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(54) Biomimetic cell culture support

(57) A cell culture support (3) with a surface (4) is
disclosed. The structure (5) of said surface (4) resembles
the surface structure of one cell or an association of cells
(8). Furthermore, a method for cultivating cells (8) is de-
scribed, wherein the cells (8) to be cultivated are brought
into close proximity to a cell culture support surface (4),

wherein the structure (5) of the surface (4) resembles the
surface structure of one cell or an association of cells (8).
Additionally, a method for cultivating cells (8) in order to
yield a specific cell type is disclosed, wherein the cells
(8) are cultivated on a cell culture support (3), the struc-
ture (5) of which resembles the surface structure of one
cell or an association of the specific cell type.
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Description

Field of the invention

[0001] The invention relates to a cell culture support
with a surface.

Background of the invention

[0002] There are several known support structures for
cultivating cells. The UK patent application GB 2 482 612
A describes a cell culture support for culturing mesen-
chymal stem cells with a surface comprising a plurality
of wells, wherein the surface has a root mean square
roughness (Rq) of 100 to 280 nm and a linear density of
1.6 to 3.0 per 1 mm length. The well shapes and the well
opening sizes may be used to control the 3D structuring
of mesenchymal stem cell aggregates and their sizes
during the culturing in the well. The described cell culture
support may induce mesenchymal stem cells to differen-
tiate into tissue cells such as hyaline chondrocytes, ad-
ipocytes and osteoblasts.
[0003] The European patent application EP 0 684 309
A1 refers to a cell culture substrate comprising dried films
of native fibrillar collagen produced by a method, in which
collagen fibres are hydrolysed in acid, solubilised and
reformed as gels on porous surfaces and under non-
physiologic salt conditions to produce large fibres with
the striations characteristic of collagen fibres found in
vivo. Such cell cultures substrates enhance expression
of barrier function in intestinal epithelial cells as com-
pared to the collagen cell culture substrates of the prior
art. Furthermore, intestinal epithelial cells cultured on the
native fibrillar collagen substrates express barrier func-
tions more rapidly even in the absence of differentiation
inducing agents.
[0004] J. Lock et al. report in "nanomaterials enhance
osteogenic differentiation of human mesenchymal stem
cells similar to a short peptide of BMP-7", International
Journal of Nanomedicine, 2011:6, pages 2769 to 2777,
that nano-hydroxyapatite and nano-hydroxyapatite-
PLGA composites provide a possibility to direct the ad-
hesion and differentiation of human mesenchymal stem
cells. The said composites promote osteogenic  differ-
entiation of human mesenchymal stem cells comparable
with direct injection of a bone morphogenetic protein de-
rived short peptide.

Problem according to the invention

[0005] A goal of the present invention is to provide an
improved cell culture support and an improved method
to cultivate cells.

Solution according to the invention

[0006] In order to solve the above problem, the inven-
tion teaches a cell culture support with a surface, wherein

