CLAIMS

1. A method of culturing cells for use in therapy compnsing the steps of:

(1) culturing a sample of cells in a first cell culture medium comprising a first
serum, {irst serum substitute and/or first serum fraction for sufficient time 1o enable the cells
to achieve a desired level of expansion; and

(i1) pnor to harvesting cells for use in therapy said first cell culiure medium is
replaced with a second cell culture medium comprising a second serum, a second serum
substitute and/or second serum {raction which serum or serum {raction has the same species
origin as the cells being cultured or the second serum substitute replicates the same species

ongin and the cells are cultured for less than 48 hours before harvesting for use.

2. A method of culturing cells for use in therapy comprising the steps of:
(1) culturing a sample of cells in a first cell culture medium comprising a first
serum, {irst serum substitute and/or first serum fraction for sufficient time to enable the cells

to achieve a desired level of expansion; and

(11) prior 1o harvesting cells for use in therapy said first cell culture medium is
replaced with a second cell culture medium comprising a second serum, a second serum
substitute and/or second serum fraction which serum or serum fraction has the same species
origin as the cells being cultured or the second serum substitute replicates the same species
origin and the cells are cultured for between about 24 hours and about 36 hours before the

cells are harvested for use in cell therapy.

3. A method according to claim 1 or 2, wherein the first serum, {irst serum substitute
and/or {irst serum fraction is selected [rom the group consisting of {etal calf serum (FCS),
heat inactivated fetal calf serum (HIFCS), platelet lysate, serum albumin and growth factors.

4. A method according to any one of claims 1 1o 3, wherein the sample of cells
comprises a cell selected from the group consisting of a hepatic cell, a hemopoietic cell, a
fibroblast, an adipose cell, a mesenchymal stromal cell, a cardiac cell, an endothehal cell, an

epithelial cell, aneuronal cell, a glial cell, an endocrine cell, or progenitors thereof.

5. A method according to claim 4, wherein the cell is a mesenchymal stromal cell

(MSCQC), optionally a mesenchymal progenitor cell (MPC).

6. A method according 1o any one of claims 1 to 5, wherein the sample of cells are

isolated from a human, a cameline, an equine, a canine or a feline.
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7. A method according to any one of claims 1 {o 6, wherein the first medium n step
(1) comprises a base medium selected from the group consisting of DMEM (high or low
glucose), Eagle's basal medium (MEM), Ham's F10 medium (F10), Ham's F-12 medium
(F12). Iscove's modified Dulbecco's medium, M-199, Mesenchymal Stem Cell Growth
Medium (MSCGM), Liebovitz's L-15 medium, MCDB, DMEM/F12, RPMI 1640, advanced
DMEM (Gibeo), DMEM/MCDB201 (Sigma). and CELL-GRO FREE or a combination

thereof, preferably the base medium is DMEM.

8. A method according 1o claim 7, wherein the base medium is supplemented with

heat inactivated fetal calf serum (HIFCS).

9. A method according (o any one of claims 1 to 8, wherein the sample of cells in step
(i) comprises between 1.0 x 10°cells per cm” of culture vessel and 1.0 x 10'° cells per cm’ of

culture vessel.

10. A method according to any one of claims 1 to 9, wherein the sample of cells in step
(1) are cultured until the desired level of expansion of the cells has been reached which is

approximately 70-85% confluent.

It A method according to any one of claims | to 10, wherein the second medium in
step (11) comprises a base medium selected {rom the group consisting of DMEM (high or low
glucose), Eagle's basal medium (MEM), Ham's F10 medium (F10), Ham's F-12 medium
(F12). Iscove's modified Dulbecco's medium, M-199, Mesenchymal Stem Cell Growth
Medium (MSCGM), Liebovitz's L-15 medium, MCDB, DMEM/F12, RPMI 1640, advanced
DMEM (Gibco), DMEM/MCDB201 (Sigma), and CELL-GRO FREE or a combination
thereof, optionally the base medium is DMEM phenol red-free. '

12. A method according to claim 11, wherein the base medium is supplemented with
human serum or human serum albumin, optionally the human serum or human serum

albumin 1s about 2% v/v.

