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DEVICES AND SYSTEMS WITH AN EXTERNAL DISPLACEMENT
MECHANISM FOR CONTAMINANT-FREE ENGAGEMENT OF
PHARMACEUTICAL VESSELS AND PHARMACEUTICAL
ADMINISTRATION DEVICES

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S Provisional Patent Application
No. 62/558,502 filed on September 14, 2017; 62/560,195 filed on September 19, 2017;
62/562,490 filed on September 25, 2017; 62/563,072 filed on September 26, 2017;
62/564,933 filed on September 28, 2017; 62/566,414 filed on September 30, 2017;
62/582,922 filed on November 7, 2017; 62/612,267 filed on December 29, 2017;
62/619,795 filed January 20, 2018; 62/619,920 filed January 22, 2018; 62/625,334 filed
on February 1, 2018; 62/644,185 filed on March 16, 2018; 62/651,000 filed on March 30
2018; 62/653,356 filed on April 5, 2018; 62/657,809 filed on April 15, 2018; 62/662,743
filed on April 25, 2018; 62/669,948 filed on May 10, 2018; 62/675,058 filed on May 22,

2

2018. The contents of the above applications are all incorporated by reference as if fully

set forth herein in their entirety.

FIELD OF THE INVENTION

[0002] The present invention relates, in some embodiments thereof, to systems,
devices, and methods allowing for an engagement of two or more pharmaceutical vessels
or pharmaceutical administration devices in a decontaminated manner. In some
embodiments of the invention, the systems, devices and methods of the invention include
a first connection interface attached to a first vessel (or administration device); and a
second connection interface attached to a second vessel (or administration device),
wherein the first connection interface and the second connection interface are configured
to allow for an engagement between the first vessel and the second vessel, and wherein

the first and second connection interfaces are further configured to externally displace
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from the engagement between the first vessel and the second vessel while a hermetically

sealed connection is maintained between the first vessel and the second vessel.

BACKGROUND OF THE INVENTION

[0003] The medicinal practice routinely involves administration of medical
substances, such as, medicaments, fluids, nutritional substances and the alike, to patients
or animals. The preparation and/or administration of such medicinal substances typically
involves one or more transfers of those substances between pharmaceutical vessels or
administration devices (such as, vials, syringes, infusion lines, connectors, etc.). Each
such act of transferring substances between vessels or devices exposes the connection
interfaces of the vessels and accordingly the medical substances themselves to
contaminants present in ambient air or ambient air particles (e.g., bacteria, viruses,
funguses, spores, pyrogens, dirt). In addition, connection interfaces are further prone to
contaminations due to physical contact of the interfaces, for example, with nonsterile

gloves, or devices.

[0004] Such contaminations are a major problem in the healthcare setting since
contaminants, once invading within medicinal substances, may pose substantial danger if

administered intracorporeally to patients.

[0005] Typical connection interfaces of pharmaceutical vessels or
pharmaceutical administration devices include rubber bungs and/or stoppers covered by a
cap and/or seal that can be flicked off and/or are removed prior to usage thereof. These
rubber bungs/stoppers are used to allow penetration by a needle attached to a syringe or
by other medical connectors. When the cap and/or seal is flicked off and/or removed, the
rubber bung and/or stopper is exposed to ambient air and to contaminants present therein.
Accordingly, exposure of connection interfaces to ambient air may involve contamination
of the interfaces and consequently contamination of a beneficial substance to be provided

to a patient.

[0006] Existing systems include USD720067, USD717947; USD703812;
USD690418; USD639939; USD637713; US9790011; US9775777, US9561326;
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US9493281; US9492353; US9309020; US9173816; US9168203; US9162803;
US9039672; US8926583; US8827978; US8790330; US8662985; US8657803;
US8622985; US8562583; US8545475; US8523838; US8491563; US8480646;
US8449521; US8381776; US8336587; US8328772; US8287513; US8225826;
US8075550; US8029747;, US7998134; US7975733; US7942860; US7867215;
US7744581; US7731678; US7387216; US7306584; US6875203; US6729370;
US6715520; US6602239; US6409708; US6343629; US6162199; US6113583;
US6063068; US5893397; US5876380; US5832971; US5807374; US5746733;
US5569235; US5462535; US5405326; US5292318; US5279582; US4944723;
US4932947; US4932937; US4919657; US4915701; US4826489; US4673404;
US4564054; US3610241; US3605743; US3587575; US3583399; US3578037;
US3556099; US3552387; US3406686; US3380450; US3375825; US3342180;
US3330282; US3330281; US3306290; US3255752; US3253592; US3076456;
US2972991; US2922419; US20160262982; US20160038373; US20150209568;
US20140183196; US20140016570; US20140007973; US20140000754;
US20130184672; US20130006200; US20120209238; US20120209218;
US20120203194; US20110284561; US20110186177; US20110125128;
US20110108158; US20110098647; US20100249745; US20100198182;
US20100152669; US20100147402; US20100036319; US20100004602;
US20090057258; US20080312634; US20080223484; US20080171981;
US20060276759; US20050215976; US20030199847; US20030187420;
US20020130100; US20020115981; US20020099354;, ES2577377T3; EP2852367B1,
EP2666513; EP2155141B1.

[0007] In order to overcome this obstacle, the current medical practice involves
swabbing the surface of a connection interface with a disinfecting agent, such as 70%
isopropyl alcohol, prior to accessing the connection interface. Other methods include i.v.
(intravenous) rooms which are used for the sterile preparation of i.v. medications. Such
rooms, to keep medicinal preparations as sterile as possible, are equipped with special
instruments including, hoods with air filtration systems (e.g., HEPA filters), ventilation
systems and air pressure systems. Additionally, those rooms necessitate that the medical

staff working in these rooms are properly garmented, are properly trained, and require
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aseptic techniques, and employ quality control and validation processes. These systems
require regular upkeep by certified personnel and require regular cleaning. These systems
are therefore expensive, labor intensive, and require regular maintenance and testing to
assure that they are operating effectively. The above described systems and methods are
either cumbersome and expensive or inefficient in addressing the problem of

reducing/eliminating contaminants on connection interfaces.

[0008] Thus, there is a long felt and unmet need for pharmaceutical vessels,
devices, systems and/or methods that afford transfer of medical substances in a sterile
manner. There is a need for reliable, user friendly and cost-eftective solutions allowing
contaminant-free engagement of vessels and devices for drug preparation and

administration processes.

SUMMARY OF THE INVENTION

[0009] Objects of the invention are achieved by providing systems, devices,
vessels and methods for engaging medical devices, such as vessels, in a decontaminated

manner.

[0010] Objects of the invention are achieved by providing systems, devices,
vessels and methods which are directed to transferring medical substances in an efficient,

user-friendly and sterile manner.

[0011] The present invention is based on two or more connection interfaces, each
of which is attached to a vessel. The connection interfaces are configured to connect
between two or more medical vessels and while doing so, isolate and entrap therebetween
ambient air particles. Such devices and systems allow for a hermetic and sterile

connection between the vessels.

[0012] In an aspect of the invention, the present invention provides a
decontamination system for the engagement of vessels, the system comprising: a first
connection interface attached to a first vessel; and a second connection interface attached

to a second vessel, wherein the first connection interface and the second connection
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interface are configured to allow for an engagement between the first vessel and the
second vessel, and wherein the first connection interface and the second connection
interface are further configured to externally displace from the engagement between the
first vessel and the second vessel while a hermetically sealed connection is maintained

between the first vessel and the second vessel.

[0013] In one or more embodiments, at least one of the first connection interface
and the second connection interface is a film. In one or more embodiments, the film is a

plastic or a metal alloy.

[0014] In one or more embodiments, upon the engagement between the first
vessel and the second vessel, the first connection interface and the second connection
interface are configured to slide with respect to the first vessel and the second vessel,

thereby removing contaminants between the first vessel and the second vessel.

[0015] In one or more embodiments, the first connection interface is configured

to seal and/or cover a port of the first vessel and/or a port of the second vessel.

[0016] In one or more embodiments, the first connection interface and the second
connection interface are configured to seal and/or cover an aperture of the first vessel and

an aperture of the second vessel, respectively.

[0017] In one or more embodiments, the decontamination system results in air
particle-free engagement of the first vessel and the second vessel, wherein air particles
that contact the first and second interfaces are entrapped by the first connection interface

and the second connection interface.

[0018] In one or more embodiments, the system further comprises an engagement
mechanism configured to provide a secure engagement between the first vessel and the
second vessel. In one or more embodiments, the engagement mechanism is located on the
first vessel and/or on the second vessel. In one or more embodiments, the engagement
mechanism is selected from a thread, a luer, an adhesive, and a ratchet teeth mechanism.
Optionally, a twisting, turning, and/or snapping motion is associated with the
engagement. In an exemplary embodiment, a twisting motion is associated with a thread-

luer mechanism. In an exemplary embodiment, a snapping motion is associated with a
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ratchet teeth mechanism. In one or more embodiments, when the first vessel and the

second vessel engage via the engagement mechanism, an airtight seal is formed between
the first vessel and the second vessel. In one or more embodiments, when the first vessel
and the second vessel engage via the engagement mechanism a sealed aperture is formed

between the first vessel and the second vessel.

[0019] In one or more embodiments, the sealed aperture formed between the
first vessel and the second vessel allows for the displacement of at least one of the
connection interfaces of the first vessel and the second vessel. In one or more
embodiments, the sealed aperture is configured to displace at least one connection
interface through the sealed aperture while maintaining the hermetic seal between the
first vessel and the second vessel. In one or more embodiments, the system further
comprises an engagement mechanism configured to provide a secure engagement
between the first connection interface and the second connection interface. In one or
more embodiments, the engagement mechanism is located on the first connection
interface and/or on the second connection interface. In one or more embodiments, the
engagement mechanism is selected from a thread, a luer, an adhesive, and a ratchet teeth
mechanism. In one or more embodiments, the engagement mechanism includes a
mechanical object that connects the first connection interface with the second connection
interface providing for a simultaneous external displacement of the first and second
connection interfaces. In one or more embodiments, the mechanical object is a
protrusion, a dent, or a hook. In one or more embodiments, the engagement mechanism
that secures the first connection interface to the second connection interface is an
adhesive. In one or more embodiments, the engagement mechanism secures the first
connection interface to the second connection interface forming an airtight seal between
the first connection interface and the second connection interface. In one or more
embodiments, the engagement mechanism is a thread on the first vessel configured to
engage a complementary thread on the second vessel. In one or more embodiments, the
engagement mechanism is a thread on the first connection interface configured to engage
a complementary thread on the second connection interface. In one or more

embodiments, the thread of at least one of the thread and complementary thread is a luer.
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[0020] In one or more embodiments, the system further comprises a first rail
mechanism on the first vessel configured to provide external displacement of the first
connection interface. In one or more embodiments, the system further comprises a
second rail mechanism on the second vessel configured to provide external displacement

of the second connection interface.

[0021] In one or more embodiments, the system further comprises a first rail
mechanism on the first vessel configured to provide external displacement of the first
connection interface and configured to provide external displacement of the second

connection interface.

[0022] In one or more embodiments, the system further comprises a first slit
mechanism on the first vessel configured to allow external displacement of the first
connection interface and configured to provide external displacement of the second
connection interface. In one or more embodiments, the first slit mechanism is an
aperture. In one or more embodiments, the first slit mechanism is a sealed aperture. In
one or more embodiments, the seal of the sealed aperture is a frangible seal. In one ore

more embodiments, the frangible seal is opened via a force of a user’s hand.

[0023] In one or more embodiments, the system comprises a seal or a cover
disposed between a vessel and a connection interface. In one or more embodiments, the

seal or cover is frangible. In one or more embodiments, the seal or cover is pierceable.

[0024] In one or more embodiments, the system comprises a first seal or a first
cover disposed between a first vessel and a first connection interface and a second seal or
a second cover disposed between a second vessel and a second connection interface. In
one or more embodiments, the first seal or first cover and a second seal or a second cover
is frangible. In one or more embodiments, the first seal or first cover and a second seal or

a second cover is frangible.

[0025] In one or more embodiments, the system further comprises a first hinge
mechanism on a first vessel configured to provide external displacement of a first
connection interface and comprising a second hinge mechanism on a second vessel

configured to provide external displacement of a second connection interface.
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[0026] In one or more embodiments, the system further comprises a piercing
member on the first and/or second vessel configured to pierce a sealed opening of the
first and/or second vessel, thereby allowing fluid to pass between the vessels. In one or

more embodiments, the piercing member is a needle.

[0027] In one or more embodiments, the first and second connection interfaces

are externally displaced via a sliding or a pulling motion.

[0028] In one or more embodiments, when the first connection interface and the
second connection interface are displaced, the connection between the first vessel and the
second vessel is decontaminated. In one or more embodiments, when the first and/or
second connection interface slides off the first and/or second rail mechanism, the
hermetic connection between the first vessel and the second vessel is maintained. In one
or more embodiments, when the first and second connection interface slides off the first
rail mechanism, the hermetic connection between the first vessel and the second vessel is

maintained.

[0029] In one or more embodiments, the first connection interface and the second
connection interface externally displace from the engagement between the first vessel and
the second vessel through a slit or an aperture sealed by the force of the engagement

between the first vessel and the second vessel.

[0030] In one or more embodiments, the first connection interface and the second
connection interface externally displace from the engagement between the first vessel and

the second vessel at or about the same time.

[0031] In one or more embodiments, the first vessel and/or the second vessel are
selected from a vial, a bag, a bottle, a syringe, an infusion line, a connector, a filter, a
manifold, a container port, a bag port, a bottle port, a vial port, and combinations thereof.
In one or more embodiments, the interior of the container port may have a pressure less

than the pressure of ambient air.

[0032] In one or more embodiments, circumferential ends of at least one of or
both of the first and second connection interface ends are concealed within the

hermetically sealed connection between the first vessel and the second vessel.
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[0033] In one or more embodiments, the system further comprises a tab on at
least one of the first connection interface and the second connection interface, the tab
configured to allow for external displacement of the first connection interface and the
second connection interface with respect to the first vessel and the second vessel. In one
or more embodiments, the tab is configured to be pulled axially by a user, the axial
pulling of the tab configured to displace the first connection interface and the second
connection interface from the first vessel and the second vessel, while maintaining a

hermetic seal between the first vessel and the second vessel.

[0034] In one or more embodiments, the first vessel and the second vessel are in
fluid communication with one another after external displacement of the first connection

interface and the second connection interface from the first vessel and the second vessel.

[0035] In one or more embodiments, the first connection interface is coupled to
the first vessel and wherein the second connection interface is coupled to the second

vessel.

[0036] In one or more embodiments, the first connection interface has edges
configured to isolate an entire surface of the first connection interface that is exposed to
contaminants from contacting an internal compartment of the first vessel and/or said
second vessel when the first connection interface is engaged with the second connection

interface.

[0037] In one or more embodiments, the first connection interface has edges
configured to isolate a portion of the surface of the first connection interface that is
exposed to contaminants from contacting an internal compartment of the first vessel
and/or the second vessel when the first connection interface is engaged with the second

connection interface.

[0038] In one or more embodiments, the edges are circumferential edges. In one
or more embodiments, the circumferential edges define the outer portion of the first
connection interface and the second connection interface. In one or more embodiments,
the edges are further configured so the sides of the edges are not exposed to

contaminants. In one or more embodiments, the sides of the edges that are exposed to an
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internal compartment of the first vessel and/or the second vessel are not exposed to

contaminants.

[0039] In one or more embodiments, the outer portion of the edges of the first
connection interface are not exposed to contaminants. In one or more embodiments, the
edges of the first connection interface are configured to fully entrap the contaminants
between the first and second connection interfaces upon engagement of the first and
second connection interfaces. In one or more embodiments, the edges of the first

connection interface are flat.

[0040] In one or more embodiments, the edges of the first connection interface
are configured to snuggly fit the edges of the second connection interface. In one or more
embodiments, the edge is an exterior portion of the connection interface that comes in

contact with an interior compartment of the decontamination device and/or vessel.

[0041] In a further aspect, the present invention provides a method of
decontaminating a connection between two vessels, the method comprising the steps of:
providing a first connection interface attached to a first vessel; providing a second
connection interface attached to a second vessel, engaging the first vessel to the second
vessel; and externally displacing the first and second connection interfaces from the
engagement between the first vessel and the second vessel, while a hermetically sealed

connection between the first and second vessels is maintained.

[0042] In one or more embodiments, the step of externally displacing the first

connection interface and the second connection interface occurs via a sliding motion.

[0043] In one or more embodiments, the step of externally displacing the first
connection interface and the second connection interface occurs via sliding the first
connection interface and the second connection interface axially with respect to the first
vessel and the second vessel, thereby removing contaminants located between the first

connection interface and second connection interface.

[0044] In one or more embodiments, an airtight seal is formed between the first
connection interface and the second connection interface prior to the external

displacement of the first connection interface and the second connection interface.

10
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[0045] In one or more embodiments, the displacement of the first connection
interface and the second connection interface is via a rail mechanism, such that the
airtight sealed compartment between the first connection interface and the second

connection interface slides off the rail.

[0046] In one or more embodiments, when the airtight seal between the first
connection interface and the second connection interface is displaced, the connection

between the first vessel and the second vessel is decontaminated.

[0047] In one or more embodiments, the airtight seal between the first connection
interface and the second connection interfaces slides off the rail while maintaining the

hermetically sealed connection between the first and second vessels.

[0048] In one or more embodiments, the step of externally displacing the first

connection interface and the second connection interface occurs via peeling.

[0049] In one or more embodiments, the step of externally displacing the first

connection interface and the second connection interface occurs at about the same time.

[0050] In one or more embodiments, circumferential ends of at least one of or
both of the first and second connection interfaces ends are concealed within the airtight

seal, allowing for sterile external displacement.

[0051] In one or more embodiments, the method further comprises connecting the
first connection interface to the second connection interface via an engagement

mechanism.

[0052] In one or more embodiments, connecting of the first connection interface
to the second connection interface occurs prior to externally displacing the first and
second connection interfaces from the engagement between the first vessel and the

second vessel.

[0053] In one or more embodiments, the connecting of the first connection
interface to the second connection interface is selected from a twisting of a thread onto a
complementary thread, attaching ratchet teeth to a complementary retention member, and

adhering a first connection interface to the second connection interface via an adhesive.

11



WO 2019/055194 PCT/US2018/048040

[0054] In one or more embodiments, the sealed aperture is a valve. In one or more

embodiments, the valve is a one-way valve.

[0055] In a further aspect, the present invention provides a container housing a
substance intended for intracorporal administration to a patient, the container comprising:
a rail mechanism, and an externally displaceable connection interface, wherein the rail
mechanism is configured to provide for the external displacement of the connection

interface.

[0056] In one or more embodiments, the container further comprises an
engagement mechanism. In one or more embodiments, the engagement mechanism is
selected from a group consisting of a thread, a ratchet teeth mechanism, a snap-on
mechanism and combinations thereof. In one or more embodiments, the connection
interface is disposed on the rail mechanism. In one or more embodiments, the connection
interface is disposed between rails of the rail mechanism. In one or more embodiments,
the connection interface is attached to the rail mechanism via a frangible seal, wherein
the frangible seal is configured to break/rupture by a force of a user's hand upon
displacement of the connection interface from the rail. In one or more embodiments, the
connection interface is attached to the container via a frangible seal, wherein the frangible
seal is configured to break/rupture by a force of the user's hand upon displacement of the
connection interface from the rail. In one or more embodiments, the connection interface
may displace externally between the teeth of a ratchet teeth engagement mechanism. In
one or more embodiments, the connection interface may displace externally between the

threads of a thread/luer engagement mechanism.

