CONNECTOR ASSEMBLIES, FLUID SYSTEMS INCLUDING
CONNECTOR ASSEMBLIES, AND PROCEDURES FOR MAKING FILY
CONNECTIONS

BACKGROUND OF THE INVENTION

[0001] The present invention is useful in many differemtustries, including the
biopharmaceutical, biotechnology, food, beveragepetic, and medical industries. In all of
these industries, large or small systems of pifpg®s, hoses and other conduits channel
fluids from one location to another. The fluidsyniee gases, liquids, or mixtures of gases,
liquids and/or solids. Many of these fluid systemsluding biopharmaceutical and medical
systems, transfer these fluids from one sterilatioa to another sterile location and have
very strict requirements for sterility. The intradion into the fluid of unwanted
contaminants, including biological contaminantghsas viruses or minute organisms, e.g.,
bacteria, and environmental contaminants, suclusisait dirt, can be highly detrimental for a
great variety of reasons.

[0002] It is often necessary to make fluid connectionthese systems, for example, to
connect or disconnect existing conduits or comptmehthe system, to install additional
conduits for new fluid pathways, to add new compds@r replace existing components, or
even to piece together an entirely new system. prégent invention relates to connector
assemblies and processes for making fluid conneti€onnector assemblies and processes
embodying the invention may include connector be®died each connector body may have
two ends. One end may be connected to a condaicomponent of the fluid system. The
other end of the connector body may be couplebdgaorresponding end of another
connector body to make the fluid connection. Catoreassemblies and processes
embodying the invention allow this fluid connectilmnbe made quickly and in a highly
effective, reliable, and safe manner. Many embedits further provide a sterile connection
that resists the introduction of unwanted contamisia Consequently, connector assemblies
and processes embodying the invention are suifablgen, closed, and sterile closed fluid
systems.

[0003] The present invention provides for amelioratingeast some of the disadvantages
of the prior art. These and other advantageseopthsent invention will be apparent from

the description as set forth below.



BRIEF SUMMARY OF THE INVENTION

[0004] An embodiment of the invention provides a conneatsembly for making fluid
connections comprising (a) a first hollow connedtody, the first hollow connector body
comprising a first resilient deformable seal havangentral aperture and a lip surrounding the
central aperture; a first locking mechanism intégifarmed with the first hollow connector
body, the first locking mechanism comprising asteane lug including a slot, and at least
one ramp; a first hollow connector first body emd a first hollow connector second body
end; (b) a second hollow connector body, the sebotildw connector body comprising a
second resilient deformable seal having a cenprftare and a lip surrounding the central
aperture; a second locking mechanism integrallynéat with the second hollow connector
body, the second locking mechanism comprisingastlene lug including a slot, and at least
one ramp; a second hollow connector first bodyamtia second hollow connector second
body end; (i) wherein the first hollow connectodig@nd the second hollow connector body
contact each other in a first position, and whearssquently twisted together, the first
resilient deformable seal seals against the footv connector body, and the second
resilient deformable seal seals against the sekolhow connector body, in a second
position, the second position comprising an acbmgpiosition.

[0005] In another embodiment, a process for making flednections is provided, the
method comprising (a) placing a first hollow conieedody, the first hollow connector body
comprising a first resilient deformable seal havangentral aperture and a lip surrounding the
central aperture; a first locking mechanism intégifarmed with the first hollow connector
body, the first locking mechanism comprising asteane lug including a slot, and at least
one ramp; a first hollow connector first body emd a first hollow connector second body
end, in contact with a second hollow connector hdlaly second hollow connector body
comprising a second resilient deformable seal ltpainentral aperture and a lip surrounding
the central aperture; a second locking mechanisagrally formed with the second hollow
connector body, the second locking mechanism caimgriat least one lug including a slot,
and at least one ramp; a second hollow connecttiridfody end and a second hollow
connector second body end, in a first position; @)dwisting the first hollow connector
body and/or the second hollow connector body shahthe first locking mechanism engages
with the second locking mechanism, the first reatlideformable seal seals against the first
hollow connector body, and the second resilienbichefible seal seals against the second



hollow connector body, in a second position, thead position comprising an actuation
position.

[0006] Another embodiment of the invention provides a emtor body for use in a
connector assembly for making fluid connections,dbnnector body comprising a hollow
connector body, the hollow connector body compgsinresilient deformable seal having a
central aperture and a lip surrounding the cemafpalture; a locking mechanism integrally
formed with the hollow connector body, the lockimgchanism comprising at least one lug
including a slot, and at least one ramp; a hollownector first body end and a hollow
connector second body end; and an anti-actuateenasy engagement portion comprising
at least one recess and/or at least one protrusigmovable anti-actuation assembly
comprising at least one peel strip, and at leastreness and/or at least one protrusion, the at
least one recess and/or at least one protrusio leeigaged with the anti-actuation assembly
engagement portion of the hollow connector body, aremovable cap, engaged with the
hollow connector body, wherein the removable aatitation assembly is interposed between
the cap and the hollow connector first body end,ddwp covering the hollow connector first
body end.

