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DISPOSABLE CONNECTION DEVICE

The invention relates to a disposable connection apparatus for insertion into a
connection opening of a bioreactor, in particular into a connection opening of a head plate
of a dimensionally stable bioreactor and/or into a connection opening of a connection
element of a pouch bioreactor. Furthermore, the invention relates to a head plate for a
pouch bioreactor and to a pouch bioreactor for cultivating microorganisms and/or cell
cultures. Furthermore, the invention also relates to a connection element for a pouch
bioreactor and to a pouch bioreactor for cultivating microorganisms and/or cell cultures.

A microorganism is a microscopically small, normally single-cell or few-celled plant
or animal organism. Microorganisms can therefore also be referred to as the entirety of
all organisms that are not visible to the naked eye. These include various groups of viruses,
bacteria, archaea, protozoa, fungi and microalgae. Numerous microorganisms are
considered to be useful because they are advantageous for example for geochemical
materials cycles, are used for the production of certain foodstuffs and are used as
producers of medicines. Furthermore, pathogenic microorganisms are often grown for
research purposes. The cultivation of microorganisms includes, inter alia, the creation and
maintenance of conditions that ensure growth of the organisms, wherein the aim of
reproducing the organisms is often also pursued.

A cell culture is the cultivation of a cell population outside an organism under
controlled conditions, wherein the physiological processes of the cells are entirely or
predominantly maintained. The cultivation therefore includes not only the cell population
but, inter alia, also a culture medium that permits the growth, the proliferation, and the
differentiation of the cell culture. Normally, culture media comprise amino acids,
vitamins, inorganic salts and buffer mixtures and generally glutamine. Cell cultures are
used for a wide variety of different purposes, wherein the main application is in the
research and development sector. Cell cultures are likewise of high importance for the
production of numerous biotechnical products.

The cultivation of microorganisms and/or cell cultures is generally performed under
sterile conditions in the culture medium, which is also referred to as culture broth, in a
reaction chamber in the interior of a bioreactor. At least during a certain time period of

the cultivation, gaseous and/or liquid fluids are fed to the system in order to maintain the
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biological processes, and/or gaseous and/or liquid fluids, which may also comprise further
constituents generated as a result of biological processes, are discharged.

Bioreactors, which are also referred to as fermentation reactors or fermenters,
comprise in particular a container, in the interior of which it is sought for biological or
biotechnological processes to take place, or for particular cultures, in particular
microorganisms and/or cell cultures, to be cultivated, under regulated and defined
conditions. The interior of the bioreactor and/or of the container is also referred to as a
reaction chamber. The container generally comprises a completely or predominantly
closed enclosing wall, wherein one side may also be closed off by a head plate. The
container and/or the head plate furthermore have connection openings which serve for
receiving or fastening connections. Connections serve as a connecting element between
the interior space of the container of the bioreactor and feed lines located outside the
container, wherein these feed lines serve for the feed of gaseous and/or liquid fluids or
for the feed of solid bodies, for example sensors, into the interior space of the container.

Bioreactors are commonly formed from glass and/or metal, in particular rust-
resistant steel. Since an individual bioreactor can be used for different biological or
biotechnological processes and a sterilization must generally be performed between the
different processes, the materials glass and/or metal are particularly suitable, because
these materials can be well sterilized. Preferably, this sterilization is performed by hot
steam sterilization in an autoclave. The sterilization and cleaning process may
furthermore be subject to a validation, and the carrying out of this validation must be
documented for each individual bioreactor.

The residues in a not fully sterilized bioreactor can distort the biological or
biotechnological process performed subsequently, and thus render the results unusable.
The distortion of the process by residues applies on the one hand to residues within the
reactor and on the other hand also to residues in devices that are in direct and/or indirect
contact with the reaction chamber of the bioreactor. These include in particular, but not
exclusively, connections via which primary and secondary substances and instruments,
such as for example sensors, can be introduced into the reaction chamber. Additionally
or alternatively, fluid lines, which may be formed as feed or discharge lines, may be
attached to these connections.

These connections are commonly located on a head plate of the bioreactor. The

head plate has a planar geometry, wherein the area preferably has a substantially
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horizontal extent. The connections are generally attached to or in openings of the head
plate. These openings preferably have a substantially vertical passage direction.

The cumbersome sterilization, and possible additional validation thereof, can be
avoided through the use of so-called disposable bioreactors. These are designed for
carrying out only a single biological or biotechnological process, and are disposed of after
this process has been carried out. Through the provision of a new disposable bioreactor,
which has preferably been sterilized in the production process, for each process, the risk
of (cross-)contamination can be reduced, and at the same time, the outlay for carrying
out and documenting proper cleaning and/or sterilization of a previously used bioreactor
is eliminated. Disposable bioreactors are often formed as containers which are entirely or
partially not dimensionally stable, for example as pouch bioreactors and/or as containers
with walls which, at least in sections, are not dimensionally stable.

A sterile disposable bioreactor generally comprises one or more connections via
which primary and secondary substances, for example gaseous or liquid fluids, and various
solid bodies, such as, for example, sensors, can be introduced into the reaction chamber.

Connections of the abovementioned type have a multiplicity of technical
requirements, which furthermore have interdependencies. The imperative prerequisite
of a sterile environment comprises not only the interior space of the container of the
bioreactor, but additionally all feed lines to this interior space. This prerequisite also
encompasses in particular the connections, because the connections are in direct contact
with the interior space and/or conduct media or the like which pass into the interior
space. It is furthermore a requirement that the connection substantially hermetically
decouples the interior space of the bioreactor from the surroundings outside the
bioreactor.

EP 2 251 407 Al discloses a disposable bioreactor consisting of a container and a
head plate, which is connectable to the container and cannot be detached without
causing damage. WO 2015/077663 Al discloses a disposable bioreactor with a head plate
and a stirrer. The bioreactor is adapted to fit into the top opening of the stand of an
existing conventional glass bioreactor such that the bag is suspended within the
container. DE 10 2004 059 146 Al discloses a quick-opening and closing apparatus of a
biochemical reaction container. EP 2 674 479 also describes a disposable bioreactor with
a head plate and a stirrer. The existing devices offer various advantages, but further

improvements are desirable.
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Itis therefore an object of the present invention to provide a disposable connection
apparatus for insertion into a connection opening of a bioreactor, a head plate for a
bioreactor, and a bioreactor for cultivating microorganisms and/or cell cultures, which
alleviate or eliminate one or more of the stated disadvantages. In particular, it is an object
of the invention to provide a disposable connection apparatus for insertion into a
connection opening of a bioreactor, a head plate for a bioreactor, and a bioreactor for
cultivating microorganisms and/or cell cultures, which reduce the risk of contamination
and nevertheless provide an inexpensive solution.

The object according to the invention is achieved according to a first aspect by
means of a disposable connection apparatus according to claim 1.

According to the invention, the disposable connection apparatus is inserted into a
connection opening of a head plate of a bioreactor and/or into a connection opening of a
pouch bioreactor. Inserting means in particular that the disposable connection apparatus
is installed into a connection opening, which preferably involves the disposable
connection apparatus being embedded and/or joined and/or fitted into and/or onto the
abovementioned opening. Inserting may furthermore involve the disposable connection
apparatus being detachably or non-detachably fastened to a constituent part of a
bioreactor, in particular in the connection opening.

