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DESCRIPTION

[0001] The present invention relates to a culture insert carrier, a culture insert and a culture
system for culturing and testing of different kinds of cells, such as for example skin models.

BACKGROUND OF THE INVENTION

[0002] In recent years there has been a growing activity within the field of culturing cells on
polymer membranes in culture inserts, such as for example when producing skin models for
testing the effect of chemicals, in e.g. cosmetics or skin care products, and/or pharmaceutical
products on cells. Use of such skin models reduces the need for experiments on animals.

[0003] European patent application EP 0 764 718 discloses an in vitro culture assembly with a
culture vessel and a culture insert. The culture vessel has at least one well having a sidewall
with a plurality of steps projecting inwardly from the inner surface of the well.

SUMMARY OF THE INVENTION

[0004] Thus there is a need for a device to provide a more effective manual and automatic
handling of culture inserts.

[0005] According to a first aspect of the present invention is provide culture system comprising
a cultural tray having at least one well, a culture insert comprising a membrane and at least
one suspension element, and a cultural insert carrier for supporting at least one culture insert
in the culture tray. The culture insert carrier comprises a plane member with a plurality of
openings including at least one opening having a first support element with a bottom and a top
and being shaped to support the culture insert for insertion and removal of the at least one
culture insert in such a way that the culture insert carrier supports the at least one culture
insert in a first position in the culture tray. The culture insert carrier may support at least one
culture insert such that the at least one culture insert has a well-defined lateral position in the
culture tray.

[0006] The culture insert carrier may be adapted to support at least one culture insert in a
plurality of vertical positions, such as a first vertical position and a second vertical position.
Further, the culture insert carrier may be adapted to support at least one culture insert in a
third vertical position.

[0007] The different features of the invention are described in relation to a conventional
rectangular system of coordinates having three axes X, Y and Z with mutual angles of 90°. The
XY-plane is the plane defined by the axes X and Y, the XZ-plane is the plane defined by the
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axes X and Z, and the YZ-plane is the plane defined by the axes Y and Z.

[0008] During intended operational position of the culture insert in the culture insert carrier, the
Z-axis extends in a vertical direction, and the plane member extends in the XY-plane.

[0009] A vertical position is defined as a position along the Z-axis.
[0010] A lateral position is a position in a plane parallel to the XY-plane.

[0011] The at least one opening may comprise a first support element with a bottom and a top
and being shaped to support a culture insert. The first support element may extend
substantially perpendicular to the plane member.

[0012] Preferably, the top of a support element is aligned with the plane member. The bottom
of a support element may extend below the plane member in such a way that the support
element is submerged into a culture well of a culture tray when the culture insert carrier is
engaged with the culture tray.

[0013] The plane member comprises at least one opening. The at least one opening may
comprise a plurality of openings, such as for example 2, 6, 12, 24, 48 or 98 openings for
insertion of culture inserts. Preferably, the respective openings in a culture insert carrier have
the same shape and size, however different size and/or shape of the respective openings may
be employed, e.g. to accommodate different culture inserts.

[0014] Preferably, the one or more openings are shaped, such that when a culture insert is
inserted in the one or more openings, an area of the opening remains non-obstructed for
enabling e.g. pipette access to a well of a culture tray through the opening when the culture
insert carrier accommodating a culture insert is placed on the culture tray.

[0015] The one or more openings may comprise a plurality of notches that are formed for
reception and accommodation of one or more suspension elements, such as protrusions, of a
culture insert. Such notches may in cooperation with the one or more suspension elements of
a culture insert prevent the culture insert from rotating. A culture insert may be supported on
an edge of the culture insert carrier, e.g. a culture insert may rest on a part of the edge of an
opening.

[0016] Preferably, the insert carrier according to the invention is adapted for use in cooperation
with culture trays according to the SBS-standard.

[0017] The first support element may comprise a first rim extending substantially parallel to the
plane member for supporting a culture insert. Further, the first support element may comprise
a first set of rims. The first set of rims may be positioned in a plane substantially parallel to the
plane member. Alternatively the first set of rims may be positioned in the same and/or different
planes substantially parallel to the plane member. Preferably the first rim and/or the first set of
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rims are positioned near the bottom of the first support element.

[0018] The first support element may comprise at least one recess. The at least one recess
may be adapted to guide a culture insert during insertion in the carrier. The first support
element may comprise a first recess or a first set of recesses. The first recess or the first set of
recesses may form the first rim or the first set of rims.

[0019] Further, the at least one opening may comprise a second support element with a
bottom and a top and being shaped to support the culture insert. The second support element
may extend substantially perpendicular to the plane member.