the structure of the surface resembles the surface struc-
ture of one cell or an association of cells as stated in
claim 1. Furthermore, the problem is solved by the use
of a cell culture support surface to cultivate cells, wherein
the structure of the surface resembles the surface struc-
ture of one cell or an association of cells as described in
claim 3. An additional solution is provided in claim 4 by
a method for cultivating cells, wherein the cells are
brought into close proximity to a cell culture support sur-
face and wherein the structure of the surface resembles
the surface structure of one cell or an association of cells.
Claim 7 solves the problem by providing a method for
producing a cell culture support, wherein the surface
structure of one cell or an association of cells is recorded.
Moreover, the problem according to the invention is
solved by claim 10, which discloses a method for culti-
vating cells in order to yield a specific cell type, wherein
the cells are cultivated on a cell culture support, the sur-
face structure of which resembles the surface structure
of one cell or an association of the specific cell type.
[0007] An association of cells according to the inven-
tion comprises at least two cells, preferably several cells,
which may or may not be connected to each other. The
connected cells in the association of cells may form a
direct contact with each other and/or may be connected
via extracellular components such as extracellular matrix
proteins. The association of cells may contain cells of
different types. When the surface structure of the cell
culture support and the surface structure of the one cell
or the association of cells resemble each other, it means
that the two said surface structures have at least one,
preferably two, more preferably three, most preferably
five essential features, in which they are equal or show
a high degree of similarity. As far as the feature is ex-
pressible as a numerical value, a high degree of similarity
in a feature means that its value for a first surface struc-
ture is preferably within 50% and 150%, preferably within
75% and 125%, preferably within 90% and 110%, pref-
erably within 95% and 105%, preferably within 98% and
102%, preferably within 99% and 101%, preferably within
99.9% and 100.1 % of its value of a second surface struc-
ture to be compared to the first surface structure.
[0008] Essential features of the said surface structures
include roughness, cavity density, cavity dimensions, ra-
tios of cavity dimensions and other topographical char-
acteristics. Cavities according to the invention can be
structures that contain a volume below as well as struc-
tures that contain a volume above the surface plane of
the surface structure, if such a surface plane exists. In
other words, cavities can contain raised and/or recessed
portions. The scale of the surface structure according to
the invention can be, when referring to a feature, a scale
on the order of millimetres, micrometres and/or nanome-
tres. The features of a surface structure can differ ac-
cording to the scale applied. A surface structure can, for
example, appear to be smooth on a millimetre scale yet
contain numerous cavities on a micrometre scale.
[0009] Roughness can be measured in at least one of
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its key parameters such as the ones specified in the in-
ternational standard ISO 25178 (the relevant portions of
which are included in the present disclosure by refer-
ence) including, but not limited to the root mean square
height of the surface, skewness of height distribution,
kurtosis of height distribution, maximum height of peaks,
maximum height of valleys, maximum height of the sur-
face, arithmetical mean height of the surface, fastest de-
cay auto-correlation rate, texture aspect ratio of the sur-
face, texture direction of the surface, root mean square
gradient of the surface, developed area ratio, surface
bearing area ratio, height of surface bearing area ratio,
peak extreme height, material volume at a given height,
void volume at a given height, material volume of peaks,
material volume of the core, void volume of the core, void
volume of the valleys, density of peaks, arithmetic mean
peak curvature, 10 point height, 5 point peak height, 5
point valley height, closed dales area, closed hills area,
closed dales volume and closed hills volume. Cavity den-
sity is a measure for cavities present per area of the sur-
face structure. Cavity dimensions can be determined by
gauging the dimensions of the cavities along the x-, y-
and z-axes of the surface structure or alternatively along
such axes which are defined by the longest and/or small-
est dimensions of the respective cavities. For example,
the cavity dimensions can be measured along the length
axis of the cavities - if a length axis exists - and two further
axes perpendicular to the length axis. If the said surface
structures display at least some degree of self-similarity,
their Hausdorff dimension can be seen as a topograph-
ical characteristic. Another topographical characteristic
is the direction, in which the length axes of the cavities
point. The particular shape of the cavities, for example,
a  round, oval, square, rectangular, polygonal, star-like
or spindle-shape, is also an essential feature.
[0010] Herein, the surface structure of the one cell or
the association of cells, which surface structure resem-
bles the cell culture support surface structure, is also de-
scribed as the original surface structure. Accordingly, the
said one cell and the said association of cells are referred
to as the original cells. Cells which are cultivated on the
cell culture support according to the invention are termed
initial cells at the time when they are first placed on the
cell culture support. The cells that develop from the initial
cells while situated on the cell culture support are referred
to as derived cells. When the original surface structure
is recorded in a method to produce a cell culture support,
it means that the original surface structure is measured
so that at least one of its features is recorded.
[0011] If a cell culture support surface structure resem-
bles a surface structure of one cell or an association of
original cells of a specific type and initial cells are culti-
vated on the cell culture support surface structure, de-
rived cells of the specific type can be yielded. When the
original cells are of the same type as the derived cells, it
means that original and derived cells share important
characteristics. Such important characteristics include
the cell shape or form and the cell surface structure on