Connections may often be the cause for contaminations of the interior space of the
bioreactor. The cause may be, for example, a contamination of the lines running through
the connection or incomplete sealing between the outer wall of the connection and an
opening, which forms a wall, in the container of the bioreactor. The invention is therefore
based on the realization that the sterility in the bioreactor is influenced not only by the
bioreactor itself, but likewise and equally by the connections and the normally complex
geometry thereof. Therefore, the disposable connection apparatus according to the
invention is designed as a disposable component. A disposable component is, in the
present usage situation, used only for a single use, and is subsequently disposed of. The
disposable connection apparatus is accordingly used for a single cultivation of
microorganisms and/or cell cultures. This reduces the risk of contamination considerably,
and no cleaning of the disposable connection apparatus is required. Furthermore, the
validation process that possibly has to be carried out is eliminated.

The abovementioned connection opening of a head plate of a bioreactor and/or of

a connection element of a pouch bioreactor serves for receiving the disposable
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connection apparatus. Preferably, a longitudinal axis is parallel, in an axial direction of the
disposable connection apparatus, to a passage direction of the connection opening. The
cross section, orthogonal with respect to the passage direction, of the connection opening
is preferably substantially circular, aside from a fastening structure which may be
provided, which is preferably of complementary form with respect to the fastening
structure of the disposable connection apparatus. This cross section of the connection
opening furthermore preferably has a slot-like, triangular or polygonal cross section. The
geometry and the dimensions of the cross section are preferably variable along the
passage direction.

The connection opening and that section of the disposable connection apparatus
which is in contact with a wall or other delimitation of the connection opening are
preferably formed such that, by means of the contact of the two components, hermetic
and/or fluid-tight sealing of the connection opening can be realized, wherein use may
preferably also be made of an encircling seal described further below.

The bioreactor comprises a container and a head plate. The container preferably
has an enclosing wall with regard to its horizontal extents. The container furthermore
preferably has an enclosing wall with regard to a vertical extent, wherein this enclosing
wall may be formed by a container base. The head plate as a further element of the
bioreactor has the function of closing off the bioreactor. The head plate preferably has a
substantially planar geometry, wherein the area preferably has a predominantly
horizontal extent. The head plate furthermore has at least one connection opening.

In a further preferred design variant, the bioreactor is designed as a so-called pouch
bioreactor. A pouch bioreactor is formed as a fully flexible container or container which is
partially not dimensionally stable, for example as a container with enclosing walls which,
at least in sections, are not dimensionally stable. Pouch bioreactors are generally formed
as disposable bioreactors, such that cumbersome sterilization, and possibly
comprehensive validation of this sterilization, can be avoided. The pouch bioreactor
comprises a connection element with a connection opening.

The bioreactor comprises one or more connection openings for the attachment of
disposable connection apparatuses via which primary and secondary substances, for
example gaseous or liquid fluids, and various solid bodies, such as for example sensors,
can be introduced into the interior space of the bioreactor. In order that the primary and

secondary substances and/or solid bodies can be introduced into the interior space of the
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bioreactor, the disposable connection apparatuses have, according to the invention,
multiple passages. The passages are preferably designed with an encircling wall and can
receive various instruments, sensors, hoses or lines.

The passage direction of the multiple passages is preferably substantially parallel
to the passage direction of the connection opening into which the disposable connection
apparatuses is inserted. It is furthermore preferable for the multiple passages to have a
passage direction which is substantially parallel to a longitudinal axis of the disposable
connection apparatus. The multiple passages have in each case a first passage end and a
second passage end. Between these two ends, the passage is designed with a fully
encircling wall, such that a fluid that enters at the first passage end can escape only at the
second passage end. The axial length of the passages may vary. Multiple passages are at
least two passages, but preferably three or more passages.

Preferably, the passages on the inner side, the side facing toward the bioreactor, of
the head plate or of the connection element correspond to devices on the outer side, the
side averted from the bioreactor, of the head plate or of the connection element, such
that the gaseous and/or liquid fluids and/or solid bodies can be led into and out of the
reaction chamber through the passages. The passage ends on the side averted from the
bioreactor are accordingly preferably designed for the connection of lines for the supply
and/or discharge of the culture medium, for the provision of instruments, for example
sensor arrangements, and/or for further operating and/or auxiliary means and/or
substances used for carrying out the cultivation of microorganisms and/or cell cultures.

Preferably, the passages, at least one of the passages, project into the reaction
chamber of the bioreactor to such an extent that, during an intended use of the
bioreactor, these passages dip into a content, for example a liquid, arranged in the
reaction chamber. The passages are in this case also referred to as immersion pipes. This
has the advantage that no pipes or hoses need to be connected to that side of the
disposable connection apparatus which faces toward the interior space of the bioreactor,
but the passages already formed on the disposable connection apparatus, or the
enclosing walls thereof, can rather be used. A Luer lock system is preferably provided for
the fastening of further connections to the passages, in particular on a side of the
disposable connection apparatus averted from the bioreactor.

The cross sections, orthogonal with respect to the passage direction, of the multiple

passages are preferably circular. It is furthermore preferably possible for the cross
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sections of the multiple passages to have different geometries. The diameters of the
multiple passages may each be equal or different. A diameter of a single circular passage
preferably amounts to 1 mm to 4 mm, furthermore preferably 1.5 to 2.5 mm, and
furthermore preferably 2 mm.

The invention is based on the realization that the combination of multiple passages
in one disposable connection device with a fastening section that comprises a fastening
structure on an outer circumferential surface combines multiple advantages
simultaneously. The fastening structure serves for the fastening of the disposable
connection apparatus in the connection opening of the head plate of the bioreactor
and/or in the connection opening of the pouch bioreactor and thus permits the reliable,
sealed, quick and simple installation of multiple passages on the bioreactor. By designing
different variants of disposable connection apparatuses, it is thus made possible firstly to
equip reusable bioreactors with different connections for different applications, wherein
cumbersome sterilization processes can be eliminated, and secondly also to provide
disposable bioreactors by installing different disposable connection apparatuses easily
and inexpensively for different applications. The combination of multiple passages in the
disposable connection apparatus furthermore makes it possible for the other components
of disposable bioreactors to be manufactured with the fewest possible variants, and thus
to further lower costs. Through the formation of a suitable fastening structure on the
outer surface on the fastening section, it is furthermore possible—in particular depending
on use with disposable or reusable bioreactors—for a non-detachable or a detachable
fastening in the connection opening of the head plate or of the connection element to be
provided.

The fastening structure can ensure the fastening by means of different technical
solutions. Provision is made preferably of a rib structure, a snap-action finger structure, a
detent connection, a clip connection, and/or an external thread. The fastening structure
may also be realized in the form of an outer diameter of the fastening section
dimensioned such that a clamping connection or an interference fit of the disposable
connection apparatus in the connection opening is realized. The connection opening is
designed to enter into a detachable or non-detachable connection with one or more of
the abovementioned fastening structures. For example, in the case of an external thread

on the disposable connection apparatus, the connection opening likewise has a thread in
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order to realize a screw connection. It is preferably possible for sealant and/or seal devices
to additionally be incorporated in the fastening section.

The invention is furthermore based on the realization that a disposable connection
apparatus of single-piece and/or single-part form offers numerous advantages. For
example, the relatively low number of parting joints in the case of the single-piece form
is advantageous. Furthermore, the tolerance requirements are reduced, because
transmission of tolerances means that smaller deviations from the setpoint dimension
have to be ensured. Thus, the single-part design of a connection device can also lead to
lower costs. Furthermore, the risk of errors during installation of the connection device is
reduced.