[0020] The second support element may comprise a second rim extending substantially
parallel to the plane member for supporting a culture insert. Further, the second support
element may comprise a second set of rims. The second set of rims may be positioned in a
plane substantially parallel to the plane member. Alternatively the second set of rims may be
positioned in the same and/or different planes substantially parallel to the plane member.
Preferably the second rim and/or the second set of rims are positioned near the bottom of the
second support element.

[0021] The second support element may comprise at least one recess. The at least one
recess may be adapted to guide a culture insert during insertion in the carrier. The second
support element may comprise a second recess or a second set of recesses. The second
recess or the second set of recesses may form the second rim or the second set of rims.

[0022] Further, the at least one opening may comprise a third support element with a bottom
and a top and being shaped to support the culture insert. The third support element may
extend substantially perpendicular to the plane member

[0023] The third support element may comprise a third rim extending substantially parallel to
the plane member for supporting a culture insert. Further, the third support element may
comprise a third set of rims. The third set of rims may be positioned in a plane substantially
parallel to the plane member. Alternatively the third set of rims may be positioned in the same
and/or different planes substantially parallel to the plane member. Preferably the third rim
and/or the third set of rims are positioned near the bottom of the third support element.

[0024] The third support element may comprise at least one recess. The at least one recess
may be adapted to guide a culture insert during insertion in the carrier. The third support
element may comprise a third recess or a third set of recesses. The third recess or the third
set of recesses may form the third rim or the third set of rims.

[0025] Preferably, the first, second and third rim are positioned in the same plane substantially
parallel to the plane member of the culture insert carrier.

[0026] Preferably, the one or more recesses in the support elements provide a guide to a
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culture insert during insertion in the culture insert carrier. Further, the recesses may ensure
that the culture inserts are substantially rotationally fixed along an axis substantially
perpendicular to the plane member when culture inserts are positioned in the carrier.

[0027] Preferably, the width and/or the depth of the one or more recesses increase from the
bottom towards the top of a support element, such that an easier insertion of a culture insert
into the carrier is provided. Guiding of a culture insert during insertion into a carrier further
enhances the user-friendliness of the system.

[0028] Preferably, the first, second and third support elements have substantially the same
shape, e.g. the first, second and third rims may extend in the same plane parallel to the plane
member and the first, second and third recesses may have substantially the same dimensions.

[0029] It is to be understood that an opening may comprise more than three, such as four,
five, six, seven, eight, nine, or more, support elements. Support elements may form sets of
support elements, each set being adapted for supporting a culture insert in a vertical position.

[0030] In one embodiment, one or more of the support elements, such as the first support
element, second support element and/or the third support element, may comprise one or more
protrusions to engage with a corresponding suspension element of a culture insert, such as
one or more recesses formed in an outer surface of a culture insert, for supporting the culture
insert having one or more recesses on the outer surface in at least one vertical position, such
as a first, a second and/or a third vertical position. Support element(s) having one or more
protrusions for engagement with corresponding recess(es) in a culture insert may be combined
with support element(s) having one or more recesses for engagement with corresponding
protrusion(s) in a culture insert.

[0031] Preferably, the culture insert carrier according to the invention is made of a polymer,
such as for example polystyrene, polypropylene, polyethylene, ABS, PMMA, polycarbonate or
other suitable materials.

[0032] It is an important advantage of the invention that the position of a culture insert in a well
of a culture tray is well defined in a plane parallel to the plane member of the culture insert
carrier when the culture insert is positioned in a vertical position in the culture insert carrier,
thus providing easier manual and automatic handling of culture inserts.

[0033] Furthermore, it is an important advantage of the invention that culture inserts in a
culture insert carrier can be handled, e.g. moved from one tray to another, both individually
and together.

[0034] Further, positioning of a culture insert in a plurality of vertical positions in a carrier and
in a culture tray is an advantage when adjusting the level or amount of culture medium in
respective well or wells of the culture tray.
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[0035] The invention provides a faster manual and automatic handling of culture inserts. All
culture inserts positioned in a culture tray can be moved from one culture tray to another in
one operation by moving the culture insert carrier with the culture inserts instead of moving
one culture insert at a time.

[0036] The culture insert carrier may further comprise at least one support member for
supporting the culture insert carrier when the culture insert carrier is placed on a flat surface.
Preferably, the support member comprises a plurality of legs, such as for example two three or
four legs that may be tube-shaped.

