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(54) Title: CONNECTION ASSEMBLY FOR CONDUCTING A MEDICAL LIQUID
(54) Bezeichnung : ANSCHLUSSBAUGRUPPE ZUM LEITEN EINER MEDIZINISCHEN FLUSSIGKEIT

(57) Abstract: The invention relates to a connection assembly for conducting a medical liquid,

FIGS

attachment part.

m (57) Zusammenfassung:

comprising a connection piece (11) through which a medical liquid can be pumped; an
attachment part (2) which can be attached to the connection piece (11) and which can be
connected to a pump device (5) for pumping a medical liquid through the connection piece; an
opening (210) into which the connection piece (11) engages when the attachment part (2) is
attached to the connection piece (11); and a seal element (4) for sealing a passage between the
connection piece (11, 12) and the attachment part (2). The seal element (4) can be inserted into
the opening (210) of the attachment part (2) in an insert direction (E) such that the seal element
(4) is held between the attachment part (2) and the connection piece (11) when the attachment
part (2) is attached to the connection piece (11). The seal element (4) has a sealing head (40),
which closes the opening (210) of the attachment part (2) against the passage of liquid when the
attachment part (2) is attached to the connection piece (11), and a body (42), which adjoins the
sealing head (40) and which can be arranged in the opening (210) at a radial distance to the
attachment part (2). The interior of the seal element (4) is free of a tipped body, which should
aid the opening process of the sealing head (40). The seal element (4) has a shoulder (410),
which projects beyond the sealing head (40) radially to the insett direction (F) and which can
be brought into contact with a paired contact surtace (212) within the opening (210) of the
attachment part (2) along the insert direction (E), at the transition between the sealing head (40)
and the body (42); a flange (420) which is arranged at a distance from the shoulder (410) along
the insert direction (E), projects radially outwards with respect to the body (42) of the seal
element (4), and is held between the attachment part (2) and the connection piece (11) when the
attachment part (2) is attached to the connection piece (11) such that the lower face (422) of the
flange (420) rests on a support surface (114) of the connection piece (11) and the upper face
(421) of the flange is at least partly exposed; and a foot portion (43) which engages into a
paired recess (113) in the connection piece (11) when the attachment part (2) is attached to the
connection piece (11). In this manner, a medical liquid-conducting connection assembly can be
provided which allows a reliable hold of the seal element between the connection piece and the

[Fortsetzung auf der ndchsten Seite]



WO 2016/188957 A1 |IIIWAK 00T 0 VA OO A

Veroffentlicht:

—  mit internationalem Recherchenbericht (Artikel 21 Absatz

3)

Die Erfindung betrifft eine Anschlussbaugruppe zum Leiten einer medizinischen Fliissigkeit umfasst ein Anschlussstiick (11),
durch das eine medizinische Fliissigkeit forderbar ist, ein an das Anschlussstiick (11) ansetzbares Ansetzteil (2), das mit einer
Férderreinrichtung (5) zum Férdem einer medizinischen Fliissigkeit durch das Anschlussstiick verbindbar ist und eine Offnung
(210) aufweist, in die das Anschlussstiick (11) bei an das Anschlussstiick (11) angesetztem Ansetzteil (2) eingreift, und ein
Dichtelement (4) zum Abdichten eines Ubergangs zwischen dem Anschlussstiick (11, 12) und dem Ansetzteil (2), wobei das
Dichtelement (4) in eine Einsetzrichtung (E) in die Offaung (210) des Ansetzteils (2) einsetzbar ist derart, dass bei an das
Anschlussstiick (11) angesetztem Ansetzteil (2) das Dichtelement (4) zwischen dem Ansetzteil (2) und dem Anschlussstiick (11)
gehalten ist. Das Dichtelement (4) weist einen Dichtkopt (40), der bei an das Anschlussstiick (11) angesetztem Ansetzteil (2) die
Offoung (210) des Ansetzteils (2) gegen einen Fliissigkeitsdurchtritt verschlieBt, und einen an den Dichtkopf (40) anschlieBenden
Kérper (42), der mit radialem Abstand zum Ansetzteil (2) in der Offoung (210) anordbar ist, auf. Ein Innenraum des
Dichtelements (4) ist frei von einem K&rper mit einer Spitze, der das Offnen des Dichtkopfs (40) unterstiitzen soll. Es ist
vorgesehen, dass das Dichtelement (4) am Ubergang zwischen dem Dichtkopf (40) und dem Kérper (42) eine radial zur
Einsetzrichtung (E) iiber den Dichtkopt (40) vorstehende Schulter (410), die entlang der Einsetzrichtung (E) in Anlage mit einer
zugeordneten Anlagefliche (212) innerhalb der Offnung (210) des Amsetzteils (2) bringbar ist, und einen entlang der
Einsetzrichtung (E) zu der Schulter (410) beabstandeten, gegeniiber dem Kérper (42) des Dichtelements (4) radial nach auflen
vorstehenden Flansch (420), der bei an das Anschlussstiick (11) angesetztem Ansetzteil (2) derart zwischen dem Ansetzteil (2)
und dem Anschlussstiick (11) gehalten ist, dass der Flansch (420) mit seiner Unterseite (422) auf einer Auflagefldche (114) des
Anschlussstiicks (11) aufliegt und seine Oberseite (421) zumindest abschnittsweise freiliegt, und einen FuBlabschnitt (43) bei an
das Anschlussstiick (11) angesetztem Ansetzteil (2) in eine zugeordnete Ausnehmung (113) in dem Anschlussstiick (11) eingreift,
aufweist. Auf diese Weise kann eine Anschlussbaugruppe zum Leiten einer medizinischen Fliissigkeit zur Verfiigung gestellt
werden, das einen zuverldssigen Halt des Dichtelements zwischen dem Anschlussstiick und dem Ansetzteil erméglicht.
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Connection assembly for directing a medical liquid

FIELD OF THE INVENTION

[0001] The invention relates to a connection assembly for directing a medical liquid.