According to the invention, the disposable connection apparatus is formed in one
piece. “In one piece” means that the disposable connection apparatus is composed only
of a single component. The discussed features of the disposable connection apparatus are
accordingly formed entirely in a single component, such that no assembly or installation
of multiple individual components is necessary.

The invention is furthermore based on the realization that the formation of a
connection device from plastic is advantageous with regard to the material
characteristics. With the selection of a suitable plastic, it is possible to utilize the chemical
resistance of the plastic that exists in particular with respect to chlorinated solutions.
Furthermore, a pairing of plastic, for the connection device, and metal and/or glass, for
the head plate, contributes to the hermetic sealing of the connection opening, because
the thermal expansion of plastic is greater than the thermal expansion of steel or glass. If
the head plate and/or the connection element are also composed of plastic or have
plastic, it is preferable for the same plastic, or a plastic that exhibits greater thermal
expansion, to be used for the disposable connection apparatus. According to the
invention, the disposable connection apparatus is therefore formed from a plastic. For
the disposable connection apparatus, plastics are preferably selected which meet the
requirements of United States Pharmacopoeia (USP) Class VI.

The formation of the disposable connection apparatus from plastic is furthermore
advantageous owing to the possibility for one passage or multiple or all passages to be
closed off by heat welding and/or hot adhesive bonding and/or other suitable methods.
Furthermore, the use of a disposable connection apparatus composed of plastic is

advantageous with the use of pouch bioreactors because the risk of damage to the pouch
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bioreactor, so-called bag damage, can be reduced. Further advantages arise from a
production aspect.

With corresponding design, plastics parts can be produced in one piece in an
injection moulding process. The method permits inexpensive production in a mass
production context while ensuring very narrow tolerances. Furthermore, multi-
component injection moulding allows further elements, such as for example seals, to be
moulded on. In particular, multi-component injection moulding permits the production of
a single-piece component with regions having different material characteristics. It is
furthermore preferably possible for elements, such as for example a Luer lock system, to
be moulded directly onto the disposable connection apparatus, or to be provided directly
on the single-piece disposable connection apparatus.

A further advantage of the disposable connection apparatus formed from plastic is
the possibility for hoses and further elements which are to be connected to be easily fitted
onto the passages or onto the walls of the passages. A surface structuring of the outer
surfaces of the walls surrounding the passages in accordance with requirements is
furthermore possible.

In a preferred design variant, the disposable connection apparatus is characterized
in that the fastening structure is in the form of an external thread. In this design variant,
the fastening section with the fastening structure preferably has a circular cross section.
In this context, the cross section is to be understood as being a cross section orthogonal
with respect to a central axis of the fastening section. It is preferable if, on the inner
circumferential surface of the connection opening of the head plate or of the connection
element, there is formed a complementary fastening structure in the form of a
complementary internal thread into which the external thread can engage. In this
embodiment, the disposable connection apparatus is preferably detachably fastenable.

In this preferred design variant, the fastening section has, preferably on an
outwardly directed surface of its wall, windings which form the abovementioned external
thread. The external thread preferably has between 4 and 10 windings, and most
preferably between 6 and 8 windings. Here, a winding runs all the way around the
outwardly directed surface of the fastening section, wherein the start and the end of a
winding are spaced apart with regard to a direction parallel to the longitudinal axis of the

disposable connection apparatus. The spiral that is thus formed preferably has a
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longitudinal axis which runs parallel to and congruently with the longitudinal axis of the
disposable connection apparatus.

Preferably, sealant and/or seal devices are additionally incorporated in the
fastening section and/or on the external thread. These may, for example, be elastic solid
bodies, such as sealing bands, and/or pastes and/or gels and/or liquid seals. Here, the
sealant and/or seal devices preferably fill the intermediate spaces in the thread and
realize a sealing action dependent on the selected sealant and/or seal devices. It is
furthermore preferable for the external thread to have a screw locking means which
prevents the inadvertent release of the screw connection.

In a most preferred design variant, the disposable connection apparatus is
characterized in that the fastening structure is realized in the form of ribs, projections,
snap-action elements, detent elements, and/or depressions.

Ribs, projections, snap-action elements, detent elements, and/or depressions are
fastening structures which can be produced inexpensively, wherein, furthermore, the
insertion of the disposable connection apparatus into a connection opening involves little
expenditure of time. The ribs, projections, snap-action elements, detent elements, and/or
depressions are preferably integrally connected to the disposable connection apparatus.
The ribs, projections, snap-action elements, detent elements, and/or depressions may be
provided individually or in combination in and/or on the fastening section.

Depending on the fastening structure, it may furthermore be necessary to provide
a corresponding geometry in and/or on the connection opening, in particular on the inner
circumferential surface thereof, in order to enable, for example, a detent element to
engage with detent action. In this embodiment, the disposable connection apparatus may
preferably be of detachable or non-detachable form. Furthermore, the ribs, projections,
snap-action elements, detent elements, and/or depressions may comprise sealant and/or
seal devices for preferably hermetically sealing off the parting joint between the
disposable connection apparatus and connection opening.

In a further preferred design variant, the disposable connection apparatus is
characterized in that the fastening section has an encircling stop surface, which extends
outward in a radial direction from the outer circumferential surface. The encircling stop
surface is preferably integrally connected to the disposable connection apparatus. The

outer circumferential surface furthermore preferably begins, in the direction of the
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longitudinal axis of the disposable connection apparatus, directly at the end of the final
winding of the external thread.

The disposable connection apparatus is inserted into the connection opening of a
bioreactor or of a pouch bioreactor until a section of the surface of the head plate and the
stop surface bear directly against one another. It is furthermore preferable for these to
bear against one another only indirectly, because a sealant and/or a seal device is
arranged between these.

A further most preferred design variant of the disposable connection apparatus
provides that the fastening section has a force absorption section, which comprises a
polygonal profile and which preferably directly adjoins the stop surface. The force
absorption section is preferably arranged in a section of the disposable connection
apparatus which, during intended operation of a bioreactor with the disposable
connection apparatus, is situated outside the connection opening and outside the
bioreactor. The force absorption section is furthermore arranged such that it is accessible
by hand and/or by means of a tool.

The force absorption section serves for the introduction of a force, preferably of a
force in a tangential direction, in order to fasten the disposable connection apparatus in
the connection opening of a bioreactor and/or in order to release the fastening of the
disposable connection apparatus. The action of force on the force absorption section is,
according to the invention, improved by virtue of a polygonal profile being provided on
the force absorption section. The polygonal profile on the fastening section of the
disposable connection apparatus has the same function, and a geometrically analogous
design, to the polygonal profiles in the case of screw heads and/or nuts, wherein
hexagonal or tetragonal heads are preferably used in the case of these. The polygonal
profile on the fastening section of the disposable connection apparatus may be preferably
formed as a double-flat profile, a tetragonal profile, a hexagonal profile, an octagonal
profile, a decagonal profile, a dodecagonal profile, and a tetradecagonal profile. The level
of the polygonal profile in the direction of the longitudinal axis of the disposable
connection apparatus preferably has a dimension between 2 mm and 10 mm, and most
preferably between 4 mm and 8 mm.