[0007] In other embodiments, fluid systems are provided slystems comprising a
bioprocessing unit connected to one or more ottmnector bodies of the connector

assembly.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWG(S)

[0008] Figure 1A is cross sectional view of an embodinadrat connector assembly
comprising first and second hollow connector bodmstacting each other in a first position,
and a removable anti-actuation assembly interpbsasleen the connector bodies.

[0009] Figure 1B is a perspective view of the connectseatbly shown in Figure 1A.
[0010] Figure 2A is cross sectional view of the embodinadrihe connector assembly
shown in Figure 1A, wherein the anti-actuation agsg has been removed, the connector
bodies are in a second position (actuation pogitimmd a first resilient deformable seal seals
against the first hollow connector body, and a sdaesilient deformable seal seals against
the second hollow connector body.

[0011] Figure 2B is a perspective view of the connectseawly shown in Figure 2A,

also showing body covers including external sudaneluding alignment indicators, wherein
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the first and second alignment indicators are alifyrshowing that the first hollow connector
body and the second hollow connector body arearsédtond (actuation) position.

[0012] Figure 3 is a perspective view of an anti-actuaiesembly comprising a tab and
a peelable strip.

[0013] Figure 4 is a first end view of a hollow connedbody, also showing a groove
containing a resilient deformable seal; a lockirgchanism integrally formed with the
hollow connector body, the locking mechanism cosipg lugs including slots, and ramps;
and a component of an alignment arrangement faagemgent with the anti-actuation
assembly, wherein the component comprises at ¢éegstecess (illustrated as two recesses)
in the first end of a hollow connector body.

[0014] Figure 5A shows an enlarged perspective view anaitb@ponent of the
alignment arrangement comprising a protrusiongitiated as two forms or types of
protrusions) on a surface of the anti-actuation ttad protrusion(s) being engageable with the
recess(es) in the first end of the hollow connebtaty, allowing the surface of the
anti-actuation assembly to mate with the hollowramtor first body end. Figure 5B shows
the anti-actuation tab engaged with the first eha loollow connector body via the alignment
arrangement.

[0015] Figure 6 shows separate first and second hollomector bodies, and first and
second anti-actuation subassemblies engaged wtlteipective hollow connector bodies,
wherein each subassembly includes a subassemhhgkayangement comprising a
protrusion and a recess, allowing the subassentblies mated together when the first and
second hollow connector bodies contact each othirei first position.

[0016] Figure 7A shows a perspective view of a conneaeeimbly (without body
covers) showing a ramp of the locking mechanismnaf hollow connector body engages
with the slot in the lug of the locking mechanishihe other hollow connector body.

[0017] Figure 7B is an enlarged partial perspective viéthe connector assembly
shown in Figure 7A, showing one hollow connectodyds locking mechanism comprising a
ramp engaging with the slot in the lug in the othelfow connector body’s locking
mechanism as at least one of the connector bodiessrirom the first position to the second
position.

[0018] Figure 8 is a perspective view of an embodimenhefconnector assembly, also
showing body covers including external surfacetunliag alignment indicators, wherein first

and second alignment indicators are in the firsitpm, and are not aligned.



[0019] Figure 9A shows an exploded view of a first holloennector body, as well as a
first hollow connector body cover, a first anti4a&tion subassembly; and a first cap, the cap
including a tear strip. Figure 9B shows an exptbdew of a second hollow connector body,
as well as a second hollow connector body coveecand anti-actuation subassembly; and a
second cap, the cap including a tear strip. CiMely, Figures 9A and 9B show an exploded
view of an embodiment of a connector assembly.

[0020] Figure 10 shows illustrative multiple possible ceations of embodiments of the
connector assembly connected to a representatwveduitor or bioprocessing unit, wherein

different connector assemblies can be used inrdiffeconnections.
DETAILED DESCRIPTION OF THE INVENTION

[0021] In accordance with an embodiment of the presemrition, a connector assembly
for making fluid connections is provided, the coctioe assembly comprising: (a) a first
hollow connector body, the first hollow connectodly comprising a first resilient

deformable seal having a central aperture and sulipunding the central aperture; a first
locking mechanism integrally formed with the firgtllow connector body, the first locking
mechanism comprising at least one lug includintpa and at least one ramp; a first hollow
connector first body end and a first hollow conoesecond body end; (b) a second hollow
connector body, the second hollow connector bodyprsing a second resilient deformable
seal having a central aperture and a lip surrountiia central aperture; a second locking
mechanism integrally formed with the second holtmmnector body, the second locking
mechanism comprising at least one lug includintpg and at least one ramp; a second
hollow connector first body end and a second holtownector second body end; (i) wherein
the first hollow connector body and the seconddvoktonnector body contact each other in a
first position, and when subsequently twisted tbggtthe first resilient deformable seal seals
against the first hollow connector body, and theosd resilient deformable seal seals against
the second hollow connector body, in a second iposithe second position comprising an
actuation position.