BACKGROUND OF THE INVENTION

[0002] Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common

general knowledge in the field.

[0003] Such a connection assembly can be used, for example, on a container for medical
liquids in the form of, for example, a flexible bag, an ampule or some other bottle in order to
direct a medical liquid into, or remove it from, the container. Such a connection assembly can

also be described briefly as a connector.

[0004] In a connector for a medical-liquid-containing packaging known from WO
2005/037362 A1, a self-sealing membrane is inserted into a channel-like recess of a connecting
part. The channel-like recess is sealed off by a detachable part that can be broken off to
release the channel-like recess from the connecting part, so that a syringe with connecting
piece can be attached to the connecting part. By attaching the syringe to the connector, the
membrane can be opened so that a liquid in a container can be delivered into or out of the

container.

[0005] In the case of a connector known from WO 2010/034470 A1, a hollow body having a
point is arranged on one side of a membrane that faces away from a syringe to be attached to
the membrane. The hollow body supports the opening of the membrane. When the syringe is
attached to the connector, the membrane is pressed by the syringe onto the point of the hollow
body so that the syringe engages with the hollow body and thus enables flow through the

membrane and the hollow body.

[0006] A valve unit having a hollow body that supports the opening of a membrane is also
described in WO 93/11828 A1. The document shows a needle-free valve unit having a tubular
body that defines an internal cavity. The valve unit additionally includes a hollow spike with an

enclosed tip arranged in the cavity. The valve unit further includes an elastic silicone seal which
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closes the valve unit and covers the point of the spike. The seal has a sealing head, a conical
side wall and a lower sealing lip. The lower sealing lip is clamped between an annular sleeve

and the underside of a ring.

[0007] Such connectors are used, for example, to create so-called needle-free access to a
container, such as a bag or a bottle, which holds medical liquid in order to fill the container with
liquid or remove liquid from the container via the access. Such needle-free access provides entry
to the container using a delivery device that has no injection needle. Instead, a connecting piece
for a delivery device in the form of a syringe, for example, is incorporated into a slot opening of a
sealing element in order to open the slot opening in this manner and allow flow between the

delivery device and the container.

[0008] By using needle-free access, the risk of injury in particular, which would otherwise be

present when using injection needles, can be reduced.

[0009] Even if the sealing element provided is already sterile, legal requirements can make it
necessary to wipe or dab off the outside of the delivery device before attaching the delivery
device to the attachment part. This should ensure access to a container, for example, under
sterile conditions. Such connectors that can be dabbed or wiped are known, for example, from
EP 1470352 B1 and EP 1217 284 B1.

[0010] US 2010/0298782 A1 describes an intravascular valve component which has a valve
housing and a flexible, pressure-activated pressure control valve. The housing includes a
proximal and a remote housing part which are connected to one another. The valve includes a
slotted central valve wall and an annular flange that surrounds the valve wall. The flange has a
flange wall that extends radially and a protrusion that extends axially from the flange wall. The
protrusion engages with a part of the valve housing in order to minimize the radial movement of

the valve relative to the housing.

SUMMARY OF THE INVENTION

[0011]  According to a first aspect of the present invention there is provided a connection
assembly for directing a medical liquid comprising:

a connector through which a medical liquid can be delivered,

an attachment part attachable to a connector that can be connected to a delivery

device to deliver a medical liquid through the connector and
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a sealing element to seal the transition between the connector and the attachment
part such that, when the attachment part is mounted on the connector, the sealing element is
held between the attachment part attached to the connector, where the sealing element has
a sealing head that, when the attachment part is mounted on the connector, seals off an
opening of the attachment part from the passage of liquid and has a body joined to the
sealing head that can be arranged in the opening with radial distance from the attachment
part, and an interior space of the sealing element is free of any body having a point intended
to support the opening of the sealing element,

wherein the sealing element has

- at the transition between the sealing head and the body, a shoulder that projects
radially with respect to the insertion direction (E) through the sealing head, which along the
insertion direction (E) can be brought into contact with a contact surface inside the opening of the
attachment part,

- aflange projecting radially outward with respect to the body of the sealing
element separated from the shoulder along the insertion direction (E) that is held by the
attachment part attached to the connector between the attachment part and the connector in
such a manner that the flange rests with its lower side on a bearing surface of the connector
and its upper side is at least partially exposed, and

- afoot section, which, when viewed in an axial direction along the insertion
direction (E), joins to the body below the flange and engages in the connector on the

attachment part attached to the connection piece in an associated recess.

[0012] Itis an object of the present invention to overcome or ameliorate at least one of the

disadvantages of the prior art, or to provide a useful alternative.

[0013] Advantageously, at least one preferred embodiment of the present invention provides
a connection assembly to guide a medical liquid which is reliably secured but which also allows
a certain mobility of the sealing element. The flow, in particular should not be significantly
affected by this. At least one preferred embodiment of the invention advantages comprises the
provision of a connection assembly in which the wiping or dabbing off of the sealing element for

the purpose of disinfection is made possible.

[0014] It is a connection assembly for directing a medical liquid. It includes a connector
through which a medical liquid is delivered and an attachment part attached to a connector
which can be connected to a delivery device for delivering a medical liquid through the

connector. Preferably, the attachment piece has an opening that engages with the connector
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when the attachment part is attached to the connector. The connection assembly also includes
a sealing element for sealing the transition between the connector and the attachment part. The
sealing element is preferably inserted into the opening of the attachment part in an insertion
direction in such a manner that the sealing element is held on the attachment part attached to
the connector between the attachment part and the connector. In particular, the interior of the
sealing element is free of any body having a point intended to support the opening of the

sealing element.