In a further most preferred design variant, the disposable connection apparatus is
characterized in that one passage, multiple or all passages are formed at least in sections

as a pipe segment, wherein, preferably, one pipe segment, multiple or all pipe segments
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extend parallel to a central axis of the outer circumferential surface in a first direction
from the outer circumferential surface and/or in a second direction from the outer
circumferential surface.

In this design variant, one passage, multiple passages or all passages have a circular
cross section at least in sections. Having a pipe segment at least in sections means that
one passage, multiple passages or all passages have a circular cross section either
completely over the entire axial length of the respective passage, or have this circular
cross section only in certain sections along the axial length of the respective passage.
Sections which do not have a pipe segment may have different geometrically shaped cross
sections. In particular, the cross sections of the one and/or more passages may be of slot-
like, triangular, tetragonal or polygonal form. Further preferably, the cross section may
also assume an oval shape. The passage direction of the pipe segment or of the pipe
segments or of the passage or of the passages is, in this design variant, parallel to the
central axis of the outer circumferential surface.

Preferably, a pipe segment or multiple or all pipe segments are thin-walled formed,
for example, such that this(these) pipe segment(s) can be shortened using a cutting tool.
A cutting tool may, for example, be pliers, cutters or a similar laboratory instrument
suitable for shortening and/or truncating the pipe segments.

In a further preferred design variant, the disposable connection apparatus is
characterized in that one pipe segment, multiple or all pipe segments have one or more
predetermined breaking points. Predetermined breaking points are generally intended to
fail in a targeted and predictable manner in an overload situation in order to thereby
prevent damage to an overall system. This principle is utilized in the case of the disposable
connection apparatus to define predetermined points on the pipe segments at which a
user can, by hand, truncate and/or shorten the pipe segments to predetermined lengths,
preferably without tools but rather merely by corresponding deformation such as bending
and/or breaking.

The predetermined breaking points are therefore designed, by means of structural,
mechanical or physical measures, such that, in the event of suitable introduction of force,
the pipe segment is severed at a predetermined breaking point. The shortening of the
pipe segments can thus be performed without great effort. Furthermore, owing to the

low expenditure of force that is required, the risk of damage to the disposable connection
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apparatus, for example to the integrity, is reduced. The predetermined breaking points
are preferably formed as notches.

A further preferred design variant of the disposable connection apparatus provides
for one pipe segment, multiple or all pipe segments to be at least deformable under the
action of heat such that the respective passage is closable in fluid-tight fashion as a result
of a change in shape. The action of heat is preferably realized by means of heat welding,
hot adhesive bonding or the like. The deformability of the pipe segments is determined in
particular through the selection of the material of the pipe segments. Here, provision is
preferably made of a thermoplastic material, such that one pipe segment or multiple or
all pipe segments are formed from a meltable plastic. By the action of heat and the
subsequent deformation of the pipe segment or of the pipe segments, the passage is
closed off in fluid-tight fashion. “Closed off in fluid-tight fashion” means that, through the
passage that has been closed off in fluid-tight fashion, no fluid can flow, or pass in any
other way, from a first end of the passage to a second end of the passage.

This design variant increases the practicability of the disposable connection
apparatus, because the latter is more universally usable. If a required number of passages
is smaller than the number of available passages on the disposable connection apparatus,
it is possible for the user to close off one or more passages. As a result, only the number
of passages that is actually required are present. For the user, this simplifies the use,
because the user has no need to stock a large number of different connection devices,
and the risk of confusion is additionally reduced. Furthermore, the purchase costs can be
reduced through economies of scale.

In a further most preferred design variant, the disposable connection apparatus is
characterized in that one pipe segment, multiple or all pipe segments are closed off at at
least one end by means of a hose-securing device.

For a successful cultivation of microorganisms and/or cell cultures, it is important
for the influential factors in the bioreactor, for example temperature, nutrient supply, pH
value, oxygen content, homogenization and/or foam formation, to lie at a value or in value
range defined by the user.

A reliable feed and/or discharge of media is important in order to keep the stated
influential factors in the bioreactor in the defined value range. The feeds and discharges
are ensured through the passages in the disposable connection apparatus and through

hoses connected to these passages. A reliable feed and discharge of media is ensured,
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inter alia, by means of hose-securing devices which prevent an inadmissible or
inadvertent removal of the hoses that are connected to the passages in the disposable
connection apparatus. The hose-securing device is preferably formed as a Luer lock
system.

According to the invention, the disposable connection apparatus is characterized
by a plurality of sensors, wherein at least one sensor is arranged in a plurality of passages.
In a further preferred embodiment, the disposable connection apparatus is characterized
by an electrode or a plurality of electrodes, wherein at least one electrode is preferably
arranged in a passage, a plurality of passages or all passages. A sensor can comprise one
or more electrodes or can be designed as an electrode. When a plurality of electrodes are
provided, these are preferably spaced apart from one another and/or electrically
insulated from one another. The electrode(s) is/are preferably designed as a rod
electrode(s) or as a substantially rod-shaped electrode carrier with electrode(s) attached
thereto.

In a preferred embodiment, the disposable connection apparatus has at least two
spaced-apart electrodes which are electrically insulated with respect to one another and
which are preferably each arranged in a passage. Alternatively, two or more electrodes
and/or sensors may also be arranged together in one passage with a corresponding
diameter. If, for example, the electrodes and/or sensors arranged in one passage end at
different levels in the passage, and the passage is dimensioned as an immersion pipe, it is
also possible within the passage for the fill level, for example, to be detected as described
below. Deviations caused by a possible capillary effect can be eliminated or reduced
through corresponding calibration and/or dimensioning of the passage.

According to the invention, a sensor is formed as a fill level sensor, which measures
the level of the medium situated in the reactor, wherein the level is preferably measured
in a vertical direction. The fill level sensor of the disposable connection apparatus may
preferably be formed with at least one electrode, preferably two or more electrodes,
wherein the measurement is performed above the medium or in the medium. If the fill
level sensor of the disposable connection apparatus has only one electrode, it is
preferable for at least one further electrode to be arranged at another location on or in
the bioreactor, in order that, in particular from the point at which a certain fill level is
reached, a voltage can prevail. In particular, in the case of steel-tank bioreactors or

bioreactors composed of other conductive materials, it is for example possible for the
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reactor wall to form a further electrode of this type. The determination of the level is
furthermore preferably performed by means of the measurement of a voltage between
at least two electrodes.

In a further embodiment, it is also possible for foam formation to be measurable
by means of the at least one sensor and/or of the at least one electrode. In this case, the
electrical conductivity between the two electrodes is preferably measured, wherein, as
described above, the first electrode is preferably arranged on the disposable connection
apparatus and the second electrode may be arranged on the bioreactor (for example as a
wall of a steel bioreactor) or may likewise be arranged on the disposable connection
apparatus. Foam has a different, in particular lower, electrical conductivity in relation to
the medium. By means of the measurement of the electrical conductivity and a
comparison with reference values for foam and/or medium, it is thus possible for foam
formation in the bioreactor to be detected.

In a further embodiment, a disposable connection apparatus according to the
invention has a sensor with at least three electrodes, of which a first electrode is formed
and arranged as a fill level sensor for the medium, a second electrode is formed and
arranged for the measurement of foam formation, and a third electrode is formed and
arranged as a common counterpart electrode.