[0037] In addition to the one or more openings, the culture insert carrier may further comprise
one or more pipette openings to provide pipette access in a corner or at an edge of a well of a
culture tray.

[0038] According to a further example, a culture insert with a culture insert body and a plurality
of suspension elements is provided. Preferably, the culture insert body comprises at least one
sidewall with an inner surface and an outer surface and extending from a first end to a second
end of the culture insert body, a porous membrane positioned at the first end, a chamber
delimited by the porous membrane and the at least one sidewall and having an opening at the
second end. The suspension elements are adapted to suspend the culture insert in a plurality
of vertical positions, including a first vertical position and a second vertical position, in relation
to a frame.

[0039] According to the invention, a culture insert with a tubular sidewall comprising an inner
surface and an outer surface and extending from a first end to a second end of the sidewall, a
porous membrane positioned at the first end, a chamber delimited by the porous membrane
and the sidewall and having an opening at the second end, and a plurality of suspension
elements is provided. The suspension elements are adapted to suspend the culture insert in a
plurality of vertical positions in relation to a frame.

[0040] Preferably, a culture insert carrier constitutes the frame, but a tray having at least one
well may also function as the frame.

[0041] Preferably, the membrane extends in a plane parallel to the XY-plane. Preferably, the at
least one sidewall extends from a first end to a second end along an axis, which is parallel to
the Z-axis.

[0042] Preferably, the first end of the at least one sidewall lies in a plane parallel to the XY-
plane. Preferably, the second end of the sidewall lies in a plane parallel to the XY-plane. The at
least one sidewall may have one or more cutouts, e.g. from the second end towards the first
end.

[0043] The suspension elements of the culture insert according to the invention may interact
with one or more support elements in a frame in such a way that the culture insert can be
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positioned in at least a first and a second vertical position when the culture insert is positioned
in the frame. In a preferred embodiment the culture insert may also be positioned in a third
vertical position.

[0044] The culture insert may be substantially rotationally fixed in the first, second and/or third
vertical position. This means that the culture insert may be substantially prevented from
rotating around an axis parallel to the Z-axis.

[0045] A rotationally fixed culture insert provides a well-defined position of the culture insert
around an axis parallel to the Z-axis. This is an advantage when handling the inserts manually
or automatically, e.g. with tools for moving a culture insert.

[0046] The suspension elements may comprise one or more projecting parts, such as one or
more protrusions. The one or more projecting parts may comprise one or more flanges
extending from the second end and/or the outer surface of the sidewall. In one embodiment of
the present invention, the suspension elements comprise one or more recesses or sets of
recesses in the outer surface of the culture insert. Preferably, the one or more recesses extend
from the first end towards the second end. One or more projecting parts and/or one or more
recesses may be combined to form the suspension elements. A suspension element of the
culture insert may be formed as a recess in the outer surface or as a protrusion extending from
the outer surface of the culture insert body.

[0047] The plurality of suspension elements may comprise one or more sets of suspension
elements, such as a first set of suspension elements, a second set of suspension elements
and/or a third set of suspension elements. A set of suspension elements may comprise a
plurality of suspension elements, such as two, three, four, five, six or more suspension
elements. One or more protrusions and/or one or more recesses may form a set of suspension
elements.

[0048] The suspension elements may comprise at least one set of protrusions. Preferably, the
suspension elements comprise a first set of protrusions or recesses. More preferably, the
suspension elements comprise a second set of protrusions or recesses. Further, the
suspension elements may comprise a third set of protrusions or recesses. Preferably, the
culture insert according to the invention is in the first, second and third vertical position of the
culture insert suspended by means of the first, second and third set of protrusions or recesses,
respectively. The culture insert may in the second and/or third vertical position be suspended
by means of the first set of protrusions or recesses. A fourth set of protrusions or recesses
may be employed.

[0049] The first, second and third set of protrusions or recesses for suspension of the culture
insert may comprise two, three, four or more protrusions or recesses, respectively. The
protrusions or recesses of a set of protrusions or recesses may extend in the Z-direction along
the outer surface of the culture insert. Preferably, the protrusions are flush with the second end
of the sidewall of the culture insert.
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[0050] Preferably, a set of protrusions or recesses, e.g. the first, second and third set of
protrusions or recesses respectively, comprises three protrusions or recesses to provide a
stable suspension of the culture insert.

[0051] Preferably, the protrusions or recesses of a set extend from positions on the outer
surface, residing in substantially the same plane parallel to the XY-plane. However in another
embodiment, protrusions or recesses within a set may extend from different vertical positions
on the outer surface.