[0057] In one or more embodiments, the container has a flexible wall. In one or

more embodiments, the container has a rigid wall.

[0058] In one or more embodiments, the container is a bag. In one or more
embodiments, the container is a bottle. In one or more embodiments, the container is a

vial. In one or more embodiments, the container is a syringe.

[0059] In one or more embodiments, the connection interface displaces between

teeth of a ratchet teeth engagement mechanism. In one or more embodiments, the

12
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connection interface displaces between threads of a thread engagement mechanism. In
one or more embodiments, the connection interface has an adhesive on a surface of the

connection interface.

[0060] In one or more embodiments, the connection interface has at least one of a
disinfecting agent and a sterilizing agent disposed on the surface of the connection

interface.

[0061] In yet a further aspect, the present invention provides a decontamination
connector for decontaminating a connection between vessels, comprising: a port; a
connection interface configured to cover the port, wherein the connection interface is
configured to displace externally from the port; an engagement mechanism, wherein the
engagement mechanism is configured to provide coupling between the port and a vessel,;
and wherein following the coupling, the decontamination connector and the vessel form a
hermetically coupled connection, while the connection interface is externally displaced
from the port while maintaining the hermetically coupled connection between the

decontamination connector and the vessel.

[0062] In one or more embodiments, the connection interface is selected from the

group consisting of a film, a plastic, a polymer, or a metal alloy.

[0063] In one or more embodiments, the connection interface is configured to seal

the port of a first vessel.

[0064] In one or more embodiments, an engagement mechanism provides a
secure engagement between the decontamination connector and the second vessel. In one
or more embodiments, the engagement mechanism is selected from a thread, a luer, an
adhesive, and a ratchet teeth mechanism. In one or more embodiments, the engagement
mechanism is configured to form an airtight connection between the first vessel and the

second vessel.

[0065] In one or more embodiments, the connection forms a sealed aperture. In
one or more embodiments, the sealed aperture provides for the displacement of the
connection interface through the sealed aperture while maintaining the hermetically

coupled connection between the decontamination connector and the vessel.

13
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[0066] In one or more embodiments, the connector further comprises an
engagement mechanism configured to provide an engagement between the connection

interface and a second connection interface on a second vessel.

[0067] In one or more embodiments, the engagement mechanism is selected from
a thread, a luer, an adhesive, and a ratchet teeth mechanism. In one or more
embodiments, the engagement mechanism includes a mechanical object that connects the
first connection interface and a second connection interface on a second vessel providing
for a simultaneous external displacement of the first and second connection interfaces. In

one or more embodiments, the mechanical object is a protrusion, a dent or a hook.

[0068] In one or more embodiments, the connector further comprises a rail
mechanism configured to provide for the external displacement of the connection
interface. In one or more embodiments, the rail mechanism is configured to provide for

the external displacement of the connection interface via a sliding motion.

[0069] In one or more embodiments, the connection interface displaces externally
from the port via a hinge mechanism. In one or more embodiments, the connection

interface displaces externally from the port via peeling.

[0070] In one or more embodiments, when the connection interface externally
displaces from the port, the hermetic connection between the decontamination connector

and the vessel is maintained.

[0071] In one or more embodiments, the decontamination connector is attached to
or integrally attached to a vessel, to a container or to an administration device. In one or
more embodiments, the container is selected from a vial, a bag, and a bottle. In one or
more embodiments, the vessel is selected from a syringe, an infusion line, a connector, a

filter, and a manifold.

[0072] In one or more embodiments, the port is selected from the group
consisting of a container port, a syringe port, an infusion line port, a connector port, a

manifold port, and a vessel port.
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[0073] In one or more embodiments, the circumferential end of the connection
interface end is concealed within the hermetically coupled connection between the

decontamination connector and the vessel.

[0074] In one or more embodiments, the decontamination connector further
comprises a tab, the tab configured to allow for the external displacement of the

connection interface with respect to the port of the decontamination connector.

[0075] In one or more embodiments, the tab is configured to be pulled axially by
a user, the axial pulling of the tab configured to displace the connection interface from
the port of the decontamination connector while maintaining a hermetic seal between the

decontamination connector and the vessel.

[0076] In one or more embodiments, the port is in fluid communication with the

vessel after external displacement of the connection interface from the port.

[0077] In one or more embodiments, the connection interface is coupled to the

port of the decontamination connector.

[0078] In one or more embodiments, the decontamination connector further
comprises a piercing member configured to pierce a seal or cover of a vessel or a

container.

[0079] In one or more embodiments, the decontamination connector further

comprises a valve. In one or more embodiments, the valve is a one-way valve.

[0080] In yet a further aspect, the present invention provides a decontamination
connector for the decontamination of a connection between vessels, comprising: a port; a
connection interface configured to cover the port, wherein the connection interface is
configured to displace externally from the port; a rail mechanism configured to provide
for the external displacement of the connection interface; and an engagement mechanism,
wherein the engagement mechanism is configured to provide coupling between the port
and a vessel, wherein following the coupling, the decontamination connector and the

vessel form a hermetically coupled connection, while the connection interface is
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externally displaced from the port via the rail mechanism while maintaining the

hermetically coupled connection between the decontamination connector and the vessel.

[0081] In yet a further aspect, the present invention provides a decontamination
connector for the decontamination of a connection between vessels, comprising: a port; a
connection interface configured to cover the port, wherein the connection interface is
configured to displace externally from the port; a sealed aperture configured to provide
for the external displacement of the connection interface; and an engagement mechanism,
wherein the engagement mechanism is configured to provide coupling between the port
and a vessel, wherein following coupling, the decontamination connector and the vessel
form a hermetically coupled connection, while the connection interface is externally
displaced from the port through the sealed aperture while the hermetically coupled

connection between the decontamination connector and the vessel is maintained.

[0082] In one or more embodiments, the sealed aperture reseals at about the time
of external displacement of at least one of the connection interfaces of the
decontamination connector and the vessel. In one or more embodiments, the sealed
aperture reseals prior to detachment of at least one of the connection interfaces of the
decontamination connector and the vessel from the decontamination connector and the

vessel.

[0083] In yet a further aspect, the present invention provides a method of
decontaminating a connection between two vessels, the method comprising the steps of:
providing a first connection interface attached to a first vessel; providing a second vessel,
engaging the first vessel to the second vessel; and externally displacing the first
connection interface from the engagement between the first vessel and the second vessel,

while a hermetically sealed connection between the first and second vessel is maintained.

[0084] In one or more embodiments, the step of externally displacing the
connection interface occurs via a sliding motion. In one or more embodiments, the step
of externally displacing the connection interface occurs via sliding axially with respect to
the first vessel and the second vessel, thereby removing contaminants located on the first

connection interface.
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[0085] In one or more embodiments, displacement of the connection interface is
via a rail mechanism. In one or more embodiments, when the connection interface is
displaced, the connection between the first vessel and the second vessel is
decontaminated. In one or more embodiments, the connection interface slides on the rail
while maintaining the hermetically sealed connection between the first and second

vessels.

[0086] In one or more embodiments, the step of externally displacing the

connection interface occurs via peeling.

[0087] In one or more embodiments, the method further comprises connecting the
first vessel to the second vessel via an engagement mechanism. In one or more
embodiments, connecting of the first vessel to the second vessel occurs prior to externally
displacing the connection interface from the engagement between the first vessel and the

second vessel.

[0088] In one or more embodiments, connecting of the first vessel to the second
vessel 1s selected from a twisting of a thread onto a complementary thread, attaching
ratchet teeth to a complementary retention member, and adhering the first vessel to the

second vessel via an adhesive.

[0089] In yet a further aspect, the present invention provides a vessel with a rail

mechanism.

[0090] In one or more embodiments, the vessel is a container. In one or more
embodiments, the vessel has a flexible wall. In one or more embodiments, the vessel has
arigid wall. In one or more embodiments, the vessel is a bag or a bottle. In one or more
embodiments, the vessel is a vial. In one or more embodiments, the vessel is a syringe.
In one or more embodiments, the rail mechanism is attached to the vessel. In one or more
embodiments, the rail mechanism is integrally attached to the vessel. In one or more

embodiments, the rail mechanism forms a unitary structure with the vessel.

[0091] In yet a further aspect, the present invention provides a vessel having a rail
mechanism and a vessel surface disposed on the rail mechanism. In one or more

embodiments, the vessel surface is disposed between the rails of the rail mechanism. In
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one or more embodiments, the rail mechanism is configured to provide for the sliding of

the vessel surface along the rail mechanism.

[0092] Unless otherwise defined, all technical or/and scientific terms used herein
have the same meaning as commonly understood by one of ordinary skill in the art to
which the invention pertains. Although methods and materials similar or equivalent to
those described herein can be used in the practice or testing of embodiments of the
invention, exemplary methods or/and materials are described below. In case of conflict,
the patent specification, including definitions, will control. In addition, the materials,
methods, and examples are illustrative only and are not intended to be necessarily

limiting.

BRIEF DESCRIPTION OF THE DRAWINGS

[0093] Some embodiments of the invention are herein described, by way of
example only, with reference to the accompanying drawings. With specific reference
now to the drawings in detail, it is stressed that the particulars shown are by way of
example and for purposes of illustrative discussion of embodiments of the invention. In
this regard, the description taken with the drawings makes apparent to those skilled in the

art how embodiments of the invention may be practiced.
[0094] In the drawings:

[0095] FIGs. 1A — 1D are schematic illustrations presenting an exemplary
decontamination system which comprise a first connection interface and a second
connection interface configured to engage with each other and to allow a hermetic and
decontaminated communication between a first vessel and a second vessel, according to

some embodiments of the invention.

[0096] FIG. 2 is a magnified cut view of the first connection interface and second

connection interface shown in FIGs. 1A — 1D, the connection interfaces configured to
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seal an opening of a first vessel and a second vessel, respectively, according to some

embodiments of the invention.

[0097] FIGs. 3A —3C are schematic back cut views of a first connection interface
and a second connection interface, each of the connection interfaces configured to seal an

opening within a corresponding vessel, according to some embodiments of the invention.

[0098] FIGs. 4A — 4D are schematic top cut views of a vessel having an opening
for allowing fluid flow therethrough and an aperture to accommodate a connection
interface, wherein prior to externally displacing from the vessel, the connection interface
is configured to seal the opening and aperture (FIG. 4A), wherein when the connection
interface externally displaces from the opening and aperture (FIGs. 4B — 4C) and
following the external displacement (FIG. 4D), the opening allows the fluid to flow
therethrough and the aperture reseals allowing a hermetic engagement between vessels,

according to some embodiments of the invention.

[0099] FIGs. 5A — 5E are schematic side cut views of a first connection interface
and a second connection interface attached to medical vessels via ports, the connection
interfaces configured to engage with each other and externally displace from the vessel

via a rail mechanism, according to some embodiments of the invention.

[00100] FIGs. 6A — 6E are schematic illustrations presenting a further exemplary
decontamination system with an engagement mechanism configured to provide a secure

engagement between two vessels, according to some embodiments of the invention.

[00101] FIGs. 7A — 7D are schematic illustrations presenting a further exemplary
decontamination system with an engagement mechanism configured to provide a secure
engagement between connection interfaces, according to some embodiments of the

invention.

[00102] FIGs. 8A — 8B are schematic back cut views showing a first connection
interface and a second connection interface, wherein circumferential ends of at least one
of the connection interfaces are concealed within the airtight seal formed following
engagement of the connection interfaces, according to some embodiments of the

invention.
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[00103] FIGs. 9A — 9B are schematic back cut views of a first connection interface
and a second connection interface attached to a first vessel and a second vessel,
respectively, the connection interfaces may externally displace from the first and second

vessels, via a rail mechanism, according to some embodiments of the invention.

[00104] FIG. 10A — 10B are schematic back cut views of a first and a second
connection interfaces attached to a first and a second vessel, respectively, the connection
interfaces are different in their exterior surface area and are configured to externally
displace from the first vessel and the second vessel, via a rail mechanism, according to

some embodiments of the invention.

[00105] FIGs. 11A — 11E are schematic illustrations presenting connection
interfaces configured to be coupled to and allow an engagement between various types of

medical vessels and devices, according to some embodiments of the invention.

[00106] FIG. 12 is a schematic illustration presenting a first vessel attached to a
plurality of connection interfaces wherein each connection interface is configured to
engage with a complementary connection interface present on a medical vessel or device,

according to some embodiments, of the invention.

[00107] FIGs. 13A — 13C are schematic illustrations presenting a further
exemplary decontamination connector which includes a connection interface configured
to cover a port, the connection interface is further configured to displace externally from

the port, according to some embodiments of the invention.

[00108] FIGs. 14A — 14D are schematic illustrations presenting a decontamination
connector which allows sterile engagement of vessels, according to some embodiments of

the invention.

[00109] FIGs. 15A — 15C are schematic back view illustrations presenting a
decontamination connector which allows sterile engagement of vessels, according to

some embodiments of the invention.

[00110] FIGs. 16A — 16C are schematic illustrations presenting a first and a second

medical vessel attached to connection interfaces, wherein a decontamination connector
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mediates the engagement and fluid passageway between the vessels, according to some

embodiments of the invention.

[00111]FIG. 17 is a schematic illustration presenting a system wherein various
types of medical vessels or devices may be attached to connection interfaces, and wherein
a decontamination connector mediates the engagement and fluid passageway between the

vessels, according to some embodiments of the invention.

[00112] FIGs. 18A — 18D are schematic illustrations presenting yet another
exemplary decontamination system which comprises a first connection interface and a
second connection interface configured to engage with each other and to allow a hermetic
and decontaminated communication between a first vessel and a second vessel, wherein
the connection interfaces externally displace by a hinge mechanism, according to some

embodiments of the invention.

[00113] FIGs. 19A — 19C are schematic top cut views of a vessel's port having a
connection interface which can externally displace by a hinge mechanism, according to

some embodiments of the invention.

[00114] FIGs. 20A — 20E are schematic side cut views presenting yet another
exemplary decontamination system which comprises a first connection interface and a
second connection interface and a piercing member and a valve disposed within at least

the port of first medical vessel, according to some embodiments of the invention.

[00115] FIG. 21 is a schematic illustration presenting yet another exemplary
decontamination system which comprises a first connection interface and a second
connection interface and a piercing member disposed within at least the port of first
medical vessel, the piercing member is actuated by a twist motion, according to some

embodiments of the invention.

[00116] FIG. 22 is a schematic illustration presenting yet another exemplary
decontamination system which comprises a first and a second connection interfaces and a
piercing member disposed within at least the port of first medical vessel, the piercing
member is actuated by a downward pushing motion, according to some embodiments of

the invention.
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[00117] FIGs. 23A — 23D are schematic side cut views presenting yet another
exemplary decontamination system which comprises a first connection interface and a
second connection interface which are in a folded position and peeled off while
externally displacing from the openings of a first vessel and a second vessel, according to

some embodiments of the invention.

[00118] FIGs. 24A — 24B are schematic illustrations presenting yet another
exemplary decontamination system comprising a first connection interface and a second
connection interface configured to engage with each other and to allow a hermetic and
decontaminated communication between vessels, wherein a click sound is heard at about

the time of engagement of the vessels, according to some embodiments of the invention.

[00119] FIGs. 25A — 25B are schematic illustrations presenting yet another
exemplary decontamination system comprising a first connection interface and a second
configured to engage with each other and to allow a hermetic and decontaminated
communication between vessels, wherein a click sound is heard at about the time of

external displacement of the vessels, according to some embodiments of the invention.

[00120] It should be appreciated that for simplicity and clarity of illustration,
elements shown in the figures have not necessarily been drawn to scale. For example, the
dimensions of some of the elements are exaggerated relative to each other for clarity.
Further, where considered appropriate, reference numerals have been repeated among the

figures to indicate corresponding elements.

DETAILED DESCRIPTION OF THE INVENTION

[00121] It is understood that the invention is not limited to the particular
methodology, devices, items or products etc., described herein, as these may vary as the
skilled artisan will recognize. It is also to be understood that the terminology used herein
is used for the purpose of describing particular embodiments only and is not intended to
limit the scope of the invention. The following exemplary embodiments may be
described in the context of exemplary bedding articles for ease of description and

understanding. However, the invention is not limited to the specifically described
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products and methods and may be adapted to various applications without departing from
the overall scope of the invention. All ranges disclosed herein include the endpoints. The
use of the term “or” shall be construed to mean “and/or” unless the specific context

indicates otherwise.

[00122] The present invention relates to devices, methods and systems allowing an
engagement of medical containers or devices in a sterile manner. In one embodiment, the
present invention provides connection interfaces, that may be coupled to, or integrally
formed with, vessels or containers, such as vials, syringes, etc. The invention provides a
solution to an unmet and long felt need in the medical setting and allows connecting in a
sterile manner, two or more vessels. The herein disclosed devices and systems are user
friendly, cost effective and abolish the need for complicated and expensive known
methods for transferring medical substances. In an embodiment of the invention, the
herein disclosed devices and systems are disposable. In an embodiment of the invention,
the herein disclosed devices and systems are non-disposable. In an embodiment of the
invention, the herein disclosed vessels and devices are intended for one-time use. In an
embodiment of the invention, the herein disclosed vessels and devices are intended to be

reused.

[00123] In an aspect of the invention, the devices and systems include a first
connection interface attached to a first vessel and a second connection interface attached
to a second vessel. The first and second connection interfaces are configured to allow an
engagement therebetween the connection interfaces. When the connection interfaces
engage each other, ambient air particles present at the vicinity thereof are entrapped
within/between the engagement formed by the connection interfaces. The engagement
between the connection interfaces further establishes an airtight engagement of the
vessels. The connection interfaces are further configured to externally displace from the
vessels, thereby allowing fluid flow between the vessels and contaminants-free

connection of the vessels.

[00124] Accordingly, the herein disclosed invention allows transferring medical

substances in a contaminants-free, or in a substantially contaminants-free manner. In one
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or more embodiments, the herein disclosed invention allows connecting vessels in a

contaminants-free, or in a substantially contaminants-free manner.

[00125] In one or more embodiments, the herein disclosed invention provides a
fluidic passageway or communication between medical containers in a contaminants-free,

or in a substantially contaminants-free manner.

[00126] In one or more embodiments, the herein disclosed invention affords to
isolate and/or entrap ambient air particles present between two, or more, vessels. In one
or more embodiments, the herein disclosed invention, allows to substantially decrease the
chances to introduce a contamination within a medical substance, when preparing or

administering medical substances.

[00127] As used herein, the term "substances" refers to various types of materials
that should be kept sterile. The substances may be liquid, solid, semi-solid, or gas. In one
or more embodiments, the substances are "medical substances". As used herein the term
"medical substances" refers to and encompasses any of the various medical drugs, fluids,

nutritional products, solid powders, suspensions, liquids solutions and the like.

[00128] As used herein, the term "contaminant-free" is interchangeable with the
term "sterile", "disinfected", and "decontaminated". The term refers to substances that are
free or substantially free of ambient air particles and/or pathogens, including but not
limited to dirt, bacteria, viruses, funguses, spores, and/or pyrogens. Typically, when less
or no air is introduced within medical substances, the chances of contamination by
pathogens, such as, bacteria, viruses, funguses, spores, pyrogens or the alike is

completely abolished or significantly reduced.