The at least one sensor and/or the at least one electrode may either be inserted
into a passage or multiple passages of the single-piece disposable connection apparatus
or may be integrally connected to the disposable connection apparatus. The latter variant
generally requires an injection moulding process, in which the at least one sensor and/or
the at least one electrode are or is encapsulated as an insert part. The encapsulation offers
the advantage of an integral component which does not have to be installed, and of an
intense sealing action between the electrode and the surrounding material of the
disposable connection apparatus. Furthermore, the axial position of the at least one
sensor and/or of the at least one electrode in the disposable connection apparatus is
defined such that, here, there is a reduced risk of errors in the installation process or in
the process device.

In a further most preferred design variant, the disposable connection apparatus is
characterized by an encircling seal for fluid-tight sealing with respect to the bioreactor.
The encircling seal is preferably arranged on a section of the encircling stop surface,

wherein this section, in the installed state, faces toward the surface of the head plate of
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the bioreactor and/or the surface of the pouch bioreactor. Sealing of this parting joint has
the effect of improving the hermetic sealing of the interior space of the bioreactor. As
sealant, use may be made of conventional sealing rings composed of an elastic material
and/or of sealing pastes, gels and/or other sealing materials. The encircling seal is
furthermore preferably integrally connected to the disposable connection apparatus. This
integral design is made possible, for example, by virtue of a seal being moulded on in the
production process, wherein use is made here in particular of a multi-component injection
moulding process.

According to a further aspect of the invention, the object stated in the introduction
is achieved by means of a head plate for a bioreactor, having a connection opening,
wherein the head plate is designed to be fastened to a container of the bioreactor, and a
connection device inserted or insertable into the connection opening, characterized in
that the connection device is designed according to at least one of the above-described
embodiments of the disposable connection apparatus.

The bioreactor generally has a fully closed enclosing wall, wherein one side is closed
off by a head plate. The head plate has the function of ensuring the complete enclosure
of the bioreactor and/or the feed and/or discharge of media and introduction and/or
removal of instruments. The head plate is preferably connected to an enclosing wall of
the bioreactor, preferably a container with a container opening. It is furthermore
preferable for the head plate to close the partially open enclosing wall of the container
and/or the container opening in order to hermetically seal off the container. The
connection may be of cohesive and/or non-positively locking and/or positively locking
form, in particular in a manner dependent on the material of the head plate and on the
material of the container. The head plate may be composed of or comprise metallic
and/or ceramic materials and/or plastic.

Furthermore, the head plate has at least one connection opening which serves for
the receiving or fastening of the disposable connection apparatus. The connection
opening furthermore preferably has a structure which is designed for receiving the
fastening structure of the disposable connection apparatus. In the case of the disposable
connection apparatus being formed with an external thread, the connection opening
preferably has an internal thread.

Furthermore, the head plate has a planar extent, wherein the planar extent

preferably has a substantially horizontal extent in the operating state, that is to say when
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installed on a container of the bioreactor and set up on a substantially horizontal working
surface. A thickness measured horizontally with respect to the planar extent has a small
dimension in relation to the planar extent. The head plate may preferably have a
predominantly planar extent. It is alternatively preferably possible for the head plate to
also have a domed extent. The head plate may furthermore also have reinforcement
elements, for example rib arrangements.

The disposable connection apparatuses are generally attached in or to the
connection openings of the head plate. Preferably, these connection openings, in
particular during operation of the bioreactor when set up on a substantially horizontal
working surface, have a substantially vertical passage direction. The connection openings
have a cross section orthogonal with respect to their central axis. This cross section may
preferably be circular, slot-like, triangular, tetragonal, and/or polygonal. Further
preferably, the cross section may also assume an oval shape.

According to a further aspect of the invention, the object stated in the introduction
is achieved by means of a bioreactor for cultivating microorganisms and/or cell cultures,
having a container and a head plate for closing off the container, characterized in that the
head plate is designed according to the aspect described above.

By means of a bioreactor of this type having a head plate according to the invention
and comprising a disposable connection apparatus according to the invention, various
disadvantages of existing embodiments of bioreactors can be alleviated or eliminated. By
means of the disposable design, the single-piece form and chemical resistance of the
disposable connection apparatus, it is the case in particular that the risk of contamination
of the bioreactor is reduced. Furthermore, the single-piece form and the possibility of the
secure attachment of hoses increase the operational reliability of the bioreactor.

According to a further aspect of the invention, the object stated in the introduction
is achieved by means of a connection element for a pouch bioreactor, having a connection
opening, wherein the connection element is designed to be connected to, and/or to be
formed in one piece with, a pouch container, and a connection device inserted or
insertable into the connection opening, characterized in that the connection device is
designed according to at least one of the above-described embodiments of the disposable
connection apparatus.

According to a further aspect of the invention, the object stated in the introduction

is achieved by means of a pouch bioreactor for cultivating microorganisms and/or cell
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cultures, having a deformable pouch container with a connection element, characterized
in that the connection element is designed according to the aspect described above.

For further advantages, design variants and design details of these further aspects
and the possible developments thereof, reference is also made to the above description
relating to the corresponding features and developments of the disposable connection
apparatus.

Preferred embodiments of the invention are explained by way of example with
reference to the accompanying figures. In the drawings:

Figure 1 shows a three-dimensional illustration of a first exemplary disposable
connection apparatus,

Figure 2 shows a side view of the disposable connection apparatus according to
Figure 1,

Figure 3a shows a longitudinally sectioned sectional illustration of the disposable
connection apparatus according to Figure 1,

Figure 3b shows a longitudinally sectioned sectional illustration of a possible variant
of the disposable connection apparatus according to Figure 1,

Figure 4 shows a three-dimensional illustration of a second exemplary disposable
connection apparatus,

Figure 5 shows a longitudinally sectioned sectional illustration of a disposable
connection apparatus according to Figure 4,

Figure 6 shows a plan view of the disposable connection apparatus according to
Figure 4,

Figure 7a shows a schematic illustration of a bioreactor with head plate, and

Figure 7b shows a schematic illustration of a pouch bioreactor with connection

element.

Figure 1 shows a three-dimensional illustration of a first exemplary embodiment of
a disposable connection apparatus 10, having a first sensor 60a formed as a fill level
sensor and having a second sensor 60b formed as a fill level sensor. The disposable
connection apparatus 10 comprises an outer end 12, at which a limiting disk 104 is
arranged. The limiting disk 104 covers an end side of a force absorption section 130
formed as a sleeve, wherein the end side covered by the limiting disk 104 faces toward

the outer end 12. The force absorption section 130 formed as a sleeve has an outer
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circumferential surface. This outer circumferential surface of the force absorption
section 130 has a polygonal profile 140, which is formed in this case as a hexagonal profile.
The polygonal profile 140 is composed of six planar surfaces 142 of equal size, which are
distributed uniformly on the outer circumferential surface of the force absorption
section 130. The individual surfaces 142 are arranged such that the respective surface
normal thereof runs through the central axis of a sleeve 14, and in each case two edges
of an individual surface in turn adjoin in each case one edge of two further surfaces.

In a longitudinal direction, in the direction of the inner end 11, there is arranged on
the force absorption section 130, a fastening section 110, which has the same central axis
as the force absorption section 130. The fastening section 110 is likewise formed as a
sleeve with a constant diameter, wherein the diameter of the fastening section 110 is
smaller than the diameter of the force absorption section 130. There is thus a step or a
shoulder at the transition from the force receiving section 130 to the fastening
section 110. This shoulder serves as a stop surface 120, such that the disposable
connection apparatus 10 is inserted, as far as this transition, into a connection opening of
a bioreactor. Furthermore, the fastening section 110 has an outer circumferential
surface 112, on which an external thread 116 is arranged.

