT BT PIITIof Heingigst Brthel s

i nsert edcidhetihe1 PREL thEn QfledsBe a£QRRRCE QFh L (EhEh&BIA ?@ﬁ@a AdtioMBYods Qhdh8e
snap-fit. A further enbodinent of the fitnment 10 in Figures 7a and 7b
|nvoIvese%ﬁﬁ%ﬁéﬂh@éﬁﬁéﬁﬁﬁﬁﬁ‘Téﬁh%ﬁm@ﬁes€3hﬁ@ttor 12 to forma cup-shaped
recei ver adapted for nesting with the adapter 14 in | ocking engagenent.
Specifically, in the illustrated enbodi nent, the wall 12c defines an
opening 0 as part of port T, but rather than being regular as in Figures 1
a and Ib, the wall curves radially inward to define an annul ar | edge. The
second | ocki ng el ement corresponding to the | edge conprises a shoul der 14g
on the adapter 14 having a periphery that is at Ieast partlaIIy over5|zed

o o, o b L - o " s o o o o o -



The enbodi nent of Figures 8a and 8b includes a connector 12 with a wall 12c
having a | edge, fromwhich at |east tw generally parallel arns 18a, 18b
ext end i rwohetlizwi®alr direction X. The arns 18a, 18b are gemarsadiopsass set 180
and include radial projections extending inwardly. These projections are
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11 ot r abRaSdnp s ahfle b AR Bob % 38 BaEEE ko dhm i e st
concept uditst yegmicni bfafraclﬁ Ohetnhel iatledes howpei endrilgu £Sedg@onihd Wil 120 fwhicedivihhe
adapt er é4 ne?%s W th e conpector t% and is adapted for installation from

a | ocati bff '8xterhat E”E‘ HEI P hi'ert STOROAFAIT hite PPRIFILE Rl Glel§ig dirst yegment

Speci fi C@)ltlaﬂﬁ,s iah cH@tﬁﬁ@fhﬂhzﬂgin\é@t dn, p€er{vdy B@ou@@@cu bﬁh@-ﬁe%&?ﬁaak QG IR 3aM th
an opening 0 bounded by an annul ar shoul der 14g form ng a notch for
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| ower portlon of the adapter i n shape can be seen in
|nmardlyﬂﬁle$e®€pe%¥memimknvhmgeanhe0§tdem@DHM12b0hxDMWamd|nner dlaneter d|
that is |ess t t | east porti.on o dapter
14 (and pref el%tg@ qgoa?lg & ]gllﬂjrsg' pagl?ttllglo ﬁl%%?d’i 1€1ﬁnt m Wh]tch tgi fd?pter 4 nhgt}%la
|nmerdlyc&kanednmenmdenmanduahgemémdipHmUmﬁmuaﬂlthmhﬁapheﬁnééumhﬂyewthe
inwardly. f.l ared portio E, | i ke indentation
my be pFdvedad BT Petraraf S LRt Sret e e tEr b ot hal |
14c and pnhoj aaltleen thh2a greatenthanee the cfﬂnﬁé‘thbbﬁ th%MNaﬁ)tf 12(‘]"'eTht@V\@feCHd){ptfﬂl g ed

porti on, to the remainder of wal he adapter 14 may
optlonaIF$aﬁﬁ@ dﬂeﬂ%ﬂﬁeW@bﬂéFéPt%ﬁBPE@tWEh”&iEIﬁ§@éﬁ*§§méﬁ @HWﬁwaﬁlﬂF%nge
14a, for gRaRgbNgiRRedPRES tROWEI 9D Ofr, tal@l%e%adhle 1d& g dnba RLRIEN first 1'8&1 g

di stance between the |ower surface of this projection 14a mating h

cor r espoflemp Wehat 2 arovildn fastengiedol (c.g2e davie. 1ohecrapptiith of Siertike) lbyy @tg@gﬁ ﬁder

129 for RLINGMEdIG: CPHLIRANAINTL| QYR PAKLEAN 1R £l oS, A %en gaghoul d
substantially mat di st anc et ween th corré%ponélng engag ene %

sur f acesthofugh heelmdt‘te in tha oullr welll fkh ﬁpl ebehmmtg m&urrbspasdlﬁ)g T@bﬂgels? 22d inghe

provi ded | r n tor 12
"t husc PRedR, BT HL AL s RIC I RpBleek 5, BERPSRonalbtine 5 R eTOLECE by
passi ng nngﬁhnnughmtheagpem:enﬂ%ﬁﬁmhmdhbymmehblEZ@ndﬁhﬁ:@dmakﬁﬁeﬁémh@;urged
to nove th ough th hgrlor passage such that the |eading end adjacent
shoulder“ﬁ A5 h@ﬁ@ inwardly flared terninal end of wall 12c, causing
it to flex ouhwas dhbbd@ﬁ@ﬁ@)ﬁﬂiguie@ sthed e, @&\/ﬂaﬁa heeochhecshouliday illdgnpasses
to the extent that the corresp ondlngénotc is adjacent the |ower end of

wal | 12ct fiRicenspgic High b kT tgllehtfadad t Hae aateewa%dﬁt des 1pfludene lagkap er 14
(and thus forms a snap-fit engagenent) 9 As shoul d be appreci ated, any
further effort to advance the adapter 14 is nmet with resistance created

bet ween the oversized portion just above the inwardly flared | ower end of
the wall 12c, and any effort to renove the adapter 14 is resisted by the
engagenent of this end with the notch of shoulder 14g. If present, the
prolectlon 14a |s in contact mnth t he opp05|te end of the mall 120 and
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The adapter 14 in Figure 9e projects below the | ower surface of the
connector 12, into the interior conpartnent | in use. Hence, the adapter 14
i ncl udes wo 2bsawissone and preferably several gaps H in theuseswensgsstion,
and is thus notched or crenellated. This prevents the adapter 14 from
form ng a fluid-inpervious seal against any adjacent surfaces of the

associ at SlmeassEMrsEigcH et e Plicrah\peticdvaes irathd ey cdltss bé for endagied wit h
rounded I t eri al
o Thi s T PO o T K et he Srovi sar Ched Bl T8/ ke
structuré’¢oﬁf&6ﬁb@d@ﬁﬁg1%fmhcaﬂn®béﬂwﬁ@mdéﬁnhémumgeyn@ﬂw@Qm@amﬁnenfmb
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the | nnorodehgee b e GAP Py ade TSR PR e thuc B BN he adapt or

12 14 to be Fisestednd b thgthaté b alsdrel@c OpBRiiNeht S Whick the anpwen sendided at er al
direction L, or optional axial directiaon. To forma | ocking
engageneﬁ?”ﬂ$€¥PﬁW%?8W]f%%k1%%”@P§ﬁ@ﬁ?§“ﬁhvmﬂebe%VFH@HmﬁhMWH@l5@%%ﬁé? 14
and conneghll déhg SCRAN@SskABS ot 4he @v'aQn@chratd'aﬁ’t@d 141 en% heddh@ BRgage
correspondi ng apertures 12f in the wall 12c. In the | ocked condition, the
ar r angensitespeGiie ik abIte adipker t Hats mpatepont tha neft Edﬁn@@t@ﬂne}}@l a2 gide and
reglstergn%%&gﬂh RassagRpMcextending through the adapter 14 to perinit
the desired fluid gransn155|on Figures Ila-1 1 d depict enbodi nents
in which the 66WWé@ﬁmbO@QWQMﬂW@ﬁ@mﬁ@?NlmI@maﬂbbnmdgbmewhk@ﬁnm@neaUedaﬂ
engagene S r erlpheral
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wal 1 2ac 0B hpn ehorh Tehd g’ e SAPRET e 1 P ey e ited o
connect itk adislly ljﬁxta!:ti’@ defind ficarin0keleli®y. e sthBDIVRKER olerSdh€ BoraSpardfisRo t ube
or the Ilke % 12a, 1%b and 12c show that the adapter 14 may

i ncl ude & 64&6@91%%%5 SR At AR TeHEeP PrhainggricEplerpfhas i Eest ortny | s
12c of t BerGARNRELOE to fﬁﬂ%j)em'ng i 'egéﬂiﬁa 1b a nh@vdHoke th §1zQiV &l ﬁéeﬂi pass
cross-section, and wal mat ches; in Figure 12b, 12c i's