a micrometre and/or nanometre scale. Further important
characteristics are the expression of one or several
genes. Measurements of gene expression can be ob-
tained by, for example, quantitative polymerase chain
reaction, DNA sequencing or from a DNA microarray.
Individual cell types can show a typical gene expression
pattern in which a defined set of genes show certain ex-
pression level states. The expression level can take dif-
ferent states including no expression, low expression,
intermediate expression and high expression. Prefera-
bly, the expression level of a gene is normalised to the
expression level of a housekeeping gene. The threshold
values that separate the expression level states depend
on the measurement procedure applied. Gene expres-
sion patterns and corresponding threshold values are
known to the person skilled in the art and can be used
to identify a specific cell type. Furthermore, gene expres-
sion patterns of individual cell types can be obtained from
public databases such as the Gene Expression Omnibus
(R. Edgar et al., Gene Expression Omnibus: NCBI gene
expression and hybridization array data repository in Nu-
cleic Acids Res. 2002 Jan 1;30(1):207-10, the relevant
portions of which are included in the present disclosure
by reference).
[0012] The derived cells and the original cells are re-
garded as belonging to the same specific type when at
least 50%, preferably at least 75%, more preferably at
least 90% and most  preferably 100% of the genes being
part of the expression pattern of the specific type in ques-
tion show the same expression level states.
[0013] Alternatively, the identification of the cell type
can be carried out by measuring protein expression lev-
els, for example using western blot, ELISA, flow cytom-
etry of antibody stained cells, antibody microarrays, 2D
gel electrophoresis or protein NMR. Whether original and
derived cells are of the same specific type based on pro-
tein expression can be determined in analogy to the anal-
ysis based on gene expression levels as stated above.
[0014] When the derived cell is yielded from the initial
cell, it means that the derived cell has remained un-
changed or that it has changed. This change can be a
differentiation, a dedifferentiation, or a "sideways"
change, in which one differentiated cell may become an-
other differentiated cell in a distinct differentiation path.
[0015] For the original cells in the association of cells
to be said to be of the specific type, at least 0.1 %, pref-
erably at least 1%, preferably at least 5%, preferably at
least 10%, preferably at least 50%, preferably at least
70% and most preferably at least 90% of the original cells
need to be of the specific type.
[0016] Yielding cells of the specific type means that at
least some cells of the specific type are yielded, that is,
at least 0.1 %, preferably at least 1%, preferably at least
5%, preferably at least 10%, preferably at least 50%, pref-
erably at least 70% and most preferably at least 90% of
cells of the specific type are yielded. Preferably more
cells of the specific type are yielded than cultivation of
the initial cells on an unstructured support structure in
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otherwise identical cell culture conditions would be yield-
ed.
[0017] By providing a cell culture support with a surface
structure, which mimics essential features of the surface
structure of one cell or an association of cells, it is possible
to cultivate cells in more natural surroundings. By record-
ing a surface structure of one cell or an association of
cells, it is possible to manufacture cell culture supports
with surface structures that closely resemble the surface
structure of the association of cells. When cells are cul-
tivated to yield a specific cell type, it is advantageous to
cultivate the cells on a surface structure, which resem-
bles one cell or an association of the specific type. In that
way, the physiologic milieu can be replicated more close-
ly. The more natural cell culture environment may yield
more biologically and medically relevant data as the re-
sults might be less distorted by artificial stimuli.

Preferred embodiments of the invention

[0018] Preferred features of the invention, which may
be applied alone or in combination are discussed below
and in the dependent claims.
[0019] Measurements of the original surface structure
can be obtained, for example, by using a non-contact
procedure, including optical measurements, preferably
using a laser, to determine the original surface structure.
A non-contact method can yield high resolution structural
data while it is often possible to leave the original surface
structure intact. An atomic force microscope (AFM) can
be employed in a non-contact procedure. In this case,
the AFM may be placed in tapping mode, in which the
AFM’s cantilever is oscillated above the original surface
structure without touching it and the cantilever’s height
above the original surface structure is determined by
changes in its resonance frequency. The original surface
structure may be coated with metal before the AFM
measurement. In this way, data with a very high spatial
resolution can often be obtained.
[0020] Alternatively, contact based techniques as for
example stylus-like instruments can be used. Further-
more, an AFM can be used in a contact based procedure.
To this end, the AFM can be placed in contact mode, in
which the AFM’s cantilever is touching the original sur-
face structure and the height of the surface structure is
determined by adjusting the cantilever such that the de-
flection of the cantilever remains constant. Contact based
techniques are often less complex and may be imple-
mented at a lower expense.
[0021] In a preferred embodiment according to the in-
vention, the structure of the cell culture support surface
resembles the surface structure of one cell or an asso-
ciation of cells of a specific cell type and cultivating cells
on the cell culture support yields cells of the specific type.
Without prejudice, the cell culture support according to
the invention may force the initial cells into the shape of
the original cells, which in turn may cause the initial cells
to develop into derived cells of the cell type of the original