From the sleeve that forms the fastening section 110, emerge a first inner pipe
section 100a and a second inner pipe section 100b, each with a passage direction in the
direction of the inner end 11. The projecting lengths, in relation to the emergence from
the fastening section 110, of the two inner pipe sections 100a, 100b differ, wherein the
first inner pipe section 100a has a projecting length approximately three times that of the
second inner pipe section 100b. Furthermore, Figure 1 shows a first fill level sensor 60a
and a second fill level sensor 60b, which in this case are formed as bar electrodes. The
two fill level sensors 60a, 60b have substantially the task of measuring the vertical level
of a medium situated in the bioreactor and transmitting this value in a suitable form to a
further device. Here, the one fill level sensor is substantially designed to detect the upper
fill level, and the respective other fill level sensor is substantially designed to detect the
lower fill level.

The two fill level sensors 60a, 60b may also serve for measuring foam formation. In
this case, it is preferable for the electrical conductivity between the two electrodes to be
measured, wherein foam is distinguished by a lower electrical conductivity in comparison

to the medium, and thus foam formation in the bioreactor can be detected.
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The fill level sensor 60a is arranged with a part of its longitudinal extent in the
passage of the firstinner pipe section 100a. The fill level sensor 60a may either be inserted
into the passage or may already be encapsulated in the production process of the
disposable connection apparatus 10. The arrangement and introduction of the first fill
level sensor 60a applies analogously to the arrangement and introduction of the second
fill level sensor 60b in the passage of the second inner pipe section 100b. The passages of
the inner pipe segments 100a, 100b preferably extend as far as the outer end 12, such
that the limiting disk 104 has two passage openings. Furthermore preferable, the fill level
sensors 60a, 60b emerge in each case with one end out of the disposable connection
apparatus 10, such that, for example, it is made possible for the fill level sensors 60a, 60b
to be connected to further devices.

Figure 2 shows a side view of the disposable connection apparatus according to
Figure 1, with a first fill level sensor 60a and a second fill level sensor 60b. At the outer
end 12 of the disposable connection apparatus 10, in each case one end of a first fill level
sensor 60a and of a second fill level sensor 60b emerges from the disposable connection
apparatus 10. The end of the first fill level sensor 60a at the outer end 12 is concealed in
Figure 2 by the end of the second fill level sensor 60b, such that the former is not shown.
The ends of the fill level sensors 60a, 60b accordingly project, at the outer end 12, out of
a sleeve 14, which comprises a force absorption section 130, a stop surface 120, and a
fastening section 110. Furthermore, the sleeve has a central axis M, which is likewise the
central axis of the force absorption section 130 and of the fastening section 110.

The force absorption section 130 is formed as a sleeve, wherein the fastening
section 110 is arranged on the force absorption section 130 in the direction of the inner
end 11. The fastening section is likewise formed as a sleeve, wherein the diameter of the
fastening section 110 is smaller than the diameter of the force absorption section 130. As
aresult of this diameter difference, there is a shoulder at the transition from the fastening
section 110 to the force absorption section 130, by means of which shoulder a surface is
formed, the surface normal of which is oriented orthogonally with respect to the central
axis M. This surface serves as the stop surface 120, such that the disposable connection
apparatus 10, when inserted into a connection opening of a bioreactor, is inserted into
the connection opening as far as this stop surface 120. The force absorption section 130

preferably remains entirely outside the connection opening.
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The fastening section 110 has an outer circumferential surface 112, on which an
integrally formed fastening structure 114 is arranged. The fastening structure 114 is
formed in this exemplary embodiment as an external thread 116, which has a number of
windings. The two inner pipe segments 100a, 100b are arranged parallel to the central
axis M. Furthermore, the two inner pipe segments 100a, 100b emerge from the sleeve on
the side of the inner end and each have different projecting lengths. In each case one of
the fill level sensors 60a, 60b emerges at that end of the two inner pipe segments 100a,
100b which is directed towards the outer end 12 of the disposable connection apparatus.

Figure 3a shows a longitudinally sectioned sectional illustration of a disposable
connection apparatus as shown in Figure 1. The disposable connection apparatus 10
extends from an outer end 12 to an inner end 11. A first fill level sensor 60a and a second
fill level sensor 60b emerge from the disposable connection apparatus 10 in a longitudinal
direction at the outer end 12. The fill level sensors 60a, 60b are, analogously to the Figure
descriptions given above, designed as bar electrodes. The outer end 12 of the disposable
connection apparatus 10 is formed by a force absorption section 130, which is designed
to admit an externally applied force with which, for example, the disposable connection
apparatus 10 can be inserted into a connection device.

In a longitudinal direction in the direction of the inner end 11, a fastening
section 110 is arranged on the force absorption section 130. The fastening section 110 is
formed by an outer circumferential surface 112, wherein the latter has a smaller diameter
than the force absorption section 130. By means of this diameter difference, there is
formed a shoulder at the transition from the force absorption section 130 to the fastening
section 110. A surface thus formed has a surface normally oriented parallel to a central
axis of the force absorption section 130 and of the fastening section 110. The stop
surface 120 thus formed serves for the insertion of the disposable connection
apparatus 10 into a connection opening of a bioreactor. Here, the stop surface 120 lies on
a surface which is situated in the direct vicinity of the connection opening.

The fastening section 110 has, on the outer circumferential surface 112, a fastening
structure 114 which, in the present exemplary embodiment, is formed as an external
thread 116. On that end side of the fastening section 110 which faces toward the inner
end 11, there are arranged two inner pipe segments 100a. Central axes of these two inner
pipe segments 100a are parallel to the central axis of the force absorption section 130

and of the fastening section 110. The labelled fill level sensors 60a, 60b emerge at those
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ends of the first inner pipe segment 100a and of the second inner pipe segment 100b
which are directed toward the outer end 12 of the disposable connection apparatus. The
fill level sensors 60a, 60b accordingly extend all the way from the outer end 12 to the
inner end 11 of the disposable connection apparatus 10. The fill level sensors 60a, 60b
are, for this purpose, in each case inserted into passages or encapsulated already during
the production process, wherein the passages lead in each case with a common central
axis through the pipe segments 100a, the fastening section 110 and the force absorption
section 130.

Figure 3b shows a longitudinally sectioned sectional illustration of a possible variant
of the disposable connection apparatus 10 shown in Figure 1, wherein the disposable
connection apparatus 10 in this case, by contrast to the variant in Figure 3a, has a cavity
in the region of a force absorption section 130 and in the region of the fastening
section 110. The cavity is surrounded by an enclosing wall in a radial direction from a
central axis M, wherein the outer surface of this enclosing wall comprises an external
thread 116 in the region of the fastening section 110.

In the installed state of the disposable connection apparatus 10, the limiting
disk 104 separates the interior space of a bioreactor from the surroundings of the
bioreactor. On that side of the limiting disk 104 which faces toward the outer end 12,
there are arranged a first outer pipe segment 10la and a second outer pipe
segment 101b. The first outer pipe segment 101a has the same passage as the first inner
pipe segment 100a. Furthermore, the second outer pipe segment 101b has the same
passage as the second inner pipe segment 100b. To ensure the delimitation-free passage
from an inner pipe segment to an outer pipe segment, the limiting disk 104 has passage
holes, the passage direction and central axis of which in each case identically corresponds
to the passage direction and the central axis of the pipe segments arranged at these
passage holes.