13. A method of culturing human mesenchymal stromal cells for use in cell
therapy comprising the steps of:

(1) culturing mesenchymal stromal cells in a first cell culture medium comprising
DMEM supplemented with heat inactivated fetal calf serum (HIFCS) until said cells reach

about 70-85% confluence; and
(11) pnor to harvesting cells for use in therapy said first cell culture medium is

removed and replaced with a second cell culture medium comprising DMEM phenol red-free
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and about 2% human serum albumin and the cells are then cultured for a further about 24

hours to about 36 hours.

14. A method of culturing human mesenchymal stromal cells for use i cell therapy

comprising the sieps of
(i) culturing between 1.0 x 10° cells per cm? of culture vessel and 1.0 x 10° cells

per cm” of culture vessel of mesenchymal stromal cells in a first cell culture medium
comprising DMEM supplemented with heat inactivated fetal calf serum (HIFCS) until said

cells reach about 70-85% confluence; and
(i1} prior {o harvesting cells for use in therapy said first cell culture medium is

removed and replaced with a second cell culture medium comprising DMEM phenol red-free
and about 2% human serum albumin and the cells are then cultured for a [urther about 24

hours to about 36 hours.

15. A method for preparing cells for allogeneic cell therapy in a patient comprising the

steps of:

(1) providing a sample of cells {from a healthy donor;

(11) culturing said sample of cells in a {irst cell culture medium comprising a first
serum, first serum substituie and/or {irst serum fraction for sufficient time to enable the cells
to achieve a desired level of expansion; and

(111) prior to harvesting cells for use in therapy said first cell culture medium is
replaced with a second cell culture medium comprising a second serum, a second serum
substitute and/or second serum fraction which serum or serum {raction has the same species
origin as 1he cells being cultured or the second serum substitute replicates the same species
origin and the cells are cultured for about 24 hours to about 36 hours; and

(iv) harvesting said cells.

16. A method according 1o claim 15, wherein the first serum, first serum substitute
and/or first serum fraction is selected from the group consisting of fetal calf serum (FCS),
heat inactivated fetal calf serum (HIFCS), platelet lysate, serum albumin and growth factors.

17. A method according to claim 15 or 16, wherein the sample of cells comprises a cell
selected from the group consisting of a hepatic cell, a hemopoietic cell, a {ibroblast, a
mesenchymal stromal cell, a cardiac cell, an endothelial cell, an epithelial cell, a neuronal

cell, a ghal cell, and an endocrine cell, or progenitors thereof.

18. A method according to any one of claims 15 to 17, wherein the [irst medium in
step (it) comprises a base medium selected from the group consisting of DMEM (high or low
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elucose), Eagle's basal medium (MEM), Ham's F10 medium (F10), Ham's F-12 medium
(FF12), Iscove's modified Dulbecco's medium, M-199, Mesenchymal Stem Cell Growth
Medium (MSCGM), Liebovitz's L-15 medium, MCDB, DMEM/F12. RPMI 1640, advanced
DMEM (Gibeo), DMEM/MCDB201 (Sigma), and CELL-GRO FREE or a combination

thereof, optionally the base medium is DMEM.

19. A method according 1o any one of claims 15 1o 18, wherein the second medium in
step (111) comprises the base medium DMEM phenol red-free and is supplemented with
human serum or human serum albumin, optionally the human serum or human serum

albumin 1s about 2%.

20. A composition {or use in cell therapy comprising cells produced by a method
according to any one of claims 1 1o 19, wherein said cells have increased expression of one or
more cell surface markers selected from the group consisting of CD54, CD61, CD140A and

CD201 compared to cells grown in media contamning fetal calf serum.

21 A composition according to claim 20, wherein the cells are suspended in a syrninge

or in a collapsible container.

22, A composition according 1o claim 20 or 21, wherein the cells are suspended in a

media suitable for therapeutic administration 1o a patient.

23. A kit comprising:
(1) acomposition according to any one of claims 20 to 22, wherein said

composttion 1s contained within a syringe or collapsible container; and

(11) instructions for use.