Cross-s hﬁﬁ@whl ih Eheosiantebt fusher inpadaran anmue wﬁﬂlclﬁb@lonarﬁl@p @wmme@ wpion2€ t he
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t he adap 4 nne not. neges t.o establi

connectlgﬁ&M% gﬁg%ﬁ§1§h§¥§%hé%é%§?n | 2 § knl eT?%mnPTdéf?gPhﬂ¥%at

t he conneotobly l2thmesgalimcladatmul tipl e ports each for recei ving an adapter

14. Thus, |n orts T are arrang d linearly, alon obl ong
connect or fﬁ@ @P%é“@ekﬂ?h @“?2atm%§m2%%WPa ﬁ%thﬁﬂg?gTi%HﬂnF%E%?kml
confi gur &tal sldetoy til chawstof 02 tHdi Filehethe aeapt edrSpakithehOl d¥ehdrsed] (Nahes, tiaen Si ze
of the center adap t?%%%s opposed to the two adapters flanking |t) The

ports T HESHMHSE Dé KRG8 A9 Fiesiafsd Wil @ﬁéﬁsselbﬂtﬂ il boaecsisaiyda 19ame ahy

confi gur ghdndy toSpeellit e LBt NkapBUliRertdd fs@&ggmﬁlecbfasecémé"%gé roddh Yhh a
correspondi ng flange 12a shown in Figure 13b. he adapters 14°may be

di f f er enbetivgen e ZensbtheHipribihiayn ihﬁtwld@e@tuwﬁebeemm@oﬁsiesucbfas b el diigg, to

el ement s r, o n 2

wht ch g P fERECLEN %‘é‘a&‘éﬁ%@@%& BB i PRGBS ©
adapt er Y4maayr 0¢€r¢dlvudhe¢ée addpier $¢ it ylpee ol skdekinrtye edsend fishiosuthe asafarent
g L e e LR
connectors 12T1nmgmlhﬁnﬁdsm oﬁ Aigeies 64 amhgb ﬁeluaﬁk&p&@de(ﬁ@‘ eoxitles pand2¢ Davinea

di fferen ecific type of arrangenment, in

Whi ch onlFEEAFTRTHEBE! L AQSBH-aH oo FESpbrtt CPCatAimbERBRpE & T i n

t he mul tirhpamis BaNM@Cirokedeallyi dffsetargob@ncaﬁﬁmeehcﬁén@IOJ@:UBI&H &itGulnarink ypg. of

adapter mates with one of the ports in a pre-determ ned arrangenent.
These projections are adapted to mate with notches 141 formed at a corresponding location in the
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Figures 14a and 14b show a connector 12 and adapter 14 with correspondi ng
| ocking el ements (such as a projection 14a in the form of annul ar bead for
engagi ng wocorwEaspondi ng recess 12b) to formthe desiresdcensagensirss and
allow for selective reconfiguration. In this particular arrangenment, the
adapter includes not only a first coupler for engaging a structure outside
of the vesseurpsyeht 1a§daéthl diigihichfs tieti sge, thoand aitrsetabasedbrehoeuplosier f or
engagi ng gAntdk Wat HifssionSi t%1n59%1M§§§eAf v&anlollt2c§ NOMR) the aggptﬁxqup e 15% 1€
illustrated enbodi nent, the adapter 14 includes a first barb jacent
one end amelthe weewhd 1Bap tplate theaptpigctenmt ononsheta, édidin thhinotrhes 14i tcbeorm the

posi tioned. T or vessel when the |ocking engagenent is
establisﬁ%ﬁ%%gggﬂ %Hgﬁagggad 1l4a and recess 12b. As can be appreciated, the
two coupl ers flgurgs 9a—@<arllust1 alﬁanboliﬁb%tmoé;madi& sohifaf er @abnsilvenantigahape to

accommodat dlff truc as tub ffer i anet ers.
Fi gures 1%57%BgVY ﬁ% SRR #14 neé%r%@p@% C?I‘B?%tf’ g%&’“ﬂ%%@%ﬂ Raysh a“gb% "ed to
structur ﬁ&atﬂinh@dterﬁd]adﬂﬂ&nnﬁda’pddﬁ{paﬂtﬂaew ItdT tRe LesbaINar spassage alpnd @imd gast
one barb 16. Thyus, as shown in Flgyre .15a _and 15b, the adapter 14 nay take
the for 't %P ﬁ?éllvers‘s‘”“& FBSFE"S P plcdge Py gagne pith formyhén ppcki ng
engagenepierdiay dasuiestiab) |h$ﬂh@@niﬂ§dhﬂﬁntadf%1@frest9k&eazlmn§ sélﬁ d&éllﬂﬁ@ﬂ sidhds bn the
illustrated enbodi nent takes the form of an annul ar as projection 1l4a
for engafi®g?-ds Erided pioAs pry dmriVar 4b et sdagy j4n Ifhe wbemide cornectof kdwi se,
Fi gures lg€,8pd:r 12d:SHoWans E}@aééﬁenlt 8¢ Kx}a@'ngQEé ﬁl@&ﬁt@? 'Bgtw’egh HI%eco%sgglandﬂH
adapter 14 including an oversized pasSageée used for charging the vessel

W t h powdeteh 14uatl laggef the fa-ame @(tcelrtamlth%mumcﬁel fiteyqdivedl 12¢ oa abagles mnaeate £ ace
gr oove r: I [ ociating with a

cones pongma o 10@‘91&1\%&5 Eea?]hﬁtﬁ%}! {3 S%g% 169 %gaioncept s described above
may al so be quanO@breﬁkesaHMmﬂbﬁmwmnﬁ@<iﬁmpasﬂthWMamhnﬁyguaﬂn&@dafbre

t he connect or. a e st.ruct ur ma stl i ncl ude
the upst S Fif 2 3T FSpap RS s Re Ry bHER S ot oo pitfe
illustr at@ﬁiectbrhlél atapdtey willda bcﬁcdsptdﬁﬁlg&ﬁbel dities ddapted BUGgRh(RQloag dashedrdy ne
al ong pa sage P). r ing wth a corresponding oversized | edge formed on
t he uppe @ge& Hf%lp{] i ’{}%EF %2&111111@1& sapsth- Cf"ie‘tm@ﬁhéﬁt%ﬁé%? ‘naP‘IdWéV‘é‘r‘dedl i Bhoul d
be appr egimb@sk hBf retiyn®fhe thEn@beMetdassthPathalanRdeBMRihat form ng the
| ocki ng engagﬁnent may be used to form a boat - shaped fitnent. Fi gures
S

17a and 17b shigwede Hbla&rate%ﬁp‘e&Ofimeheﬁ@o qocepialihisiahlar iethe orrdewpin Higures

i ncl udes g, Wedulin 4AGn R MHap@: A | LA9EmHRY c&ﬁ&%'l@%n@m%&hﬁ@d floﬁgx f at?ohleﬁ O%iapt er
14, which is provided an oversized shoul der |nen

port T farventytarieé cbnmestooronirimanchedhdg \haesebut ISleﬁ@fﬂlyaanpmstamemg m 1 t he
adapt er IV, t res re ne

el ement | %‘flc 1Fo 8? a tgﬂxlérnshﬁﬁed%gegveg %@V%\g(gg%ﬂlg% %ﬁul}dgg by an annglglre ghogf]dgr 1 gg
groove lftkmmg e tncﬁclnécsteeglagp@ 4ni mukaf leddafiireed ba.an mweudly ﬂa@&i &h@ub@ihbxe of

appreci ated, ,the .hoat - s ed fitnent 10 onpri se C nhector 1 th a

singl e pdft 1% @EQ%WS%&%?BE ‘%Staﬁ?a@e “iaééleéﬁ?fy‘i‘%%%ﬂoﬁlﬁﬁglﬁ VE§HpOry éﬁﬁﬂ% in