Figure 4 shows a three-dimensional illustration of a second exemplary embodiment
of a disposable connection apparatus 20. The disposable connection apparatus 20 has an
inner end 21 and an outer end 22. The inner end 21 of the disposable connection
apparatus 20 is the end that is introduced and/or inserted into a connection opening of a
bioreactor. The inner end 21 accordingly, in the inserted state, faces toward the interior
space of the bioreactor. In this exemplary embodiment, the inner end 21 comprises a first

inner pipe segment 200a, a second inner pipe segment 200b and a third inner pipe
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segment 200c. The inner pipe segments 200a, 200b, 200c each have the same axial length
and furthermore also the same projecting length in relation to a limiting disk 204. The
limiting disk 204 has a planar geometry, the surface normal of which runs parallel to the
passage direction of the pipe segments. The inner pipe segments 200a, 200b, 200c each
have a passage 202a, 202b, 202c. The three inner pipe segments 200a, 200b, 200c are
furthermore in each case spaced apart from one another in a radial direction.

The outer end 22 is the end that is not introduced and/or inserted into the
connection opening of the bioreactor. The outer end 22 is accordingly, in the inserted
state, averted from the interior space of the bioreactor. The outer end 22 comprises three
outer pipe segments 201a, 201b, 201c, which each have the same axial length and are
spaced apart from one another in a radial direction. Furthermore, in this design variant,
the three outer pipe segments have the same projecting length in relation to the limiting
disk 204.

The outer pipe segments 201a, 201b, 201c likewise each comprise the
passages 202a, 202b, 202c. Each individual passage 202a, 202b, 202c runs all the way
through the disposable connection apparatus, such that a passage 202a, 202b, 202c
begins atthe inner end 21, in aninner pipe segment 200a, 200b, 200c, and runs preferably
in uninterrupted fashion to the outer end 22, in an outer pipe segment 201a, 201b, 201c.
The passage 202a is accordingly formed predominantly by the first inner pipe
segment 200a and the first outer pipe segment 201a. The passage 202b is furthermore
formed predominantly by the second inner pipe segment 200b and the second outer pipe
segment 201b. The passage 202c is furthermore predominantly formed by the third inner
pipe segment 200c and the third outer pipe segment 201c.

An individual inner pipe segment 200a, 200b, 200c and a corresponding individual
outer pipe segment 201a, 201b, 201c accordingly have a common central axis. An inner
pipe segment 200a, 200b, 200c and a corresponding outer pipe segment 201a, 201b, 201c
with common central axis are held in a defined position by the circular limiting disk 204
arranged orthogonally with respect to the central axis. The circular disk 204 has passage
openings, such that the passages 202a, 202b, 202c are continuous from the inner end 21
to the outer end 22. The ends of the inner pipe segments 200a, 200b, 200c each have an
end face which is inclined at approximately 45 degrees with respect to the central axis of
the pipe segment. The wall thickness of the outer pipe segments 201a, 201b, 201c

decreases toward the outer end, wherein the wall thickness is approximately halved.
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The inner and outer pipe segments and the limiting disk 204 are surrounded in a
radial direction by a sleeve 24 which has a fastening section 210, a stop surface 220, and
a force absorption section 230. The fastening section 210 has an outer circumferential
surface 212. The outer circumferential surface 212 furthermore has a substantially
constant diameter. A fastening structure 214 is in this case realized in the form of an outer
diameter of the fastening section 210 dimensioned, such that a clamping connection or
interference fit of the disposable connection apparatus 20 in a connection opening is
realized. The force absorption section 230 is arranged directly on that end of the fastening
section 210 which faces toward the outer end 22. The force absorption section 230 has a
circular inner diameter larger than the inner diameter of the fastening section 210.

The outer circumferential surface of the force absorption section 230 has a
dodecagonal profile 240. The dodecagonal profile 240 is composed of twelve planar
surfaces 242 of equal size, which are distributed uniformly on the outer circumferential
surface of the force absorption section 230. The individual surfaces 142 are arranged such
that the respective surface normal thereof runs through the central axis of the sleeve 24
and in each case two opposite edges of an individual surface in turn adjoin in each case
one edge of two further surfaces.

By virtue of the fact that the force absorption section 230 has a larger diameter
than the fastening section 210, a shoulder or a step is formed at the transition from the
fastening section 210 to the force absorption section 230, which shoulder or step is
oriented orthogonally with respect to the surface of the fastening section 210. A
connection opening of a bioreactor is preferably designed such that the diameter of the
connection opening has an identical or a smaller dimension than the diameter of the
fastening section 210. Furthermore, the diameter of the connection opening is smaller
than the diameter of the force absorption section 230, such that the abovementioned
step acts as a stop surface 220. After the insertion of the disposable connection
apparatus 20, the stop surface 220 lies on the surface of that element of the bioreactor
which has the connection opening.

Figure 5 shows a longitudinally sectioned sectional illustration of a design variant
of the disposable connection apparatus as shown in Figure 4. The disposable connection
apparatus 20 has, on the outer end 22, a total of three outer pipe segments, wherein the
pipe segment 201b is arranged outside the section plane and the pipe segment 201c is

illustrated in a non-sectional perspective view, because it is situated behind the section
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plane. The disposable connection apparatus 20 furthermore has a sleeve 24 which
comprises the force absorption section 230, the stop surface 220 and the fastening
section 210.

The fastening section 210 has a rotationally symmetrical form with respect to the
central axis M, such that the fastening section 210 likewise has the form of a sleeve.
Furthermore, the fastening section 210 comprises an outer circumferential surface 212,
on which a fastening structure (not illustrated) may be formed. On that end side of the
fastening section 210 which faces toward the inner end 21, there is situated a limiting
disk 204 which substantially completely closes off the end side of the fastening
section 210. The limiting disk 204 therefore has a surface normal which is oriented parallel
to the central axis M.

Considering Figure 4 and Figure 5, the outer pipe segments 201a, 201b, 201c and
the inner pipe segments 200a, 200b, 200c are also arranged on the limiting disk 204. Here,
in each case one outer pipe segment and one inner pipe segment form a common
passage 202a, 202b, 202c. At the point at which an outer pipe segment and an inner pipe
segment are arranged on the limiting disk 204, a passage opening is likewise situated in
the limiting disk 204, such that each of the three passages 202a, 202b, 202c is continuous
from the inner end 21 to the outer end 22.

Figure 6 shows a plan view of the disposable connection apparatus 20 according to
Figure 4. Three outer pipe segments 201a, 201b, 201c are arranged on the limiting
disk 204. The outer pipe segments 201a, 201b, 201c furthermore have a circular cross
section, wherein the central points thereof each have the same spacing to the central
point of the limiting disk 204. Furthermore, the three outer pipe segments have the
abovementioned passages 202a, 202b, 202c. The disposable connection apparatus 20
furthermore comprises a force absorption section 230, which is designed to be acted on
with a radial and/or axial force in order to fasten the disposable connection apparatus 20
preferably in an/or on a connection opening of a bioreactor. The force absorption
section 230 therefore has the polygonal profile already described above, which is in this
case composed substantially of twelve polygonal-profile surfaces 242.