[00129] As used herein, “substantially contaminants-free” means significantly less
ambient air present when transferring medical substances with the herein disclosed
vessels and systems, as compared to comparable conditions for transferring medical

substances without the herein disclosed vessels and systems.

[00130] As used herein, the term "ambient air particles" is interchangeable with the

term "environmental air particles" and refers to air particles present in a non-filtered or
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filtered environment. For example, air can be purified by filters, such as a High

Efficiency Particulate Air (HEPA) filter.

[00131] As used herein, the term "connection interface" encompasses any surface,
layer plane or the alike that can be attached to a vessel. The term may encompass a
structure that can be coupled to a vessel and that can engage with a complementary
connection interface. In an embodiment of the invention, the connection interface may
seal or cover an aperture of a vessel. In an embodiment of the invention, the connection
interface may seal or cover an opening for fluid passageway of a vessel. In an
embodiment of the invention, the connection interface may be a surface of a container.
In an embodiment of the invention, the connection interface may be a surface of a device.
In an embodiment of the invention, the connection interface may be a surface of a vessel.
In an embodiment of the invention, the connection interface abuts a container. In an
embodiment of the invention, the connection interface is surface mounted to a container.
In an embodiment of the invention, the connection interface is surface mounted to a wall
of the container. In an embodiment of the invention the connection interface is flush

mounted to a container.

[00132] In an embodiment of the invention, the connection interface abuts a
device. In an embodiment of the invention, the connection interface is surface mounted
to a device. In an embodiment of the invention, the connection interface is surface
mounted to a wall of a device. In an embodiment of the invention the connection

interface is flush mounted to a device.

[00133]In an embodiment of the invention, the connection interface abuts a vessel.
In an embodiment of the invention, the connection interface is surface mounted to a
vessel. In an embodiment of the invention, the connection interface is surface mounted to
a wall of a vessel. In an embodiment of the invention the connection interface is flush
mounted to a vessel. In an embodiment of the invention, the connection interface is flush
mounted to a wall of a vessel. In one or more embodiments, a plurality of connection
interfaces abuts a vessel and/or device. In an embodiment of the invention, a plurality of
connection interfaces is surface mounted to a vessel. In an embodiment of the invention,

a plurality of connection interfaces is surface mounted to a at least one wall of a vessel.
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In an embodiment of the invention, a plurality of connection interfaces is surface
mounted to a vessel. In an embodiment of the invention, a plurality of connection
interfaces is flush mounted to a vessel. In an embodiment of the invention, a plurality of
connection interface is flush mounted to at least one wall of a vessel. In one or more
embodiments, a plurality of connection interfaces is attached to a vessel, a container,

and/or a device.

[00134] In an embodiment of the invention, the present invention discloses a first
connection interface and a second connection interface. The first connection interface and
the second connection interface may be similar or may be different in size and/or shape.
In one or more embodiments, the exterior surface area facing ambient air, of the
connection interfaces may be equal. In one or more embodiments, the exterior surface
area facing ambient air, of the connection interfaces may be non-equal. In one or more
embodiments, the difference in surface area between the exterior surface area of a
plurality of connection interfaces is less than 0.3 inches squared. For example, less than

0.2 inches squared, or less than 0.1 inches squared.

[00135] In an embodiment of the invention, the first connection interface and the
second connection interface when engaged with each other entrap ambient air particles
therebetween. In an embodiment of the invention, the first connection interface and the
second connection interface when engaged with each other externally displace from a

vessel(s), and/or from the connection interface(s).

[00136] In one or more embodiments, the connection interface has a thin film
layer. In an exemplary embodiment, the connection interface may present a thickness of
about 1 mm or below. Alternatively, the connection interface may present a thickness of
above 1 mm. The connection interface may be manufactured from various materials,
including, an elastic polymer. The connection interface may be made from a plastic
material. The connection interface may be a rubber or a polymer. The connection
interface may be formed of a metal material (e.g., a metal alloy). In yet a further
exemplary embodiment, the connection interface may preset the form of a thin film made
of an aluminum foil, cling wrap, or the alike. The metal alloy may include, for example,

aluminum. In yet a further exemplary embodiment, the connection interface may preset
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the form of a thin film made of an aluminum foil, or the alike. In one or more
embodiments, the connection interface is attached to, or is integrally formed with a
vessel, or port thereof. In one or more embodiments, the connection interface is peelable
from the vessels. In one or more embodiments, the peelable connection interface is
attached to a vessel via an adhesive. In one or more embodiments, the peelable
connection interface may be detached from a vessel surface by the force of a user’s hand.
In one or more embodiments, the connection interface is movable or slidable along a rail
located along a length of the aperture of a vessel. In one or more embodiments, the first
and second connection interfaces may be attached to or engage each other via various
mechanisms. For example, the connection interfaces may be engaged via an engagement
mechanism, such as a thread, a luer, an adhesive, a mechanical object, a dent and a
ratchet teeth mechanism. In one or more embodiments, the connection interface may be
covered by a cover (not shown). In one or more embodiments, the cover may be a
peelable cover. In one or more embodiments, a sterilizing or disinfecting substance may
be located between the connection interface and the cover. In one or more embodiments,
the sterilizing or disinfecting substance may be an alcohol. In one or more embodiments,

the alcohol may be 70% isopropyl alcohol.

[00137] The connection interfaces may be coupled within any portion of the
vessel. For example, the connection interfaces may be connected onto the vessels' body

or aperture, the vessels” wall or port thereof.

[00138] In one or more embodiments, the first connection interface and the second
connection interface are configured to prevent contaminants from entering the fluid
passageway between a first vessel and a second vessel. In one or more embodiments, the
first connection interface and the second connection interface are configured to prevent
contaminants from entering the interior of the vessel’s body. In one or more
embodiments, the first connection interface and the second connection interface are

configured to prevent contaminants from entering a fluid housed inside the vessel’s body.

[00139] In one or more embodiments, a first connection interface and a second
connection interface are configured to prevent contaminants from contacting an internal

compartment of the first vessel and/or the second vessel.
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[00140] As used herein the term "external displacement" refers to a displacement
(i.e., dislocation) of the herein disclosed first and/or second, and/or any additional
connection interfaces. In an embodiment of the invention, the displacement is external,
namely, outside the vessels being connected by the herein disclosed system. In an
embodiment of the invention, the displacement is external to the fluid communication
established following engagement of the vessels being connected by the herein disclosed
system, methods and devices. In an embodiment of the invention, the displacement
maintains a hermetic seal of the connection interfaces and/or the vessels. The
displacement may occur via a sliding motion, or by a pulling out motion, or by peeling
the connection interfaces. In an embodiment of the invention, the displacement occurs
for both the first connection interface and the second connection interface. The external
displacement may optionally occur simultaneously for both connection interfaces or may
occur consecutively. In an embodiment of the invention, the external displacement
established a fluid passageway between two or more vessels. In one or more
embodiments, the connection interface is configured to hermetically seal an aperture
present in a vessel. In one or more embodiments, at about the time of external
displacement of the connection interfaces, the aperture through which the connection
interfaces pass through reseals, allowing a hermetic airtight connection between two or
more vessels. In one or more embodiments, after external displacment of the connection
interfaces, the aperture through which the connection interfaces pass through reseals,
allowing a hermetic airtight connection between two or more vessels. In one or more
embodiments, the aperture through which the connection interfaces pass through reseals

prior to detachment of the connection interfaces from the vessels.

[00141] As used herein the term "vessel" refers to any device utilized for
containing, housing or transferring substances as herein disclosed. In one or more
embodiments, the vessel may be used for containing medical substances. In an
embodiment of the invention, the vessel is a medical vessel. In an embodiment of the
invention, the vessel is a medical device. In an embodiment of the invention, the vessels
are used for, and adapted to allow connection to another vessel(s). In an embodiment of
the invention, the vessel may be a medical container utilized for accommodating medical

substances. Various types of medical containers are contemplated. The medical container

28



WO 2019/055194 PCT/US2018/048040

may be selected, without limitation, from a vial, a bag, a chamber, a housing, a bottle,
and the alike. In an embodiment of the invention, the term vessel further encompasses
elements that can be used to connect between vessels. In accordance with this
embodiment, the vessel may be selected, without limitation, from a connector, a port, a
syringe, an infusion line, a tubing, a syringe, a filter, a spike, a port and a manifold. In an
embodiment of the invention, one or more connection interfaces (for example, two or
more, three or more, etc.) may be coupled to a first vessel and each of those connection
interfaces may be coupled and engage with a one or more connection interfaces present
on a one or more vessels. In one or more embodiments, the vessel may be a container, a
bag, a bottle, a connector, an infusion line or a syringe having a plurality of externally
displaceable connection interfaces. In one or more embodiments, the vessels to be
engaged may have similar surface area or similar contact surface area (i.e., surface onto
which the connection interface is coupled to). For example, a first vessel and a second
vessel may have similar surface area or similar contact surface area. In one or more
embodiments, the vessels to be engaged may have different surface area or different
contact surface area. For example, a first connection interface may have a greater surface
area or contact surface area than a second vessel. As used herein the term "fluid
communication" refers to two vessels in which substances may pass therethrough either
directly or indirectly. The fluid communication may occur via a fluid passageway that

allows for the flow/transfer of a medical substance.

[00142] The herein systems and connectors may include one or more valves that
restrict fluid flow or passageway. For example, one or more valves may be located at the
opening of one or more vessels. In a further exemplary embodiment one or more valves
may be disposed at the aperture(s) of the vessels or at a location within a port or vessel
body of the vessels. The valves are generally provided to seal and prevent fluid flow prior
to any engagement of vessels and/or external displacement of connection interfaces. In an
exemplary embodiment, when valves are provided to seal an aperture that provides for
the external displacement of connection interfaces , the valves may establish resealing of
the apertures at about the time or following the external displacement of the connection
interfaces, preventing any leakage of fluids from the engagement between the vessels. In

certain embodiments, the resealing occurs at about the time or prior to the external
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displacement. In certain embodiments, the valves that provide for the passage and
external displacement of the connection interfaces may be made of a rubber material, an
elastomeric material, a plastic material, and combinations thereof. In an embodiment of
the invention, the valve or aperture providing for the passage and external displacement
of at least one or two connection interfaces maintains a hermetic seal between at least two
vessels or at least two devices by a force of the engagement between at least two vessels
or devices. In some embodiments the force of engagement that maintains the hermetic
seal between two vessels or devices during the external displacement of the connection
interfaces is provided by an engagement mechanism selected from a thread, a luer, a
ratchet teeth mechanism, a snap-on mechanism, and combinations thereof. In certain
embodiments, the aperture, sealed aperture, or valve providing for the passage and
external displacement of at least one or at least two connection interfaces reseals prior to
the connection interfaces fully displacing from the first and/or second vessel or device.
In some embodiments, the displacement of the connection interfaces occurs in the space
between two ratchet teeth. In certain embodiments, the displacement of the connection
interfaces occurs between threads of a thread/luer engagement mechanism. In certain
embodiments, the valves may prevent backflow of fluids. In some embodiments, the

valves may be one-way valves.

[00143] In an embodiment of the invention, the herein disclosed devices, systems
and methods allow fluid communication in contaminant- free, or substantially
contaminant-free manner. For example, between three or more, four or more, five or
more or six or more vessels. In an embodiment of the invention, the herein disclosed
devices, systems and methods allow fluid communication between three, four, five, six,
or seven vessels. For example, the devices, systems, and methods of the invention allow
fluid communication between two containers, between two bags, between a syringe and a
bag, between a connector and a bag, between a vial and a bag, between a vial and a

bottle, between a syringe and a vial or between a syringe and a connector.

[00144] A further purpose of this invention is to provide a connection interface that

reduces the presence of non-purified air and/or air particles. This invention focuses on
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connection interfaces that are substantially reduced of contaminants and ambient air

particles and/or entirely contaminant free and entirely free of ambient air particles.

[00145] Referring now to the drawings, FIGs. 1A — 1D illustrate an exemplary
decontamination system 1 for the engagement of one or more vessels. Decontamination
system 1 includes a first connection interface 2 attached to a first vessel 4.
Decontamination system 1 further includes a second connection interface 6 attached to a
second vessel 8. First connection interface 2 may be provided when coupled to first
vessel 4, and second connection interface 6 may be provided when coupled to second
vessel 8. Optionally, the connection interface 2 may be integrally manufactured with
vessel 4 and/or connection interface 6 may be integrally manufactured with vessel 8.
Further optionally, the connection interfaces may be manufactured or assembled
separately from the vessels and coupled thereto at a later stage in a sterile manner. First
connection interface 2 and second connection interface 6 may be similar or may be
different in size and/or shape. First connection interface 2 and/or second connection
interface 6 may be in the form of a film. The film may be manufactured from, for
example, an elastic polymer (e.g., a rubber) or from a metal film (e.g., a metal alloy) or
polymer and may be of a thickness of less than about 5 millimeters. As presented in FIGs.
1A — 1D, first vessel 4 is a bag, such as, an infusion bag, and second vessel 8 is a bottle.
It is to be noted that other forms of vessels or containers are herein contemplated. For
example, the vessel may be a medical container chosen from a vial, a bag, a bottle, and
the alike. The vessel may also be chosen from a syringe, an infusion line, a connector, a
filter, a manifold, a bag port, a bottle port, a vial port, or any of the alike. First vessel 4
includes port 10 which is attached to first connection interface 2. Vessel 8 also includes
port 11 which is attached to second connection interface 6. In accordance with this
embodiment, first connection interface 2 can be used to seal and/or cover port 10 of first
vessel 4. Second connection interface 6 can be used to seal and/or cover port 11 of
second vessel 8. Optionally, first connection interface 2 may be directly attached to first
vessel 4 without a port (not shown) and/or second connection interface 6 may be directly
attached to second vessel 8 without a port (not shown). In accordance with this

embodiment, first connection interface 2 may abut, may be flush mounted or may be
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surface mounted to first vessel 4 and/or second connection interface 6 may abut, may be

flush mounted or surface mounted to second vessel 8.

[00146] First connection interface 2 and second connection interface 6 are

configured to allow for an engagement between first vessel 4 and second vessel 8.

[00147]FIG. 1A shows decontamination system 1 of the invention prior to
engagement of the connection interfaces 2 and 6, wherein ambient air AA particles
surround the connection interfaces 2 and 6. FIG. 1B shows decontamination system 1 of
the invention following an engagement between first and second connection interfaces 2
and 6, respectively. An engagement between first connection interface 2 and second
connection interface 6 involves an entrapment of ambient air AA particles present
therebetween the connection interfaces 2 and 6. FIG. 1C shows decontamination system 1
during external displacement of first and second connection interfaces 2 and 6,

respectively.

[00148] Decontamination system 1 may further comprise a tab 3 positioned on a
longitudinal end of first connection interface 2, and a tab 13 positioned on a longitudinal
end of second connection interface 6. Tabs 3 and 13 are configured to allow for an
external displacement of first connection interface 2 and second connection interface 6
with respect to first vessel 4 and second vessel 8, respectively. The tabs 3 and 13 are
configured to be pulled out axially by a user, the axial pulling of the tabs 3 and 13 is
configured to allow for a displacement of first connection interface 2 and second
connection interface 6 from the first vessel 4 and second vessel 8, respectively. FIG. 1D
shows decontamination system 1 following external displacement of first and second
connection interfaces 2 and 6, respectively. The herein disclosed decontamination system
1 establishes a hermetically sealed connection of the two vessels which is maintained
during the external displacement of the connection interfaces and as long as the vessels
remain in contact. In an embodiment of the invention, the engagement between the first
and second vessel 4, and 8, respectively, results in an ambient air AA particles-free
engagement between the vessels. Ambient air AA interfacing the first and second
interfaces is entrapped by the engaged first connection interface 2 and the second

connection interface 6. In an embodiment of the invention, the first and second vessels 4
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and 8, respectively are in fluid communication with one another at about the time or after
the external displacement of the first and second connection interfaces 2 and 6,

respectively.

[00149] FIG. 2 is a magnified side cut view of the connection interfaces 2 and 6,
and of ports 10 and 11 of vessels 4 and 8, respectively. The one or both connection
interfaces 2 and 6 may include an engagement mechanism in the form of adhesive tapes
15 and 16, respectively. The adhesive tapes 15 and 16 may be a thin layer of an adhesive
film/tape which may be covered, prior to use thereof, by a cover tape (not shown). The
herein disclosed system may include, in an alternative embodiment, an adhesive tape, 16
or 15 which may be present merely on one of the interfaces 2 or 6, respectively. The
adhesive film/tape, 15 or 16, and/or cover tape (not shown) may have a sterilizing or

disinfecting substance on the film/tape or on the cover tape.

[00150] Reference is now made to FIGs. 3A- 3C which show back cut views of the
connection interfaces 2 and 6 attached to ports 10 and 11, respectively. Connection
interfaces 2 and 6 are configured such that, while present, they seal openings 18 and 17 of
vessels 4 and 8, respectively. Openings 18 and 17 may be covered by valve 5 and valve 7,
respectively. Valves 5 and 7 are closed while the interfaces seal the openings 18 and 17
and are opened upon external displacement of the interfaces 2 and 6, respectively. FIG.

3 A presents ports 10 and 11, wherein openings 18 and 17 are sealed by the connection
interfaces 2 and 6, respectively. Following engagement of the interfaces (shown in FIG.
3B), the interfaces may be externally displaced. FIG. 3C shows the ports 10 and 11
following the external displacement. The ports 10 and 11 are securely engaged with each
other and the openings 17 and 18 being uncovered by valves 5 and 7, respectively and
remained as such, allowing fluid passageway and communication between the vessels 4

and 8.

[00151] FIGs. 4A — 4D show top views of connection interface 6 of system 1. The
connection interface 6 presents a rectangular-like shape. FIG. 4A illustrates the
connection interface 6 when positioned along a diameter of port 11 and sealing opening
17 and/or aperture 9. Aperture 9 is configured to allow the accommodation of connection

interface 6 prior to the external displacement. When present, the connection interface 6
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seals aperture 9. FIGs. 4B -4C depict the connection interface 6 during the external
displacement. Fig. 4C depicts aperture 9 resealing at about the time of external
displacement of connection interface 6. FIG. 4D depicts the connection interface
following the external displacement, aperture 9 reseals and opening 17 is exposed
enabling fluid flow between vessels 4 and 8. It is to be noted that aperture 9 may be
made of a elastomeric, rubber or plastic material which may facilitate the resealing of
aperture 9 at about the time of external displacement of connection interface 6. It is also
to be noted that aperture 9 reseals at about the time of external displacement of
connection interface 6 due to the force of engagement between vessels 4 and 8 or due to

the force of engagement between ports 10 and 11.