[0015] The sealing element has a sealing head that seals off the opening of the
attachment part from liquid passage when the attachment part is attached to the connector
and a body adjoining the sealing head that is or can be arranged with radial distance from the

attachment part in the opening.

[0016] The sealing element has

- a shoulder at the transition between the sealing head and the body that projects
radially with respect to the insertion direction through the sealing head and along the insertion
direction can be brought into contact with a contact surface inside the opening of the
attachment part and

- a flange which protrudes along the insertion direction at a distance from the
shoulder radially to the outside away from the body of the sealing element and is held,
preferably clamped, between the attachment part and the connector when the attachment part

is attached to the connector.

[0017] The sealing element is held between the attachment part and the connector when the
attachment part is attached to the connector in such a manner that the flange rests with its
lower side on a contact surface of the connector and its upper side at least partially exposed.
The sealing element has a foot section which, when viewed in an axial direction along the
insertion direction (E), joins to the body below the flange and engages in the connector on the

attachment part attached to the connector in an associated recess.

[0018] The sealing element is thus held between the attachment part and the connector in a
clamping manner when the attachment part is attached to the connector so that a transition
between the attachment part and the connector is sealed in a liquid-tight manner. The sealing
element here has a shoulder surrounding the insertion assembly which protrudes radially
towards the outside through the sealing head and — when the attachment part is attached to the

connector — rests on an associated support surface of the connector. The sealing element is
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thus supported by the shoulder, in particular, axially along the insertion direction opposite the
attachment part, so that the sealing element is axially fixed relative to the attachment part. The
diameter of the sealing element in the area of the shoulder is preferably within a range of 4 mm
to 10 mm, preferably 6 mm to 8 mm. Since the sealing element is supported on one side by the
shoulder and on the other by its flange and the foot section, a defined, secured placement of

the sealing element within the opening of the attachment part can be guaranteed.

[0019] The —in particular cylindrically formed — body of the sealing element connects to the
shoulder. The sealing element as a whole has a preferably rotationally symmetrical form, where
different sections of the sealing element can have different diameters. The body which
connects to the shoulder is arranged with radial play in the opening of the attachment part so
that a space inside the opening of the attachment part is made around the body in which the
sealing element can be deformed if a delivery device is attached to the attachment part.
Because a space is thus made in the opening oriented radially outward with respect to the walls
of the attachment part in which the sealing element can be pushed aside if a delivery device
such as a syringe with a connector is connected to the sealing element, a slot opening on the
sealing head of the sealing element can be reliably opened and unhindered flow between the
delivery device and the connector through the sealing element in an opened state becomes

possible.

[0020] The flange which protrudes radially to the outside connects to the body. This protrudes
over the body towards the outside. When the attachment part is attached to the connector, the
flange is fixed or held in a clamping manner between the attachment part and the connector so that
the flange itself is not clamped. This indirectly clamped mounting of the flange is accomplished in
that the sealing element is supported by the connector on the one side and by the shoulder on the
attachment part and by its flange and/or the foot section on the other side. The flange thus rests with
only its lower side on a contact surface of the connector and its upper side preferably partially or
completely exposed. The sealing element is thus fixed between the attachment part and the
connector via the flange, the flange preferably being located at the end of the body opposite the
shoulder and the sealing element thus supported by the shoulder on one side of the body and by the
flange on the other side of the body opposite the attachment part and the connector. The diameter
of the sealing element on the flange is preferably greater than the shoulder. The diameter of the
flange is preferably within a range of 5 mm to 11 mm, preferably 7 mm to @ mm. Since the flange
itself is not clamped, the sealing element thus retains a certain flexibility. As a result, the sealing
head can first be pushed down into the housing by the syringe connector the syringe when the

syringe is connected. The side wall of the sealing element can thus radially deflect. The sealing
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element can then be opened when the connector presses the syringe into a slot opening in the
sealing head. In particular, the radial compensation movement of the side wall can be supported by

the movable arrangement of the flange.

[0021] In one embodiment, a radial outer section of the flange can initially be held in a
clamping manner, for example, with an attachment part attached to a connector between a
contact surface of the connector and a projection of the attachment part that protrudes radially
inwards into the opening of the attachment part. The projection is preferably an annular
projection. The annular projection can extend fully or only partially over the periphery of the
sealing element. The sealing element can thus be placed over the annular projection, for
example completely inside the opening, where the annular projection of the body projecting
radially inward into the opening can be held at a radial distance from the outer walls of the
attachment part that surround the opening. The annular projection can thus effect a partially
clamped fixing of the sealing element between the attachment part and the connector. In
addition, the annular projection can support the (centered) placement of the sealing element
inside the opening with a radial distance to the attachment part’s walls surrounding the sealing
element. In a further embodiment, the connection between the connector and the attachment

part can also be provided by the annular projection.

[0022] The sealing element is preferably formed with a convex outer side that faces away
from the connector when the attachment part is attached to the connector. It is also
conceivable and possible that the sealing element on its outer side is essentially flat or

concavely curved towards the inside.

[0023] The outer side can in particular be in a state in which a delivery device can be
connected to an attachment part projecting outward from the attachment part or flush with a
surface of the attachment part so that, before attachment of the delivery device, the outer side
of the sealing element can be easily accessed from the outside and wiped or dabbed off in
order to sterilize it. The attachment part in this case can have a detachable part that in an initial
state is integrally associated with another section of the attachment part connected to the
connector and can be separated from this section, in particular broken off, to connect a delivery
device to the attachment part. On the detachable part removed from the attached part, the
sealing element can protrude with its outer side to the outside so that the outer side can be
wiped or dabbed off from the outside. The connection assembly, and in particular also the outer
side of the sealing element, can be provided in a sterile condition even in its initial state, that is,

before breaking off the detachable part.
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[0024]  The outer side is formed on the sealing head of the sealing element. If, for example, a
detachable part is removed from the attachment part, essentially only the outer side of the sealing
element is exposed and projects, for example, outwardly in a convexly curved manner and can be
wiped or dabbed off in a simple, reliable manner. The upper or outer side of the sealing head

preferably has a diameter within a range of 3 mm to 7 mm, preferably 4 mm to 6 mm.