[0052] The first, second and third sets of protrusions or recesses may extend from first,
second and third vertical positions on the outer surface in first, second and third planes
respectively, the planes being substantially parallel to the XY-plane. Preferably, each protrusion
extends towards the second end such that each protrusion forms a ridge or bead extending
substantially along the Z-axis on the outer surface. Preferably, the first vertical position on the
outer surface is closer to the second end than the second and/or third vertical position on the
outer surface. Preferably, the second vertical position on the outer surface is closer to the
second end than the third vertical position on the outer surface

[0053] Preferably, the protrusions or recesses of a set of protrusions or recesses are
substantially evenly distributed around the outer surface in a plane substantially parallel to XY-
plane. For example a mutual angular distance of about 180° is preferred when a set of
protrusions or recesses consists of two protrusions or recesses, a mutual angular distance of
about 120° is preferred when a set of protrusions or recesses consists of three protrusions or
recesses, and a mutual angular distance of about 90° is preferred when a set of protrusions or
recesses consists of four protrusions or recesses.

[0054] Preferably, the protrusions or recesses are substantially evenly distributed around the
outer surface in a plane substantially parallel to the XY-plane. For example, when having three
sets of protrusions or recesses each set consisting of three protrusions or recesses, the mutual
angular distance in a plane parallel to the XY-plane between the nine protrusions or recesses
in total may be about 40°. Thus, the mutual angular distance in a plane parallel to the XY-plane
between a protrusion or recess of one set of protrusions or recesses and the nearest
protrusion or recess of a different set of protrusions or recesses is in this case equal to about
40°. Having two sets of protrusions or recesses each consisting of three protrusions or
recesses results in a mutual angular distance in a plane parallel to the XY-plane between the
six protrusions or recesses in total of about 60°.

[0055] The first end of the at least one sidewall may have a flange extending from the inner
surface to provide an edge for fixing the membrane.

[0056] The culture insert may be provided with a plurality of supports or feet, e.g. two, three,
four or more feet, for maintaining a minimum distance between the membrane and a surface,
e.g. between the membrane and the bottom of a well of a culture tray.
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[0057] The culture insert body may have any suitable shape. In a preferred embodiment of the
present invention, the culture insert body comprises a tubular sidewall.

[0058] The culture insert body may taper from one end towards the other end, such as from
the second end towards the first end, and the culture insert body may comprise a plurality of
sidewalls, such as two, three, four, five, or more sidewalls.

[0059] A culture insert having protrusions as suspension elements may be advantageous
when using the culture insert in a well of a culture tray without suspending the culture insert.
The protrusions of the culture insert may ensure that the sidewall of the culture insert is kept at
a distance from the sidewall of the well thereby minimizing unwanted capillary action of the fluid
in the well.

[0060] Preferably, the culture insert except from the membrane is made of a polymer, such as
for example polystyrene, polypropylene, polyethylene, ABS, PMMA, polycarbonate or other
suitable materials, and the membrane may be a polymer membrane such as polycarbonate.

[0061] According to the invention, a culture system comprising a culture insert carrier
according to the description and a culture insert comprising a membrane and at least one
suspension element is provided. The culture insert may comprise a first set of suspension
elements and/or a second set of suspension elements.

[0062] The culture system further comprises a culture tray having at least one well.

[0063] Preferably, the bottom of the at least one wells of the culture tray extends in a plane
parallel to the XY-plane.

[0064] Furthermore, a culture system comprising a culture insert carrier according to the
description and a tray having at least one well is provided. The culture system may further
comprise a culture insert having a membrane and at least one suspension element.

[0065] The culture tray may have at least one well. A culture tray having one, two, six, twelve
or more wells may be employed. If a culture tray having one well is employed, all culture
inserts positioned in the culture insert carrier share the same well and thus the same culture
medium. The pipette openings in the culture insert carrier may in this situation facilitate
complete emptying of the culture tray, e.g. for adding a new culture medium to the well. A
culture tray having the same number of wells as the number of openings for culture inserts in
the culture insert carrier may also be employed such that each well in the culture tray only
accommodates one culture insert.