[00152] FIGs. SA — SE present connection interfaces 2 and 6 of decontamination
system 1 which further includes a first rail mechanism 12 configured to provide external
displacement of first connection interface 2 and a second rail mechanism 14 configured
to provide external displacement of second connection interface 6 (shown in FIGs. 5C —
SE). FIG. 5A presents ports 10 and 11 of vessels 4 and 8, sealed by the connection
interfaces 2 and 6, respectively. A seal (not shown) or cover (not shown) may be
disposed between port 10 and first connection interface 2 which keeps the fluid
passageway 18 of vessel 4 sealed during and/or after external displacement of connection
interface 2. A seal (not shown) or cover (not shown) may be disposed between port 11
and second connection interface 6 which keeps the fluid passageway 17 of vessel 8 sealed
during and/or after external displacement of connection interface 6. The seal (not shown)
or cover (not shown) may be frangible and/or pierceable. FIG. 5B presents an
engagement between the interfaces 2 and 6 and ports 10 and 11. FIGs. 5C and 5D show
the ports 10 and 11 during the external displacement of connection interfaces 2 and 6.
Following engagement of the interfaces, the interfaces 2 and 6 are externally displaced,
optionally by sliding axially the interfaces along rails 12 and 14. Aperture 9 is resealed at
about the time, prior to or thereafter the external displacement, optionally by a valve (not
shown). FIG. SE shows the ports 10 and 11 after the external displacement. Aperture 19
is resealed at about the time, prior to or thereafter the external displacement, optionally
by a valve (not shown). Apertures 9 and 19 are configured to displace connection

interfaces 2 and 6 therethrough while maintaining the hermetic seal between the first
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vessel 4 and the second vessel 8. The ports are securely engaged, and the openings 18 and
17 maintain fluid communication between the vessels 4 and 8. The interfaces may be
displaced externally by pulling out tabs 3 and 13. Accordingly, first connection interface
2 and second connection interface 6 are configured to slide with respect to first vessel 4

and second vessel 8.

[00153] Reference is now made to FIGs. 6A- 6E which illustrate a further
exemplary decontamination system 20 of the invention. Decontamination system 20
includes a first connection interface 22 attached to a first vessel 34, optionally, via a port
30. Decontamination system 20 further includes a second connection interface 26
attached to a second vessel 24, optionally, via a port 31. Decontamination system 20
further comprises an engagement mechanism 23 configured to provide a secure
engagement between first vessel 34 and second vessel 24. Engagement mechanism 23 is
shown when located on port 30 of the first vessel 34. Nevertheless, engagement
mechanism 23 may be positioned also on the second vessel 24, or on both vessels 24 and
34. Optionally, engagement mechanism 23 may abut a wall of the first vessel 34 and/or
of the second vessel 24. Engagement mechanism 23 includes ratchet teeth mechanism,
but other forms of an engagement mechanism are contemplated, such as a thread, a luer,
and an adhesive tape. System 20 further includes lock-unlock mechanism 32 and 35
located on first connection interface 22 and second connection interface 26, respectively.
Lock-unlock mechanism 32 and 35 are configured to allow locking and/or engagement of
the connection interfaces, such that first connection interface 22 and second connection
interface 26 are locked to each other at about the time of engagement thereof or after

vessel engagement and are unlocked from any previous connection to ports 30 and 31.

[00154] It is to be noted that lock-unlock mechanism 32 and 35 may be disposed
onto one or both vessels, vessel's ports, or connection interfaces. Lock-unlock mechanism
32 and 35 may additionally, allow locking the connection interfaces 22 and 26 to their
respective vessel and unlock thereof at about the time or following engagement of the
vessels 34 and 24 and/or connection interfaces 22 and 26 to allow the external

displacement.
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[00155] FIG. 6A shows the first and second connection interfaces 22 and 26, when
spaced apart and when ambient air AA particles interfacing therebetween. FIG. 6B shows
the interfaces when attached to each other and wherein AA particles entrapped between
the interfaces. FIG. 6C shows the engagement mechanism 23 which allows a secure
engagement between first vessel 34 and second vessel 24. The engagement mechanism
23 may be twisted and/or pushed downwardly and engage with a complementary thread

or teeth or any other mechanism located on second vessel 24.

[00156] FIG. 6D shows the connection interfaces 22 and 26 when externally
displaced from the vessels 34 and 24, respectively. Tab 33 allows for an external
displacement of first connection interface 22 and optionally also of second connection
interface 26. Tab 33 can be pulled out axially by a user, allowing for a displacement of
the connection interface 22 and 26 from the first and second vessels 34 and 24,
respectively. FIG. 6E shows decontamination system 20 after external displacement of
the connection interfaces. The decontamination system 20 establishes a hermetically
sealed connection of the two vessels which is maintained during external displacement of
the connection interfaces and while the vessels remain in contact. The engagement
between the first and second vessels 34, and 24, respectively, results in an ambient air
AA particle-free engagement, wherein air particles interfacing the first and second
interfaces are entrapped by the interfaces. In an embodiment of the invention, the first
and second vessels 34 and 24, respectively, are in fluid communication with one another
after external displacement of the connection interfaces 22 and 26 from first and second

vessels 34 and 24, receptively.

[00157] Reference is now made to FIGs. 7A — 7D which show a further exemplary
decontamination system 40 of the invention. The system 40 includes a first connection
interface 42 attached to first vessel 44 and a second connection interface 46 attached to
second vessel 54. The first connection interface 42 may be coupled to, optionally,
integrally manufactured with, first vessel 44. The second connection interface 46 may be

coupled to, optionally, integrally manufactured with, second vessel 54.

[00158] The connection interfaces 42 and 46 further comprise an engagement

mechanism in the form of ratchet teeth 43 and 45 positioned on interfaces 42 and 46,
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respectively. Engagement mechanism 43/45 is configured to provide a secure
engagement between the interfaces and to form an airtight seal between the first
connection interface and the second connection interface. Other engagement mechanisms
that may secure the first connection interface 42 to a second connection interface 46 are
contemplated and may include an adhesive that secures the first connection interface 42
to the second connection interface 46 or an indentation that may secure the connection
interfaces. The engagement mechanism 43/45 includes a mechanical object in the form
of a hook 53. Hook 53 allows for a simultaneous external displacement of first and
second connection interfaces 42 and 45. Optionally, the hook 53 may be a handle or a

tab.

[00159] FIG. 7A shows the first and second connection interfaces 42 and 46, when
spaced apart and when ambient air AA particles interfacing therebetween the interfaces.
FIG. 7B shows the interfaces when attached to each other via the engagement mechanism
43 and 45 which interlocks the interfaces and allows to entrap the AA between the

interfaces 42 and 46.

[00160] FIG. 7C shows the connection interfaces 42 and 46 while externally
displacing from the vessels 44 and 54, respectively. Hook 53 allows the user to externally
displace first connection interface 42 and second connection interface 46. Hook 53 can be
pulled axially by a user, allowing for a displacement of the connection interfaces 42 and
46. Decontamination system 40 may further comprise a first rail mechanism 55 on first
vessel 44 that is configured to provide external displacement of the first connection
interface 42 via a sliding motion. A second rail mechanism 56 configured to provide
external displacement of second connection interface 46 via a sliding motion, may be
positioned on second vessel 54. The rail mechanism 55 may be positioned on a port 50 of
vessel 44. Optionally, rail mechanism 55 may abut a wall, may be flush mounted or may
be surface mounted to a wall of vessel 44. FIG. 7D shows decontamination system 40
after external displacement of the connection interfaces. The decontamination system 40
establishes a hermetically sealed and decontaminated connection of the two vessels
which is maintained as long as the connection interfaces are pulled out and while the

vessels remain in contact. The engagement between the vessels 44 and 54 results in an
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ambient air AA particle-free engagement and allows fluid communication therebetween
the vessels. In an embodiment of the invention, when first connection interface 42 or
second connection interface 46 slides off the first 55 and/or second rail 56 mechanisms,
the hermetic connection between the first 44 and second vessels 54 is maintained. In an
embodiment of the invention, the first connection interface 42 and the second connection
interface 46 externally displace from the engagement between the first 44 and second 54

vessels at or about the same time.

[00161] Reference is now made to FIGs. 8A — 8B demonstrating decontamination
system 60 comprising a first connection interface 62 attached to port 70 of a first vessel
(not shown) and a second connection interface 66 attached to port 71 of a second vessel
(not shown). First connection interface 62 may include opposing longitudinal ends 65.
Second connection interface 66 may include opposing longitudinal ends 64. Ends 65 are
entirely concealed within the hermetically sealed connection between the first vessel and
the second vessel (shown in FIG. 8B). Ends 64 are an exterior portion of the connection
interface 66 and protrude from upper wall 61 of port 71. Accordingly, ends 64 are
exposed to contaminants. Ends 65 do not protrude from lower wall 63 of port 70 and their
portions facing wall 63 are not exposed to contaminants. Accordingly, upon engagement
of first connection interface 62 and second connection interface 66 ambient air particles
are entrapped between the first 62 and second 66 connection interfaces (shown in FIG.

38B)

[00162] Reference is now made to FIGs. 9A — 9B that illustrate back cut views of
yet a further exemplary system 80 that includes a first connection interface 82 coupled to
first vessel 81 and second connection interface 86 coupled to second vessel 83. First rail
mechanism 84 is configured to allow the external displacement of first connection
interface 82 and second rail mechanism 85 is configured to provide the external
displacement of second connection interface 86. The exterior surfaces of the first
connection interface 82 and the second connection interface 86 are about equal in surface
area. First connection interface 82 may remain attached to first rail mechanism 84 or to
first vessel 81 by a frangible seal or an adhesive. Upon external displacement of first

connection interface 82 from first rail mechanism 84 or from first vessel 81 the frangible
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seal or the adhesive shall break or release the first connection interface 82 from the sealed
position on the first rail mechanism 84 or from the first vessel 81. Alternately, first and
second connection interfaces 82 and 86 may remain attached to first and second rail
mechanisms 84 and 85 or to first and second vessels 81 and 83 respectively by a
frangible seal or an adhesive. Upon external displacement of first and second connection
interfaces 82 and 86 from first and second rail mechanisms 84 and 85 or from first and
second vessels 81 and 83 the frangible seal or the adhesive shall break or release the first
and second connection interfaces 82 and 86 from the sealed position on the first and

second rail mechanisms 84 and 85 or from the first and second vessels 81 and 83.

[00163] Reference is now made to FIGs. 10A — 10B that illustrate back cut views
of yet a further exemplary system 90 that includes a first connection interface 92 coupled
to first vessel 91 and second connection interface 96 coupled to second vessel 93. First
rail mechanism 94 is configured to allow the external displacement of first connection
interface 92 and a second rail mechanism 95 is configured to allow the external
displacement of second connection interface 96. The exterior surfaces of the first
connection interface 92 and the second connection interface 96 are not equal. In one or
more embodiments, the difference in surface area between the exterior surface area of the
first connection interface 92 and the exterior surface area of the second connection
interface 96 is less than 0.3 inches squared. In one or more embodiments, a portion (not
shown) of first rail mechanism 94 may extend over an external portion (facing ambient
air particles/contaminants AA) of first connection interface 92 thus preventing first
connection interface 92 from falling off of first rail mechanism 94. In one or more
embodiments, a portion (not shown) of second rail mechanism 95 may extend over an
external portion (facing ambient air particles/contaminants AA) of second connection
interface 96 thus preventing second connection interface 96 from falling off of second

rail mechanism 95.

[00164] Reference is now made to FIGs. 11A — 11E that illustrate connection
interface 100 that may be attached to, optionally integrally manufactured with, a vessel,
which may be a bag 103 (shown in FIG. 11A), a vial 102 (shown in FIG. 11B), an
infusion line 104 (shown in FIG. 11C), a syringe 108 (shown in FIG. 11D), or a filter 110
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(shown in FIG. 11E). A second vessel, such as vial 102, bag 103, infusion line 104,
connector 106, syringe 108, or filter 110 can attach to connection interface 100 via

connection interface 101.

[00165] FIG. 12 schematically illustrates a vessel which is vial 102 coupled to a
plurality of connection interfaces 100 which can be coupled to connection interface 101
which is attached to infusion line 104, syringe 108, bag 103, connector 106, and/or filter
110. The vessel 102 may also be a bag, a bottle or a syringe having a plurality of
connection interfaces 100. The plurality of connection interfaces 100 may be externally
displaceable connection interfaces. The vessel 102 may also have a plurality of rail
mechanisms (not shown) configured to provide for the external displacement of the
plurality of connection interfaces 100. The plurality of connection interfaces 100 of
vessel 102 may abut a wall of vessel 102, may be surface mounted to vessel 102 or may
be flush mounted to vessel 102. Optionally, vessel 102 may have a plurality of hinge
mechanisms (not shown) configured to provide for the external displacement of the
plurality of connection interfaces 100 of vessel 102. Optionally vessels/devices 103, 104,
106, 108 and 110 may have hinge mechanisms (not shown) configured to provide for the
external displacement of connection interfaces 101 from their respective vessels/device.
Optionally, vessel 102 may have a plurality of connection interfaces 100 that are peelable
from vessel 102 and that are configured to engage with a plurality of peelable connection

interfaces 101 of vessels/devices 103, 104, 106, 108 and 110.

[00166] FIGs. 13A — 13C shows an exemplary decontamination connector 200
configured for decontaminating a connection between vessels 202 and 204. The
decontamination connector 200 includes a port 206 that can be attached to first vessel
202. The decontamination connector 200 further includes a connection interface 208 that
is configured to cover port 206 of the decontamination connector 200. Connection
interface 208 may be coupled to port 206. Connection interface 208 may be integrally
manufactured with port 206 or may be manufactured separately and connected thereto
subsequently in a sterile manner. Connection interface 208 and/or port 206 may be
attached to first vessel 202. First vessel 202 may be a container, device or medical device.

Connection interface 208 is configured to displace externally from port 206 of the
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decontamination connector 200. Decontamination connector 200 further includes an
engagement mechanism 210 in the form of a thread, although alternative forms of
engagement mechanisms are contemplated. The engagement mechanism 210 is
configured to provide coupling between port 206 and second vessel 204. The engagement
mechanism 210 further provides a secure engagement between decontamination
connector 200 and second vessel 204. Valves 207 and 214 may be disposed within port
206, or within port 212 (shown in FIG. 14A) of vessel 204. The valves 207 and 214 are
configured to be closed prior to engagement and external displacement of the connection
interface 208 (shown in FIG.13). The valves 207 and 214 configured to be opened at
about or at the time of engagement and/or external displacement of the connection
interface 208 (shown in FIG. 13C). Opening of valves 207 and 214 may be actuated by a
user pushing down on an actuator 624 (shown in FIGs. 20A-20E), or by a
twisting/turning motion of vessels in relation to each other. Lock-unlocking mechanism
218 may be disposed onto ports 206 and/or 212 (shown in FIG. 14A) such to allow
unlocking of connection interface 208 from port 206 and connection interface 209 from
port 212 (shown in FIG. 14A) at about the time of external displacement. Lock-unlocking
mechanism 218 may additionally or alternatively include a hook 219 which is movable
and may release or allow opening of valves 207 and 214. The hook 219 may actuate the

opening of valves 207 and 214. Valves 207 and 214 may be one-way valves.

[00167] A sealed aperture or valve (not shown) may be disposed between port 206
and connection interface 208 and is configured to allow for the accommodation and
external displacement of interface 208. Optionally, a frangible seal (not shown) may be
disposed between port 206 and connection interface 208. The frangible seal may be
breakable or rupturable by applying a force by hand. Optionally, a pierceable seal (not
shown) may be disposed between port 206 and connection interface 208. The pierceable
seal may be pierced by a piercing member (not shown) of the connector or by a piercing
member (not shown) of vessel 204. The decontamination connector 200 may further
include a rail mechanism 215 positioned between port 206 and interface 208. Optionally,
rail mechanism 215 may be positioned on the decontamination connector 200. The rail
mechanism 215 is configured to provide for the external displacement, optionally via a

sliding motion, of the connection interface 208. Alternatively, interface 208 may be
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peeled off when external displacement occurs. Interface 208 may be externally displaced

via a pulling motion. Optionally, interface 208 may be peeled off via a pulling motion.

[00168] FIG. 13B shows connector 200 when attached or coupled to bag 202. The
connector 200 may be integrally manufactured with bag 202 or may be manufactured
separately from bag 202 and connected thereto subsequently in a sterile manner. The
connector 200 may form a unitary structure with the bag 202. FIG. 13C shows
engagement, via engagement mechanism 210 (shown FIB. 13B), between the connector
200 and second vessel 204. The engagement allows for a hermetically coupled
connection between decontamination connector 200 and vessel 204. The connection
interface 208 (shown FIG. 13A) is externally displaced from port 206 (shown FIG 13A)
while maintaining the hermetically coupled connection between vessel 202 and vessel
204. The decontamination connector 200 further includes a tab 216 configured to allow
for the external displacement of the connection interface 208 with respect to port 206 of
decontamination connector 200. Tab 216 is configured to be pulled axially by a user, the
axial pulling of tab 216 is configured to displace connection interface 208 from port 206
while maintaining a hermetic seal between decontamination connector 200 and vessel
204. Valves 207 and 214 are opened at about the time and/or at the time of external
displacement of connection interface 208 allowing fluid passageway between the vessels.
While connection interface 208 externally displace, the valves 207 and 214 are activated
to be open. Further lock-unlocking mechanism 218 unlocks any connection between
connection interface 208 from port 206 allowing the external displacement of connection
interface 208. Optionally, lock-unlocking mechanism 218 may be located on a wall, may
abut a wall, may be surface mounted to a wall or may be flush mounted to a wall of

vessel 202.

[00169] FIGs. 14A — 14D show steps of connecting first vessel 202 and second
vessel 204 in a decontaminated manner using decontamination connector 200. FIG. 14A
shows decontamination connector 200 when spaced apart from second vessel 204.
Connector 200 may attach to second connection interface 209 which may be coupled to,
optionally integrally manufactured with second vessel 204. Connection interface 209 may

be shorter in length than connection interface 208. Valves 207 and 214 are kept closed
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prior to engagement of vessels 202 and 204. FIG. 14B shows decontamination connector
200 when attached to second vessel 204, via second connection interface 209. Connection
interface 209 may cover the entire top surface of port 212 of vessel 204. Optionally,
connection interface 209 may partially cover the top surface of port 212 of vessel 204.
Optionally, connection interface 209 may cover an aperture of vessel 204. Optionally,
connection interface 209 may cover the entire aperture of vessel 204. Optionally,
connection interface 209 may cover at least a portion of an aperture of vessel 204. The
attachment can be mediated via adhesive tape 217 provided onto connection interface 209
or onto a surface of connection interface 208. The attachment between first connection
interface 208 and second connection interface 209 allows to entrap the ambient air AA
particles interfacing the connector 200 and vessel 204 and to form an airtight connection
between the connector 200 or first vessel 202 and the second vessel 204. FIG. 14C shows
external displacement of connection interfaces 208 and 209. Lock-unlocking mechanism
218 releases any connection between interfaces 208 and/or 209 and/or ports 206 and/or
212, respectively, allowing the external displacement of connection interfaces 208 and
209. Tab 216 allows for an external displacement of connection interfaces 208 and 209.
Tab 216 can be pulled axially by a user, allowing for a displacement of the connection
interfaces 208 and 209. Alternatively, or additionally, connection interface 208 and/or
209 can be externally displaced via a sliding motion. Valves 207 and 214 are open at
about the time of external displacement. FIG. 14D shows decontamination connector 200
after external displacement of the connection interfaces 208 and 209. Connector 200
establishes a hermetically sealed and decontaminated connection of the vessels which is
maintained when the connection interfaces are pulled out and while the vessels remain in
contact. The engagement between the vessel 204 and the connector 200 results in an
ambient air AA particle-free engagement and allows fluid communication therebetween
two vessels. In an embodiment of the invention, when connection interface 208 displaces
externally, the hermetic connection between the connector and/or first vessel and second

vessel is maintained.