Fi gure 1&ptet he 1QQ=JHEI1&C'EAQI’ cahZbdTRn GO RIS Of, Nt tihpdrely PoLrtd pditioR dehi@dapt ed
ality of different adapters having matching

for receiyv one | u

| ocki ng %ﬁ%’ﬁ?g]n]t%c Wl%h%’ 168 rtd;alﬁet‘?‘rﬁlyﬂﬁelsé?sﬁ dhgeq eﬁéﬁmeiﬁf dasf & heswra pegton

ot her Wi Sgf the adapter 161 (B SrefkBabSNONE a aflst@bolRhNAlE: &IABRHT MENRer @fan dndRRLdBaped
fitment 10 including a connector 12 having a port T and for use wi th ‘one of

a pl ural flergd pertign pide saendapaiinnett sheadrripigiorbore hatevaly flatcH eosionhet tadief i n

| ocki ng &RGAGEMEALY:, b ﬁmdéh!t SR AL bPFoviiE £ Vit cent
t he fitnght 10° |slghémh : ﬁe oppos DVI ¥@+se¥%ﬁ%vé§§?%§%%hﬁg%§§§ of
clarity. b@h@ﬂﬂbhhﬁﬂwﬁ@mﬂhnmeﬁwn1BeuunﬁemsﬁbﬁBMRmawOfﬂ61mwndedbnﬁ¢mﬁmn

i ncl udes | in Iud ecesses 12b in the formof a pair of slots
sized toT g%?Jgﬁgfﬁnm dmi taLs 141 on the adapter. The adapter 14 further

i ncl udes oppoﬁeadadpeuer pheragloppoojliedtdlaiesa j)ampthlael pojaniaf 14abschldfant datlaengage
a corres ondHdigtructure in the int eri or vesse such as a |

edge
formed by“di Bl5AELR A" gRAEPHITY éltﬁ%ﬁ wmhl £regoy thy figiapg bgtween the

frust o- cRMicEalfagé bbilsPr@ection 14a matlpuSith B A-rdspendadaher pokdon o3 wansbakhed,
the alignnment tabs 12b ensure that the tabs 14f serving as | ocking el enents

engage t Hé nRkh fermed Py horlgsim 4erer gawig wih fscdoraipoadigadaree mertionqf ghe wall
engagenent tends to flex the walls 12h]j1 so one or nore strengthening ribs
may be provided. If desired, fluid may freely flow through passage P via
port T, as in the other enbodinents. Additionally, the gaps between the
wal ls 12h allow fluid to also flow from an adjacent space through a side
drain 141 in the adapter 14 communicating wth passage P. A sealing
elenent, such as 0 rlng 22 may also be prOV|ded along the adapter 12 for
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tubul ar structures with passages and include one or nore couplers, such as
barbs 16, having different sizes or shapes (see Figures 1c and 1d). The

| ocki ng ewQagamemty7may be of the various types descri beagcans2&iooses3
including a snap-fit engagenent, a threaded engagenent, and a bayonet
fitting. In non-sterile applications, this type of engagenent may al so

al | ow f o 2owuidysybstaftialy aptcdrthe disgaccstesenyhdFSeme B adzassaeri iysiies at ed
for a di n i Vis
ut o e e e P PR B WAL B ARhAR R HEEEThe 1) ong
mfth a sappley 16f vessel s (such as bags), each with a connector adapted to
forma | ockin eng, t ff ters,. Pr fer

adapters are g???ere‘?qgln¥%&GS&£gvg ?ﬁ%lrpgﬁﬁ |€O$P%lgoﬁn %ﬁ%¥ﬁ
open endSypkmdgmﬁmmegtmsnz@samﬁbmmﬁmygaubdt ﬁmyﬂmbwmvbeudﬁﬂhemeﬂimnmgthe

type of Iockln el enent ncl ude, di fferept

hot or s TRGh B RRG ri E Hiede B O el Piule” Rus TGS i o Bhgtan
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tubul ar passage for transmttin g fluid to or fromthe interior anf {nent
1, but cOUHICRI EbPHETL F T EERETERE CPEFPEIIEEKIMHY TDAYAGR! PR&HEEPS ©

not to bexusgdend snaps ba¥h eNerdlaOh6l 8litet SirRkag@ale addpr $HPRUIIAL 10BY: AH5061 at e
the desired adapter(s) with one or nore connector(s) of the vessel to neet
t he part PeggRareeetfssherld de papragated. aphrdgseignete adpavaHeadaduditys mehgitheed
for for nl@Qtaﬁ@@ctgéted%%ee]tq}ly&e?gzeg%%2% O\;eltfl@am%mmr@(giou%?gn([ gl@tively
costly precision manufacturing techniques, such as hedt or ultrasonic

wel di ng, Wﬁﬁy%enavmy dédt toFanptrethaadapter il ibwesnkby therregasmantyoftlys stdowigh a
pluralit d t,i [ Si

demand Cﬁlﬁ? tch R ?FI A die%’}\%aqpéjg%nt %fe ﬁ?c&f#ﬁ 14!1 s?‘tlnﬁ %tz%‘tewd‘g ?herr%g §1te end]gtet

| ack of amylﬂequMenéHfoomvanomungwaumnﬁdmsu@mmfi@aﬁﬂwmnwennmwyndtand
pre-steri i nuf act ured vesse than m ght be present dermanded
oyt equterfinn ST R SRt y TEO8t e ot el R eRETPh e ST
manuf act &b bt ishal@nd4g hel 1|na/@tiﬁl§0ﬂarb(ﬁl}b@ftlbfﬁdf the GHulli IQuesic @-Sa: Pebdntdct tBnsur e
that the integrity_of the Veﬁ% is mai ntained and thus naytalso reduce the

i nci dencE6F SRSt Phyal drc Phidd g fosiate a fluid-impgrvigesy jagiah s@f hh@ag iBidt ment s
descri begehergifir 6i Rel.udhnbedoted iNShia AeBnd NAS 8ddfer it GVT08Redlin pdsitiéh inGhe 7, 8
and 9), it is conteqplated t haf one or both of the | ocki ng el enents may be
formed i firbalaf pagngishticherapimestor §4ahthe erultdgif senepapforadrangesensaisat fotneie it

def or mat i o agﬁt tatrg%aartcpa SREULR - Qekis Ny @aaae%a@tnett AMHORIDGon of
re-establishe dvant ageously events re-use of the adapter and
connectonwmbomtwmq@hexmb@hwhglémga@emeﬁmxa<§embmdmhmgmoﬂmnshagwahmmameen
glssgg\r/rﬁggt% g‘{lshu?‘ ages | oef tHg ?%ﬁ%? WA ltl?%%{]m%hgr : a}%tgznléi"%l @gre%éntsagg% a1 1,[0\2 0 114 such
(such asalhi @mld«eﬁsung/bqwéqnph@pyxhtem parts, tt]ltmabydﬁztpn][gtefpm\/emdnﬂiwﬁm}hk heniting but

al so polggéogykene LDPE, LLDPE, etc.) to beconme nore brittle than
prior to%itfad Qﬁ@@ﬁgmﬁgﬁ when the adapter 14 is placed in the connector
12 and then mpgeadapeet zbtralthdre% profcts bHIS RALERver RV (RBYnE@USE 2Sin@Nhd | cant
deformation or perhaps . even breakage of the material, which then helps to
prevent tqﬁ%“’aa%t’f’éfmef‘f b uei H@nqentaar}%eéﬁﬁ plydag@denst one and predyrahle eVt hods
are al so Hﬁ%@%ﬁ@%@o&@ﬁmﬂﬁﬁlaﬁd&pﬁﬂgH&dﬂﬂWﬁ%ﬁ@kHM@ihTﬁsE@ﬁ%nﬁk&ﬁ&ﬂﬁmﬂﬂ4 For
exanpl e, "a method for fornlng a vessel may conprise associating a sel ected
connect offoinrfemmud AduE-iFHEE oS sprl ozrnsinyga Celrtautfws of thelpisp@atehvesadaptler s
havi ng t ybyl. %&ahlp\@smg nﬁrft‘tjaa/eaﬁ‘&)hoec Qv1h d'ugtd&ﬁt dofifeded Q)Cﬂ% %event
engagenment W th the connect escr ed above e associ ating step may
conprisedesﬁabtﬂ@hﬁm@bﬂMenk©EM1w@h@N@agehEWMwbemwgemayhewmheamdaQWEWﬁand
égghclozggﬁgdl ::c])é hg‘ gteuigadé %1 00111168111% w1 I aatdﬁa}\l}lsﬂcgt € mqenott C(%ngalrtrﬁnenltsletsyp?];\/:lglsﬁgl Z
plurality of tﬁé&ﬂmﬂnhamdaﬂgakao1ﬁamﬁsaabmhmngllhﬁnatahemszc@ﬂadmgmnaetor
of the pIurall y of .vessels._ The t hod. may i nstead com rise.selecting one
of o ol PRI OB BF SHE TadnSELrS Aok BEHORAr 1 PFBOA EbREEE LB Gl he
vessel , tRRLHGAMIRE L YbrtioN 6t tidipRgag Ml fr&tshﬁﬁ{m@fﬂuﬂcﬁcﬁf-ﬁpmﬁm Cha§§ @e@;rlaty Wigh t he
selected adapter with the connector. Alternatively conpri se
associ at P ReftaUENHEng thy e gitface phive Widldgte rTgls\ﬁrﬂtaﬁgeéPeﬁ‘l tllﬂ’l%.fﬂ W ttﬁ adﬁﬁfet s of