[0022] In another embodiment, a process for making fl@dnections is provided, the
method comprising (a) placing a first hollow conieedody, the first hollow connector body
comprising a first resilient deformable seal hawngentral aperture and a lip surrounding the
central aperture; a first locking mechanism intégifarmed with the first hollow connector
body, the first locking mechanism comprising asteane lug including a slot, and at least



one ramp; a first hollow connector first body emd a first hollow connector second body
end, in contact with a second hollow connector bditly second hollow connector body
comprising a second resilient deformable seal ltpainentral aperture and a lip surrounding
the central aperture; a second locking mechanisagially formed with the second hollow
connector body, the second locking mechanism caimgriat least one lug including a slot,
and at least one ramp; a second hollow connecegirtfody end and a second hollow
connector second body end, in a first position; @)dwisting the first hollow connector

body and/or the second hollow connector body shahthe first locking mechanism engages
with the second locking mechanism, the first resilideformable seal seals against the first
hollow connector body, and the second resilienbichefible seal seals against the second
hollow connector body, in a second position, treed position comprising an actuation
position.

[0023] Embodiments of the method can further comprise wémgoan anti-actuation
assembly comprising at least one peel strip, inwed between the first hollow connector
first body end and the second hollow connectot bgly end, after (a) and before (b).

[0024] Yet another embodiment of the invention provides@anector body for use in a
connector assembly for making fluid connections,dbnnector body comprising a hollow
connector body, the hollow connector body compgsiresilient deformable seal having a
central aperture and a lip surrounding the ceafpalture; a locking mechanism integrally
formed with the hollow connector body, the lockingchanism comprising at least one lug
including a slot, and at least one ramp; a hollownector first body end and a hollow
connector second body end; and an anti-actuateenasy engagement portion comprising
at least one recess and/or at least one protrusiggmovable anti-actuation assembly
comprising at least one peel strip, and at leastreness and/or at least one protrusion, the at
least one recess and/or at least one protrusiowg leeigaged with the anti-actuation assembly
engagement portion of the hollow connector body, aremovable cap, engaged with the
hollow connector body, wherein the removable adtitation assembly is interposed between
the cap and the hollow connector first body end,ddp covering the hollow connector first
body end.

[0025] In an embodiment of the connector assembly, thenalsly further comprise a
removable anti-actuation assembly comprising atleae peel strip, interposed between the
first hollow connector first body end and the satbnllow connector first body end,

wherein, when the first hollow connector body amel $econd hollow connector body contact



each other in the first position, the anti-actuatssembly, when present, prevents forming
the actuation position of the connector assemiolgl,v@hen removed, allows forming the
actuation position of the connector assembly.

[0026] In an embodiment, the anti-actuation assembly ca®pia first surface facing the
first hollow connector first body end and a seceandace facing the second hollow
connector first body end; and the connector assefulther comprises an alignment
arrangement for mating the anti-actuation assemlilythe first connector hollow body and
the second hollow connector body, the alignmerarm®ment comprising protrusions and
recesses; wherein the first and second surfacie @nti-actuation assembly, the first hollow
connector first body end, and the second hollowneotor first body end each have at least
one protrusion and/or at least one recess, sutthhérst surface of the anti-actuation
assembly mates with the first hollow connectort fio@dy end, and the second surface of the
anti-actuation assembly mates with the second Wwatlannector first body end.

[0027] If desired, the anti-actuation assembly compris@santi-actuation
subassembly comprising the first surface of theacttuiation assembly, and a first peel strip;
and, a second anti-actuation subassembly comptisengecond surface of the anti-actuation
assembly, and a second peel strip. In some emieodinthe first anti-actuation subassembly
and the second anti-actuation subassembly are ragether when the first hollow
connector body and the second hollow connector lsodyact each other in the first position.
[0028] In an embodiment of the connector assembly, tisé Hiollow connector body
comprises a first connector external surface furtenprising a first alignment indicator;
and the second hollow connector body comprises@nsieconnector external surface further
comprising a second alignment indicator; the fatgjnment indicator and the second
alignment indicator aligning when the first holl@@nnector body and the second hollow
connector body are in the actuation position.

[0029] In a preferred embodiment, the connector assendhpdses a genderless
connector assembly, wherein the connectors arbaréinale” nor “female.”

[0030] In other embodiments, fluid systems are provided slystems comprising a
bioprocessing unit connected to one or more ottmnector bodies of the connector
assembly. For example, a fluid system comprisesnapodiment of the connector assembly,
in fluid communication with a bioprocessing uniite tbioprocessing unit comprising a
biocontainer having at least one wall includindeaist one port, an interior volume and



including an impeller, wherein one of the first a®tond hollow connector bodies is in fluid
communication with the port.

[0031] Embodiments of the invention are particularly soligefor single use technology
(SUT) applications. Preferably, the connector B is a genderless connector assembly,
i.e., not requiring male and female connectionglvaktageously, any connector body can be
connected to any other connector body. Additigndfie first and second hollow bodies can
be identical, thus reducing production costs. eited, connector bodies can be color coded
(e.g., using colored covers fitted on the hollowlies), allowing system customization and
identification, which can reduce connection errorsluding multi-connection errors (e.g.,
bioreactors can including a plurality of connectipsuch as fluid inlet ports, drain ports,
sampling ports, vent ports, etc.), wherein the it@an provide a visual labeling guide for
the various connections.