[00170] FIGs. 15A -15C are back views of connector 200. FIGs. 15A and 15B
show the connection interface 208 that may be provided when submerged within port

206, optionally within aperture (not shown) disposed within port 206 and the connection

43



WO 2019/055194 PCT/US2018/048040

interface 209 that may be provided when submerged within port 212, optionally within
aperture (not shown) disposed within port 212. When the external displacement occurs,
the apertures (not shown) disposed within ports 206 and 212 respectfully are resealed at
during, about the time or prior to external displacement of connection interfaces 208 and
209, allowing for the hermetically sealed and air tight engagement of the vessels 202 and
204 at about the time or during external displacement of connection interfaces 208 and
209. FIG. 15C shows a resealed aperture after external displacement of connection

interfaces 208 and 209.

[00171] FIGs. 16A — 16C are side cut views showing a system 300 that includes a
first medical vessel 308 attached to a first connection interface 302 and a second medical
vessel 304 attached to a second connection interface 306. A connector 301 which is
coupled at opposition ends thereof to a third connection interface 310 and a fourth
connection interface 312 is configured to allow the engagement of the vessels 308 and
304 and fluid passage way via a conduit 318 therethrough the vessels. System 300 may
further include one or more valves 307 and 320 disposed within conduit 318 of connector
301. The valves are kept closed prior to the engagement between the vessels 304 and 308
and become open at about the time, during or after external displacement of the
connection interfaces. In an embodiment of the invention, the valves 307 and 320 are
opened during the external displacement. It is to be noted that valves 307 and 320 may be
disposed onto alternative locations, for example, within vessels 304 and/or 308, and/or
ports of said vessels. Lock-unlocking mechanism 322, 324, 326 and/or 328 may be
disposed to lock the connection interfaces 302, 310, 312 and 306, respectively, prior to
engagement of connection interfaces and vessels and unlock thereof at about the time of
engagement, allowing the external displacement. The lock-unlock mechanism may allow
one or more of: locking the connection interface to a vessel or a port thereof, locking
connection interfaces to each other, unlocking connection interfaces to a vessel or a port
thereof at the time of or prior to the external displacement, and controlling opening of
valves located at the vessels ports. FIG. 16A depicts system 300 prior to engagement
between the vessels 308 and 304. FIG. 16B depicts the connector 301 attached at
opposing ends thereof to first vessel 308 and second vessel 304. First connection

interface 302 is attached to third connection interface 310 and second connection
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interface 306 is attached to fourth connection interface 312. The connection interfaces
can be externally displaced, for example, via a sliding motion by axially pulling at least
one of tabs 303, and 314 and at least one of tabs 313 and 316. FIG. 16C depicts the
engaged vessels 304 and 308 wherein a fluid passageway is provided following the
external displacement of the connection interfaces via conduit 318. The connector 301 is
maintained as long as the vessels are to be connected and used for the transfer of fluids.
System 300 establishes a hermetically sealed and decontaminated connection between the
two vessels 308 and 304 which is maintained during the external displacement of the
connection interfaces and as long as the vessels remain in contact. The engagement,
results in an AA particles-free engagement between the vessels. Ambient air AA
interfacing the first and third connection interfaces 302 and 310, and the second and forth
connection interfaces, 306 and 312, respectively, is entrapped by the engagement of the
interfaces. Engagement between vessel 304 and connector 301 may occur via an
engagement mechanism (not shown) on or attached to vessel 304 and/or on or attached to
connector 301. The engagement mechanism may be selected from a thread, a luer, a
ratchet teeth mechanism, a snap-on mechanism, a slide-on mechanism, an adhesive
mechanism or combinations thereof. Engagement between vessel 308 and connector 301
may occur via an engagement mechanism (not shown) on or attached to vessel 308 and/or
on or attached to connector 301. The engagement mechanism may be selected from a
thread, a luer, a ratchet teeth mechanism, a snap-on mechanism, a slide-on mechanism, an
adhesive mechanism or combinations thereof. The force of the engagement between
connector 301 and vessel 304 maintains a hermetic connection between connector 301
and vessel 304 throughout or during external displacement of connection interfaces 306
and 312 and reseals the connection between connector 301 and vessel 304 prior to or at
about the time of external displacement of connection interfaces 306 and 312. The force
of engagement between connector 301 and vessel 308 maintains a hermetic connection
between connector 301 and vessel 308 throughout or during external displacment of
connection interfaces 302 and 310 and reseals the connection between connector 301 and
vessel 308 prior to or at about the time of external displacement of connection interfaces

302 and 310.
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[00172] FIG. 17 depicts a system 400 which is similar to system 300 in that it
includes a first connection interface 402 and a second connection interface 406 each of
which may be coupled to a medical vessel of various types such as syringe 408, vial 407,
bag 403, filter 405, or infusion line 404. The system 400 further includes a connector 401
attached at opposing ends thereof to a third connection interface 401 and a forth
connection interface 412. First connection interface 402 may engage with third
connection interface 401 and second connection interface 406 may engage with forth
connection interface 412. The engagement of the interfaces allows to entrap air particles
therebetween the interfaces. The interfaces can externally displace allowing a hermetic
decontaminated engagement with fluid passageway between the engaged vessels. The
connector 401 (positioned in the middle of FIG. 17 between the top and bottom row of
vessels) may have a first rail mechanism (not shown) configured to provide for the
external displacement of the third connection interface 401 and may have a second rail
mechanism (not shown) configured to provide for the external displacement of the fourth
connection interface 412. The first and second rail mechanisms (not shown) of the
connector 401 may be positioned on or around the ends or openings of the conduit which
is disposed within the connector 401. The third connection interface 401 may be
disposed on and/or between the rails of the first rail mechanism located on the connector
401. The fourth connection interface 412 may be disposed on and/or between the rails of
the second rail mechanism located on the connector 401. The connector 401 may further
comprise at least one or a plurality of engagement mechanisms (not shown) or a retention
member (not shown) configured to attach or retain at least one or a plurality of vessels.
The engagement mechanism may be selected from but is not limited to a thread, a ratchet
teeth mechanism, a snap-on mechanism, an adhesive or a slide-on mechanism.
Optionally, the connector 401 may have more than two externally displaceable
connection interfaces (not shown) so as to provide contaminant-free engagement between
at least three vessels. Optionally, the connector 401 may have more than two rail
mechanisms which provide for the external displacement of more than two connection
interfaces. In accordance with this embodiment, the connector 401 may be a manifold.
In one or more embodiments, the connector 401 may have at least two hinge mechanisms

(not shown) that provide for the external displacement of at least two connection
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interfaces. In one or more embodiments, the connector 401 may have at least one, or a

plurality, of peelable connection interfaces.

[00173] FIGs. 18A — 18D denote yet a further exemplary system 500 that includes
a first medical vessel 502 attached to a first connection interface 510 via port 506, and a
second medical vessel 504 attached to a second connection interface 512 via port 508.
Connection interface 510 is coupled to port 506 of first vessel 502 via a hinge mechanism
514. Connection interface 512 is coupled to port 508 of second vessel 504 via a hinge
mechanism 516. FIG. 18A depicts system 500 prior to engagement between the vessels
502 and 504. FIG. 18B depicts system 500 wherein the interfaces 510 and 512 attached to
each other. FIG. 18C shows the connection interfaces 510 and 512 while externally
displacing from the vessels 502 and 504. The external displacement is mediated by an
axial motion via the hinges 514 and 516. The connection interfaces 510 and 512 remain
attached to ports 506 and 508 of vessels 502 and 504, respectively, during the external

displacement.

[00174] The connection interfaces 510 and 512 may remain attached to hinges 514
and 516, respectively. The connection interfaces 510 and 512 remain attached to ports
506 and 508 of vessels 502 and 504, respectively, during the external displacement. The
connection interfaces 510 and 512 may firstly move sideways, optionally via a sliding
motion conducted through a rail mechanism and thereafter rotates upwards (as shown in
FIGs. 18C and 18D) or downwards. FIG. 18D demonstrates the fluid passageway formed
after the external displacement. The decontamination system 500 establishes a
hermetically sealed apertures and decontaminated connection of the two vessels which is
maintained as long as the vessels remain in contact. The engagement between the vessels
502 and 504 results in an ambient air AA particle-free engagement and allows fluid
communication therebetween the vessels. It is to be noted that the hinge mechanism may
be relevant to any of the herein disclosed connectors and/or connection interfaces and/or

decontamination systems.

[00175] Reference is now made to FIGs. 19A — 19C that show top views of
connection interface 510. The connection interface 510 externally displaces from its

initial location shown in FIG. 19A to subsequent positions shown in FIGs. 19B and 19C,
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thereby allowing a fluid passageway between vessels. Connection interface 510 rotates
sideways by a hinge mechanism 514 which also allows attachment to port 506. The
external displacement in this exemplary embodiment is formed solely by the hinge
mechanism. The port 506 may be made of an elastomeric material, a rubber material, a
plastic material, or combinations thereof. The airtight/hermetic connection between ports
506 and 508 remains intact via a pressure/force of engagement provided by the
engagement between vessels 502 and 504 (shown in Fig. 18) by an engagement
mechanism (not shown). The engagement is not limited to but may be selected from a
thread/luer mechanism, ratchet teeth mechanism, an adhesive mechanism, and
combinations thereof. Port 506 is resealed at about the time and/or during the external
displacement of the connection interface 510 via the hinge mechanism 514 due to the

pressure/force of engagement provided by said engagement mechanisms (not shown).

[00176] Reference is now made to FIGs. 20A — 20E which illustrate yet a further
exemplary decontamination system 600. Decontamination system 600 includes a first
connection interface 610 attached to a first vessel 602 and a second connection interface
612 attached to a second vessel 604. Decontamination system 600 further includes a
piercing member 614 configured to allow for the fluid passageway during or following
the external displacement of the interfaces 610 and 612. Piercing member 614 may be
present on first and/or second vessel 602 and 604, respectively. Piercing member 614
may include any suitable element that is capable of piercing a vessel surface seal 616
present to seal an opening of at least one of vessels 602 and 604. In an exemplary
embodiment, piercing member 614 includes one or more sharp edge(s). In one or more
exemplary embodiments, piercing member 614 includes a needle, such as a hollow
needle. The piercing member 614 may lock into a final position once piercing a surface
of at least one vessel 602 and/or 604. Optionally, the piercing member 614 may be
retractable thus returning to an initial position after piercing a surface of at least one
vessel 602 and/or 604. Vessel surface seal 616 may be a layer, a stopper, a rubber bung
or a membrane, or optionally a thin film made of various materials that can be punctured,
such as a plastic or aluminum foil. Optionally, vessel surface seal 616 may be frangible.

In one or more embodiments, vessel 602 may also have a surface seal (not shown that is
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pierceable and/or breakable by the piercing member 614 or by a force applied to vessel

602 and/or 604,

[00177] One or more of valves 607 and 620 may be disposed onto and/or inside
port 606 such that the valves 607 and 620 are closed prior to and/or during the external
displacement of the connection interfaces 610 and 612. It is to be noted that similar or
other valves, such as valves 607 and 620 may be disposed onto vessel 604, or port 608
and restrict fluid passageway to the stage that follows the external displacement. The
valve 607 and or 620 may be a one-way valve. Valves 607 and 620 may be actuated by
valve unlocking mechanism 624 which may be operated externally by a user. Valve
unlocking mechanism 624 may be actuated by any of a twisting, a turning, a pushing
motion and combinations thereof. In one or more embodiments, valve unlocking
mechanism 624 may be also operable to actuate the piercing member 614. In one or
more embodiments, the valve unlocking mechanism 624 may be actuated by the external
displacement of connection interface 610 or by the external displacement of both
connection interfaces 610 and 612. In one or more embodiments, the valve 607 and 620
may prevent backflow of fluid from the first vessel 602 to second vessel 604. It is to be
noted that the piercing member and/or the valve unlocking mechanism 624 may be
relevant to any of the herein disclosed connectors and/or connection interfaces and/or

decontamination systems.

[00178] FIG. 20A shows decontamination system 600 of the invention prior to
engagement, wherein ambient air AA particles surround the connection interfaces 610
and 612. FIG. 20B shows decontamination system 600 following an engagement and an
entrapment of ambient air AA particles between first and second connection interfaces
610 and 612, respectively. FIG. 20C shows decontamination system 600 at about the time
and/or during external displacement of first and second connection interfaces 610 and
612, respectively. FIG. 20D shows decontamination system 600 following the external
displacement. At FIG. 20E, the piercing member 614 is shown when actuated to pierce an
opening sealed by vessel surface seal 616 present on either or both openings of vessels
602 and 604. Piercing member 614 may be actuated via various mechanisms. For

example, piercing member 614 is actuated via a twisting or turning motion, for example,
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twisting of one or both of the vessels towards the other vessel. For example, piercing
member 614 is actuated via a pushing motion of one or both of the vessels towards the
other vessel. For example, piercing member 614 is actuated via a twist and push or push
and twist actions. In yet a further exemplary embodiment, piercing member 614 is
actuated by pressing and/or operating an external button located on one or more of the
vessels, and/or by operating a hinge or a rail mechanism. The external button according
to this embodiment may be attached to piercing member 614 and pressed downwardly to

allow piercing member 614 to puncture vessel surface seal 616.

[00179] Following the external displacement of the connection interfaces 610 and
612, piercing member 614 is actuated to pierce vessel surface seal 616 and thereby
establish a fluid communication between the vessels 602 and 604. Piercing member 614
is thus movable from a first position wherein the piercing member 614 is concealed from
ambient air particles and disposed within one or both vessels 602 and 604, to a second
position wherein the piercing member 614 is actuated to establish the fluid passageway.
Piercing member 614 pierces vessel surface seal 616 at about the time and/or following a
hermetic engagement between vessels 602 and 604 or at about the time and/or following
a hermetic engagement between connection interfaces 610 and 610. In an embodiment of
the invention, the external displacement releases the piercing member 614 and allows it
to move from the first to the second position. . Optionally, piercing member 614 pierces
at least one vessel surface seal 616 of vessel 604 and/or a vessel surface seal (not shown)
of vessel 602 following external displacement of connection interfaces 610 and 612.
Piercing member 614 may be locked into an initial position by a safety mechanism (not
shown) disposed on or within port 606 or on or within vessel 602. The safety mechanism
(not shown) prevents premature movement/activation and/or piercing of the piercing
member prior to a hermetic engagement between vessels 602 and 604. Optionally, the
safety mechanism (not shown) may be released or unlocked at or at about the time of
engagement of vessels 602 and 604, at or at about the time of engagement of connection
interfaces 610 and 612, and/or at or at about the time of external displacement of
connection interfaces 610 and 612. It is to be noted that the herein disclosed piercing
member, mechanism of action of the piercing member and safety mechanism may be

relevant to any of the herein disclosed connectors and/or connection interfaces and/or
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decontamination systems. In one or more embodiments, the vessel surface seal 616 on
vessel 602 and/or vessel 604 may be a frangible seal configured to be ruptured or broken
by applying a force by hand to vessel 602 and/or vessel 604 and/or port 606 thus pushing

fluid from vessel 602 or vessel 604 through the vessel surface seal 616.

[00180] Reference is now made to FIG. 21 which is a schematic illustration
presenting decontamination system 600 which includes a piercing member 614 that can
be actuated by a twist motion. The twist motion may be clockwise or counterclockwise.
In an alternative embodiment shown in FIG 22, piercing member 614 can be actuated by
a downward push motion of an actuator 622. Following an external displacement, a user
pushes downwardly actuator 622 to allow piercing member 614 to puncture vessel
surface seal 616 (FIG. 22). In one or more embodiments, when a piercing member is
provided within the system or connector, the click sound, or another sound may alert the

user that at least one interface has been pierced and fluid communication established.

[00181] Reference is now made to FIGs. 23A — 23D which demonstrate yet a
further exemplary decontamination system 700 which includes a first connection
interface 710 attached to a first vessel 702 and a second connection interface 712 attached
to a second vessel 704. The connection interfaces 710 and 712 are shown when in a
folded position. It is to be noted that either or both connection interfaces 710 and 712 can
be in a folded or unfolded position(not shown). FIG. 23 A shows system 700 prior to
engagement between the vessels 702 and 704. FIG. 23B depicts system 700 wherein the
interfaces 710 and 712 when in a folded position attached to each other and a hermetic
connection formed between vessels 702 and 704. FIG. 23C shows the connection
interfaces 710 and 712 while externally displacing, by peeling off motion, from the
vessels 702 and 704. The vessels 702 and 704 are resealed at about the time or prior to
the external displacement. The vessels are hermetically engaged during peeling of the
interfaces 710 and 712. FIG. 23D shows the connection interfaces 710 and 712 following
the external displacement. A hermetic seal between vessels 702 and 704 is maintained by
pressure of engagement between both vessels 702 and 704 provided by the engagement
mechanism (not shown) on vessel 702 and/or on vessel 704. Resealing of the aperture or

valve (not shown) through which connection interfaces 710 and 712 pass through occurs
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at about the time or prior to external displacement of connection interfaces 710 and 712
via the peeling motion. Resealing of the aperture or valve is provided by the force of
engagement between first vessel 702 and second vessel 704 provided by an engagement
mechanism that connects vessel 702 to vessel 704. The engagement mechanism (not
shown) may be a thread, a luer, a ratchet teeth mechanism, a slide-on mechanism, a snap-
on mechanism, a clamp rail mechanism, an adhesive mechanism or combinations thereof.
In one or more embodiments, the folded position of connection interfaces 710 and/or 712
provides two film layers for each connection interface. In an embodiment of the
invention, the folded position may include protrusions 703 and 713 of one of the layers,
allowing usage thereof as a tab that can be peeled out to allow the external displacement.
It is to be noted that the peeling mechanism may be relevant to any of the herein
disclosed connectors and/or connection interfaces. External displacement of the
connection interfaces 710 and/or 712 via a peeling off motion may occur between teeth of
a ratchet teeth engagement mechanism or between threads of a thread/luer engagement
mechanism. The peeling off motion of the connection interfaces 710 and 712 may occur

via a pulling motion.

[00182] Reference is now made to FIGs. 24A — 24B which schematic illustration
of yet a further exemplary decontamination system, wherein a click sound is heard at
about the time of engagement of the vessels. In an alternative embodiment, a click sound
is heard at about the time of external displacement of the vessels (FIGs. 25A —25B). It is
to be noted that the click sound may be relevant to any of the herein disclosed systems
and connectors. In an embodiment of the invention, the click sound alerts the user that
both vessels have established a hermetic engagement. In an embodiment of the invention,
the click sound alerts that one or more valves have been opened. In embodiment of the
invention, the click sound alerts that one or more connection interfaces has been
externally displaced. In one or more embodiments, the click sound may be another

sound. In one or more embodiments, the sound is audible to a user of the system.

[00183] In an aspect of the invention, the present invention provides a method of
decontaminating a connection between two vessels, the method comprising the steps of:

providing a first connection interface attached to a first vessel; providing a second
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connection interface attached to a second vessel, engaging the first vessel to the second
vessel; and externally displacing the first and second connection interfaces from the
engagement between the first vessel and the second vessel, while a hermetically sealed

connection between the first and second vessels is maintained.