[0025] The shoulder is preferably located on an end of the sealing head facing away from
the outer side. In the case of the connector according to the invention, no hollow body having a
point intended to support the opening of the membrane is provided. No body or hollow body
having a point is provided that is arranged in the interior of the sealing element and intended to

support the opening of the sealing head.

[0026] According to a further embodiment, a preferably cylindrical section when viewed
axially in the insertion direction (E) joins to the sealing head that merges into the shoulder which
projects radially outward over the section. This section preferably has a larger diameter than
that of the sealing head. The preferably cylindrically formed body can further join to the
shoulder, again seen axially along the insertion direction (E), where the shoulder protrudes
radially outward over the body. In addition, the body can have a recess in its outer side at a
transition to the flange, preferably provided by means of or as a step. In particular, there is only
a single step in the body. With this, the radial compensating movement of the sealing element
when the syringe is connected is supported, for example, by a kind of bulge. In cross-section,
the recess can have an essentially flat bottom. The recess can, for example, have a
quadrangular cross section. The base and the radial opening of the recess can in this case

have essentially the same dimensions.

[0027] A foot section, which protrudes from the flange in the insertion direction when viewed
axially in the insertion direction, can join to the flange and engages in an associated recess in
the connector when the attachment part is attached to the connector. An advantageous
connection between the sealing element and the connector is thus created at a defined position
of the sealing element within the opening of the attachment part. The sealing element can thus
be supported by the shoulder on one side of the body and by the flange and/or by the foot
section on the other side of the body opposite the attachment part and the connector. The
sealing element preferably has a total height within a range of 6 mm to 15 mm, preferably 9 mm

to 12 mm.
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[0028] The sealing element preferably has a slot opening on the sealing head which, when
the attachment part is attached to the connector, can be closed against liquid passage and,
by joining the delivery device to the attachment part, can be opened in such a way that a
medical liquid can be conveyed through the slot opening. Using such a slot opening, needle-
free access is created, by means of which, for example, a container connected to the

connector can be accessed when using a delivery device which has no hypodermic needle.

[0029] The delivery device can, for example, be fitted for this purpose with a connector on
the sealing element, where the connector, by pressure on the sealing element, first shifts the
upper side of the sealing element down and then presses it into the slot opening and thus
opens the sealing element to create a flow. The delivery device then extends itself at the
latest when it is fully attached — for example, screwed on tight — preferably to the connector
through the slot opening of the sealing element, so that there can be an unhindered flow
between the delivery device and the container through the sealing element. In one
embodiment, at least 80%, preferably 90%, of the opening cross section in the delivery
device through which the liquid is transported is exposed and is thus not covered by the seal.
The whole cross section of the opening in the delivery device through which the liquid is

transported is preferably exposed.

[0030] The attachment part is preferably formed in a single piece as a plastic molded part,
preferably as a plastic injection-molded part. The attachment part here has a first section and a
detachable part. The opening in which the connector engages when the attachment part is
attached to the connector is preferably formed in the first section. The detachable part in its
initial state is joined to the first section and can be removed, in particular broken off, from the
first section in order to connect a delivery device to the attachment part. The sealing element is
held on the first section and seals off the opening of the first section from the outside when the
detachable part is broken off. The outer side of the sealing element in this case faces towards
the outside for this and preferably projects through the first section towards the outside or is
flush with the first section. In one embodiment, the attachment part provides a preferably

female Luer fitting.

[0031] In one specific embodiment, the first section is formed by a connection section
which can be attached to the connector and a threaded portion connecting to the connection
section. The threaded portion has at least half threading for creating a threaded connection
to the delivery device. The threaded connection is preferably provided by double threads. In

this manner, a so-called Luer-lock connection is provided, by which a connection element in



18 Sep 2019

2016266694

9

the form of a union nut can be connected to a delivery device, for example a Luer-lock
syringe, to create a so-called Luer-lock connection. In its initial state, the detachable part is
connected to the threaded portion and in this manner seals off the attachment part from the
outside. To connect the delivery device to the attachment part, the detachable part can be
removed from the threaded section, in particular broken off, so that the delivery device can
be brought into connection in a screwing manner with the threaded portion via its connection

element.

[0032] The threaded portion and the detachable part are preferably integral in the initial state and
connected to each other in one piece. Between the threaded portion and the detachable part, a
predetermined breaking point, for example in the form of a circumferential notched recess, can be
provided to enable the defined removal of the detachable part from the threaded portion along a line

specified by the predetermined breaking point.

[0033] The sealing element is preferably situated with its sealing head in an engagement
opening of the threaded portion so that essentially only the outer side of the sealing head is
accessible from the outside. Particularly if the outer side projects over the threaded portion
towards the outside or terminates flush with the upper side of the threaded portion, the outside
of the sealing element can be advantageously wiped or dabbed off from the outside in order to
attach a delivery device to the attachment part and connect it to the connector under sterile

conditions.