[0032] Each of the components of the invention will nowdescribed in more detail
below, wherein like components have like referemoabers.

[0033] Connector assemblies embodying the invention magohégured in a wide
variety of ways, and one of many different exampeshown in Figures 1A and 1B. The
exemplary connector assembly 1000 comprises fiidtsecond hollow connector bodies 100,
200, wherein each connector body 100, 200 hasdimdtsecond ends 101, 106; 201, 206
respectively, the first connector body first end hadving a rim 119, a face 120 and a central
opening 121, and the second connector body fig2&d having a rim 219, a face 220 and
an opening 221. Each face includes a groove 12Z2c@ncentrically surrounding the
opening 121,221, with a resilient deformable s&,230 having a central aperture 131,231
and a lip 132,232 surrounding the central aperture.

[0034] The connector bodies 100, 200 may be coupled t@oather at their first ends
101, 201 by (using Figures 2A, 4, and 7 for refeedmespective locking mechanisms (first
locking mechanism 150; second locking mechanisn),2B6 respective locking mechanisms
comprising a lug 151, 251 extending above the fdeelug including a slot 152, 252, and a
guide 153, 253; and a ramp 155, 255 extending btlevface. In some embodiments, the
locking mechanisms each include a guide 153, 25B®tug, and a spring arm 159, 259. In
the embodiment illustrated in Figures 2A, 4, anth@,first connector body includes first
locking mechanisms 150A, 1508, including lugs 151B1B, slots 152A, 152B, guides
153A, 153B, ramps 155A, 155B, and spring arms 13%®B; and the second connector
body includes second locking mechanisms 250A, 25@yding lugs 251A, 251B, slots



252A, 252B, guides 253A, 253B, ramps 255A, 255 spring arms 259A, 259B. The
locking mechanism is integrally formed with the Bpdnd as such, does not move separately
from the rest of the body when the body moves ftefirst position to the second position.
[0035] As will be discussed in more detail below (e.g.slaswn in Figures 2A, 2B, and
7), after an anti-actuation assembly 500 is rempggder or both of the hollow connector
bodies can be rotated from a first position suett the ramp(s) of the locking mechanism(s)
of one hollow connector body engages with the sjot( the lug(s) of the locking
mechanism(s) of the other hollow connector body] thre hollow bodies are in a second
(actuation) position. Once the bodies are in tteaion position, the interiors of the
connector bodies fluidly communicate with one aeothrough the coaxially aligned
openings 121,221, preferably, in a sterile manresx 6f any external contamination.

[0036] Optionally, and as shown in Figures 7A and 7Blia)surface of the ramp and
the surface of the slot that will contact the scefaf the ramp have initial angles, and then
level, such that the lugs stop on a level surfpoeviding a desired amount of pressure on the
main bodies of the seals, when the connector badees the actuation position, and/or (b),
as shown particularly in Figures 4 and 5B, the ilogknechanism has a spring arm 159
(159A, 159B), 259 (259A, 259B) that flexes to alltive lug guide 153 (153A, 153B), 253
(253A, 253B) to deflect it and return once the hag passed, retaining the lug in the
actuation position, preferably while providing attle and/or audible “click.” Using Figure
4B for reference, “A” and “B” indicate where thergyg arm has returned after flexing,
providing a tactile and/or audible “click.”

[0037] The embodiment of the connector assembly 1000 slwigure 1 also includes
a removable anti-actuation assembly 500 comprigitad 501 having a first surface 511
(facing the first hollow connector first body erat)d a second surface 512 (facing the second
hollow connector first body end), and a peel si2P, interposed between the first hollow
connector first body end and the second hollow eotor first body end, wherein, when the
first hollow connector body and the second holl@mmreector body contact each other in the
first position, the anti-actuation assembly, whesspnt, prevents forming the actuation
position of the connector assembly, and when rech¢ag shown in Figure 2), allows
forming the actuation position of the connectoreasisly. If desired, the tab can include a
pull ring.

[0038] In some embodiments, the connector assembly coespais alignment

arrangement for mating the anti-actuation assemvtilythe first connector hollow body and
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the second hollow connector body, the alignmerarayement comprising protrusions and
recesses; wherein the first and second surfacie @nti-actuation assembly, the first hollow
connector first body end, and the second hollowneotor first body end each have at least
one protrusion and/or at least one recess, suttthehérst surface of the anti-actuation
assembly mates with the first hollow connectort fixady end, and the second surface of the
anti-actuation assembly mates with the second Wwatlannector first body end.