cells. In this way, cells of the specific type may be yielded
reliably.
[0022] In a preferred embodiment of the method for
cultivating cells according to the invention, the cells to be
cultivated are stem cells. Stem cells are cells which have
not entirely differentiated into a cell type at the end of a
differentiation path. Examples for stem cells are omnip-
otent stem cells, which can differentiate into any cell type,
pluripotent stem cells, which can differentiate into many,
but not all types of cells and multipotent stem cells, which
can only  differentiate into a limited number of cell types,
namely those of a closely related family of cells. Cultivat-
ing stem cells on the cell culture support according to the
invention carries the advantage that a large number of
different cell types can be yielded. However, the invention
is not limited to stem cells. In principle, any type of cell
can be cultivated and/or yielded in the method for culti-
vating cells according to the invention. This applies in
particular to such cells which can form a tissue, including,
for example, fibroblasts, cardiac tissue cells and neuronal
cells.
[0023] In a preferred method according to the inven-
tion, the cultivation on the cell culture support surface
yields a specific cell type. When initial cells are cultivated
on top of the cell culture support according to the inven-
tion, derived cells of the specific cell type may be yielded.
This can be an easy way to produce cells of the specific
type.
[0024] In a preferred embodiment of the invention, the
recording is performed by the production of a cast from
one cell or an association of cells. The cast can be ob-
tained by pouring a liquid, which subsequently hardens,
on the one cell or the association of cells. The liquid is
preferably a cross-linkable polymer such as, for example,
poly(methyl methacrylate (PMMA) or poly(ethylene gly-
col)-co-fumarate (PEGF). By employing the said sub-
stances, a high degree of resemblance of the surface
structure of the cast with the surface structure of the one
cell or the association of cells can be achieved.
[0025] The cell culture support surface structure can
be a positive derivation of the original surface structure.
This means that topographical elements, which protrude
from the original surface structure also protrude from the
derived cell culture support surface structure. In other
words, the yielded surface structure is a positive of the
original surface structure. Alternatively, the cell culture
support surface structure can be the negative shape of
the original surface structure, such as can be the case
with a cast obtained from the original surface structure.
If the cell culture support surface structure is a positive
then that positive imprints a shape onto the initial cells,
which is similar to the shape that would be imprinted by
the original surface structure. On the other hand, if the
cell culture support surface structure is a negative of the
original surface structure, the initial cells are forced into
the shape of the original cells. Without prejudice, the in-
ventors have obtained data to suggest that forcing an
initial cell into the shape of an original cell will change
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the characteristics of the initial cell, which may ultimately
lead to the initial cell assuming the same fate as the orig-
inal cell. Advantageously, the cell culture support surface
structure derived from a measurement of an original sur-
face structure shows a high degree of resemblance to
the original surface structure.
[0026] In another preferred embodiment, a surface
structure that resembles the recorded surface structure
is reproduced onto the cell culture support. By recording
the original surface structure and then reproducing it onto
the cell culture support, changes can be made to the
surface structure before it is reproduced. For example,
a degree of abstraction can be introduced while still pro-
ducing a cell culture support with the desired properties.
Furthermore, errors in the recording can be corrected.
The separation of recording and reproduction also makes
it easier to mass-produce the cell culture support surface.
For example, a small area can be recorded and its sur-
face structure can then be reproduced by repeatedly ap-
plying it over a larger surface, much like a pavement of
identical elements.

Brief description of the drawings

[0027] The invention is illustrated in greater detail with
the aid of graphs, a microscopy image and schematic
drawings.

Fig. 1 shows cells cultivated on a cell culture support;

Fig. 2 shows the results of quantitative polymerase
chain reaction experiments

and

Fig. 3 shows the production, an atomic force micros-
copy image and a profile of a cast.

Detailed description of the embodiments of the invention

[0028] Chondrocytes were isolated from cartilage slic-
es of white New Zealand rabbits. The isolated chondro-
cytes were cultivated on tissue culture polystyrene plates
as a monolayer culture. One week after isolation, the
chondrocytes in tissue culture had a spherical shape.
Three weeks after isolation, the chondrocytes had ded-
ifferentiated into spindle-shaped fibroblasts (figure 3a,
first schematic drawing from the left). Subsequently,
casts were obtained from both the spherical chondrocyte
cultures as well as from the spindle-shaped fibroblasts.
This was achieved by pouring silicone on top of the as-
sociation of original cells 1 - which were, in this case,
either spherical chondrocytes or spindle-shaped fibrob-
lasts - contained in the tissue culture plates (figure 3a,
second schematic drawing from the left). The silicone
was  selected for its ease of handling, its ability to repro-
duce surface structures on a nanoscale, the capability to
come into close contact with the original cells 1 in culture,