[0034] The connector preferably engages with a head in the opening of the attachment part
when the attachment part is attached to the connector. In this case, the connector can
preferably be joined by positive-lock connection to the attachment part in which, for example, a
circumferential positive-lock element, such as a circumferential annular projection on the head
of the connector, engages with an associated positive-lock element on the attachment piece
and in this manner axially secures the attachment part with respect to the connector. In
addition, one or more positive-lock elements can be provided on the head to create a
rotationally stable securing of the attachment part to the head. To do this, for example, one or
more webs extending parallel to the insertion direction and/or several grooves parallel to the
insertion direction can be provided in which the complementary positive-lock elements on the
attachment part engage when the attachment part is attached to the connector, so that the

attachment part is fixed by this engagement in a rotationally stable manner to the connector.
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[0035] The connection assembly and/or the sealing element can be a component of a
container for medical liquids. In this case, the connector is connected to the container and
creates an access to the container. By using the attachment part that can be attached to the
connector and/or to the connector integrated into the connector, which can include the
sealing element, a delivery device can be connected to the connector in order to convey a

medical liquid into a container or out of the container.

[0036] The connection assembly can alternatively be a component of a connector to which
medical lines can be connected. For example, the connection assembly can be a component
of a so-called y-connector, to which two lines and, through the attachment part, also a

delivery device can be connected.

[0037] A sealing element for an embodiment of the connection assembly described above
and/or the connector described above is also within the scope of the invention. The sealing
element includes a sealing head and a body connected to the sealing head, where the sealing
element has a shoulder which projects over the sealing head radially with respect to the
insertion direction and in the insertion direction can be brought into contact with an associated
support surface inside the opening of a connector, and a flange which projects radially outward
at a distance from the shoulder in the insertion direction facing away from the body of the
sealing element and can preferably be held in a clamping manner in the connector. The flange
can lie with its lower side lying on a head of the connector and its upper side at least partially
exposed. In addition, a foot section which, viewed in an axial direction along the insertion
direction (E), connects to the body underneath the flange, can engage in an associated recess
in the head of the connector when the attachment part is connected to the connector. For

possible embodiments of the sealing element, reference is made to the above description.

[0038] Also within the scope of the invention is an arrangement that includes an
embodiment of the connection assembly described above or an embodiment of the sealing
element described above that has a connector to attach to an attachment part, where a
delivery device attached to the attachment part of the connector penetrates the slot opening

of the sealing element.

[0039] Unless the context clearly requires otherwise, throughout the description and the
claims, the words “comprise”, “comprising”, and the like are to be construed in an inclusive
sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense of “including,

but not limited to”.
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[0040] BRIEF DESCRIPTION OF THE DRAWINGSThe idea underlying the invention is

clarified below on the basis of the exemplary embodiment described in the figures. Shown are:

[0041] Fig.1 a view of a container in the form of a bag with connectors arranged on it,

to which attachment parts are attached;

[0042] Fig.2 an exploded view of the connector and the attachment part with sealing

elements arranged between them;

[0043] Fig.3 a separate view of a connector with an attachment part attached;
[0044] Fig. 4 a front view of an arrangement according to fig. 3;
[0045] Fig. 5 a sectional view on a cross-sectional plane corresponding to the drawing

plane according to fig. 4;

[0046] Fig. 6 a separate view of an attachment part;

[0047] Fig. 7 a separate view of a sealing element;

[0048] Fig. 8A a front view of the connector;

[0049] Fig. 8B a side view of the connector;

[0050] Fig. 9 a view of an attachment part on the connector with the detachable part

broken off;

[0051] Fig. 10 an enlarged view of the attachment part with the detachable part broken
off;

[0052] Fig. 11 the sectional view according to fig. 5 with the detachable part broken off;

[0053] Fig.12A  a schematic view of a delivery device in the form of a syringe on the

connector;

[0054] Fig. 12B  a cross-sectional view of a delivery device (here in the form of a syringe)

connected to the connector;
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[0055] Fig. 13 a view of a connection assembly in the form of a y-connector; and

[0056] Fig. 14 an exploded view of the arrangement according to fig. 13.

[0057] Fig. 1 shows container 1 in the form of a flexible bag, which has a bag body 10 for
receiving a medical liquid, for example a medicine, a saline solution or a nutrient solution or
the like. A medical liquid can be stored in container 1, wherein liquid can be filled into

container 1 or removed from container 1 via connectors 11, 12.

[0058] Connectors 11, 12 create access to container 1. In the illustrated exemplary
embodiment, there is a first connector 11, here designed to allow, together with attachment part
2, connection of delivery device 5 in the form of a syringe (see figs. 12A and 12B), so that a
liquid component can be delivered into container 1 via connector 11. The second connector 12,
however, together with attachment part 3, provides an access by which an infusion set, for
example, can be connected to container 1 in order to supply a liquid from container 1 to a

patient.

[0059] Fig 2 shows in an exploded view the connection assemblies which are formed by
connectors 11, 12, attachment parts 2, 3 and associated sealing elements 4, 6 between
connectors 11, 12 and attachment parts 2, 3. Connectors 11, 12 are to be placed between
sheets to create container 1 and are welded to the sheets so that connectors 11, 12 are
integrally bonded to the sheets. Attachment parts 2, 3 are to be attached to connectors 11, 12
to complete container 1, so that sealing elements 4, 6 are located between attachment parts 2,
3 and connectors 11, 12 and in this manner a transition between attachment parts 2, 3 and

connectors 11, 12 is sealed liquid-tight.

[0060] Each attachment part 2, 3 has a detachable part 20, 30 which can be broken off to
create an access to container 1. Detachable part 20 can be broken off from attachment part 2 to
attach delivery device 5 in the form of a syringe to attachment part 2 and, through it, to provide
liquid into container 1. Detachable part 30 can be broken off of attachment part 3 in order, for
example, to stick an infusion set with a spike through sealing element 6 and take liquid through it

from container 1 to supply the liquid to a patient, for example.