[0039] For example, in the embodiment shown in Figureg SA, and 5B, the connector
assembly further comprises an alignment arrangeB@htincluding a recess 801 in the first
end 101 of the first hollow connector body and@ess 802 in the first end 201 of the second
hollow connector body (the illustrated recessesant shown with 2 slots, 801A, 801B;
802A, 802B), and a protrusion 810 (shown as hafisgap hooks 810’ and a pin 810") on
the first surface 511 of the anti-actuation tab,38& protrusion being engageable with the
recess 801, and a protrusion 811 (shown as havemgj2 hooks 811’ (engageable with 801B)
and a pin 811" (engageable with 802B)) on the seéumface 512 of the anti-actuation tab
501, the protrusion being engageable with the .2882. In some embodiments including
pins, the engagement of the pins with the recdsseer reduces flexing/movement when
the subassemblies are engaged with the respedilsvibodies.

[0040] In some embodiments, e.g., as shown in Figuresl®aanti-actuation assembly
500 comprises first anti-actuation subassembly 56@Aprising a subassembly tab 501A
including the first surface 511, and a first pgaps520A; and, a second anti-actuation
subassembly 500B comprising a subassembly tab B@ligling the second surface 512, and
a second peel strip 520B. If desired, each sebasly can comprise a keying arrangement
comprising at least one protrusion and at leastrecess so that the first anti-actuation
subassembly and the second anti-actuation subalseambbe mated together when the first
hollow connector body and the second hollow corordmbdy contact each other in the first
position. For example, as shown in Figures 4 @dsbbassembly tab 501A has a second
surface 521A including a keying arrangement 550/ @asing a protrusion 551A and a
recess 552A, and subassembly tab 501B has a seadade 522B including a keying
arrangement 550B comprising a protrusion 551B aretess 552B, wherein protrusion
551A can be mated with recess 552B, and protrussdB and be mated with recess 551A.
Advantageously, this allows the operator to puhei or both tabs 501A, 501B and/or either
or both peelable strips 520A, 520B and remove tiieagtuation assembly from the
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connector assembly, so that the hollow connectdrdsacan be placed in the actuation
position.

[0041] To enhance the sterility of the interiors of thamector bodies, peel strips (seal
layers) are preferably arranged to cover the oggsnat the first ends of the connector bodies.
The peel strips may be variously configured. Tgfyc the peel strip(s) are joined (e.qg.,
welded, trapped, or clamped) to the anti-actuadssembly tab(s) and/or the faces of the
hollow connector bodies. Preferably, peel striygsjained to the respective subassembly tabs
and the hollow connector body faces (also covethegseals and contacting the seal lips). For
many embodiments, the peel strip(s) may also caler at least a portion of the face seals
without being joined to the seals. For examplehgzeel strip may completely cover at least
the seal closest to the openings. The peel staypmot be joined to the seals themselves but
may be joined to the surface of the face surroupdarch seal.

[0042] The peel strip may be made from an impermeablerrabte a permeable

material that resists the passage of contaminiamaisding biological containments. These
materials include, but are not limited to, elastamsheets, polymeric films, and metal foils,
e.g., aluminum foil, any of which may further indria reinforcing material. Further, the
peel strip may be coated and/or impregnated wittoeide. Preferably, the peel strip is a
sterile porous or microporous membrane, allowirgust to pass through during autoclaving,
more preferably having a minimum tensile strendtalmut 60N.

[0043] Any of numerous seals may be provided on the fackding, for example,
gaskets, resilient sealing members, or O ringefelPably, the seal comprises a soft rubber or
thermoplastic elastomer (TPE) (e.g., about 50 twab5 shore A). As shown in Figures 1A
and 2A, the flexible seal lips prevent environméotatamination from entering the
connector assembly when the anti-actuation asseisibiynoved. Since the lips can flex and
spring, the peel strips can be removed with reddoee, and the lips quickly close the gap.
As shown in Figure 2A, as the hollow bodies are eabfe.g., twisted) into the actuation
position, the flexible lips (that are preferablynoav) quickly fold out of the way into a recess
123, 223 in each hollow body, wherein both the épd the seal bodies (seal lozenges)
contact each other, providing a more robust faag aed the contact between the lozenges
provides a face to face seal, preventing fluid $emken under increases pressures (e.g.,
pressures up to about 4 barg).

[0044] If desired, and as shown in Figures 1B, 2B, 8A, @B, and 9B, the first hollow

connector body comprises a first connector extesndhce 175 (illustrated as part of a cover
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180 on the first hollow connector body) further goising a first alignment indicator 190;

and the second hollow connector body comprises@nsieconnector external surface 275
(illustrated as part of a cover 280 on the secanlidw connector body) further comprising a
second alignment indicator 290; the first alignmiedtcator and the second alignment
indicator not aligning when the first hollow cont@cbody and the second hollow connector
body are in the first position (Fig. 8), and thestfialignment indicator and the second
alignment indicator aligning (Fig. 2B) when thestihollow connector body and the second
hollow connector body are in the second (actuafpasjtion.