[00184] In yet a further aspect, the present invention provides a method of
decontaminating a connection between two vessels, the method comprising the steps of:
providing a first connection interface attached to a first vessel; providing a second vessel,
engaging the first vessel to the second vessel; and externally displacing the first
connection interface from the engagement between the first vessel and the second vessel,

while a hermetically sealed connection between the first and second vessel is maintained.

[00185] In one or more embodiments, the step of externally displacing the first

connection interface and the second connection interface occurs via a sliding motion.

[00186] In one or more embodiments, the step of externally displacing the first
connection interface and the second connection interface occurs via sliding axially with
respect to the first vessel and the second vessel, thereby removing contaminants located

between the first and second interfaces.

[00187] In one or more embodiments, an airtight seal is formed between the first
connection interface and the second connection interface prior to the external

displacement of the first and second connection interfaces.

[00188] In one or more embodiments, the displacement of the first connection
interface and the second connection interface is via a rail mechanism, such that the
airtight sealed compartment between the first connection interface and the second

connection interface slides off the rail.

[00189] In one or more embodiments, when the airtight seal between the first
connection interface and the second connection interface is displaced, the connection

between the first vessel and the second vessel is decontaminated.
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[00190] In one or more embodiments, the airtight seal between the first connection
interface and the second connection interfaces slides off the rail while maintaining the

hermetically sealed connection between the first and second vessels.

[00191] In one or more embodiments, the step of externally displacing the first

connection interface and the second connection interface occurs via peeling.

[00192] In one or more embodiments, the step of externally displacing the first

connection interface and the second connection interface occurs via a hinge mechanism.

[00193] In one or more embodiments, the step of externally displacing the first
connection interface and the second connection interface occurs at about the same time.
In one or more embodiments, the step of externally displacing the first connection
interface and the second connection interface occurs at the same time. In one or more
embodiments, the step of externally displacing the first connection interface and the

second connection interface occurs sequentially.

[00194] In one or more embodiments, the method further comprises connecting the
first connection interface to the second connection interface via an engagement

mechanism.

[00195] In one or more embodiments, connecting of the first connection interface
to the second connection interface occurs prior to externally displacing the first and
second connection interfaces from the engagement between the first vessel and the
second vessel. In one or more embodiments, connecting of the first connection interface
to the second connection interface occurs at about the time of external displacement of

the first and second connection interfaces from the first and second vessels.

[00196] In one or more embodiments, the connecting of the first connection
interface to the second connection interface is selected from a twisting of a thread onto a
complementary thread, attaching ratchet teeth to a complementary retention member, and

adhering a first connection interface to the second connection interface via an adhesive.

[00197] In one or more embodiments, the sealed aperture is a valve. In one or more

embodiments, the valve is a one-way valve.
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[00198] In one or more embodiments, the sealed aperture reseals at about the time

of external displacement of the first and second connection interfaces.

[00199] In one or more embodiments, the sealed aperture reseals prior to
detachment of the first and second connection interfaces from the first and second

vessels.

[00200] In one or more embodiments, at least one of the first and second vessels is
a container. In one or more embodiments, the container is a bag or a bottle. In one or
more embodiments, at least one of the first and second vessels is a syringe. In one or

more embodiments, the container has a flexible wall.

[00201] Each of the following terms: 'includes’, 'including', 'has', 'having',
'comprises', and 'comprising', and, their linguistic, as used herein, means 'including, but
not limited to', and is to be taken as specifying the stated component(s), feature(s),
characteristic(s), parameter(s), integer(s), or step(s), and does not preclude addition of
one or more additional component(s), feature(s), characteristic(s), parameter(s),
integer(s), step(s), or groups thereof. Each of these terms is considered equivalent in

meaning to the phrase 'consisting essentially of'.

[00202] Each of the phrases 'consisting of' and 'consists of', as used herein, means

'including and limited to'.

[00203] The term 'method’, as used herein, refers to steps, procedures, manners,
means, or/and techniques, for accomplishing a given task including, but not limited to,
those steps, procedures, manners, means, or/and techniques, either known to, or readily
developed from known steps, procedures, manners, means, or/and techniques, by

practitioners in the relevant field(s) of the disclosed invention.

[00204] Throughout this disclosure, a numerical value of a parameter, feature,
characteristic, object, or dimension, may be stated or described in terms of a numerical
range format. Such a numerical range format, as used herein, illustrates implementation
of some exemplary embodiments of the invention, and does not inflexibly limit the scope
of the exemplary embodiments of the invention. Accordingly, a stated or described

numerical range also refers to, and encompasses, all possible sub-ranges and individual
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numerical values (where a numerical value may be expressed as a whole, integral, or
fractional number) within that stated or described numerical range. For example, a stated
or described numerical range 'from 1 to 6' also refers to, and encompasses, all possible
sub-ranges, such as 'from 1 to 3', 'from 1 to 4', 'from 1 to 5', 'from 2 to 4, 'from 2 to 6/,
'from 3 to 6', etc., and individual numerical values, such as '1', '1.3", '2', '2.8' '3','3.5'", '4,
'4.6','5','5.2', and '6', within the stated or described numerical range of 'from 1 to 6'. This
applies regardless of the numerical breadth, extent, or size, of the stated or described

numerical range.

[00205] Moreover, for stating or describing a numerical range, the phrase 'in a
range of between about a first numerical value and about a second numerical value', is
considered equivalent to, and meaning the same as, the phrase 'in a range of from about a
first numerical value to about a second numerical value', and, thus, the two equivalently

meaning phrases may be used interchangeably.

[00206] The term 'about’, is some embodiments, refers to +£30 % of the stated
numerical value. In further embodiments, the term refers to £20 % of the stated numerical

value. In yet further embodiments, the term refers to +10 % of the stated numerical value.

[00207] It is to be fully understood that certain aspects, characteristics, and
features, of the invention, which are, for clarity, illustratively described and presented in
the context or format of a plurality of separate embodiments, may also be illustratively
described and presented in any suitable combination or sub-combination in the context or
format of a single embodiment. Conversely, various aspects, characteristics, and features,
of the invention which are illustratively described and presented in combination or sub
combination in the context or format of a single embodiment, may also be illustratively

described and presented in the context or format of a plurality of separate embodiments.

[00208] Although the invention has been described in conjunction with specific
embodiments thereof, it is evident that many alternatives, modifications, and variations
will be apparent to those skilled in the art. Accordingly, it is intended to embrace all such
alternatives, modifications, and variations that fall within the spirit and broad scope of the

appended claims.
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[00209] All publications, patents, and patent applications mentioned in this
specification are herein incorporated in their entirety by reference into the specification,
to the same extent as if each individual publication, patent or patent application was
specifically and individually indicated to be incorporated herein by reference. In addition,
citation or identification of any reference in this application shall not be construed as an
admission that such reference is available as prior art to the present invention. To the
extent that section headings are used, they should not be construed as necessarily

limiting.
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CLAINMS

1. Asystem for the contaminant-free engagrment of vessels, the system comprising:
a first connection inferface sttachad o a first vassel; and
a second connection interface stlached 1 a sscond vesssd,
wherain said first conmection nterface and said second sonnection interface arg configured 1o

altow for an sngagemertt between said first vessn! and saitd sacond vesssd, and
whrein said first connection interface and the second connection interface are farvher
m:ﬁsgumd o extarnally displace from said engagement betwesn said fire! vassel and said
grond vassel while a harmetically sealed tonnection is maintained betwesn said frst vessel ang

sa&i secornd vessel

2. The systam of claim 1, wherein a1 feast one of said first connection interface and sald senond
sonnectinn intarface is 8 fim, 2 plastis, a metal alioy, or combinations tharsat,

3. The system of claim 1, whereln upnn the engagement badwsen sald first vessel wwd said second

vassed, said Hrst connection interfase and said sscond connection tarface dre vonfigured fu
isde with respect 1o said first vesss! and sald second vessad, theraby removing contaminants
sebweean said Trst vessel arsd said seconsd vassel.

4. hsa system of claim 1, wherein said first connection interface is configuredt 1o susl andfor sower

a port of sajd first vessed andfor a port of said second vessal,

The systarr of clatm §, wherein the decontamination syster rasalls in 8ir particle-frae

engagement of sald first vessel and said secord vessel, wherely sir particles interfacing said first

and second interfanes are antrapsed by said first connection interface and said second

conngction interface.

&, The systerg of glsim 1, further s:(}mgxris:im-: an engagemaent mechanizn configured to provids 2
securs engagemant betwenn sald first vesas! and said second vesssl,

7. the systam of clalm 6, wherein the gagement mechanisnt is located on the fivsl vassel andfor

it m second vessel,

& The system of claim &, whereln the engagement mechanisrs is located ow the first conbection
interface andfor on the second connection interface.

9. Tha systent of claim 6, wherein the sngagemard mechanism 5 sedected from a thread, & fuer, an
adhesive, and & ratehat resth mwchanism

10, The system of claim §, wherein whan upon gngagement vis the engagemeant machanism, an
girtight seat i formed between said first vessel and said segond vessel,

131, The systers of clalm &, whaergin when sald first vessel and said second vassel gogage via the
engagement machanizrn 3 sealad aperture b formed between sald first vessel and said second

{21

vassel.

12, The syatem of clabm 13, wherein the sealed aperture is configurad {0 displacs atisast ong
connection interface through the sealed aperturs whils maintaining the hermetically sealad
connection between the first vesse! and the second vessel

13. The system of claim 6, whereln said engagement mechanism is @ thread on said first vessel
configured to engage & complementary thread on said sacond vessal,
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14,

5.

The aystern of caim 13, whereln said thread of at least o of said thread and complementary
vhrans 3 8 harn

The system of claim 4, further conprising o Hret rall machanisry on saisd fired vease! configured 1o
provide axternal dispiacomant of said Svel connection intarface and @ sexond rafl mechanisman
said second vessal condigured to provide external displacmernt of said second connaction
interface,

v The system of claim 15, wheretn sad Hrst connection interface and sabd sscond connection

interfacs are axdernally displaced wiz 3 sliding moton,

. The systera of claim 15, whsrsin sald Hest connsotion interfaos andforseid second normecton

intarface slides off said first raif mochandsm and/or sald second rail mechaniamy, the hermetisally
sested connection Bebwaer said first vesse! and seid second vassel s maintained,

. The system of clalro 18, wherein said first connection and said second connectinn interface

axtarnaliy dispdace Trom said engagarnent betwesn sald first vassel and sald secongd vesset st or
about the same Time

. The system of .§5§5m 1, wherely droumberential suds of 81 feast one of or both of said Hrsv

ronmiection interface ang said second connection interfsce ends are concesled within the

harmetically sealed connection belweer the frst vesse! and the serond vassel

Q. The system of claim 1, furthar comprising 3 tal on ot least ong of sald first connection interface

and said secorad connection interface, the tab configured to aliow for exterrat displacament of
said first conmeation vterface and said second connection interface with respect to sald first
vessa! and sald secord vaasel

1. The system of clabra 3, wherehs said 1 ordigired to e pulled axiatly by 3 user, the axis
pulling of the tab configurad w cfssm&w saifgd i;rs sonnestion nterfscs and sald secand
connection nterface from said Hirst vesae] and second vessal while maintaining the hermaeticaily
sealed connechion bebwesresald first vessel sval sald second vessal,

22. The system of olaim 1, further comprising & hinge machantsm on said first vessel configured i
provide external displacernent of sl first connsotion intarfacs andd comprising a second hings
mechanise on satd secorad vessel sondigured to ovide extarna! displacarsent of sald seeond
anngction interfage.

23, The systam of olabm 3, further corpprising 3 plercing member on said first vessal andfor said
s vessel nonfigired 1o pierte & segied spening of satd first vessal andiur sald secand
vassel, thersdyy alfowing fluid passageway hotween the veasels,

24, The systom of claim 1, wharein an augible sound 5 smillsd when said Hirst vessel engages with

M
s

safd seconst vessel and/or when said first interface and said seoond interface ave sxternally
dssg}sacﬁgi,
The system of olaim 1, further comprising o locking-uniocking mechanisr betwesn sald first
vesse! and said second vesssl
A method of decorntaminating 3 connection betweean two vesasls, the method romprizing the
steps oft

providing an extarnally displaosabis first connection bierface attached o a first wvessel
providing an exdernally displaceatde second connection inferfocs attached to @ second veseal,

ngeging sald first vansel 1o saidd second vesssl; and
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axiarnaily displacing seigd firsr conpention interface and sald second connection interface from
said sngagement between said fivst veasel and said second vessel, while 8 barmet iiy sealad

cormection between said firat and secoryd vassels is maintafned,

. The method of clainy 26, wherely the step of externally displacing said first connaction interfave

and said secorut connection interface ocours via & sliding motion.

. The miethod of dladm 38, wherein the step of externally displacing said first connsction interface
i

and safd second connection interface oucurs vis sliding axially with respect to said Hrstvasse
srud sald second vessel, thereby removing contaminants located batwsay sald first connection
iterface and said second connacdon interiace.
The posthod of claim 28, whersin an airtight seal is formuad between said first connection
interface and said secand connection interface prior to said external displacement of saigd st
connection mterface and said second commsiction interface.

. The method of ¢laim 23, wherein said displecemant of sald firsy ‘s}r'ir"afss:'tim's interface angd saild

sevond ponnection vlerface is via a rall mechaniam, such that seid sirtight sealed compariment
hevween said first connactiog seface and said sacond conmsetion interface stides off the rad
machardam,

Tha method of dlahm 29, wherein whan the sirtight seal botween said first connection interface
and said second connestion intarface is displaced, the sonnastion botwesn the first vessat and
the sscond vessel i decontaminated,

. The method of olaim 23, whersin sabd airtight soaf bebwesn said first conmsction interface and

said secand connection interface slides off the raif while maintalning the hermeticaly sealed
connection bebeaan said first veesel and sobd second vesssd,

3 The method of slalm 26, wherein the stop of externally displacing said fivst cormsction intarface

and said secomd connection interfacs oonurs vis peeling

. The mwfwd &f cladny 28, wherein the step of extamsliy displacing sald 8ret connection intarface

and said second connection interface socurs at about the same time.

me‘shmﬁ of claim 238, wherein cirmumberential gnds of st least one of or both of said fust
convaction interface and said second connection interface ends are concealed within said
afrtight seal, allowing Tor sterils extarnsd displacmaent.

The mathed of claim 26, further rm"zpmmg epnnecting said first cormection interface 1o said
second connection interface via an engegement mechaniam.

The method of claim 38, wherein seidd connacting of said first conrertion interfacs to said
second connection interface ooouts priny Lo sxternally dispdacing said first connection Interface
and ssid second connection interface from said sngagement bebween said first vesss! and said
second vesssl,

The method of caim 36, wherein the connecting of said firat eonnectinn intarfacs to said sseand
cewrerssetion interfacs sselectad fromy & twisting of 3 thread onto s-complemeantary thraad,
attaching ratchat teath {08 complemantary retantion mamber, and adhering s first connegtin
interface to wid second connhectiaon interface via an adhesive, and combinations thereot.

. The method of claim 26, wherein the enpagemsr step is followsd by g locking of said first

vassel wosald second vesaad via 3 push, twist, shide activation, or combinations thereof

The mathod of claim 26, wherein the oxternal displacement step is preceded by 5 loeking of said
first interfage 1o said secnnd iImarface via & push, twist, slide actheation, or combinations
thereof,
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The method of claim 38, whersin the twisting andfor wurning of said first vessel andfor said
second vessal i raiation 1o each other actuates a plorcing member/naedle to plercs the vesset
surfacss,

&3, The mathod of olaim 43, whereln an audibie nofse slerts the usey that said firsl conneciinn

interface and said second connection interface have been plerced and Ruld communication
autablished.

43, & secontamination sonnactor for decantaminating a connection betwesn vessels, comprising:
a body having 8 porty
a connection interface configured 10 cover sald port of said decontaminalion ronnector,
wihersin sald connaction interfacs s configures to displace externally from said port of said
gecontavningtion sonnegtor;
an engagement mechaniss, whersin seid engageresnt mechaniantis » configured to provide 3
coupling between said port of the decontamination conrector and a vessal; and
whergin following said coupling, said decontamination connector and said vessel form &
hermetically coupled tonnection, while sald vonnection nterface 1s externally displaced from

said port of seitt decontamination conngctor while maintaining the herrmatically coupled

ornastion hotween said decorgamination connactor and sabd vassel

e devontamination connector of tlabim 43, whereln sald connectinn interface s selectad from

the groug consdsting of & filvn, 8 plastic, ora metad alley,

%, The decontandnation commector of claim 43, whersin sald connection interfage is configiwed 1o

seal the port of the decontamination conrsiton

46, The decontamination connector of clalim 43, wharain the engagement mechaniem provides s
sucurs sngegement batvesn sald decontarmdnation connentor and said vessed

47. The decontamination connector of claim 43, wherein the engagerent mechanism i selectad
fram a thread, a ey, an adheshee, and @ ratehet taeth mechaniam,

48, The decordamination connector of claim 43, wherein the engagernent maghaniso is corfimarsd
o forrn an aivtight commgtion betwaan the first vessel and the sscond vessel,

48, The decomntarmination conrmetor of claim 43, whergin sald enupling forms a sealed apariurs,

S, ‘“iw decontamination connector of dlaim 43, wherein said sealed speriure providus for the
displarement of said connection interfaca through the sexled aperture while maintaining the
hermetically coupled vonnection betwaen said decontarmination convuantor and sald vessel,

S1. The decontanination connector of claim 43, further comprising an sngegemeant mechardsm
configurad to provide an engagement between said connaction interfacs avd & seond
rormaction bgerface on & second vessad,

52, The decontarmination connecior of cialm 51, whareln the engegement mechaniem is selactad
frovs & thread, & luse, s adhuesihve, and a ratehet teeth mechaniam,

53, The decontaminatine connector of dlaim 81, wherein the engzgement machanism ncludes a
rvechanical ohject that connects said first connection interface snd 2 second condection
rperface on & socond vesse! mroviding for 2 strmultaneous external displacermant of said frst and
secand eonnection interfaces,

54, The decortamination connector of elaie 83, wherein the mechanival objact is 3 profrugion,
dent or 8 houk.

55, The decortamination sonnector of claim 43, further comprising & rsil mechanius configured o

orovided for the externat displacroent of said connection interface,

b
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> The decontamination conrmetor of clainy 38, wherein the radl mechanise s configured to

provided for the extarna displacroant of said connsction inforface vial a sliding motion.