[0061] Each attachment part 2, 3 also has a connection section 21, 31, which can be brought
into engagement with associated connectors 11, 12, so as to create a positive lock connection

between respective attachment pieces 2, 3 and associated connectors 2, 3.
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[0062] The connector provided by first connector 11 and attachment part 2 attached

thereto is explained below.

[0063] Figs. 3 to 11 show an exemplary embodiment of a connector including connector 11
and attachment part 2. Connector 11 is here, as previously described, bonded to sheets of
container 1 and is thus incorporated in an integral manner between the sheets. Attachment
part 2 can be attached to connector 11 so that, in its attached position, attachment part 2 is

held in a positive-lock manner on connector 11.

[0064] The attachment part 2 has a first section comprising connection section 21 and
threaded portion 22, which connects to it, and detachable part 20. Attachment part 2 is
formed in one piece as a plastic molded part and associated in its initial state with detachable

part 20 attached to threaded portion 22.

[0065] Connector 11 has flow opening 111, which is closed to the outside by attachment part 2
when attachment part 2 is attached to connector 11, so that no liquid can get out of container 1 or
into container 1. As is visible from the sectional view according to fig. 5, when attachment part 2 is
attached, connector 11 then engages with head 110 into opening 210 of connection section 21 and,
axially via a circumferential positive-lock element in the form of annular projection 115, and via
positive-lock elements 116, 117 in the form of axially extending webs and grooves is connected in a
rotationally stable manner to attachment part 2. Within opening 210 of connection section 21 of
attachment part 2, complementary positive-lock elements in the form of, for example, annular
recesses are thus formed to engage with circumferential positive-lock element 115 and in the form

of axially extending webs and/or grooves to engage with webs 116 and grooves 117.

[0066] When attachment part 2 is attached to connector 11, sealing element 4 is between
attachment part 2 and connector 11 and is held in a clamping manner between attachment part 2
and connector 11. Sealing element 4 can be inserted in insertion direction E into opening 210
inside attachment part 2 (see fig. 6). Sealing element 4, as shown in fig. 7, is formed as a
rotationally symmetrical body and has a sealing head 40, which is in engagement opening 221 of
threaded portion 22 and protrudes with convexly curved or flat side 400 out past threaded portion
22 in the direction of detachable part 20. Side 400 can also, however, be flush with the upper side
of threaded portion 22.

[0067] Cylindrical section 41, which merges into shoulder 410, connects to sealing head 40,

which rests on circumferential conical support surface 212 in the inner transition between
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connection section 21 and threaded portion 22 of attachment part 2 when sealing element 4 is

set into opening 210. Cylindrical section 41 here has a larger diameter than sealing head 40.

[0068] A cylindrical body 42, which is inserted with a clearance in opening 210 of
connection section 21, is connected to shoulder 410, which projects radially outward past
section 41 and surrounds sealing element 4. Cylindrical body 42 here has a smaller diameter
than shoulder 410. Since body 42 is inserted in opening 210 with a radial distance from the
circumferential wall of connection section 21, sealing element 4 can be deformed in an
advantageous manner by the attachment of delivery device 5 to create a flow through sealing

element 4 between delivery device 5 and container 1.

[0069] Body 42 carries a circumferential flange 420 on an end facing away from sealing head
40. Flange 420 rests with its lower side 422 on support surface 114 of connector 11. Its upper
side 421 can be completely exposed. Upper side 421 is, in this case, not covered. It is not in
contact or engagement with a corresponding component. For example, upper side 421 is not
covered with a clamping surface of connector 2. Upper side 421 of flange 420 can also be only
partially exposed. In this embodiment, flange 420 can be between annular projection 211 of
connection section 21 and contact surface 114 on head 110 of connector 11 and thus be partially
held in a clamping manner between annular projection 211 and contact surface 114 when
attached part 2 is attached to connector 11. A radially outer section of flange 420 is held in a

clamping manner.

[0070] Above flange 420 or on a transition to flange 420, cylindrical body 42 has a recess
423 in is outer side. With this, the deformation of sealing element 4 can be supported when
delivery device 5 is attached. Recess 423 is formed by a step in the outer side. In cross
section, recess 423 has an essentially flat bottom. Recess 423, for example, has a box-like
cross section. The base and the radial opening of recess 423 can have essentially the same

dimensions (as viewed in insertion direction E).

[0071] Foot section 43 connects to flange 420, which engages in recess 113 on head 110 of

connector 11.

[0072] In the attached position, attachment part 2 rests at the front on outer flange 112 of

connector 11.
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[0073] Since sealing element 4 is supported on one side by shoulder 410 on attachment
part 2 and on connector 11 by flange 420 and foot section 113 on the other, a defined,
secured placement of sealing element 4 within opening 210 of attachment part 2 can be
guaranteed. Through a cylindrical inner opening 44, which extends through body 42 and
cylindrical section 41 of sealing element 4 starting from foot section 43 through to sealing
head 40 and connects to tapered flow section 118 of connector 111, a higher flow between
delivery device 5 and container 1 can be achieved when delivery device 5 is attached to
attachment part 2. The inner opening 44 preferably has a diameter in a range of from 1 mm

to 5 mm, preferably from 2 mm to 4 mm.

[0074] In an initial state, represented in fig. 5, attachment part 2 is attached together with
sealing element 4 to connector 11, so that connector 11 is closed toward the outside. Sealing
element 4 in this initial state is not accessible from the outside because upper side 400 of
sealing head 40 in opening 221 of threaded portion 22 is covered towards the outside by
detachable part 20.