[0045] To prevent inadvertent removal of or damage tqo#ed strips, each connector
body may further comprise a removable cap whictecoat least a substantial portion of the
peel strip and the first end of the connector bodlge cap can be fitted to the connector body
at the first end, for example, by a friction fitaisnap fit, and may have any of a wide variety
of configurations. For example, as shown in Figl®#A and 9B each cap 600, 700 may have
a rigid top 601, 701 which protects at least pathe peel strip and a skirt 602, 702 which
fits along the rim 119, 219 of the connector bo@9,1200. The cap 600, 700 may also
include handle 610, 710 as part of the skirt, orctiextends axially below the skirt 602, 702.
Preferably, as shown in Figures 9A and 9B, theigelpdes a tear strip 615, 715 having a
tear strip handle 616, 716, allowing the operatagrasp the tear strip handle and tear the tear
strip, allowing the cap to be more easily removedifthe connector body. The peal strip
520 (520A, 520B) may be bent axially under the t@®d0, 710, and the handle may extend
along all or at least a portion of the peal st20 $520A, 520B). The handle, tear strip,
and/or tear strip handled may be used to lift gqg @00, 700 off of the connector body 100,
200 and may also prevent inadvertent manipulatfdhevanti-actuation assembly tab 501
and/or peel strip.

[0046] The components of the connector assembly can hkzete as is known in the art
(e.g., autoclaved, gamma irradiated, etc.)

[0047] The second ends of the hollow bodies may be coaddota fluid system and/or
fluid treatment device, for example, via hosesepjr other conduits, as is known in the art.
Fluid may then flow through the connector assembBI§0 via the second end of either
connector body, into the interior of one connetimdy and into the interior of the other
connector body via the coaxially aligned openings, P21, exiting the connector assembly
1000 from the second end of the other connectoy.bod
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[0048] Typically, the second ends of the bodies includigiag section may include any
of a wide variety of fittings for coupling the botty a hose, pipe, tubing or other conduit of a
fluid system, or to a fluid treatment device (sash for example, a filter device). For
example, the fitting may be configured as the feanfa Triclover fitting; or a hosebarb or
sanitary end fitting as shown in many of the Figur&he fittings can have any suitable
inside and/or outside diameter as is known in the Bypical fittings include, for example,
1/4”, 3/8”, 1/2”, 5/8” hosebarb fittings and 1/24tary end fittings, but other suitable
fittings are known in the art.

[0049] If desired, connector bodies can be color codegl,(esing colored covers fitted
on the hollow bodies), allowing system customiza@nd identification, which can reduce
connection errors, including multi-connection esr@.g., fluid systems, such as fluid
systems including bioreactors, can include a plyraf connections, such as fluid inlet ports,
drain ports, sampling ports, vent ports, etc.), mhrethe colors can provide a visual labeling
guide for the various connections.

[0050] Embodiments of the invention are suitable for ugé & variety of bioreactors,
and suitable bioreactors, e.g., including one oremwealls and one or more ports are known
in the art. For example, Figure 10 shows an Hlaiste bioreactor (or bioprocessing unit)
2000, comprising a biocontainer or bioreactor b@@ ®aving an interior volume and
comprising a top wall 901 (shown including a makif®75), a bottom wall 902, and side
walls 903, and a plurality of ports in one or masa@ls. The illustrated bioreactor includes a
number of ports, including a drain port 9%duid addition ports 952A, 952B, a gas inlet port
953, a sampling port 954, and a probe insertioh §&#, and additional ports, as well as an
agitator 1800 comprising an impeller 1700 compgsarhub 1750 and first, second, and third
impeller blades and a housing assembly 1600, #rabe used with connector body
assemblies and connector bodies, which can invelvember of different connections,
involving, for example, different size tubing, @ifent containers and/or different devices.
The use of color coded connector bodies can al@wperator to readily recognize the
appropriate assemblies to be used and the apppoanections to be made.

[0051] lllustratively, the illustrated liquid addition pd®52A and probe insertion port 955
each have larger diameters than that of illustratgedd addition port 952B, gas inlet port
953, and sampling port 954, and thus, connect@nalsiies placed in fluid communication
with these ports (e.g., via flexible tubing (11@@01) connected to a fitting at a second end

of a connector body and/or via direct connectiotihwhe second end of a connector body)
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would typically use different internal diametetifigs such as hosebarbs for connection to
the respective different internal diameter tubigg the different connector assemblies could
include different colors (e.g., one color for uséhwvgas or for sampling and/or having a
specified fitting internal diameter, and anotheocdor use with probe devices (e.g., shown
as 1300) and/or having another specified fittinigrinal diameter).

[0052] If desired, the covers can be designed to incladler specific keyways that will
only accept the correct mating cover, further epraofing the connection process(es).
[0053] The connector bodies may be configured in any afienous ways to conduct

fluid through the interior of the connector bodyasolate the fluid from the external
environment. Either connector body may be a sipglee or a multipiece structure and may
have any of various shapes. For example a cormieatty may comprise a multipiece
structure having a hollow, generally cylindricabple defining a fluid flow path through the
interior of the body between the first and secomdise

[0054] Although the hollow bodies as illustrated have darm inner diameter between
the first and second ends, the inner diameter aanalong the axis of the body between the
first and second ends. For example, a body mdydea main barrel section with a uniform
inner diameter, a guide section at the first erth @iuniform inner diameter smaller than the
inner diameter of the barrel section, and a fitsegtion which includes the second end and
also has a uniform inner diameter less than or tabgual to the inner diameter of the barrel
section.