t he vessel. The foregoing descrip2ions of various enbodi nents of the
present inventions have been presented for purposes of illustration and
description. These descriptions are not intended to be exhaustive or to
limt the invention to the precise forns disclosed. The enbodi nents

descri bed provide the best illustration of the principles of the invention
and its practlcal appllcatlons to thereby enabIe one of ordrnary skrII |n
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an unsterilized vessel having an interior conpartment adapted for receiving
a fluid, said vessel including a connector having a first wall bounding a

port and wocbudi7mgy7a first |ocking el ement; and PCT/US2@ 0f05925%
adapter including a first end portion adapted for insertion in the interior
of the first wall, said first adapter having a passage adapted for

t ransni t tlitfigbe Heefaduhiguglpthe sideroppring 8 iy e $gaiverst ar takreal phirctticand i opeehd
| ocki ng - t r 17 LK ] jrst
| ocki ng aleneniiraRep B8 chole ORI A fnl AE Sl ANRERTERN My bBrliybd
wher ei n heéhpedapte orfprridsemnecterubllsach pasabagdf abnd mohtenf i4jstdapindl ts ecopd

| ocki ng ] l.ocki ngage t wihin the tubul ar passage.
3. The ag%ﬁﬁg&%é“b%&%%%gﬁgifgﬁhgtE@rgﬁhcﬁﬁﬁfhgk%§%8€ghﬁma aptets 59168 a
third | opkiftighle ket tedapt Bdf foanedi@ridiatignseant ogkiterg wethgagenert Pwixtehdihde

first logkin | epent . of the connectar. . . 4. The apparatus of claim3,
wher ei n ﬁﬂ%uggéﬁ%%3pt§185%t°égfm%gle[Aﬁséle‘% %Pgdttfaaaa‘ﬁ?%r}- are different in at |east
one charact er Figties.11a-11d depibt enfh@lipparatihschofhe Godhditol, | WARK 8dapict @ drd 1 St

| ocki ng el ement onPri es at |east one projection and the second | ocking

el ement em&gmeéeﬁménf i fepgement. In lggren d 1o g ldpyheopdapicailth meludiiet ei n

the firshehmeki nGkiak eRBRE: i6 WEPNHFEST AmhRGBIYEfor o nle, SeaRMtAOakiNG:
el enent conprises at | east one projection. %. The apparatus of claim

6, wher effict #ifapt of welt 1 rricompriosedhaprramnepumebaat it drovengdigng tlhend
receiver i fnapst 1§ q SNYAGRARD the jnner wal184c b %e%ﬁﬂ%raitélue%(tegﬁs o

. t T
wherein one of the first or second | ocking erenpnts conpri se onegg% at
| east t wongthoj wey bonseddndomtect veidlse sttusbire actbe inggrr of the vesseld suchhe aaljgp@bat us
of claim@8, ywherein the projections conprise lugs and the receivers
. 0o tHe .
conpri se channél s.
Figures 12a, 12b, and 12c show that the adapter 14 may include an outer wall 14d that

matches with a variety of shapes of walls 12¢ of the connector. Thus, in Figure 12a, the wall 12¢
is oval in cross-section, and wall 14d matches; in Figure 12b, the wall 12c is cross-shaped in
cross-section, and wall 14d matches; and in Figure 12¢ the wall 12¢ is square and the wall 14d
matches. As should be appreciated, the shape used is not limited to those shown, and all can
benefit from any of the locking engagements described above in which relative rotation between
the adapter 14 and connector 12 is not necessary to establish the connection.

The embodiments in Figures 13a and 13b illustrate that the connector 12 may include
multiple ports, each for receiving an adapter 14. Thus, in Figure 13a, the ports T are arranged
linearly along an oblong connector 12 including a flange 12a. As should be understood, the
configurability allows for different adapters 14 to be used (note the size of the center adapter as
opposed to the two adapters flanking it). The ports T need not be arranged linearly, either, but
may be placed in any configuration, such as the triangular arrangement of connector 12 with a
corresponding flange 12a shown in Figure 13b.

The adapters 14 may be different in the sense that they include different types of locking
elements for associating with the connector 12 with the various ports T, which may include
corresponding locking elements, if desired. Thus, one adapter 14 may includes a first type of
locking element, such as for example the one shown in Figure 6a, and a second adapter may
include a second, different locking element, such as the one shown in Figure 5b. The connectors
12 may be the same, or may be adapted to correspond to the different locking elements. With
this specific type of arrangement, in which only certain of the adapters correspond to certain of

the ports T in the multi-port connector 12, it can be assured that a particular type of adapter

13



WO 2011/ 071897PCT/ US2010/ 059253 10. The apparatus of claimS8,
wherein at | east one of the channels conprises at | east one segnent

ext endi ngwvonoam7asoral directi on al ong the connector andpatr/use@stsnse
segnent extending in a circunferential direction along the connector,
whereby the |ug and channel create a bayonet fitting. 11. The
appar at ugasp "‘é‘l’alnﬁrpﬁtheﬁhfé?ﬁilwltfhéeta’fmlp@g @rangeeenpr oj ecti ons of the first

| ocking el ermﬁlgm%@wg 'mt%gliﬂ SRehbL QoA Br 18264 fgag\!éfnq gnh %Qﬁlef’sg %fi%lcﬁlf?

posi tioning in-one o e receivers. ara
wher ei n thkeeas ($L@h$1§ atme'fzimj @@tih @lnmfooh thrvemgedmad fbloeﬂgaglgg el @memoncdmgrprl se

arns pro f edge 0
13. The Jélppar U C?l c aefrﬁrt?l eéen i fuh al#Olwrs fec Ve Iecm a&ff'n 3“ W5 ses a

r enmovabl @amalﬂmemalg,anmtﬁe asm@ndclbmmom@ngzl :eﬁemtcoxqﬂa’pfcm &ﬁgaga@ aperctuus e for
rece|V|n apparatus of claim8, wherein the
first g&ﬁslﬁﬁ O(g ‘??fel BB & ?nfath %B %‘P@ g‘dt ‘f’l%océls%opdl‘i‘?BPlﬁ‘df%gené%“@p%m ng
defi ni ngs@udt&égﬁldealﬁﬁjvetsi’&(ﬁ)eglﬁﬁdlﬂ Bﬁlkéxﬁ@lpﬁl BIeatlusenar élﬁ&ﬁiuﬁerﬁ haehddeter

havi ng a _peri pher to the opening and form ng a notch

%( ove si zed rel atlﬁ
f or engadj %jhidﬁ%a st B b6dad jacentyaie efgh andyhepgends hig b ﬂl%%afmh@%f’é@e‘iﬂﬁdt he

first |ogking Rkgorat WD $68 Pl ivawar dhn tﬂearo@ﬂné |eﬁ%eig@n@ntpirs%ségltl§h9@
dependi n% fromthe first wall and the second | ocking el enent conprises a

shoul der PragEMEe Aegseiiaphe Fepesviabs isedn beprriaaied: dhetthe coppiristgzahddbs brni ng a
notch f Orlé‘tﬁr‘ﬁ%g bogs tdﬂ?er&ﬁ QfRCHk C%'ﬂape to acc?ml:hgdatér Iaﬁfe%m%ﬁﬁ&&%s Osfucl? la?'tdg'eél‘S

wherein the adapter includes a peripheral projection f engagi ng an upper
surface b#vinh&fttienistiamgiers. when t he notch engages t he prol ection. 17.