its transparency and rubbery, elastic property. The sili-
cone used was polydimethyl siloxane (PDMS, brand
name: Sylgard, which is room-temperature vulcanising
and was obtained from Dow Corning, USA). After the
silicone mass had cured on top of the original cells 1, it
was removed from the cell culture plates (figure 3a, third
schematic drawing from the left). Then the silicone was
washed extensively with 1 M sodium hydroxide solution
in order to remove cell debris and protein residue (figure
3a, fourth schematic drawing from the left). In this way,
a negative cast 2 of spindle-shaped fibroblasts was ac-
quired, demonstrated in figure 1 b. Furthermore, a neg-
ative cast 2 of spherical chondrocytes was obtained as
shown in figure 1 a. Figure 3b shows an atomic force
microscopy image and profile obtained from one of the
said silicone casts 2 of spherical chondrocytes. The im-
age demonstrates the formation of cellular 3D shapes on
the silicone cast 2. The casts 2 were then used as cell
culture supports 3 with a surface 4, which structure 5
resembled an association of original cells 1.
[0029] Initial cells 6, particularly adipocyte derived
mesenchymal stem cells (ADSCs) were cultivated on the
spherical chondrocyte cast 2 (shown in figure 1a, left)
and on the spindle-shaped fibroblast cast 2 (shown in
figure 1b, left). It was confirmed that the ADSCs attached
themselves to the cell culture support surface 3 of the
silicone. After 1 week, derived cells 7 were obtained from
the initial cells 6. When comparing the derived cells 7
cultivated on the two different silicone casts 2 by optical,
fluorescence and atomic force microscopy, it was found
that the ADSCs had transformed into two morphologically
different cell types. When cultivated on the spherical
chondrocyte derived silicone cast 2, the ADSCs assumed
a spherical shape (figure 1a, right). In contrast, the AD-
SCs cultivated on the spindle-shaped fibroblast derived
cast 2 developed into derived cells 7 that had a spindle-
like configuration (figure 1b, right).
[0030] To confirm the morphological findings on a mo-
lecular level, gene expression levels of the derived cells
7 cultivated on the silicone casts 2 were measured. To
this end, ADSCs were cultivated for 5 weeks on the sili-
cone casts obtained from chondrocytes and fibroblasts
as well as on regular polystyrene tissue culture plates
(figure 1 c). RNA was isolated from the derived cells 7
and quantitative polymerase chain reaction was carried
out. Specifically, the expression of the genes aggrecan,
col1 and col2 was measured. Results are displayed in
figure 2 normalised to the expression level of the house-
keeping gene glyceraldehyde-3-phosphate dehydroge-
nase. The ADSCs cultivated on chondrocyte derived sil-
icone casts 2 expressed high levels of the chondrocyte
markers aggrecan, col1 and col2 (figure 2a). The ADSCs
on the fibroblast derived casts 2 also expressed high lev-
els of aggrecan and col1,  however, there was no expres-
sion of col2 (figure 2b). Furthermore, while the ADSCs
cultivated on the regular polystyrene plates expressed
high levels of col1, neither col2 nor aggrecan was ex-
pressed (figure 2c). This shows that the gene expression
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levels differ, depending on what the cell culture surface
4 was derived from. Moreover, the expression also differs
from derived cells 7 cultivated on the "neutral" polysty-
rene plate. Particularly striking is the expression of the
chondrocyte marker col2, which was only present on the
ADSCs cultivated on casts derived from chondrocytes.
[0031] Without prejudice, the inventors conclude that
cell culture surfaces 4 derived from cell cultures can drive
the differentiation of cells 8. The inventors presume - with-
out prejudice - a mechanism that can be described as
shape-induced differentiation. In this mechanism, when
an initial cell is shaped by external force applied through
the cell culture support, changes to the cell signalling
pathways occur, forcing the initial cells to adopt the same
type as the original cells.
[0032] The features disclosed in the above description,
the claims and the figures can be of importance both
individually and in any desired combination for the real-
isation of the invention in its various embodiments.