[0055] The components of the connector assembly may beefibfrom a wide variety of
materials. For example, one or more of any ortt@following: hollow connector body,
connector body cover, locking mechanism, tab, apd may be made from any metallic
material and/or polymeric material which is compltiwith the fluid that will flow through
the connector assembly. The metallic material maljude, but is not limited to, a stainless
steel. Preferably, the connector bodies, the tarknechanism, and the caps are made from
polymeric material, and the polymeric material nvagtude, but is not limited to, one or
more of a polycarbonate, polypropylene, polyvinyliocide, polyethersulphone,
polyvinylidene fluoride, or polysulphone. For soerabodiments, a transparent or
translucent polymeric material may be selectedpidally, the hollow bodies, tabs, and
connector body covers are formed from a rigid itiggcmolded plastic, preferably a
BPA-free plastic, such as polyethersulfone (PES8Iygarbonate (PC), polysulfone (PSU),
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and polybutylene terephthalate (PBT), and the sapade from a low density injection
molded plastic such as TPE or polypropylene (PP).

[0056] The components may be fabricated in a variety gfswacluding molding,
machining, pressing, and stamping, and may bedasliinto subassemblies.

[0057] For some embodiments, one or both of the connécidies may be integrally
connected to, including integrally formed with, #rmer component instead of being
connected to a pipe, tube or other conduit. Tepmment may include a flexible or rigid
container, for example, a bag, a vessel, or a hgushich may contain another element of
the component, such as a sensor, a valve, oea(ftoviding a filter device). For example,
the connector bodies may be integrally connecteddomponent and may serve as an inlet
and/or an outlet for the component. The contanfi¢ine component may define a fluid flow
path through the container from the inlet connebtmty to the outlet connector body, and the
element within the container may be positionecftuid flow path, e.g., across the fluid
flow path.

[0058] The connector bodies may be integrally connectefbtaexample, a container, or
the housing of a device, in any of numerous looation the container or housing. For
example, one or both connector bodies may be iallggronnected on the top, bottom,
and/or side of the container or housing. To contfeztomponent to the fluid system, each
connector body integrally connected to the compbn&y be coupled to a connector body of
another device or conduit of a fluid system inang of ways previously described. Fluid
flow may then be established in either directiaotigh the component, e.g., through a

device, via the fluid system.

[0059] All references, including publications, patent agggions, and patents, cited
herein are hereby incorporated by reference tednge extent as if each reference were
individually and specifically indicated to be inporated by reference and were set forth in
its entirety herein.

[0060] The use of the terms “a” and “an” and “the” andl&stst one” and similar
referents in the context of describing the invem{iespecially in the context of the following
claims) are to be construed to cover both the samgund the plural, unless otherwise
indicated herein or clearly contradicted by contékite use of the term “at least one”
followed by a list of one or more items (for examplat least one of A and B”) is to be

construed to mean one item selected from the ligteas (A or B) or any combination of two
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or more of the listed items (A and B), unless othee indicated herein or clearly

contradicted by context. The terms “comprisindgyaving,” “including,” and “containing”
are to be construed as open-ended terms (i.e.,inggamcluding, but not limited to,”) unless
otherwise noted. Recitation of ranges of valugsiheare merely intended to serve as a
shorthand method of referring individually to eagparate value falling within the range,
unless otherwise indicated herein, and each sepaahie is incorporated into the
specification as if it were individually recitedriee. All methods described herein can be
performed in any suitable order unless otherwidecated herein or otherwise clearly
contradicted by context. The use of any and ahgXes, or exemplary language (e.g., “such
as”) provided herein, is intended merely to batteminate the invention and does not pose a
limitation on the scope of the invention unlesseotise claimed. No language in the
specification should be construed as indicatingramy-claimed element as essential to the
practice of the invention.

[0061] Preferred embodiments of this invention are desdriterein, including the best
mode known to the inventors for carrying out theeimtion. Variations of those preferred
embodiments may become apparent to those of oydgkdt in the art upon reading the
foregoing description. The inventors expect sHietisans to employ such variations as
appropriate, and the inventors intend for the itleento be practiced otherwise than as
specifically described herein. Accordingly, thmsention includes all modifications and
equivalents of the subject matter recited in tlaéncs appended hereto as permitted by
applicable law. Moreover, any combination of thewe-described elements in all possible
variations thereof is encompassed by the inventidass otherwise indicated herein or

otherwise clearly contradicted by context.
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1. A connector assembly for making fluid connedieomprising:

(@)

(b)

a first hollow connector body, the first holl@ennector body
comprising a first resilient deformable seal havangentral aperture
and a lip surrounding the central aperture; a fasking mechanism
integrally formed with the first hollow connectoody, the first

locking mechanism comprising at least one lug idicig a slot, and at

least one ramp; a first hollow connector first beayl and a first

hollow connector second body end;

a second hollow connector body, the seconathotionnector body

comprising a second resilient deformable seal ltpainentral aperture

and a lip surrounding the central aperture; a sgtmeking mechanism
integrally formed with the second hollow connediody, the second
locking mechanism comprising at least one lug idicig a slot, and at
least one ramp; a second hollow connector firsiylwd and a second
hollow connector second body end;

0] wherein the first hollow connector body and #ezond hollow
connector body contact each other in a first pasjtand when
subsequently twisted together, the first resileeformable seal
seals against the first hollow connector body, thedsecond
resilient deformable seal seals against the selsotolw
connector body, in a second position, the secosdipo

comprising an actuation position.