The appar at us I n the fi i.ng el ement .
t hread and t hPl%élgg é?\‘%ﬁ?dl Sl}gwglafe ihe con%ep{s Je?cifnbg(g glelgm rrn& e a Pl e‘é S dués[ures

18. The appathat as acd)iptemllalwnlﬂa, tubulet peasage rPcalrnddant h@sta)nfalbl’aﬂi l(baTIblSOdﬁ; éotwh st end
of the agl }engSaa ngd PSb the agaptelal mayr.{ake e o%%dof%r{glvglfesst cqgsu%j gip tlug for sealing
the port T. The locking engagement may be established using any of the means described, and in
the illustrated embodiment takes the form of an annular bead as projection 14a for engaging a
corresponding annular recess 12b in the connector. Likewise, Figures 15¢ and 15d show a
similar locking arrangement in use with an adapter 14 including an oversized passage P used for
charging the vessel with powder, such as from an external source (typically a bag) and a face
groove G for mating with a sealing element for associating with a corresponding clamp or the
like.

Any of the concepts described above may also be used to create a boat fitment 10, as
shown in Figure 16. Here, the connector 12 comprises a boat-shaped structure, but may still
include the upstanding wall 12¢ forming port T. In the particular embodiment illustrated, the
adapter 14 includes an internal ledge (note dashed line along passage P) for mating with a
corresponding oversized ledge formed on the upper end of the wall 12¢ in a snap-fit engagement.
However, it should be appreciated that any of the above-described arrangements for forming the
locking engagement may be used to form a boat-shaped fitment.

Figures 17a and 17b show a boat-shaped fitment 10 in which the connector 12 includes a
wall 12¢ forming a ledge for engaging a notch 14h of the adapter 14, which is provided an
oversized shoulder 12g. In this embodiment, the port T formed by the connector 12 matches the
outline of a portion of the adapter 14 received in it when the two structures are nested. A sealing
element, such as O-ring, may be provided, and held by a corresponding groove 14k in the nested

portion of adapter 14.
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WO 2011/ 071897PCT/ US2010/ 059253 19. The apparatus of claim 18,
wherein the firstand second barbs are adapted for engaging different sizes
of tubi ngwo 2011/0718920. The apparatus of claim1, wherei npchastowssosaml | of
the connector includes a side opening and a top opening exposing the port.
21. The apparatus of claim 20, wherein the adapter is configured for

i nsertion thréﬂdwuwﬁﬁ€§Pﬁ§wﬁﬁeﬁﬁhqﬁéh%ﬁﬁéﬁﬂ@ﬁ§9H%aﬁmﬂmnﬁia&ﬁmQQm tPhwsith

appar at ug ¢ %lecﬂo?t' ALnoWher e Féﬂ%eg ggagg@%ﬁr Aﬁgtjﬁpﬁ\}egﬁ?f %\Hfﬁ{l AL R3R8 M€

communi cat | ng mnt a side dr pted to receiv a space
f or med bynmh@Oﬁ133@ywampHMHHMHpb1@38TThamaﬂbawéﬁmgeaiwcganﬂvﬁaphmMéyefn t he

adapt er 2 gcleaﬁte%thavm ntlaéc nng].lﬁ‘lcknggpe gmet tg abﬂf]@%{) ?gr?‘ begantaur{I & dS[m@%IH’é eni ng

in the flrs aratus o
| east onémamggnnhnWBEab is offset fromthe first Iocklng elenent in a

ORI MR O TN TR T e L - o N o L R

the wall is f

t he vessednnector 12 ha\/&@ a p-BhET anper @éfewﬁtkﬁfne&bmy phfralfthef diotRg0idRgeladbiEd to
further |nclud|ﬁ% a seal r sealing the adapter to the caonnector.

27. The Hpjsatist C(S)fmf‘(?ifoél%?%mgvﬁ‘fé%@ilﬁn‘t he @@éﬂusem theewalb NV of fliengssel
28. The apRapr@h¥stRint ¢ &lsibRd, buheb8hRit® a1 &f refldCcARAPLBEscObf ARRDESL RS

includes a circunferential groove adapted for receiving the 0-ring.
this view, it can be understood that the connector 12 includes a wall 12¢ includes recesses 12b in
the form of a pair of slots sized to receive alignment tabs 141 on the adapter. The adapter 14
further includes opposed peripheral projections in the form of tabs 14f that engage a
corresponding structure in the interior of the vessel, such as a ledge formed by pair of opposed,
generally curved walls 12h forming a frusto-conical structure.

Thus, when the adapter 14 is installed, the alignment tabs 12b ensure that the tabs 14f
serving as locking elements engage the walls 12h to form the desired locking engagement. This
engagement tends to flex the walls 12h, so one or more strengthening ribs may be provided. If
desired, fluid may freely flow through passage P via port T, as in the other embodiments.
Additionally, the gaps between the walls 12h allow fluid to also flow from an adjacent space
through a side drain 14l in the adapter 14 communicating with passage P. A sealing element,
such as O-ring 22, may also be provided along the adapter 12 for engaging an inner surface of
the connector 12 along port T.

Figures 20a-20c illustrate a port fitment comprising a single connector 12 providing a
plurality of upstanding structures 30a-30n forming ports T, each for receiving an adapter (not
shown). The base of the connector 14 comprises an oblong flange. The adapters used may of
course be the same or different in design, and may be of the type shown in Figure 9e so as to
form a locking snap-fit engagement with a portion of the adapter engaging a seating surface of
the structures 30a-30n and a second portion extending below the lower surface of the connector
12 and into the interior compartment of the corresponding vessel. The structures 30a-30n may
be interconnected by connectors 32. Along the side facing the interior compartment I of the
vessel V in use, projections 34 may also be provided to help prevent adherence between the
corresponding surface of the connector 14 and a surface of the vessel V.

In accordance with another aspect of this disclosure, a plurality of different adapters are
configured to establish a locking engagement with a connector, may be provided as part of a kit

for configuring a vessel including the connector. The adapters may, for example, comprise
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29. The apparatus of any of clains 1-25, wherein the connector conprises a
boat - shaped structure. 30. The apparatus of any of clains 1-25,
wher ei n woiI20D/EPoIri ons of the adapter and connector haveTnmsbtahiosss3
cross-sectional shapes selected fromthe group consisting of circular,
oval , pol ygonal, and cross-shaped. WO 2011/071897PCT/ US2010/ 059253

31. The apyybar Atrugurss vaifiypagfages| aiidnscludosne gheewi epuplses, vedisel baglonpt.ilgeisg a bag

and the renr The
appar a ud aprn R0 GRROREE Ry BL B R R.  okBED bt ey heatog iRt al
of port s tyrendefcabechend is}rmatnudtizqhghlama adapﬁteeng‘agemaan%gnasvgecéaﬂg’agemelsamdi ports.
ubst ant PRTS 14 Real Faniene bmtREhe i Bhe s @Bheddh R BR0 O Erfi ure 25
wher ei n tohedzﬁniﬁrxbéfe qﬂﬂdlpdemmbﬁaebﬂmcatswmﬁmed for a diff@bnt dike dappamatassthef any
of clains one the first or second |locking elenents is

adapt ed 18‘81%11Cf)téqﬂrfﬁr’fg‘rl@l(}‘| beéff’% rff’%I as the result of disengagement with the

ot her of the fhé Bit inelud5@CoiREer: @EdpkdgmeY) BREBE Srovided, alongIth AQ@pRRPIERALIYS Of
any of clainms 1-25, wherein the adapter projects at |east partially beyond

a base ofSUhas bassh&athowith AGoRKElST ﬁqi?@t@riﬁ@ é?lﬁb% locking srgagementarith the dfeses] |

adapters. Preferably, the adapters are different in the sense of their ability to couple with the
open ends of different sizes of tubing, but may also be different in the type of locking element
included. The kit may also include different adapters for engaging multiple ports in a single
connector 12, as shown in Figures 13a-13c. Most preferably, each different adapter 14 includes
a tubular passage for transmitting fluid to or from the interior compartment I, but could also have
a closed end for blocking one of the ports that is not to be used.