[0066] The system may further comprise a lid. The lid may be a standard lid for a culture tray
complying with the SBS-standard, such as Nunc's lid for a multidish.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0067]

Figs. 1- 5 show a preferred embodiment of the culture insert carrier according to the invention
from different perspectives,

Figs. 6-9 show a preferred embodiment of the culture insert according to the invention from
different perspectives,

Figs. 10-11 show a culture tray engaged with a culture insert carrier supporting three culture
inserts in different vertical positions,

Fig. 12 shows a culture tray for use in a system according to the invention, and

Figs. 13-14 show views of another preferred embodiment of the culture insert carrier according
to the invention accommodating culture inserts according to the invention,

Figs. 15-16 show views of another preferred embodiment of the culture insert carrier according
to the invention accommodating culture inserts,

Fig. 17 schematically shows an embodiment of a culture insert according to the invention and
an opening of a culture insert carrier, and

Fig. 18 schematically shows a culture system according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0068] Fig. 1 is a perspective view of one embodiment of the culture insert carrier 2 according
to the invention. The culture insert carrier has a plane member 4 with twelve openings 6. The
plane member further comprises four pipette openings 8 in each corner of the plane member.
The culture insert carrier further comprises four sidewalls 10 to provide easy engagement with
a culture tray having at least one well. The culture insert carrier 2 further has four sidewalls 12
extending perpendicular to the plane member along the edge of the plane member to provide
easy engagement with a lid. The culture insert carrier 2 is adapted for use in cooperation with
culture trays according to the SBS-standard.

[0069] Fig. 2 is an enlarged view of a part of the culture insert carrier 2. The opening 6 has a
first support element 14 with a bottom 16 and a top 18. The bottom 16 extends below the
plane member 4. The first support element 14 has a first rim 20 extending substantially parallel
to the plane member 4 near the bottom of the first support element. The first support element
14 has a first recess 22 that is adapted to guide a culture insert during insertion in the culture
insert carrier. The first recess 22 forms the first rim 20.The width of the first recess 22
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increases from the bottom 16 towards the top 18 of the first support element, such that an
easier insertion of a culture insert is provided.

[0070] The opening 6 further comprises a second support element 24 having a second rim 26
formed by a second recess 28, and a third support element 30 having a third rim 32 formed by
a third recess 34.

[0071] In this embodiment, the first, second and third support elements have substantially the
same shape, e.g. the first, second and third rims extend in the same plane parallel to the plane
member and the first, second and third recesses have substantially the same dimensions.

[0072] The first, second and third recesses 22, 28, 34 guide a culture insert during insertion in
the culture insert carrier and prevent the culture insert from rotating around an axis parallel to
the Z-axis during and after insertion of the culture insert in the culture insert carrier.

[0073] Fig. 3 shows the culture insert carrier 2 from above. The plane member 4 extends in
the XY-plane.

[0074] Fig. 4 shows the culture insert carrier 2 seen from the side. The culture insert carrier
has four tube-shaped legs 36 of which two can be seen on the figure.

[0075] Fig. 5 shows a perspective view of the underside of the culture insert carrier 2. The
culture insert carrier has four tube shaped legs 36 to enable positioning of the culture insert
carrier with culture inserts on a flat surface substantially without the inserts being moved from
their position in the culture insert carrier.

[0076] Fig. 6 shows a perspective view of one embodiment of a culture insert according to the
invention. The culture insert 102 has a tubular sidewall 104 comprising an inner surface 106
and an outer surface 108 and extending from a first end 110 to a second end 112 of the
sidewall, a porous membrane 114 positioned at the first end, a chamber delimited by the
porous membrane and the sidewall and having an opening 116 at the second end, and a
plurality of suspension elements 117, wherein the suspension elements are adapted to
suspend the culture insert in a plurality of vertical positions in relation to a frame.

[0077] Fig. 7 is a side view of the culture insert in Fig. 6. Afirst set of protrusions 118 functions
as suspension elements 117 on the outer surface 108 to suspend the culture insert in a first
vertical position in a frame. In this embodiment, the first set of protrusions comprises three
protrusions extending from positions in a first plane A indicated by a dotted line in the figure.
Further, a second set of protrusions 120 functions as suspending elements on the outer
surface 108 to suspend the culture insert in a second vertical position in a frame. In this
embodiment, the second set of protrusions 120 comprises three protrusions extending from
positions in a second plane B indicated by a dotted line in the figure. Furthermore, a third set of
protrusions 122 functions as suspending elements on the outer surface 108 to suspend the
culture insert in a third vertical position in a frame. In this embodiment, the third set of
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protrusions 122 comprises three protrusions extending from positions in a third plane C
indicated by a dotted line in the figure.

[0078] The planes A, B and C are substantially parallel to the XY-plane. The membrane 114
extends in a plane parallel to the XY-plane, and the sidewall 104 extends in a direction along
an axis parallel to the Z-axis.