Figure 7a shows a schematic illustration of a bioreactor 50 with head plate 40. The
bioreactor 50 comprises a bioreactor container 51, which is preferably fully enclosed by
walls with the exception of one side. The container is preferably formed from a metallic

material, preferably rust-resistant steel, and/or plastic, or comprises these materials. That
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side of the bioreactor container 51 which is not enclosed by a wall is closed off by a head
plate 40. The head plate furthermore has a connection opening 30 which is designed to
receive a disposable connection apparatus 10, 20 according to the invention. Preferably,
the connection opening 30 has, on its inner circumferential surface, an internal thread
which enables an external thread of complementary form on a disposable connection
apparatus 10, 20 to be received.

Figure 7b shows a schematic illustration of a pouch bioreactor 55 with a connection
element 45 and with a pouch 56 which is substantially, or at least in sections, not
dimensionally stable. The connection element 45 is arranged on the pouch 56 such that
the parting joint between connection element 45 and pouch 56 can ensure a preferably
hermetic seal of the interior space of the pouch 56 with respect to the surroundings of
the pouch bioreactor 55. Furthermore, the connection element 45 has a connection
opening 30 which, in the present exemplary embodiment, has a circular cross section. The
connection opening 30 is designed to receive a disposable connection apparatus 10, 20
according to the invention. Preferably, the connection opening 30 has, on its inner
circumferential surface, an internal thread which enables an external thread of

complementary form on a disposable connection apparatus 10, 20 to be received.

Reference numerals

10, 20 Disposable connection device

11,21 Inner end

12,22 Outer end

14, 24 Sleeve

30 Connection opening

40 Head plate

45 Connection element

50 Bioreactor

51 Bioreactor container

55 Pouch bioreactor

60a First sensor/rod electrode designed as a fill level
60b Second sensor/rod electrode designed as a fill level

100a, 200a First inner pipe segment
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101a, 201a
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201c

102a, 202a
102b, 202b
102¢, 202¢
104, 204
110, 210
112, 212
114, 214
116, 216
120, 220
130, 230
140, 240
M
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Second inner pipe segment
Third inner pipe segment
First outer pipe segment
Second outer pipe segment
Third outer pipe segment
First passage

Second passage

Third passage

Limiting disc

Fastening section

Outer circumferential surface
Fastening structure
External thread

Stop surface

Force absorption section
Polygonal profile

Central axis (of the outer circumferential surface)
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Patentkrav

1. Engangsforbindelsesindretning (10) til indfering i en forbindelsesabning pa
en hovedplade af en bioreaktor og/eller i en forbindelsesabning pa en posebio-
reaktor, hvor engangsforbindelsesindretningen (10) omfatter en flerhed af pas-
sager (102) og en fastgarelsessektion (110),

kendetegnet ved, at engangsforbindelsesindretningen (10) er udformet i ét
stykke og fremstillet af plast, og fastgerelsessektionen (110) har en fastgerel-
sesstruktur (114) pa en ydre periferisk overflade (112) til fastgerelse af en-
gangsforbindelsesindretningen (10) i forbindelsesabningen, og

kendetegnet ved, at engangsforbindelsesindretningen (10) omfatter en fler-
hed af sensorer (60), hvor mindst én sensor (60) er anbragt i en flerhed af
passager (100), og hvor en sensor er konfigureret som en fyldningsniveauma-

ler.

2. Engangsforbindelsesindretning (10) ifelge krav 1,
kendetegnet ved, at fastgerelsesstrukturen er dannet i form af et udvendigt
gevind (116).

3. Engangsforbindelsesindretning (10) ifelge mindst et af de foregaende krav,
kendetegnet ved, at fastgarelsesstrukturen (114) er dannet i form af ribber
og/eller fremspring og/eller snap-in elementer og/eller laseelementer og/eller

udsparinger.

4. Engangsforbindelsesindretning (10) ifelge mindst et af de foregaende krav,
kendetegnet ved, at fastgerelsessektionen (110) har en periferisk stopflade
(120), som streekker sig udad i radial retning fra den ydre periferiske overflade
(112).

5. Engangsforbindelsesindretning (10) ifalge mindst et af de foregaende krav,

kendetegnet ved, at fastgarelsessektionen (110) har en kraftabsorberende
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sektion (130), som omfatter en polygonal profil (140) og fortrinsvis steder di-

rekte op til stopfladen (120).

6. Engangsforbindelsesindretning (10) ifelge mindst et af de foregaende krav,
kendetegnet ved, at én passage (102), flere eller alle passager (102) er ud-
formet i det mindste i nogle sektioner som et rarsegment (100), hvor fortrinsvis
ét rersegment (100), flere eller alle rersegmenter (100) straekker sig parallelt
med en midterakse (M) af den ydre periferiske overflade (112) i en ferste ret-
ning fra den ydre periferiske overflade (112) og/eller i en anden retning fra den

ydre periferiske overflade (112).

7. Engangsforbindelsesindretning (10) ifelge det foregaende krav,
kendetegnet ved, at et rarsegment (100), flere eller alle rearsegmenter (100)

har et eller flere forudbestemte brudpunkter.

8. Engangsforbindelsesindretning (10) ifalge mindst et af kravene 6 til 7,

kendetegnet ved, at et rarsegment (100), flere eller alle rearsegmenter (100)
kan deformeres under pavirkning af varme i det mindste pa en sadan made,
at den respektive passage (102) kan teetnes pa en fluidteet made ved formaen-

dringen .

9. Engangsforbindelsesindretning (10) ifelge mindst et af de foregaende krav
6 til 8,
kendetegnet ved, at et rarsegment (100), flere eller alle rearsegmenter (100)

afsluttes i mindst den ene ende med en slangesikringsanordning.

10. Engangsforbindelsesindretning (10) ifalge mindst et af de foregaende krav,
kendetegnet ved, at en eller flere elektroder, hvor fortrinsvis mindst en elek-

trode er anbragt i en passage (102), flere eller alle passager (100).
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11. Engangsforbindelsesindretning (10) ifelge mindst et af de foregaende
krav, kendetegnet ved, at en rundtgaende taetning til fluidteet teetning fra bio-

reaktoren.

12. Hovedplade til en bioreaktor, hvor hovedpladen omfatter

en forbindelsesabning, hvor hovedpladen er konfigureret til at blive fastgjort til
en beholder i bioreaktoren, og

en forbindelsesindretning (10), der er indsat i forbindelsesabningen,
kendetegnet ved, at forbindelsesindretningen (10) er udformet if@lge mindst

et af de foregéende krav.

13. Bioreaktor til dyrkning af mikroorganismer og/eller cellekulturer med en be-
holder og en hovedplade til lukning af beholderen,

kendetegnet ved, at hovedpladen er udformet ifelge krav 12.

14. Forbindelseselement til en posebioreaktor, hvor forbindelseselementet
omfatter en forbindelsesabning, hvor forbindelseselementet er udformet til at
blive forbundet med en posebeholder og/eller til at blive dannet i ét stykke der-
med, 0g

en forbindelsesindretning (10), der er indsat i forbindelsesabningen,
kendetegnet ved, at forbindelsesindretningen (10) er udformet if@lge mindst

et af de foregaende krav 1-11.

15. Posebioreaktor til dyrkning af mikroorganismer og/eller cellekulturer, med
en deformerbar posebeholder med et forbindelseselement,

kendetegnet ved, at forbindelseselementet er konfigureret ifalge krav 14.
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