Protocols

Isolation of Stem Cells and Chondrocytes

[0033] The isolation of ADSCs and chondrocytes was
performed according to the following procedure: rabbit
articular cartilage (White New Zealand rabbits) were
sliced and were digested in trypsin-EDTA solution
(0.25%, Sigma, USA) for 1 h and collagenase type II (0.08
mg/mL, Sigma, USA) solution for 24 hours at 37°C. In
order to isolate the ADSCs, the adipose tissue was har-
vested from the upper part of the intestine and digested
in collagenase type I (0.02 mg/ml, Sigma, USA) for 1 hour
in an incubator. ADSCs were cultivated in 24 well tissue
culture polystyrene plates at a density of 33104 cells per
well.

Stem Cell Culture Protocol on the Silicone Substrates

[0034] ADSCs were cultivated on the casts at a density
of 33104 cells per cast for 1 week. The morphology of
the cells was assessed by optical examination with and
without fluorescence staining of microtubules. The cells
were fixed in paraformaldehyde (4%, Sigma, USA) for
15  minutes and permeabilised in triton x100 (0.01%,
Sigma, USA) for 10 minutes. Actin filaments were stained
with FITC conjugated phalloidin (Sigma, USA) for 45 min-
utes in the dark and visualised by fluorescence micros-
copy (Zeiss, Axioscope, Germany). Cell nuclei were
stained with Hoechst 33258 dye (Sigma, USA) and
merged with actin staining.

RNA isolation and processing

[0035] The RNeasy MiniKit (74104, QIAGEN, Germa-
ny) was utilised for RNA extraction of the cultivated cells
according to manufacturer instructions. The concentra-
tion of cellular RNA was quantified by determining the

absorbance maximum at 260-nm wavelength in a spec-
trophotometer (Eppendorf, Germany). cDNA was ob-
tained by mixing 1 mg of total RNA and 20 ml of reaction
mixture including 4 ml PCR buffer (15X), 2 ml dNTPs (20
mM, Roche, Germany), 1 ml 10 pmol/ml random hexamer
(N6; Roche, Germany), 2 ml deionised sterile H2O and 1
ml reverse transcriptase (200 U/ml; Fermentase, Russia).
Finally, the mixture was kept at 42 ° C for 45 min and
then incubated at 90 ° C for 5 min.

Real time PCR analysis

[0036] The real-time PCR was performed in an ABI
7300 real-time PCR system (Applied Biosystems) with
SYBR Green PCR master mix (Applied Biosystem) ac-
cording to manufacturer instructions.

List of reference numbers

[0037]

1 original cell
2 cast
3 cell culture supports
4 cell culture supports surface
5 cell culture supports surface structure
6 initial cells
7 derived cells
8 cells

Claims

1. Cell culture support (3) with a surface (4), charac-
terised in that the structure (5) of the surface (4)
resembles the surface structure of one cell or an as-
sociation of cells (8).

2. Cell culture support (3) according to one of the pre-
ceding claims, characterised in that the structure
(5) of the surface (4) resembles the surface structure
of one cell or an association of cells (8) of a specific
cell type and cultivating cells (8) on the cell culture
support (3) yields cells (8) of the specific type.

3. Use of a cell culture support surface (4) to cultivate
cells (8), characterised in that the structure (5) of
the surface (4) resembles the surface structure of
one cell or an association of cells (8).

4. Method for cultivating cells (8), wherein the cells (8)
are brought into close proximity to a cell culture sup-
port surface (4), characterised in that the structure
(5) of the surface (4) resembles the surface structure
of one cell or an association of cells (8).

5. Method according to claim 4, characterised in that
the cells (8) to be cultivated are stem cells.
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6. Method according to claim 4 or 5, characterised in
that the cultivation on the cell culture support surface
(4) yields a specific cell type.

7. Method for producing a cell culture support (3), char-
acterised in that the surface structure (5) of one cell
or an association of cells (8) is recorded.

8. Method for producing a cell culture support (3) ac-
cording to claim 7, characterised in that the record-
ing is performed by the production of a cast (2) from
one cell or an association of cells (8).

9. Method for producing a cell culture support (3) ac-
cording to claim 7 or 8, characterised in that a sur-
face structure (5) that resembles the recorded sur-
face structure is reproduced onto the cell culture sup-
port (3).

10. Method for cultivating cells (8) in order to yield a spe-
cific cell type, characterised in that the cells (8) are
cultivated on a cell culture support (3), the surface
structure (5) of which resembles the surface struc-
ture of one cell or an association of the specific cell
type.
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