7. Y‘w gle "\;\taminatim connmntor of claim 43, whereln said connection interface displaces

sxternally from said port vial pesling

. The decontamination connactor of ciaim 57, whersin said connection tacface externally

dizplaces from said peet of the decontamination connector the hermetically coupbiad connaction
batwean sald decontamination connector and said ws»@i ia miaintained,

The decontamination commactor of dlaimy 43, whersin the circumferential and of said connection
interface e is convealed within the hermetically coupled cornection between said
decontamination connector and seid vesssl,

The dacontamination connector of olaim 43, further comprising & 1ab, the wb configursd to
atiows for the external displaoment of said connection interface with respect to satd poet of caid
decontamination connecior,

1. The decontamination contotor of slalm 60, wherein said tab s configured 1o be pulled sxially

by 2 ussr, the axdal pulling of the tab configured to displace said connecting Imtarfsos from said
port of said decontarmination connedior while maintaining 8 hormetic seal between saig
gdecontamingtion connectar and sald vessel
The decontamination connector of chuim 43, further comprising & first hinge machanism on sald
deroriamingtion connector oo mz&,mﬁ w provide exiernal displacament of said frst connedion
interface from the decontamination connector and comprising & secorad hinge mechanism w
said vassel configurad Wy provi s:ifad extarns displacement of  said second connection rit\.ter?ema
freen the vessel,
The decontarnination connestarof elaim 43, further i"i}?}“;)f'i’;if}g a piersing member o sailg
ducontamination tornestor and/for vessed eonfigured to pleres a sealed npening of said
degortamingtinn connector andfor vessel, thereby allowing Huid passagpway between the
decantamination sonnector and the vessel,
The decontamination connactar of claim 43, further comprising & sscond comsction interface
ccr}ﬁgwr@é Toroowver g second apertare of said port, wherein the secsnd connectinn hderface s
cuntigurad o externally displace from s sevond apenture.

. The decontamination coanantor of claim 43, further comprising a rall mechanisey tonfigured 1o

provide for the diding off of the connection interface from the decontamination connsstor,

The decontamination commacior of Claing 65, Turther comprisityg 3 second rall mechanisr and a
seconsd corhection Intarface, whareiy the second rall mechanism s configurad 1o provide for
the sliding off of the secund connection rtarface fromthe decontamination connecioy,

. & decantaraination connector for the decontamivation of & connsction betwaen vassels,

cornptising

a port

a connection interfsce configurad to cover said port of said decordamination connsctorn

wharein sakd connection interface s configured to dispiace externally from said port of sald

decontamingtion connector;

3 raif roschanisn configured to provide for the oxtermal displacerrar of sald connection
ivterface; and

an &ﬁgﬁgemant machanisry, whsrsin the 3aid sngagement mechanism v contigursd 10 provide

roupiing bebwean said port of the decontarsination connector and w vessel,
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wharein following said coupling, said decontamination interface b axdernaily displaced from said
sort of said decortamination connestor via sald rall mechanivre while raintaining the
hermetically coupled commsrtion botweon said decontamination connectne and sald vassel,

68, A decontamination connector far the decontarination of & connection between vessels,
camnrising:

3 pory;

3 sonnection interface configured to cover said port of said decomamination onnegtor,

whaerein sald sonnection interfaze is configurad 1o displace externally from sald port of said

decantamination connegior;

3 hinge mechanisiv configured to pravide for the external displacement of said connection

interfage; and

an sngagemand rmachaniom, whereln the sxid engagement mechanism is configured o provide

soupling between seid port of the decormamingtion connectr and a veseasy,

wherain following safd coupling, said decontamination interface is externally displaced from said
v of said decontanyination connecior via saidt bings machanism while maintaining the

i\ srmetically coupled connection hetwaeen said decomtamination connaector and said vassel,

&8, A container housing & substance dended for intracorporea! adrdnistration to & patient, the

corpaingr comprising:

& ol mecharnism; and

a0 exdernally displaceable connaction interfacs,

wharsin the rall mechanisee Is configured 1o provide for the exderma displacemant of the
connection interface.

AL The containgr of claim 68, wherein the container further scomprisas an sngagement mechanien.

71, The contalner m‘ fadryy ?{3 wherain the engagement machaniam is selscted from g grous
cansisting of @ thread, » ratchet tasth mechanism, an adhesive, 8 snag-on mechaniam and
cornbinations thereof,

T2, The cortainer of claim 63, wharain the connaction interface is disposed on the rall roechaniva,

3. The contaiver of dabm 88, wherein the connection imbsrface Is disposed bahasar rails of the rall
regchanism.

FA. The eantainer of claim 68, wherely the connsotion iterfacs s attached 1o the rad mschanism
vis 2 frangible seal, whereln the frangible seal Is configured to brealfrupture by g ?a e ofa
usee's hand woon displacement of the connsction interface from the rafl meacharmm.

TR, The comtaingr of dalm 69, wherein the container has 8 flexible wall,

5. The cantainer of clelm 89, whereln the container has o rigid wall,

F7, The sontainer ¢ f clatm 63, whereln the container s 3 bag.

T8, The container of claim 6%, whersin the contalngr {s » bottle

9. The container ﬁ% chaim &Y, wherein the container s g vial

&8, The comtainer of clalm 69 wheraly the comainer i a syrings.

81. The container of claly 8%, whersin the container is burstrad,

82, The condainer of claim 89, wherein the ronnection interface displuces betwarrni teath of 3

ratohet enth engagement machsesism,

83, The containgr ofclaim 89, whersin the connection nterface has an adhesive on g sirfsce of the
conactien vierface,
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&4, The rontainer of claiim 68, whersin the connsction interface displaces hetwsen the threads of
thread engagameant mechanism.

A%, Thagontaingr of claim 59, wharein the connaction iterface Mas ot nast one of a disinfagting
agent and 3 sterflizing spant disposed on the surface of the cornregtion inlerface.

B, Adgcontamination connsctor for the decontamination of 3 cannection between vessals,
cornprnising:
3 body with an opsing;
a connection intarface cordigurad 1o sead the opening of the body of the decontaraination
connecter, wherpin said connaction imerface v configired to extarnally disglace from sald
apening of the decontanination connecing
a seaded aperturs configured 1o provide for the external displacment of said connection
interfacy; and
an engagsment roechanisen, wharedn the said angegemend machanisr s configured to provids
enupling hetwoen said opening of the body of the decortamingtion connector and a vessel,
wherelhn fellowing ssid coupling, said decontamination connector and amd vessal from a
harmetically couplad connsotion, whils aaid sonnection interfate s extemaily displaced from
saitd opening of said body of said decortamingtion connactor through the sealed aperture while
the hermutivally soupded connection batvenay the decomtamination and sefd vassel s
raintained,

87, The decontamination connector of claim 88, wherein resealing of the sealed apertures soours at
shout the thee of externasl displacement of the conpection interface.

88, The decontamination connecior of claim 86, wherein resealing of the sealed aperture ascurs
after extarns! dsplacament of the connection terfacs.

88, The decortamination connector of claim 86, wherain resealing of the sealed aperture sucurs
prigy to axternad dispiacement of the connsation interface.

80, The decontamination conneciorof claim 86, whersin resealing of the sealed aperturs voours
prios to detachment of the cornection interface from the connactor.

Q1. The decortamingtion connector of claim 86, whaveln resealing of the sealed aperture accurs at
the time of detachiment of the connaction intgrface from the connedion.

$2. The devontamination connector of clatim 86, wherein resealing of the sealed aperturs srcis via

{3 The decortamination connector of olaim 88, whereiln resesling of the sealed aperture asourn via
2 presaire exened by @ spring mechanism,
Q4. The decortamination connactor of claim 8§, wharein the sealedd aperture provides for the
axternst displacament of &t least bwo conneaction interfaces.
95, Thesystomoat daim 1, whersin at leagd one of said ficst connegtion interface and aaid second
sonnection mierfate isnade of & Hexible maternial,
$6. The svalam of caim Lowherein st deast one of said st connection interfacs and sadd second
onmection intarface unade of s rigid mistenial,
7. The svstemoof caim 1, wherein gt least one of said first connegiion interface andaaid senend
cormntion interfacy is made of & Sexible and a vigid matedal,
. Thesvaienyof daim 1, whereln 2t least one of sald first sonnection interface and said aegand
sonnecton interface is sovared by a steriiiring aubstance,
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4. The svatemeof claim L whereln g surface of at lvast one of sald firstsonnaction interface ang
said second connectinn intarface Is covarad Dy a stervilizing substanes,

REEES Tha system ef clalm 1 whersin ot least ane of seid Srst conneston interface andsad
second connstiinn mtef‘i‘m.e is Covered by a disfrdediing sulstanss,

163, The sestem of claim 1, wherein a surface of st lenst one of said first connastion interface
sndsa ;{i seonnd connegtion interface B onvarad by g dininfecting submlangs,

e, heoavstem of daim Lo owherein g surfacs of at leant one of said first connagiion inturface
el secund sonnsctioninterface s eovered by jsnprooyd aleahud,

103 The syaternof caim 182, whersin the hograivh akcahol is 70 isoproovd aleahal,

104, The swstenvod ddaimy o owherain ot least one of said first connaction interface and said

and sonnection inverface oovived by g ca‘ai

38, The systom of claire 104, whergin the seal v g pesiable seal

106, The systarn of cladry 104, wherein ‘;%se seal s attached To ot least one of sald first and
sacond vessels via 8 frangthis seal

107, The systam of lelm 104, wherein the seal s sttached to 8t least o of sald firet ang
sgrond connadtioy interfaces via 8 frangibls seal

108, The system of calnc 1, whereln at loast one of the first and second connection inerfaces
abusts the vessel,

108, The systam of claing 108, wherein alleast one of the vesselv is a cordainer,

THY The syxten of clafm 108, whereln the container is & bag or 8 vigl,

113, The systam of gainy 109, wharein the container B a tsm‘ﬁg

11 The systame of clabm 1, wharedn at lnast one of the firsy and sesond connection interfates
sbut g wall of the vassel

113, The systert of clalm 112, whersin the vessal has a flexible walll

114, The system of clalm 112, wherein the vessel has a rigid wadl,

118 The system 0’( clafoy 312, wherein the vessel is a hag.

118, Tha s:\;stem of glaim 113, whereln the vessel is avigl,

117 The system of claiim 112, wharain the vessel v g hattle,

1. The ww“zsm of clalry 112, wherein the vessel s 5 syringe.

135 Thas systerrof claive 1, wharain ot lnast ong oF the vessals i 8 vontainge,

330 The asystam of claim 4, wherein the firat vessel isa bagrand the seconsd vessel s a vial

1231, The system of claim 1, wharain the first vessel b 3 bag and the sswond vesselis g
sytings.

3R The system of claim 1, wharain the first vessed is a vial and the second vessel IS & syrings.

133 The system of et 1, wherein the fhiest \*essei 3 @ sontainer ang the ssrond vessel v a
cantaingy,

134, The systam of ¢laim 1, whergin the first vosselis g vial and the second vesgsl is o wial.

3125, Tha aystem of claim 1, whereln at leastone of the vesseiy i3 3 connector or g filter,

128, The system of dlaim 1 whereln stleast ong of the vessgls &s s manifnld or g hm&z‘s‘a:sh

137 The systers of clalm 1, whersin at loast one of the connection interfaces is Hinh
mounted o the vessal,

188, Th sya}:ﬁm of clainy 127, wherely the vassel s g container,

128, The syatem of claim 1, whereln at im st one af the connection interfaves issurface

mcsntag 1 t?ss& wssel,
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130%: The systarms of claim 138, whereln the vesssd is 8 container,

131, The system of clafm 1, whareln at lsast one of the connagtion intarfaces has a thickness
of less than & millimdters.

132 The system of claim L, whereln ot least one of the cornecting nterfaces has o thickness
of less than 3 rriilimetars,

133, The systern of claim 1, wherein at lsas! one of the connaction intarfaces has a thickness
of logs than 2 millimeters,

134, The system of claim 1, wherein at least one of the connaction interfaces has @ thicknesa

of sy than 1 millimeter,

13% The syatam of clalm 2% wherein the lacking-untocking mechaniam provides for the
rfocking of at least one connection interface from the vassel,
138 The system of clalm 135, whoreln the vessel is @ cortainer,

La
i

The systemoficlaim 125, whersin the vessel s 8 syrings.
The system of dlainy 125, wherel the vassel is 2 bag or a bottle,

e
b ok
}e%3

13 The zay'zsisssm of claim 1, whereln a1 least one of the cormection interfaces is peekible from
thy vessel

140, The syaters of clalm 138, whereln the vessel i 3 containet,

143, The systent of claim 139, wherain the vessel IS 8 bag or a bodtis,

143, The system of claim 138, wherein the vessel is a vigh

43, The systam of clalm 4, further comprising 3 sealed aperturs, wherein the sealad
aperture is formed by the engagement betwean the fivst and second vessels.

144, The system of olgim 1, further comprising a sealed aperture, whergin & pottinn of the

3

seated apariure i formed by the fntvesss! and & portion of the seeled aperture 5 formed by
the secund veassed,

145, The sealed aparturs of claim 143, whereln the sseled aperwure & configured to provide
for the external displacement of ot least one connection interfags.

148, The sealed aparturs of claim 144, wherein the sealed aperture s configured to provide
forthe oxtorna gisplacement of at least one connaction interface.

31487, The sealed aperture of clatm 145, whereln the saaled aperture is configured to provide
for the exdsenal diaplacement of bwe connection interfaces,

‘:§.<3-8‘ The sealed aperture of dainy 148, wherein the sealed apertury 3 configurend (o provided

or the exterast displacement of two conneation interfaces,

:M{%. The systems of dlaim 3, wherein st least one of said first and sexond vessels further
comprises 2 valve,

150, The system of daim 148, wherein the valve i§ 8 one-way vabvg,

151, Tha system of clalm 349, wherein the sxternal displatement of this first and second
sormestion interfaces openg 8t least one valve of the first and second vessels,

152 The systerm of claim 3150, wherein the external displacement of the x‘\z st and ascord
cormsction interfaces opens gt feast one valva of the finnt and second vessals,

153 The systery of claim 144, wharsin the sealed aperture is opened upan external
displtacement of the first and secnnd connection interfaces.

154, The aysterm of claim 144, whereln the sealed aperturs s seafed at about the thime of

sxternal displacoment of the first angd second connection interfaces.
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155, The systam of claim 144, whereln the waaled aperture 15 sealed at the time of extermal
displacerrant of the first and secunsd connection intarfaces,
156, The systam of claim 184, wherein the sesled aperture i3 sealed at shout the time of

extsena! displacemeant of the first and second connection interfaces by § prassure of the
argagemean between the first and second vessels.

IR7 The syatams of claim 144, wherein the sealed aperturs s sealed prior tn detachment of
the st and seonnd connection interfaces from the frst and ssoond vassels,

158, The aystens of caim 1, whereln the surface aves of the fired and sgeond connection
interfagey i about the same.

158 The systar of clobm 1, whersin the swfsce avea of the firgd and second connection
tnterfaces is differamt

EREEN The ayatern of claim 1, wheraln at least one of the first and second vessels furthey

crymprises a rall mechanism configured to provide for the external displacament of at lsast one
of the frst and second connection derfaces

183, The system of clalm 180, wherain the rall mechanism I8 made of & plastie, an
siastomeric material, 2 rubler materiad, 8 matal matarisd, and combBination therest

182, Tha systent of claiv 168, wharain the rall machanisr is sttachsd to st least ang of sald
first and sacond vessels:

183 The systent of claim 150, wherein tiws rail rpschanism sbuls ot Jesst one of said first ang
second vessals.

184, The system of clairy 160, wherain the rall mechanism abuts 3 wall of avleast one of said
first ared secand vessels.

1685, The system of clabry 1840, whersin the ral mschanism s flush mounted to st lsast one of
sain fireand second vessuls,

186, The systen of clain 180, wherein the rafl mechaniam s surface mounted to st least o
of said first and second venels,

187, The system of clabn 188, wherein ot least ang of the ralis of the ralf mechanism
protrudaes sround & portion of the connection interface thus p{«;?van‘z‘mg the faliing
et fdetachmen of the vonnection interface.

168, The system of daim 160, wherein 2t losst ons of s3id Hrst and second gonnaction

fterfaces is disposed onovhe ralt mechanism.

188, The syatarn of claim 160, wherein at least one of said first and second cannectl
baarfaces ik disposad batwesn the rajis of the rail mechanbm,

170, The systarrvaf clalm 186, wherein the rall mechanism provides for the exigrng!
displacoment of at least one of said first and second cormection intarfaces,

37L The rail reechanism of el 180, wherein the rall machaniim forms & unitary structure
with the vesgel

173 The vesselof clair 173, wherein the vessel is ¢ containen

133 The vasset of claim 171, wharsin the vessel I8 & bag or a vial,

174, The vessel of claim 171, wherehs the vesselis a syringe of 3 bontls

175, The systom of clain 3, whereiy at least one of the first and seeo nd gonnection interfaces

has g adhashe dispossd on the connection interfacs.
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178, The method of dalm 38, wharain ot least one of said first and second connectinn
interfaces further comprises a rall mechaniim configured Lo provide for the axtermal
displacement of at least one of said first and seconsd connection nterfaces.

172 The m»thmﬁ of pladm 178, wherein &t feast ong of said first and sucond connection
intarfacey i disposed on seid rall mechanism,

118, Tha wsa‘;%mii of clalm 178, wharein ot leaxt one of said first andd sscond sonnection
intarfacss s disposed betwesn the ratis of sald rafl mechanism,

178 Th method of claim 28, whersdn at losst one of said first and second vesssls furthery

comprises @ hinge mechandsm configured to provide for the exterr displacement of i least
o of said frst and second connection interfaces.
186, The method of clairn 179, wherein external displacement comprises extarnally
displacing the first and second connection terfaces vis shiding alang an axis of gt least oms of
the hinges roachanisms.

I83. The method of claim 178, wihnwsin axternat displacemant of sald Hret and ssecond
sornaction interfaces ocnurs viz a shiding motion along the rell mechanism,

182, The method of claim 28, whersin ¢ sealed aperiure is forresd atabomat the thae of
sngagement of the first s second vessels.

183, The method of olaim 1\32 wharedn the sealed sperture s configurad to provided far the
sxternal ispinceoment of said first and sevonsd connectinn marfaces,

184, The method of claim § 23, whprsin the sealed aperture s resealed at shoul the time of
axternal displacement of the first and second connaction interfaces,

188, The mathod of clalm 182, whersin the sealed aparturs is reseaied at the tme of

axternal displagment of the first and second vonnection inlerfaces.

186 The mathod of claim 182, wherein the sealed aperturg is rosealsd priov 1o the
;iet*an:hm&m of the first and second connsotion interfaces frow the fivgt and sscond vesseh,

18 The method of clalim 26, whersin at least ong of said first arud secnnd vesseds further

comprises an sngagemwn machantam configured to provide for an engagement with a

C{}ﬁ?p?ﬁ?fﬁe gy vesse i

)

188. The method of claim 187, wherein the first vessel and the sscond vesse! engage vis the
angagarard maschaniam,

188 Tha method of clabm 28, wherein at lxast one of said Hest and second connection
intarfaces comprises and sngagenment muchanim canfigured to engage the complamentary

onpection interfane on the-compl 9*?‘6‘?‘253*"5* ret arwdfor secand vassel

'18& The methoad of claim 189, whereln the engegemsnn machanism is an adhesive ar g
maghanicat object.