[0075] Detachable part 20 is connected via predetermined breaking point 200 in the form
of a notch-like circumferential recess to threaded portion 22. In order to attach delivery
device 5, in the form of a syringe for example, to attachment part 2 and in this manner create
an access to container 1 for filling it with a liquid, a user can break detachable part 20 off of
threaded portion 22 by gripping handle element 201 of detachable part 20 with his fingers
and releasing detachable part 20 from threaded section 22, as is described in fig. 9. When
detachable part 20 is removed, attachment part 2 thus exists without detachable part 20, as

is described in fig. 10.

[0076]  After breaking off detachable part 20, sealing element 4 has its, for example,
outward-facing side 400 on sealing head 40 exposed so that this outward-facing side 400 can
be accessed from the outside. In one embodiment in which side 400 is formed convexly and
projects over upper side 222 of threaded portion 22 in a curved manner, side 400 of sealing
element 4 can be wiped or dabbed off in an efficient manner in order to clean and disinfect
sealing element 4 in accordance with any legal requirements that may be present. Flat side 400

can also be appropriately wiped or dabbed off.

[0077]  Then delivery device 5 in the form of a syringe can, as shown in figs. 12A and 12B, be
attached to threaded portion 22 by bringing connection element 50, in the form of a nut or union nut

of delivery device 5, into contact with threads 220 via threads 500 on threaded portion 22 in a screw-
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like manner. Connecting piece 51 of delivery device 5 is inserted through this into engagement
opening 221 on threaded portion 22, so that connecting piece 51 presses on sealing head 40 of
sealing element 4, first presses this downward and then opens it at slot opening 45 (see fig. 11).
Connecting piece 51 thus penetrates sealing head 40 at slot opening 45 and enters into liquid
communication with cylindrical opening 44 so that a flow is provided between delivery device 5 and

flow opening 111 of connector 11.

[0078] With the pressing of connecting piece 51 into engagement opening 221, sealing head 40
is also pressed into attachment part 2 and, together with the other sections 41, 42, forced aside into
the available space radially outside section 42. When connecting piece 51 is fully inserted,
connecting piece 51 creates a positive lock connection with engagement opening 221 and reaches
through sealing head 40, which creates an efficient flow connection between connecting piece 51
and flow opening 118 on head 110 of connector 11, which is not affected, or only marginally so, by
sealing element 4. Delivery device 5 extends itself at the latest when in a fully attached state, here
fully tightened for example, with its connecting piece 51 through slot opening 45 of sealing element
4, so that a flow between delivery device 5 and container 1 can take place unhindered, or essentially
unhindered, through sealing element 4. The whole cross section of the opening in delivery device 5,

through which the liquid transport takes place is preferably exposed, as shown.

[0079] Delivery device 5 has a syringe body 52 and a plunger 53, which can be pushed
into syringe body 52 in order to convey in this manner a liquid from syringe body 52 into

container 1.

[0080] Because a, for example, cross-shaped or straight slot opening 45 is provided in sealing
head 40 of sealing element 4, a needle-free access is created which can be accessed by using
delivery device 5 without an injection needle. When delivery device 5 is attached, connecting piece
51 achieves engagement with slot opening 45 and in this manner opens sealing element 4 so that a

flow between delivery device 5 and container 1 is created.

[0081]  After removing delivery device 5 from attachment part 2, sealing element 4 again

closes automatically and seals itself, so that no liquid can escape from container 1.

[0082] Figs. 13 and 14 show a further exemplary embodiment in which a connection assembly

comprising connector 11, attachment part 2 arranged on it and sealing element 4 is used.
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[0083] In this case, the connection assembly is a component of connector 7 in the form of a
so-called y-connector. Connector 7 has two connection lines 70, 71 to each of which can be
connected a medical line in the form of an infusion tube or the like. Line connections 70, 71 are
in a flow connection with connector 11 at connection point 72 so that a medical liquid in a line
system connected to line connection 70, 71 can be delivered or taken out of the line system via

connector 11.

[0084] Attachment part 2 is arranged on connector 11 in this exemplary embodiment.
Sealing element 4 is clamped between attachment part 2 and connector 11. As in the
exemplary embodiments according to figs. 1 to 12, threaded portion 22 of attachment part 2
is connected to detachable part 20, which can be broken off to connect a delivery device 5
(see fig, 12) to threaded portion 22 and to further connect delivery device 5 to connector 11.
Because sealing element 4 can protrude with its convex side 400 toward the outside over
upper side 222 of threaded portion 22 and is thus easily accessed, side 400 of sealing
element 4 can easily be wiped off before attaching delivery device 5 in order to disinfect
outward-facing side 400 of sealing element 4. Flat side 400 can also be appropriately wiped
or dabbed off.

[0085] Connector 11 as well as attachment part 2 are identical in form and function to
those previously described for the exemplary embodiment according to figs. 1 to 12B, so that

the previous embodiments should be referenced.

[0086] The idea underlying the invention is not confined to the previously described examples of

the exemplary embodiment, but can also be accomplished in a completely different way.
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10
11,12
110, 120
111
112
113
114
115
116
117
118
2
20
200
201
21
210
211
212
22
220
221
222

30
31

40
400
41

Bag

Bag body
Connector
Head

Flow opening
Flange
Recess

Bearing surface

Positive-lock element (annular projection)

Web

Notch

Flow opening
Attachment part

Detachable part

Predetermined breaking point

Handle element
Connection section
Opening

Annular projection
Contact surface
Threaded section
Threads
Engagement opening
Upper side
Attachment part
Detachable part
Connection section
Sealing element
Sealing head
Convex or flat side
Section

18



18 Sep 2019

2016266694

19

410 Shoulder

42 Body

420 Flange

421 Upper side of the flange

422 Bottom of the flange

423 Recess or step in the outside of the

sealing element or of body 42

43 Foot section
44 Opening
45 Slot opening
5 Delivery device (syringe)
50 Connection element
500 Threads
51 Connecting pieces (syringe cone)
52 Syringe body
53 Plunger
Sealing element
Connector
(70, 71) Line connection
72 Connection point