[0079] The protrusions are flush with the second end of the sidewall, the second end
extending in a plane parallel to the XY-plane. In another embodiment at least some of the
protrusions extend from and to different vertical positions on the outer surface. For example,
the third set of protrusions 122 may extend from positions on the outer surface in the plane C
to positions on the outer surface in the plane A. Variations within a set of protrusions may
occur. The vertical position of the planes A, B and C are indicated with dotted lines in the
figure.

[0080] Fig. 8 shows the culture insert 102 seen from above. The protrusions within a set of
protrusions, e.g. the first set of protrusions 118, are evenly distributed around the outer surface
in a plane substantially parallel to XY-plane. Thus in this embodiment, where a set of
protrusions consists of three protrusions, the protrusions within a set have a mutual angular
distance of substantially 120° within the respective sets of protrusions 118, 120, 122. For
example, the angle a indicates the mutual angular distance of 120° between two protrusions in
the first set of protrusions 118.

[0081] The protrusions 118, 120, 122 for suspending the culture insert are substantially evenly
distributed around the outer surface in a plane substantially parallel to XY-plane. In this
embodiment, the mutual angular distance  between the nine protrusions 118, 120, 122 is
about 40°.

[0082] Fig. 9 shows the culture insert 102 in a perspective view from below. The culture insert
has three supports 124 for maintaining a minimum distance between the membrane 114 and a
surface, e.g. between the membrane and the bottom of a well of a culture tray.

[0083] Fig. 10 shows a system comprising a culture insert carrier, at least one culture insert
and a culture tray according to the invention. Three culture inserts 102a, 102b, 102c
corresponding to the culture insert in Figs. 6-9 are positioned in a first, second and third
vertical position, respectively, in the culture insert carrier 2. The culture insert 102a is in a first
vertical position suspended in the first set of protrusions 118, the protrusions being supported
by the first rim 20, the second rim 26 and the third rim 32 in the culture insert carrier. The
culture insert 102b is in a second vertical position suspended in the second set of protrusions
120, the protrusions being supported by the first rim 20, the second rim 26 and the third rim 32
in the culture insert carrier. The culture insert 102c is in a third vertical position suspended in
the third set of protrusions 122, the protrusions being supported by the first rim 20, the second
rim 26 and the third rim 32 in the culture insert carrier. The shape of the recesses in the
support elements substantially prevents the culture inserts from rotating around an axis parallel
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to the Z-axis. Furthermore the lateral positions of the culture inserts are well defined providing
easier manual and automatic handling of the culture inserts. An area of the openings in the
culture insert carrier remains non-obstructed when a culture insert is inserted and supported in
the culture insert carrier. Thus pipette access is provided to the one or more wells in the
culture tray 202.

[0084] Fig. 11 shows a cross-section of the culture system in Fig. 10. The three culture inserts
102a, 102b, 102c are positioned in first, second and third vertical positions, respectively, such
that the distances between the respective membranes and respective well bottoms 203 of the
culture tray are different. The well bottom or bottoms extend in a plane parallel to the XY-plane.

[0085] Fig. 12 shows a perspective view of a culture tray for a system according to the
invention. The culture tray 202 comprises twelve wells 204.

[0086] Fig. 13 shows a perspective view of another embodiment of a culture insert carrier
according to the invention. The culture insert carrier 206 accommodates three culture inserts
102d, 102e, 102f corresponding to the culture insert 102 in Figs. 6-9 in three openings 212 of
the plane member 214 that extends in the XY-plane. The culture inserts 102d is supported in a
first vertical position by the first set of protrusions resting on the edge of the opening. The
opening 212 has four notches 216 that are formed for reception and accommodation of the
second and/or the third set of protrusions of the culture insert. In the first vertical position,
protrusions of the second set and the third set of protrusions interact with the notches to
prevent the culture insert from rotating.

[0087] The culture insert 102e is supported in a second vertical position by the second set of
protrusions resting on the edge of the opening. In the second vertical position, a protrusion or
protrusions of the third set of protrusions interact with at least some of the notches, e.g. two, to
prevent the culture insert from rotating. The culture insert 102f is supported in a third vertical
position by the third set of protrusions resting on the edge of the opening. In this position, the
culture insert can rotate substantially freely around an axis parallel to the Z-axis. The opening
218 is another embodiment of an opening that may support a culture insert in a position in a
culture tray. Preferably, the one or more openings for culture inserts of a culture insert carrier
according to the invention have the same shape and/or size, but as shown in fig. 13, the one or
more openings may vary in shape and/or size.

[0088] Fig. 14 shows the culture insert carrier 206 with culture inserts in a perspective view
from below.