161 The mathood of claim 187, whersln the engagemeant mechanisnt 8 3 e

182 The method of dainy 187, wherebn the engagament ruschaniom is an adheyve,

193, The mathod of clalm 187, whersin the sngagement machaniim are ratchet teeth,

184, The method of clairn 187, whersln the engagement mechunium i 8 clasping member,

195, The method of clalm 187, whereln the sngagemant maechanisms 18 & ragenting mamber,

188, & decontamination connector for the decantamination of  connection batwaen vasseis,

comprisigs
a body withean apeniog;
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gonnnection intarface configured to seal the opening of the body of the decontamination
connectnr, wherein said sonnection interfase is mrf’;«wad o externally displace from said

opening of the decontamination connuaior via 5 peeling mation;
a sealed aperture configured 10 provdide for the external displaoment of seld cannection
interfage; and
an engagement mechamsm, wharein the said engagement machanisrs is configurad 1o provide
souphing betweern sald opening of the body ofthe decontamingtion eonnector and 3 vasseal,
wharein following said coupling, satd decontamination connector and said vessel rom a
hermetically coupled cotmection, while said connection interface s externally dispiacesd from
sald ppening of aid hody of saidd decantamination conneciar through the sealed aperturs while
the harmaticalbr coupled connvction betwaen the decontamination and said veseai is
mwintained,

187 The decontamination comnector of olaine 88, further cormprising o ratl meachanism
configured Lo provide for the external displacement of at lsast one connection intarface thraugh
the sealed apenture,

(’-;

188, Thus decontamination connestor of clgim 88, wherelr the connediion Intarfacs is muade
of a Hexible material

18, The decamtarnination connector of clafm 88, whearaln the sonnection interface i made
of a rigid material.

200, The decontamination connector of clafim 88, wherain the connection interfage s made
of 3 Havibie and g rigid material,

201, The decgrtamination connecior of claim 88, whergin the connedtion interface s
copeared by @ sterilizing substances.

208, The decontamination connactor of clalm 86, whersin the sonnection interfare is

covvrsat by disinfecting substance!

2433, The decoitarpination connector of claim 88, wharein the soriection interfuse s
covvarad by lsaprapyd aloohal,

304, The decontamination connector of elaim 88, whanein the connection interface is
coverad by FI% bopropy! slschol.

8, The deconmtamination connacior of claim 88, wherehvthe tonnaction interface is
rovered by g seal

306, Thea decontamination connecior of claim 8§, wherein the connection intarfacs s
covered Iy @ pratable seal,

207 The dlevordamination connastor of clalm 88, wherein the connectian imterface &

coverad by a sexl, whereln the seal is attached to the decomarndnation connector via @ frangible
seal,

208, The decantamination connector of claby 86, whernin the cormsstion interface is
coverad by 2 seal, wharsin the seal s attached 1 the connsction interface wis a frangiivle saal.

A, The decontamination conneior of claim 88, wharsin the ronneston interfase B
covared by 2 seal, wharsin the sealis sttachad 1o the cobrsmction Interface wig an acthesive,

KEEER The decontamination connactey of caim BE, wherein the demm&mmats{m connacior &
attacha o 8 vessal

235 The decontamination commector of clain 88, whersin the decortaminationconnector s

integrally attached to & containgr,
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s N The decontaminatinn connectnr of claim 88, wherein the decontamination conhector s
attacheg o 3 conlalnar,

21k The decontamination connectar ofF claim 85, wherein the decontamination eonnedior is
atached 1o 8 bag.

214, The decontamination cormactor of clatm 886, wherein the decontamination connagior is
attached o g bottle

218, The decontamination connmetdr of claim 88, whereln the decontamination connegtor is
sttachedio g vial

238, The decontamination connegtor of claim 86, wharain the decontamination connector is
attached to a syrings or & filter.

237 Trie decnntamination comnenter of cluim 88, wharaln the decontamination connecty 8
attached to 8 burstral,

18 The decantarsination conngctor of claim 86, wherein the decontamination connedcioy
forms @ unitany structurs with a sontalmer,

238, The decontamdnation connector of daim 88, wharain the decontamination connectoy
forms g unitary strusturs with a bag,

30, The derontamination connector of clainy 85, whersin the decoriamination connetior
forms a unitary structure withos viah,

223, The decontamination conascior of claim 86, wharain thy decordamination connector
forms & abitary strachurs with a bodtle,

222, The decontamination connectar of clalm 88, wherein the decontgmination connsstor is
fah mountad or sterlace mounted to s container,

233 The decomamination cannactor of claim 86, whereln the decontamination connecior
abnits & wall of 8 comainer,

224, The decontamination connastorad dlabm 86, whereln the decontemination conneglor
atnas a containss,

I35, The deconrtamination connactor of claim 8&, wherein the decontamination consector

shuas @ bagor 8 hottle,

228, The decontamination connactor of dlaim 86, wherain the decordaminatinn connachoy
ghuts & wall of @ bag o abots 3 wall of 3 bottle.

X7, The decontantnation conmwctor of caim 86, whereln the sormastion inderfacs has
thickness of lags than § millimeters.

228, The decontarnination sonngctor of claim 86, wherein the conngotion interface has g
thivkriess of fesy than 4 milfimeters.

338, The decontamination connector of clain 88, wherein the corrgntion rdarfscs has e
thickness of less than 3 milimeters

234, The decontamination connectior of claby €8, wharein the connection Interface has @

thivkness of less than § millimeters
-

3.

231, The decontandnation connactar of claim 88, whareln the connection interface has a
thickness of leas than 1 millimeters.

233, The decontamingtion connecior of claim 86, wherein the cannection interfane i% a fibw
235 The decontarnination cormsgtor of claim 88, whigrain the corvwation interface i mads

of & plastic material
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234, The degordamination connector of claim 86, wherein the connaction interface is made
of a metal alloy.

235, The decontamination connecior of claim 86, wherein the connection interface is made
of an elastomeric material.

2386, The decontamination connecior of daim 86, wherein the connection interface is made
of a rubber material.

237, The decortamination connactor of claim 88, further comprising a valve,

238, The decontamination connector of claim B8, further comprising a one-way valve,

234, The decontamination connector of claim 86, further comprising a piercing member,

240, The decontamination connactor of claim 88, further comprising 3 neadie.

241, The decontaminatian connactor of claim 86, further comprising s hollowed needie,

242. The decontamination connector of claim 43, whersin the connection interface is made
of g fexible material.

243, The decomtamination connector of daim 43, wherein the connection interface is made
of a rigid material.

244, The decantamination connector of claim 43, wherein the connection interface is made
of a flexible and a rigid material,

245, The decontamingtion connector of claim 43, wherein the connection interface is
covered by a sterilizing substance,

246, The decontamination connaotor of claim 43, wherein the connection interface is
covered by a disinfecting subsiance.

247, The decontamination connecior of claim 43, wherein the connection interface is
covered by isopropy! alocohol

248, The decontamination connector of claim 43, wherein the connection intarface is
covered by 70% isomromyi alcohol,

248, The decontamination connecior of claim 43, whersin the connection interface is
covered by g saal,

250, The decontamination connector of daim 43, wherein the connection interface is
covered by a peelable seal.

251 The decortamination connector of claim 43, wherein the connection interface is
covered by a seal, wherein the seal is attached o the decontamination connector via a frangible
seal,

252, The decontamination connectorof claim 43, wherein the connection interface is
covered by a seal, wherein the seat is attached to the connection interface via a frangible seal.

253, The decontamination connector of claim 43, wherein the connection interface is
covered by a seal, wherein the seal is attached to the connection interface via an adhesive.

254, The decontamination connecior of caim 43, wherein the decontamination connector is
attached to a vessal

255, The decontamination connecior of claim 43, wherein the decontamination connecior is
integrally attached to & container,

256, The decontamination connector of claim 43, wherein the decontamination connector is
attached o & container.

257, The decontamination connector of claim 43, wherein the decontamination connector is

attached to & bag.
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258. The decontamingtion connector of claim 43, wherein the decontamingtion connector is
attached to 3 bottle,

253, The decontamination connector of claim 43, wherein the decontaminstion connsctor is
attached to g vial

260, The decontamination connector of claim 43, wherein the decontamination connector is
attached to a syringe or a filter,

261, The decontamination connector of claim 43, wherein the decontamination connector is
attached to 3 buretrol,

262. The decontamination connector of claim 43, whereinthe decontamination connecior
forms a unitary structure with a container.

263, The decontamination connector of claim 43, wherein the decontamination connector
forms g unitary structure with a bag.

264, The decontamination connector of claim 43, whergin the decontamingtion connector
forms a unitary structure with g vial

265, Tha decontamination connector of claim 43, wherein the decorniamination connector
forms a unitary structure with a bottle,

265, The decontamination connector of clalm 43, wherein the decontamination connector is
flush mounted or swrface mounted to a container,

267, The decontamination connector of clalim 43, wherein the decontamination connector
abuts 3 wall of a container.

268, The decontamination connector of ¢laim 43, wherein the decontamingtion connector
abiits a container.

269, The decontamination connector of ¢laim 43, wherein the decontamination connector
abuts a bag or a bottle.

27 The decontamination connector of claim 43, wherein the decontamination connector
abus a wall of 2 bag or abuls a wall of 3 bottle,

271, The decontamingtion connactor of olaim 43, wherain the connection interface has a
thickness of less than 5 millimeters,

272, The decontamination connector of claim 43, wharein the connection interface has 2
thickness of fess than 4 milimeters.

373, The decontamination connector of claim 43, wherein the connsaction interface has a
thickness of iess than 3 millimeters,

274, The decontamination connector of claim 43, wherein the connection interface has a
thickness of less than 2 milimeters.

275, The decontamination connector of claim 43, wharein the connection interface hasa
thickness of less than 1 millimeters,

276, The decontamination connector of claim 43, wherein the connection interface s a film.

277, The decontamination conngctor of claim 43, wherein the connection interface s made
of 2 plastic material.

278, The decontamination connector of daim 43, wherein the connaction interface i mads
of 3 metal alloy.

279. The decontamination connector of claim 43, wherein the conneclion interface is made
of an elastomeric material,
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284, The decontamination connector of ciaim 43, wherein the connection interface is made
of a rubber material,

281, The decontarnination connector of claim 43, further comprising a valve.

282 The decontamination connector of claim 43, further comprising a one-way valve.

283, The decontamination connector of claim 43, further comprising a plercing member.

284, The decontamination connector of claim 43, further comprising a neaedie.

285, The decontamination connector of claim 43, further comprising 3 hollowed needle,

286, The decontamination conpector of claim 67, wherein the connection interface is made
of a flexibiz material

287, The decontamination connector of claim §7, wherein the connection interface is made
of a rigid material.

288, The decortamination conmector of claim 67, wherein the connection interfgce is made
of g flexibie and & rigid material,

289, The decontamingtion connector of claim §7, wherein the connection interface is
coveread by a sterilizing substance,

280, The decontamination connector of claim 67, wharein the connection interface is
covered by a disinfecting substanca.

281, The decontamination connector of claim 67, wherein the connection interface is
coverad by isopropyi alcohol,

292, The decontamination connector of caim 87, wherein the connection interface is
covered by 7O% isopropyi alcohol

283, The decontamination connector of claim 67, wherein the connection interface is
eovered by a seal,

254, The decontamination connector of claim 67, wherein the connection interface is
coverad by a peelable seal,

2895, The decontamination connecior of claim 67, wherein the connection interface is
covered by 8 s2al, whearein the seai is attached to the decontamination connector via a frangible
sea,

2846, The decontamination connector of claim 67, wherein the connection interface is
covered by a seal, wherein the seal is attached to the connection interface via a frangible seal.

287, Tre decontamingiion connecior of ¢iaim 67, wherein the connection interface is
coveraed by 8 seal, wherein the sealis attached to the connection interface via an adhesive,

298, The decontamination connecior of ciaim 67, whersin the decontarsination connector is
attached 10 a vessel

2499, The decontamination connector of claim 67, wherein the decontamination connector is
integraity attached o 3 container.

3040, The decontamingtion connector of claim 87, wherein the decontamination connector is
attached toa container,

301, The decontamingtion connector of claimy §7, wherein the decontamination connector is
attached to g bag.

302, The decontamination connestor of claim 67, wherein the decontamination connector is
attached to a bottls.

303, The decontamination connector of ciaim 67, whersin the decontamination connector is

attached to a vial,
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364, The decontamination connector of claim 67, wherein the decontamination connector is
attached to a syringe or a filter,

345, Tha decontamination connector of claim 87, wherein the decontamination connector is
attached to a buretrol

306. The decontamination connecior of claim 67, wherein the decontamination connector
forms a unitary structure with g container,

347, The decontamination connector of claim 87, wherein the decontamination connector
forms a unitary structure with a bag.

308. The decontamination connector of claim 67, wherein the decontamination connector
forms a unitary structure with a vial,

349, The decontamination connector of claim 87, wherein the decontarminagtion connector
forms a unitary structure with a bottle,

316 The decontamination conngctor of claim 87, wherein the decortamination connector is
fiush mounted or surface mounted {0 a container,

311, The decontamination connector of daim 67, wherein the decontamination connector
abuts 3 wall of a container.

312, The decontamination connector of dalm &7, wherein the decontamination connecior
ahiits g container,

333, The decontamination connector of daim 67, wherein the decontamination connector
abuts 2 bag or a bottle,

314, The decontamination connector of claim 67, wherein the decontamination connector
abutis 2 wall of a bag or abuis a wall of a bottle.

315, The decontamination conngctor of claim §7, whearein the connection interfage has a
thickness of less than § millimeters,

316, The decontamination connector of claim 67, wherein the connection interface has a
thickness of less than 4 millimeters.

317, The decontamination conngctor of claim 87, wherein the connection interface has a
thickness of less than 3 millimeters.

318, The decontamination connactor of claim 67, wherein the connection interface has a
thickniess of less than 2 millimeters.

315 The decontamination connecior of claim 67, wherein the connection interface has a
thitckness of less than 1 millimeters,

324, The decontamination connecior of clalm 67, whereln the connection interface is 3 film.

321, The decontamination connector of daim 67, wherain the connection interface s made
of a plastic material.

322 The decontamination connector of clalm 67, wherein the connection interface is made
of a metal alioy.

323, The decontamination connector of claim 87, wherein the connection interface is made
of an elastomeric material

324, The decontamination connactor of daim 87, wherein the connection intevface is made
of a rubber material,

325, The decontamination connector of ciaim 67, further comprising a valve,

326, The decontamination connector of claim 87, further comprising a one~way valve.

337, The decontamination connectar of daim 67, further comprising 2 nlercing member,
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328, The decontarnination connector of cialm €7, further comprising a needle.

328. The decontamination connector of ciaim &7, further comprising a hollowed needle,

230, The decontamination connector of claim 88, whersin the connection interface is made
of g flexible material,

331, The decontamination connector of claim 88, wherein the connection interface is mads
of a rigid materiat,

332, The decontamination connecior of claim 68, wherein the connection interface is made
of & flexible and a rigid material,

333. The decontamination connector of claim 68, wherein the connection interface is
covered by a sterilizing subsiance.

334, The decontamination connector of claim 68, wherein the connection interface is
covered by 3 disinfecting substance,

335, The decontamination connector of claim 68, wherein the connection interface is
covared by isopropyl alcohol,

336, The decontamination connector of claim 68, wherein the connection interface is
coverad by 70% isopropyl alcohel,

337, The decontamination connector of claim 68, wherein the connection interface is
covered by a seal.

338, The decontamination connector of claim 68, wherein the connection interface is
covered by 3 peelabis seak.

334, The decontamination connector of claim 68, wherein the connection interface is
cavered by a seal, wherain the seal is attached to the decontamination connector via 2 frangible
seal.

344, The decontamination connector of claim 68, wherein the connection interface is
covered by 3 seal, wherein the seal is attached to the connection interface via a frangible seal.

341. The decantamination connector of caim 68, wherein the connection interface is
covered by a seal, wherein the seal is attached to the connection interface via an adhesive.

342, The decontamination connector of claim 68, wherein the decontamination connector is
attached (o a vessel.

343, The decontamination connector of ¢laim 68, whersin the decontamination connecior is
integrally attached 10 a container,

344, The decontamination connecior of claim 68, wherein the decontamination connecior is
sttached to g comtalner,

345, The decontamination connector of claim 88, wherein the decontamination connactoris
attached to a bag.

346, The decontamination connector of claim 68, wherein the decontamination connecior is
attached 10 a bottle.

347, The decontamination connector of claim 68, wherein the decontamination connecior is
attached to a vial,

348, The decomamination connector of claim 68, wherein the decontamination connector is
attached 1o a syringe or a filter,

349, The decantamingtion connector of claim 88, wherein the decontamination connector is

attached 10 & buretral,
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350,

351.

332.

383,

3h4.

355,

354,

357,

358,

359

386G,

361

382,

343,

365,

366,

3e?.

368,

369,
370,
371.
372
373.
374

The decordamination connector of claim 68, wherein the decontamination connector
forms a unitary structure with a container,

The decontamination connector of claim 68, wherein the decontamination connegior
forms a unitery structure with & bag.

The decontamination connector of claim 68, wherein the decontamination connegior
forms a unitary strycture with a vial,

The decontamination connector of claim 68, wherein the decontamination connecior
forms & unitary structure with a bottls,

The decontamination connactor of claim 68, wherein the decontamination connecior is
flush mounted or surface mounted 1o 8 container,
The decontamination connector of ¢laim 68, wharsin the decontamination connactor
abuts a wall of a container.

The decontamination connactor of claim 68, wherein the decontamination connacior
abuls a container:
The decontamination connector of ciaim 68, whersin the decontamination connecior
abauts a bag or & bottle,
The decomtamination connactor of claim 68, wherein the decomamination connector
abuts a wall of 3 bag or abuts 3 wall of a bottle.

. The decomtamination connector of claim 68, wherein the connection interface has 2

thickness of less than 5 millimeters.
The decontamination connector of claim 68, wherein the connection interface has 3
thickness of less than 4 millimetars,
Tha decordamination connacior of claim 68, wherein the connaction interface bas a
thickness of less than 3 millimetars.
Thae decontamination connector of claim 68, wherein the connection interface has a
thickness of less than 2 millimeaters.
The decontamination connector of claim &8, wherain the connaction interface has a
thickness of less than 1 millimetars.
The decontamination connector of ciaim 88, wherein the connection interface is a film.
The decordamination conrector of ciaim 88, wherein the connaction interface is mads
of a plastic material.
Tha decontamination connector of claim 68, wherein the connaction interface is made
af & metal alloy.
The decantamination connactor of claim 88, wherein the connection imterface is made
of an elastomeric material,
The decontamination connactor of claim 68, wharein the connection interfacs s made
of a rubber material
The decontamination connector of claim 68, further comprising 3 valve,
The decantamination connector of claim 68, further comprising a one-way valve,
The decontamination connector of clabm 88, further comgptising a plercing member,
The decontamination connector of claim 68, further comprising a needie,
The decontamination connector of claim &8, further comgprising 3 hollowed needle.
& container housing a substance intended for intracorporeal administration to a patient,
the container comprising:
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a hinge mechanism; and

an externally displaceable connection interface,

wherein the hinge machanism is configurad to provide for the external displacement of the
connaction interface,

375, The container of ¢laim 374, wherein the comainer is a vial,

376, The container of claim 374, wherein the container is a bottie.

377, The container of claim 374, wherein the container is g syringe,

378. A cortainer housing 7 substance intended for intracorporeal administration to a patient,

the containgr comprising:

an externally dispiaceable peelable connection interface,

wherein the rall mechanism is configured to provide for the external displacement of the
connection interface,

374, The container of claim 378, wherein the peeiable connection interface is double foided.

380, The container of claim 379, wherein the peelable connection interface i folded upon
fteaif,

381, Tre container of olaim 69, wherein the container is g bottle,

382. The container of claim 6%, wherein the container is a vial,

383, The container of claim 69, wherein the container is 3 syringe.

384, The container of claim 89, whereln the container has a rigid wail,
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