E Insertion direction
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Claims

1. A connection assembly for directing a medical liquid comprising:

a connector through which a medical liquid can be delivered,

an attachment part attachable to a connector that can be connected to a delivery
device to deliver a medical liquid through the connector and

a sealing element to seal the transition between the connector and the attachment
part such that, when the attachment part is mounted on the connector, the sealing element is
held between the attachment part attached to the connector, where the sealing element has
a sealing head that, when the attachment part is mounted on the connector, seals off an
opening of the attachment part from the passage of liquid and has a body joined to the
sealing head that can be arranged in the opening with radial distance from the attachment
part, and an interior space of the sealing element is free of any body having a point intended
to support the opening of the sealing element,

wherein the sealing element has

- at the transition between the sealing head and the body, a shoulder that projects
radially with respect to the insertion direction (E) through the sealing head, which along the
insertion direction (E) can be brought into contact with a contact surface inside the opening of the
attachment part,

- aflange projecting radially outward with respect to the body of the sealing
element separated from the shoulder along the insertion direction (E) that is held by the
attachment part attached to the connector between the attachment part and the connector in
such a manner that the flange rests with its lower side on a bearing surface of the connector
and its upper side is at least partially exposed, and

- afoot section, which, when viewed in an axial direction along the insertion
direction (E), joins to the body below the flange and engages in the connector on the

attachment part attached to the connection piece in an associated recess.

2. The connection assembly according to claim 1, wherein the sealing element is convex
or flat on a side which faces away from the connector when the attachment part is attached to

the connector.

3. The connection assembly according to claim 2, wherein the sealing head has the

convex or flat side.
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4. The connection assembly according to any one of claims 1 to 3, wherein the flange is

located on an end of the body oriented away from the sealing head

5. The connection assembly according to any one of the preceding claims, wherein the
flange is partially clamped on the attachment part attached to the connector between a contact
surface of the connector and a projection such as an annular projection that extends radially

inward into the opening of the attachment part.

6. The connection assembly according to any one of the preceding claims, wherein,
when viewed axially along the insertion direction (E), a preferably cylindrical section that
transitions into the shoulder, which protrudes radially through the section towards the outside,

connects to the sealing head.

7. The connection assembly according to any one of the preceding claims, wherein,
when viewed axially along the insertion direction (E), the preferably cylindrical body connects to

the shoulder, the shoulder protruding radially through the body towards the outside.

8. The connection assembly according to any one of the preceding claims, wherein the

body has a recess on its outer side, preferably provided by a step on a transition to the flange.

9. The connection assembly according to any one of the preceding claims, wherein, the
sealing element has a slot opening which is closed against liquid passage at the attachment
part attached to the connector and can be opened via a connection of the delivery device to the
attachment part in such a manner that a medical liquid can be delivered through the slot

opening.

10. The connection assembly according to any one of the preceding claims, wherein the
connecting part has

- afirst section, in which the opening is formed, and

- adetachable part that in its initial state is connected to the first section and can

be removed from the first section in order to connect a delivery device to the attachment part.

11. The connection assembly according to claim 10, wherein the first section is formed so
that a threaded connection to the delivery device is created via a connecting section which can
be attached to the connector and a threaded portion attached to the connecting section,

preferably having at least a half thread , where the detachable part in its initial state is
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connected to the threaded portion and can be removed from the threaded portion to connect

the delivery device to the attachment part.

12. The connection assembly according to claim 11, wherein the threaded portion and the
detachable part are formed as one piece, where between the threaded portion and the
detachable part a predetermined breaking point is formed for detaching the detachable part

from the threaded portion.

13. The connection assembly according to claim 11 or 12, wherein the sealing element is

inserted in an engagement opening of the threaded portion.

14. The connection assembly according to any one of claims 11 to 13, wherein the
sealing element projects past an upper side of the threaded portion towards the outside or
terminates essentially flush with the upper side of the threaded portion when the detachable

part is removed from the threaded portion.

15. The connection assembly according to any one of the preceding claims, wherein the
connector engages with the attachment part attached to the connector with a head in the
opening of the attachment part and/or that arranged on the head is a positive-lock element
which runs around the insertion direction (E) and is in a positive-lock engagement with the
attachment part when attachment part is attached to the connector for axially securing the

attachment part to the connector.

16. The connection assembly according to claim 15, wherein at least one web running
parallel to the insertion direction (E) and/or at least one groove running parallel to the insertion
direction (E) for rotationally securing the attachment part to the connector is arranged on the
head.

17. A sealing element for a connection assembly according to any one of preceding
claims 1 to 16, comprising a sealing head and a body adjoining the sealing head, where the
sealing element has

- at the transition between the sealing head and the body, a shoulder projecting
radially with respect to the insertion direction (E) through the sealing head that along the
insertion direction (E) can be brought into contact with a contact surface inside the opening of

the connector,
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- aflange projecting radially outward with respect to the body of the sealing
element separated from the shoulder along the insertion direction (E), where the flange rests
with its lower side on a bearing surface of the connector and its upper side is at least partially
exposed, and

- afoot section, which, when axially viewed in the insertion direction (E), joins to
the body below the flange and engages in the attachment part attached to the connector in an
associated recess in the connector,

wherein a cylindrical inner opening, starting from the foot section through to the

sealing head, extends through the body .

18. An arrangement comprising a connection assembly according to any one of

preceding claims 1 to 16, or comprising a sealing element according to claim 17 and a delivery
device that has a connecting piece for connecting to the attachment part, where the connecting
piece penetrates the slot opening of the sealing element at the delivery device connected to the

attached piece.
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