When an order is placed, the supplier may associate the desired adapter(s) with one or
more connector(s) of the vessel to meet the particular needs or demands of the customer.
Advantageously, the need for forming the fitment 10 using cumbersome, time-consuming, and
relatively costly precision manufacturing techniques, such as heat or ultrasonic welding, may be
avoided. Furthermore, it becomes unnecessary to store a plurality of specially adapted vessels
until an order is made, since the demand can be filled in a custom fashion just-in-time for
delivery. This lack of any requirement for storing a more significant inventory of pre-sterilizing,
pre-manufactured vessels than might be presently demanded may reduce warehousing and
tracking costs. The resultant shorter manufacturing time and the lack of involved techniques also
help to ensure that the integrity of the vessel is maintained and thus may also reduce the
incidence of testing for this purpose.

For certain of the embodiments described herein (including for instance those of Figures
1,2,5,6,7, 8 and 9), it is contemplated that one or both of the locking elements may be formed
in a frangible manner, such that disengagement causes permanent deformation that prevents the
secure locking engagement from being re-established. This advantageously prevents re-use of
the adapter and connector to form the locking engagement a second time. It has also been
discovered that the process of sterilization using irradiating energy, such as gamma rays, causes
the plastic material used to form the adapter 14 (such as high density polypropylene in the most
preferred embodiment, but also polypropylene, EVA, LDPE, LLDPE, etc.) to become more
brittle than prior to irradiation. Hence, when the adapter 14 is placed in the connector 12 and

then made more brittle, its subsequent removal may cause significant deformation or perhaps
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37. The apparatus of any of clains 1-25, wherein the adapter includes a
peri pheral projection having a dianeter greater than the dianeter of the
port posiwoanad7essternal to the interior conpartnment of PChASt@e®H69253

38. The apparatus of any of clains -25, further including a fluid-agitating
el ement for positioning in the vessel. 39. An apparatus for form ng
a fit meneverpregkggssefdhe maspy aichdhen helps to prevent thgrpdapiepiren beine inpdyatgnidy
structure,sgl ected fromthe group consisting of a barb adapted for
connecting wth a tubing, a valveless plug for sealing the port of the
connect or, angelated uistilods afei dlgoi drgcragad geredsefiofornhey givesgelt high v e@ss dltmpitt 1.

powder Ol g}?ﬁ%‘}p\{é N9m&nbd %%n%ﬁ% A& r}l%:yt Am af‘ldsg‘%t eo(cjiagit(lj [ A CRR0EY tciorrﬂ% ,t%lo the
vessel and rncluding a port; f Y P and  sé¢on ocKi ng &f'éhent s
for formimipdang opki wgh engafjepbndlitpet digerent h@peonneticonbdndpadshiecsadhdpiadr

wherein the first |ocking.element and second | ocking el epent, respectively,
e cel ebtmiE R o CRE U BUE Bt iy 55 e P Badts Be T ry N

f ast ener aaodataiy sapandyomptios eskt®Uing thBcking ch@st@atbitween the one adapter and b) a
proj ection and a_sho%ld r having a periphery includinq a notch for engaging
the proj B¥gpggetor. A related method foryadapting gneef ayppraliy @t Zeigcls eHaRABfnGdHdpted f or

recei vi ngnd BRndt@ having a port, comprisds Grovding £a8taltyWr @dFnt A0sht@s. e 8GEhMBNind OF
recetvi n%leaé?legsrt]((jmg zomelgc('for O(I)Cfthetph?ral?‘tg/rcr)?ifes?er}g The method may instead i lecti
y instead comprise selecting
one of a plurality of different adapters corresponding to a connector on the vessel, the connector
including a plurality of ports, and associating the selected adapter with the connector.
Alternatively, the method may comprise associating a plurality of different adapters with a
plurality of ports of the vessel.

The foregoing descriptions of various embodiments of the present inventions have been
presented for purposes of illustration and description. These descriptions are not intended to be
exhaustive or to limit the invention to the precise forms disclosed. The embodiments described
provide the best illustration of the principles of the invention and its practical applications to

thereby enable one of ordinary skill in the art to utilize the invention in various embodiments and

with various modifications as are suited to the particular use contemplated.
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(e) notches for receiving the ends of at |least two arns projecting axially
froma peripheral |edge of the connector.[all figures] 40. An
appar at uswban1iioonsyrng a port fitnment, conprising; PCT/US2018/059253
unsterilized vessel adapted for receiving a fluid, said vessel including a
connector fornmng a tubular port for providing fluid access to an interior

conpar t mémthe Glapns a first adapter adapted for being inserted
into the tubular p [ j ' ' tion.f.roma point external to
the interior L’orrpafrglg %%Jﬁ{t%t@gmafgﬁlﬁgé‘lflg&%ﬁgﬁ%?facgl-%Plll{lﬁ%ngagerrent with the

connect or such than wotehent voppdsiing aa idieriectomopurtofent ngaitdd fon résiving a

prevented. . _ 1., The apparatus according to claim40 wherein the
apter v e vt skl PRRPRE B POl Bhe iid < htomd i s 5
conpar t manrkingklehfest; wessel . 42. The apparatus according to claim40,
wherei n the adapter_inc]udes peripheral projection having a dianeter
greater than the cﬁ@ﬁ’e?J@Pteblfm@ﬁ’élgﬁgfﬁ?t qngrpo'%(?giag?pé?ﬁ g?@_”é?l?‘@? Hathe et et por t .
43. An apRatatwisl, E0d s s0pteahingh Whdshod aNSSSEbr rARARKLS tHRDIuid to or from the @
connector adapted for attachnent to the vessel and having a port, said

connect oFeFelrihi@e PeThatdLfssenHlondng clanpH cdmted lefopping a legiie siapgemsat Vith ng a

si de opeq|ngsiandif dQRnPPENE Bfineqd _ an adapter including a
first locking elenment for formng a | ocking engagenent with the connector.

44. The apparatus of claim 43, wherein the adapter is configured for

insertion threough ; i 1 . appar.at us of
claim43, wherein 1?%3”’3%%%% g]r'agl'(l)l?rg’r‘%eééslnZherﬁck%u?oé?pnﬁgss%taug)glaf:g%%}ﬁi %éttl éﬁg

wi th a siideadrsbmdporkingadapmedotn the dodingen fd gamentfwitin thesydate pisoagred by t he
wal | .

-

3. The apparatus of claim 1, further including a second adapter having a third
locking element adapted for forming a locking engagement with the first locking element of the

connector.

4. The apparatus of claim 3, wherein the second adapter and the first adapter are

different in at least one characteristic.

5. The apparatus of claim 1, wherein the first locking element comprises at least one

projection and the second locking element comprises a receiver.

6. The apparatus of claim 1, wherein the first locking element comprises a receiver

and the second locking element comprises at least one projection.

7. The apparatus of claim 6, wherein the projection comprises an annular bead for

engaging the receiver in snap-fit engagement.

8. The apparatus of claim 1, wherein one of the first or second locking elements

comprise one of at least two projections and at least two receivers.

9. The apparatus of claim 8, wherein the projections comprise lugs and the receivers

comprise channels.