[0089] Fig. 15 shows a perspective view of another embodiment of a culture insert carrier
according to the invention. The culture insert carrier 250 accommodates eight culture inserts
251. The culture insert carrier 250 has a plane member 252 extending in the XY-plane and
comprising twelve openings 254. An opening 254 has a first support element 256 with a bottom
258 and a top 260 and a second support element 280 with a bottom 282 and a top 284. The
first support element 256 has a first set of rims 286, and the second support element 280 has
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a second set of rims 288. The first set of rims comprises two rims 286' and 286" and the
second set of rims comprises two rims 288' and 288". The first support element 256 and the
second support element 280 have substantially the same size and shape. In this embodiment
the rims 286', 286", 288' and 288" extend in a plane substantially parallel to the plane member
252. A first set of recesses 290 forms the first set of rims 286 and a second set of recesses
292 forms the second set of rims 288. The rims 286', 288"' may in another embodiment extend
in a plane A substantially parallel to the plane member and the rims 286", 288" may extend in a
plane B substantially parallel to the plane member, wherein the planes A and B are spaced
apart. The first and second support elements may be joined to form a first support element
having a first set of rims comprising four rims 286', 286", 288', 288".

[0090] The culture inserts has a plurality of protrusions for supporting the culture insert in a
position in the opening. Some or all of the protrusions rest on at least some of the rims 286',
286", 288', 288". The carrier inserts 251 have a well-defined lateral position in the culture insert
carrier providing easier automatic and manual handling of the culture inserts. Further, the
provision of a culture insert carrier according to the invention provides easier handling of a
plurality of culture inserts. The insert carriers 251 are prevented from rotating around an axis
parallel to the Z-axis due to the shape of the recesses in the respective support elements.

[0091] Fig. 16 shows the culture insert carrier 250 with culture inserts 251 in a perspective
view from below.

[0092] Fig. 17 schematically shows a part of a culture insert carrier 302 according to the
invention having a plane member 304 with at least one opening 306. The opening 306
comprises a first support element 314 having a first protrusion forming a first rim, a second
support element 324 having a second protrusion forming a second rim, and a third support
element 330 having a third protrusion forming a third rim.

[0093] The support elements 314, 324, 330 are adapted to engage with corresponding
suspension elements of a culture insert 350 according to the invention. The culture insert 350
comprises nine suspension elements 352 in the form of recesses. The suspension elements
comprise a first set of recesses 352', a second set of recesses 352" and a third set of recesses
352", each set of recesses being adapted to support the culture insert in a vertical position.
The recesses 352', 352", 352" are formed in the outer surface of the culture insert body 354
from the first end 356 towards the open second end 358.

[0094] Fig. 18 shows an exploded view of a culture system according to the present invention.
The system comprises a culture insert carrier 2, one or more culture inserts 102, a culture tray
202 and a lid 400. Preferably, the system comprises a culture insert for each opening in the
culture insert carrier.
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Patentkrav

1. Kultursystem, der omfatter:
- en kulturbakke med mindst én brgnd;
- en kulturindsats, der omfatter en membran og mindst ét oph@ngningselement, og
- en kulturindsatsbarer til at baere mindst én kulturindsats 1 kulturbakken, hvor
kulturindsatsbareren omfatter et plant element med en flerhed af abninger, der
indbefatter mindst én abning med et fgrste baereelement med en bund og top, og som er
udformet til at bare kulturindsatsen, for is@tning og fjernelse af den mindst ene
kulturindsats i kulturindsatsbareren pa en sadan made, at kulturindsatsbareren barer

den mindst ene kulturindsats 1 en fgrste position 1 kulturbakken.

2. Kultursystem ifglge krav 1, hvor bareren barer en kulturindsats, saledes at kulturindsatsen

har en veldefineret lateral position 1 kulturbakken.

3. Kultursystem ifglge et hvilket som helst af kravene 1 eller 2, hvor det fgrste bareelement i

alt vaesentligt straekker sig vinkelret pa det plane element.

4. Kultursystem ifglge krav 3, hvor det fgrste bereelement har en fgrste rand, der 1 alt

vasentligt strekker sig parallelt med det plane element, til at baere kulturindsatsen.

S. Kultursystem ifglge krav 3, hvor det fgrste bereelement omfatter et fgrste sat af rande.

6. Kultursystem ifglge et hvilket som helst af kravene 3-5, hvor det fgrste bareelement
omfatter mindst én indskaring, der er tilpasset til at fgre kulturindsatsen under is@tning 1

baereren.