2. The connector assembly of claim 1, further cosapyg a removable

anti-actuation assembly comprising at least onégigp, interposed between the first hollow

connector first body end and the second hollow eotor first body end, wherein, when the

first hollow connector body and the second holl@mmreector body contact each other in the

first position,

the anti-actuation assembly, when present, pre¥enting the actuation position of

the connector assembly, and when removed, allomsifg the actuation position of the

connector assembly.
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3. The connector assembly of claim 2, wherein titeactuation assembly
comprises a first surface facing the first hollaanoector first body end and a second surface
facing the second hollow connector first body eartj

the connector assembly further comprises an alighareangement for mating the
anti-actuation assembly with the first connectdtdve body and the second hollow
connector body, the alignment arrangement compyigintrusions and recesses;

wherein the first and second surfaces of the antisgion assembly, the first hollow
connector first body end, and the second hollownector first body end each have at least
one protrusion and/or at least one recess, sutthihdirst surface of the anti-actuation
assembly mates with the first hollow connectort fixady end, and the second surface of the

anti-actuation assembly mates with the second Wwatlannector first body end.

4. The connector assembly of claim 2 or 3, whett@nanti-actuation assembly
comprises:

a first anti-actuation subassembly comprising tret $urface of the anti-actuation
assembly, and a first peel strip; and,

a second anti-actuation subassembly comprisingdbend surface of the

anti-actuation assembly, and a second peel strip.

5. The connector assembly of claim 4, wherein ifs¢ &nti-actuation
subassembly and the second anti-actuation subabsarabmated together when the first
hollow connector body and the second hollow corordmbdy contact each other in the first

position.

6. The connector assembly of any one of claims\kgrein the first hollow
connector body comprises a first connector extesadhce further comprising a first
alignment indicator; and

the second hollow connector body comprises a seconmdector external surface
further comprising a second alignment indicator;

the first alignment indicator and the second aligntrindicator aligning when the
first hollow connector body and the second holl@mreector body are in the actuation

position.

7. The connector assembly of any one of claimsdefprising a genderless

connector assembly.
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8. A connector body for use in a connector assefabplgnaking fluid
connections comprising:

a hollow connector body, the hollow connector bodsnprising a resilient
deformable seal having a central aperture and sulipunding the central aperture; a locking
mechanism integrally formed with the hollow conmediody, the locking mechanism
comprising at least one lug including a slot, ahkgast one ramp; a hollow connector first
body end and a hollow connector second body erdlaaranti-actuation assembly
engagement portion comprising at least one rege¥e@at least one protrusion;

a removable anti-actuation assembly comprisingastlone peel strip, and at least
one recess and/or at least one protrusion, treaat bne recess and/or at least one protrusion
being engaged with the anti-actuation assemblygargant portion of the hollow connector
body; and,

a removable cap, engaged with the hollow conndmidy, wherein the removable
anti-actuation assembly is interposed betweendpeaad the hollow connector first body

end, the cap covering the hollow connector firstybend.

9. A process for making fluid connections compigsin

(&) placing a first hollow connector body, thestfihollow connector body comprising
a first resilient deformable seal having a cerdgarture and a lip surrounding the central
aperture; a first locking mechanism integrally fearwith the first hollow connector body,
the first locking mechanism comprising at least lgeincluding a slot, and at least one
ramp; a first hollow connector first body end aniitst hollow connector second body end,
in contact with a second hollow connector body,dbeond hollow connector body
comprising a second resilient deformable seal ltpainentral aperture and a lip surrounding
the central aperture; a second locking mechanisagrally formed with the second hollow
connector body, the second locking mechanism caimgriat least one lug including a slot,
and at least one ramp; a second hollow connecttiridfody end and a second hollow
connector second body end, in a first positiomt an

(b) twisting the first hollow connector body andifbe second hollow connector body
such that the first locking mechanism engages thighrsecond locking mechanism, the first
resilient deformable seal seals against the footv connector body, and the second
resilient deformable seal seals against the sekolow connector body, in a second

position, the second position comprising an acbmgpiosition.
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10.  The process of claim 9, further comprising reimg an anti-actuation
assembly comprising at least one peel strip, ivwed between the first hollow connector
first body end and the second hollow connectot bgly end, after (a) and before (b).

11.  Afluid system comprising a connector asseroblgny one of claims 1-8, in
fluid communication with a bioprocessing unit, thieprocessing unit comprising a
biocontainer having at least one wall includindeaist one port, an interior volume and
including an impeller, wherein one of the first a®tond hollow connector bodies is in fluid

communication with the port.