18



WO 2011/ 071897PCT/ US2010/ 059253 tab for engagi ng the side opening in the

wal | . 47. The apparatus of claim43, wherein the at | east one
al i gnmentwoab1w190ff set fromthe first |ocking el enent iPaTaSecomosazser enti al
di rection. 48. The apparatus of claim47, wherein the wall is

frusto-conical and projects towards an interior conpartnment of the vessel.
49. An appar alWis B dprraiupgl elaipoB.t widrdimenleaso anaoiids shinnels spmpiish pigeast

a connec G h O t VeSS id.connect ing an
o1 ongat od GAARAL BARh: FENREL Mokide) P BRCENnechE, B NEEE B AT
first adapeeting mal adingrantibi disttporloighe adaptted wharby fisdug arolnchiimet dreate
interior a%td t]geﬁtEHpUI ar port; wherein a first part of the

adapt er RAYEFTVLE outer diameter greater than an inner dianeter of at

| east a first portion of the sidewall of the connector, and a second part
of the adapter, has_a second ter_dianeter eater than the jnper dianeter.
50. The apBar <[;1]t‘us ¥ EPYFH ﬁgaalflh&t"ﬂﬂel%g@élg[e?ﬁéw%P%‘iﬁmsfﬁrth%g’fﬁ]ﬁ B¢ seal
bet ween thecadapheie RAGIMEICiAH heidaplst alAgdUERSpRibhinhgtin|@6kirnge

el ement for formng a | ocking engagenent with a second | ocking el enment of

t he conn&CFGFS:

12. The apparatus of claim 8, wherein the at least two projections of the second

locking element comprise arms projecting axially from a peripheral ledge of the connector.

13. The apparatus of claim 8, wherein the first locking element comprises a
removable fastener and the second locking element comprises an aperture for receiving the

fastener.

14. The apparatus of claim 8, wherein the first locking element comprises a cup-
shaped receiver including an opening defining a ledge, and the second locking element
comprises a shoulder having a periphery oversized relative to the opening and forming a notch

for engaging the ledge.

15.  The apparatus of claim 1, wherein the first locking element comprises an inwardly
flared flexible projection depending from the first wall and the second locking element
comprises a shoulder having a periphery oversized relative to the opening and forming a notch

for engaging the projection.

16. The apparatus of claim 15, wherein the adapter includes a peripheral projection

for engaging an upper surface of the first wall when the notch engages the projection.

17. The apparatus of claim 1, wherein the first locking element comprises a thread

and the second locking element comprises a matching thread.

18.  The apparatus of claim 1, further including a first barb on a first end of the

adapter and a second barb on a second end of the adapter.
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51. The apparatus of claim49, wherein the connector includes a plurality
of generally upstanding sidewalls, each formng a tubular port, and further
i ncl udi ngve 2plur7adorty of different adapters for positi omrcmgszenobesports.
52. The apparatus of claim49, wherein the first |ocking elenent and second
| ocking el enent, are selected fromthe group consisting of: (a)
at | east one f2novals @wppass ehatainnd. ahegpete g fdrsecavlebarpnge taeptédadir ener :

(b) a.pr%h%%%@ﬁﬂﬁ&@gsﬁa§QQHhﬂ§r havi ng a periphery including a notch for

engagi ng t rojection; (c) at least one lug and a channe
adapted for receiving the |ug; (d) at least two arnms and a

recei ver for ceixing an end of each of th rms; .and . [

not ches for ré@ei?ﬁﬁﬁg?lgm%ﬁdgag’ éwﬂ?%3§ elﬁgwg¢3%ﬁ§ﬁ8P%%F?H§h§§?é%ﬁé from
a peri phepalind @dgeopdpehing egpningekoport. WO 2011/ 071897PCT/ US2010/ 059253

53. An apparatus for formng a port fitnent on a vessel having an interior
conpartnent, conprising: a connector adapted for connection to

the vessel, saj.d corngsidns BENARPRFheLBNGEIREer §RBEH @ ol RSEANMhRGeh
sidewal | formng a tubular port and including an inwardly flared, flexible
proj ect i (t_;h,?; sidgrpgpening of the first wall.

22, The apparatus of claim 21, wherein the adapter comprises a tubular passage

communicating with a side drain adapted to receive fluid from a space formed by the first wall.

23.  The apparatus of claim 21, wherein the adapter comprises at least one alignment

tab for engaging the side opening in the first wall.

24.  The apparatus of claim 21, wherein the at least one alignment tab is offset from

the first locking element in a circumfterential direction.

25.  The apparatus of claim 21, wherein the wall is frusto-conical and projects towards

an interior compartment of the vessel.

26.  The apparatus of any of the foregoing claims, further including a seal for sealing

the adapter to the connector.
27.  The apparatus of claim 26, wherein the seal comprises an O-ring.

28. The apparatus of claim 27, wherein one of the adapter or connector includes a

circumferential groove adapted for receiving the O-ring.

29.  The apparatus of any of claims 1-25, wherein the connector comprises a boat-

shaped structure.

30.  The apparatus of any of claims 1-25, wherein mating portions of the adapter and
connector have matching cross-sectional shapes selected from the group consisting of circular,

oval, polygonal., and cross-shaped.
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a first adapter including a first portion adapted for insertion in the
interior of the tubular port and having an oversized shoul der adapted for
engagi ng wbeoiworaesydl y flared, flexible projection of thecrasc@onssss3

54. The apparatus of claim53, wherein the flexible projection bounds the
interior conpartnent of the vessel. 55. An apparatus for formng a
port fitnment on a vessel, conprising: a connector adapted for
connection tosfhe j ry<h n y
upst andi ng S|dima yg§%§%$%gggg%ugu:aﬁggé?t@¥%§ tﬂpﬁ§&9 &%&%ﬁs %Q %&S&L

el enment ; adapger and connector are marefrigrgthamthapeer i ncl uding a first portlon adapt ed
for insertion in the interior of the tubular port and a second, generally
concentric second portion, said first and second portions formng a
receiver, andabne'ﬁke$ahdu£bﬁ£mmeaanbm@x@mﬁhimBSmhmabuﬂbmgmaqﬁ@ﬁmwﬂf

| ocki ng n en nt with the first |ocking

el enent Bf”%t ﬁlé& glgﬁﬁé%(i?%‘ﬂ% b a%apt &ﬂﬁngﬁ%ﬁngﬁg P§'5y forming a port
fitment, conprising: a vessel having an interior conpartnent
adapted for rgce|V|ng a fluid under sterile conditions, said vessel

i ncluding a cbhned¥5¥mﬁ%WFﬁﬁfﬂmF1?%ﬁ”?ﬁHHFﬁﬁgéP@ﬁ@ﬁﬁsﬁﬁﬁdlﬂm“m“wnyhmmla
first adapter including a second |ocking el enent connected to the first

| ocki ng el enent of the connector to forma | ocking engagenent, such that
breaki ng the | ocki ng engagenent deformnms one or the first or second | ocking
el ements in asqranngf, ab&ﬁ‘&tu?&ﬁ\ﬁ?'&@a%@ w%greﬁttgé éc{agteggﬁf&dgi&%ﬂat'ons. S7.
The apparatus of clai ein the first and secon ocki ng el ement s
are selected fromthe group conS|st|ng of : (a) at |east one
renovabl e fastener r e|V|n .

(b) a project %%n a?;]%”agpﬁﬁmgﬁgé% a?/?n(r?lls L SMSHEY One "% tgff R0 Ob\sléé?%d e and

i ncl udi nglememotichlaptod fepgaginagyit Moqm’mg &cthe ot of dlsengagement with the other of

the first or second locking elements.

36.  The apparatus of any of claims 1-25, wherein the adapter projects at least partially

beyond a base of the connector and into the interior compartment of the vessel.

37.  The apparatus of any of claims 1-25, wherein the adapter includes a peripheral
projection having a diameter greater than the diameter of the port positioned external to the

interior compartment of the vessel.

38.  The apparatus of any of claims 1-25, further including a fluid-agitating element

for positioning in the vessel.