7. Kultursystem ifglge et hvilket som helst foregdende krav, hvor den mindst ene abning
endvidere omfatter et andet bareelement med en bund og en top, og som 1 alt vasentligt

strekker sig vinkelret pa det plane element og er udformet til at baere kulturindsatsen.

8. Kultursystem ifglge krav 7, hvor det andet bareelement har en anden rand, der 1 alt

vasentligt strekker sig parallelt med det plane element, til at baere kulturindsatsen.
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9. Kultursystem ifglge krav 7, hvor det andet bareelement omfatter et andet s@t af rande.

10. Kultursystem ifglge et hvilket som helst af kravene 7-9, hvor det andet bareelement
omfatter mindst én indskaring, der er tilpasset til at fgre kulturindsatsen under is@tning 1

baereren.

11. Kultursystem ifglge et hvilket som helst foregdende krav, hvor den mindst ene dbning
endvidere omfatter et tredje bareelement med en bund og en top, og som 1 alt vasentligt

streekker sig vinkelret pa det plane element og er udformet til at baere kulturindsatsen.

12. Kultursystem ifglge krav 11, hvor det tredje bareelement endvidere omfatter en tredje rand,

der 1 alt vaesentligt strekker sig parallelt med det plane element, til at bare kulturindsatsen.

13. Kultursystem ifglge krav 11, hvor det tredje bareelement omfatter et tredje s@t af rande.

14. Kultursystem ifglge et hvilket som helst af kravene 11-13, hvor det tredje bareelement
omfatter mindst én indskaring, der er tilpasset til at fgre en kulturindsats under is@tning af

baereren.

15. Kultursystem ifglge krav 1 eller 2, hvor mindst én dbning er dannet til modtagelse af og til

at rumme udvalgte oph@&ngningselementer af en indsats.

16. Kultursystem ifglge krav 15, hvor mindst én abning har indskaringer til modtagelse af og

til at rumme tilsvarende fremspring af en indsats.

17. Kultursystem ifglge et hvilket som helst foregdende krav, hvor kulturindsatsbereren er
tilpasset til at baere en kulturindsats 1 mindst to vertikale positioner 1 forhold til det plane

element.

18. Kultursystem ifglge krav 17, hvor kulturindsatsbareren er tilpasset til at bere en

kulturindsats 1 tre vertikale positioner 1 forhold til det plane element.

19. Kultursystem ifglge et hvilket som helst foregdende krav, hvor kulturindsatsbareren

endvidere omfatter mindst ét baeereelement til at baere kulturindsatsbereren, nar den er anbragt
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pa en flad overflade.

20. Kultursystem ifglge krav 19, hvor det mindst ene bareelement omfatter en flerhed af ben.

21. Kultursystem ifglge krav 20, hvor flerheden af ben omfatter fire rgrformede ben.

22, Kultursystem ifglge et hvilket som helst foregaende krav, hvor den mindst ene abning er
saledes udformet, at et omrade af abningen forbliver uhindret for pipetteadgang efter isa@tning

af en indsats.

23. Kultursystem ifglge et hvilket som helst foregaende krav, hvor det plane element endvidere

omfatter mindst én pipettedbning til pipetteadgang til kulturbakkens mindst ene brgnd.

24. Kultursystem ifglge et hvilket som helst foregaende krav, hvor kulturindsatsen omfatter et

forste s@t af opha@ngningselementer.

25. Kultursystem ifglge et hvilket som helst foregaende krav, hvor kulturindsatsen omfatter et

andet st af oph@&ngningselementer.

26. Kultursystem ifglge et hvilket som af de helst foregdende krav 1-23, hvor kulturindsatsen
er en kulturindsats med et kulturindsatslegeme med mindst én sideveg med en indvendig
overflade og en udvendig overflade og som strakker sig fra en fgrste ende til en anden ende af
kulturindsatslegemet, en porgs membran placeret ved den fgrste ende, et kammer afgranset af
den porgse membran og den mindst ene sidevag og med en abning ved den anden ende, hvor
kulturindsatsen omfatter en flerhed af oph@&ngningselementer, der indbefatter et fgrste sat af
oph@ngningselementer og et andet sat af ophangningselementer, hvilke
ophangningselementer er tilpasset til opha&ngning af kulturindsatsen 1 en flerhed af vertikale
positioner, der indbefatter en fgrste vertikal position og en anden vertikal position, 1 forhold til

kulturindsatsbeareren.

27. Kultursystem ifglge et hvilket som helst foregaende krav, der endvidere omfatter et 14g.
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Fig. 2
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