39.  An apparatus for forming a fitment on a vessel, comprising:

an adapter including a structure selected from the group consisting of a barb
adapted for connecting with a tubing, a valveless plug for sealing the port of the connector, and a
tubular fitting adapted for charging the vessel with powder or receiving a probe; and

a connector adapted for connecting to the vessel and including a port;

first and second locking elements for forming a locking engagement between the
connector and the adapter, wherein the first locking element and second locking element,
respectively, are selected from the group consisting of:

(a) at least one removable fastener and an aperture for receiving the fastener;
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(c) at least two arns and a receiver for receiving an end of each of the
arns; and (d) notches for receiving the ends of at |east two
arns projwothng7asoral |y froma peripheral |edge of the eomusedi0n59258. A Ki t
for formng a port fitnent on a vessel including a connector having a
general ly upstanding sidewall formng a tubular port and including first

| ocki ng el enent, c@gpfpr%qcﬁg@ and a shoulder having agtegipldry tnglusling asmi¢hefior entapiner s,
each i nclyuding.pafirst portion adapted for insertion in the interior of the
tubul ar port "and including a second | ocking element for formng a | ocking
engagenent with the) ftileastone degkindg cbhrewbniaped farhecevomgteetugr . 59. The kit of

claim58, wherein t includes a first |ocking elenent for
engagi ng a second @ggtafaﬁgt%glagﬁ%gﬁ{hca&e % eé?%ré?cregénﬁbaﬁlcﬁllﬁﬁge%hﬁgglf(% s Gk ei n
the first |ocking () ement fandcsacord dndcki mgesat enemnins greppagtdxisd@ly ronds €

| ected fr i sti f: a) at |east one
fgm?\(iagl gergpz]rgn’faiﬂegggéﬁgg?ﬁlg% (Iéft Iu@g f]f??TBIEeS]r ecei ving t he(f;st ener ;

(b) a projection and a shoul der having a periphery that is oversized and

including a notch for engagi ng the projection; . (c) at |east
one |ug and ag(ihan“h‘éﬁppé@iﬁ&@bfg’fné‘% F BB NeY ORETFiNgY:

an unsterilized vessel adapted for receiving a fluid, said vessel including a
connector forming a tubular port for providing fluid access to an interior compartment; and

a first adapter adapted for being inserted into the tubular port in an insertion
direction from a point external to the interior compartment so as to form a snap-fit engagement

with the connector such that movement opposite a direction of insertion is prevented.

41. The apparatus according to claim 40, wherein the adapter projects at least

partially through the port into an interior compartment of the vessel.

42, The apparatus according to claim 40, wherein the adapter includes a peripheral
projection having a diameter greater than the diameter of the port for positioning external to the

port.

43. An apparatus for associating with a vessel, comprising:

a connector adapted for attachment to the vessel and having a port, said connector
further including a wall adjacent the port, said wall defining a side opening and a top opening;
and

an adapter including a first locking element for forming a locking engagement

with the connector.

44.  The apparatus of claim 43, wherein the adapter is configured for insertion through

the side opening of the wall.

45. The apparatus of claim 43, wherein the adapter comprises a tubular passage

communicating with a side drain port adapted to receive fluid from a space formed by the wall.

46. The apparatus of claim 43, wherein the adapter comprises at least one alignment
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(d) at least two arns and a receiver for receiving an end of each of the
arns; and (e) notches for receiving the ends of at |east two
ai ms projwotnng7asoral |y froma peripheral |edge of the eomusedi0059288€. A

met hod of fonning a sterilized vessel for an end user, conprising:
providing an unsterilized vessel including a connector having a port;

form ng &M fecwicagnehgayenentingdetlvoedll- t he adapter and the connector; and
prior to delivery to the end user, sterilizing the vessel with the adapter
associated with the connector. 61. The nethod according to claim®60, wherein
t he connect or 47.ncl Udemparapb uf alkint ¥3.0fhqon tls:, atdevdt dner dligementniat udifie die St ep

of positioni -di fferent adapter .in.each port of the connector. 62. The
net hod a(tzl%:e(r}?%g%%l%oel%?%?% %%{Cm\%eé?ngﬁgd”teﬁtéoncionnector includes a first

| ocki ng el ement for engaging a second | ocking el enent of the adapter to
formthe | ocking agenent, and further jncluding the step of providing
t he | ocki ng eﬁ%men %ag%ﬁmf Rlaglamy oW%E}F@é#ﬁfg‘ﬁglgﬁé%@ﬁ?ﬁgab@dtPFféeféﬂtgﬁﬁlé? or

t he connegiméics anipdrini@r o thdeestedcki ng engagenment agai n.

49, An apparatus for forming a port fitment on a vessel, comprising:
a connector adapted for connection to the vessel, said connector having an
elongated, generally upstanding sidewall forming a tubular port; and
a first adapter including a first portion adapted for insertion in the interior of the
tubular port;
wherein a first part of the adapter has a first outer diameter greater than an inner
diameter of at least a first portion of the sidewall of the connector, and a second part of the

adapter has a second outer diameter greater than the inner diameter.

50. The apparatus of claim 49, further a sealing element for forming a seal between
the adapter, and wherein the adapter includes a first locking element for forming a locking

engagement with a second locking element of the connector,

51. The apparatus of claim 49, wherein the connector includes a plurality of generally
upstanding sidewalls, each forming a tubular port, and further including a plurality of different

adapters for positioning in the ports.

52. The apparatus of claim 49, wherein the first locking element and second locking
element, are selected from the group consisting of:
(a) at least one removable fastener and an aperture for receiving the fastener;
(b) a projection and a shoulder having a periphery including a notch for engaging
the projection;
(c) at least one lug and a channel adapted for receiving the lug;
(d) at least two arms and a receiver for receiving an end of each of the arms; and
(¢) notches for receiving the ends of at least two arms projecting axially from a

peripheral ledge of the connector.
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53. An apparatus for forming a port fitment on a vessel having an interior
compartment, comprising:

a connector adapted for connection to the vessel, said connector having an
clongated, generally upstanding sidewall forming a tubular port and including an inwardly flared,
flexible projection; and

a first adapter including a first portion adapted for insertion in the interior of the
tubular port and having an oversized shoulder adapted for engaging the inwardly flared, flexible

projection of the connector.

54.  The apparatus of claim 53, wherein the flexible projection bounds the interior

compartment of the vessel.

55.  An apparatus for forming a port fitment on a vessel, comprising:

a connector adapted for connection to the vessel, said connector having an
elongated, generally upstanding sidewall forming a tubular port including a first locking element;
and

a first adapter including a first portion adapted for insertion in the interior of the
tubular port and a second, generally concentric second portion, said first and second portions
forming a receiver, and one of said first or second portions including a second locking element

for forming a locking engagement with the first locking element of the connector.

56. An apparatus for forming a port fitment, comprising:
a vessel having an interior compartment adapted for receiving a fluid under sterile
conditions, said vessel including a connector having a first locking element; and
a first adapter including a second locking element connected to the first locking
clement of the connector to form a locking engagement, such that breaking the locking
engagement deforms one or the first or second locking elements in a manner that prevents use

under sterile conditions.

57. The apparatus of claim 56, wherein the first and second locking elements are
selected from the group consisting of:
(a) at least one removable fastener and an aperture for receiving the fastener;
(b) a projection and a shoulder having a periphery that is oversized and including
a notch for engaging the projection;

(c) at least two arms and a receiver for receiving an end of each of the arms; and
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(d) notches for receiving the ends of at least two arms projecting axially from a

peripheral ledge of the connector.

58. A kit for forming a port fitment on a vessel including a connector having a
generally upstanding sidewall forming a tubular port and including first locking element,
comprising:

a plurality of tubular adapters, each including a first portion adapted for insertion
in the interior of the tubular port and including a second locking element for forming a locking

engagement with the first locking element of the connector,

59. The kit of claim 58, wherein each adapter includes a first locking element for
engaging a second locking element of the corresponding connector, wherein the first locking
element and second locking element, respectively, are selected from the group consisting of:

(a) at least one removable fastener and an aperture for receiving the fastener;

(b) a projection and a shoulder having a periphery that is oversized and including
a notch for engaging the projection;

(c) at least one lug and a channel adapted for receiving the lug;

(d) at least two arms and a receiver for receiving an end of each of the arms; and

(e) notches for receiving the ends of at least two arms projecting axially from a

peripheral ledge of the connector.

60. A method of forming a sterilized vessel for an end user, comprising:
providing an unsterilized vessel including a connector having a port;
forming a locking engagement between the adapter and the connector; and
prior to delivery to the end user, sterilizing the vessel with the adapter associated

with the connector.

61. The method according to claim 60, wherein the connector includes a plurality of
ports, and further including the step of positioning a different adapter in each port of the

connector.

62.  The method according to claim 60, wherein the connector includes a first locking
element for engaging a second locking element of the adapter to form the locking engagement,
and further including the step of providing the locking elements such that, upon disengagement,

one of the adapter or the connector cannot form the locking engagement again.
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