24, Use of human mesenchymal stromal cells in the manufacture of a medicament
useful in cell therapy, wherein said human mesenchymal stromal cells are produced by:

(1) culturing said mesenchymal stromal cells mn a first cell culture medium
comprising DMEM supplemented with heat mnactivated fetal call serum (HIFCS) until said
cells reach about 70-85% confluence; ‘

(i1) prior to harvesting cells for use in therapy said first cell culture medium is
removed and replaced with a second cell culture medium comprising DMEM phenol red-{ree

and about 2% human serum albumin and the cells are then cultured for less than 48 hours;

and
(i11) harvesting said mesenchymal stromal cells in a pharmaceutically acceptable

medium, diluent or carrier suitable for therapeutic administration 1o a patient.
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25 Animplantable medical device comprising a composition
claims 20 {o 22.

according 1o any one of
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The claims defining the invention are as follows:

1. A method of culturing cells for use in therapy comprising the steps of:

(1) culturing a sample of cells in a first cell culture medium comprising a fi
serum, first serum substitute and/or first serum fraction for sufficient time to enable
to achieve a desired level of expansion; and

(i1) prior to harvesting cells for use in therapy said first cell culture medium is
replaced with a second cell culture medium comprising a second serum, a secgnd serum
substitute and/or second serum fraction which serum or serum fraction has the same species
origin as the cells being cultured or the second serum substitute replicateg the same species
origin and the cells are cultured for less than 48 hours before harvesting for use.

2. A method of culturing cells for use in therapy comprisiyg the steps of:

(i) culturing a sample of cells in a first cell culture pdedium comprising a first
serum, first serum substitute and/or first serum fraction for syfficient time to enable the cells
to achieve a desired level of expansion; and

(ii) prior to harvesting cells for use in therapy’said first cell culture medium is
replaced with a second cell culture medium comprising a second serum, a second serum
substitute and/or second serum fraction which seruni or serum fraction has the same species
origin as the cells being cultured or the second sefum substitute replicates the same species
origin and the cells are cultured for between abéut 24 hours and about 36 hours before the

cells are harvested for use in cell therapy.

3. A method according to claim 2, wherein the first serum, first serum substitute
and/or first serum fraction is selected from the group consisting of fetal calf serum (FCS),
heat inactivated fetal calf serum (HIFCS), platelet lysate, serum albumin and growth factors.

4. A method according/to claim 2 or 3, wherein the sample of cells comprises a cell
selected from the group congisting of a hepatic cell, a hemopoietic cell, a fibroblast, an
adipose cell, a mesenchyrfal stromal cell, a cardiac cell, an endothelial cell, an epithelial cell,

a neuronal cell, a glial ¢€ll, an endocrine cell, or progenitors thereof.
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7. A method according to any one of claims 2 to 6, wherein the sample of cells are

isolated from a human, a cameline, an equine, a canine and a feline.

8. A method according to any one of claims 2 to 7, wherein the first medium in gtep
(i) comprises a base medium selected from the group consisting of DMEM (high or lgw

Medium (MSCGM), Liebovitz's L-15 medium, MCDB, DMEM/F12, RPMI 1840, advanced
DMEM (Gibco), DMEM/MCDB201 (Sigma), and CELL-GRO FREE or a ¢ombination

thereof,

9. A method according to claim 8, wherein the base medium s DMEM.

10. A method according to claim 8 or 9, wherein the base/medium is supplemented

with heat inactivated fetal calf serum (HIFCS).

11. A method according to any one of claims 2 to Y0, wherein the sample of cells in
step (1) comprises between 1.0 x 10°cells per cm” of cyfture vessel and 1.0 x 10" cells per

cm? of culture vessel.

12. A method according to claim 11, whefein the sample of cells in step (i) comprises
between 1.0 x 10°cells per cm? of culture vessél and 1.0 x 107 cells per cm? of culture vessel.

13. A method according to any ong of claims 2 to 12, wherein the sample of cells in
step (1) are cultured until the desired le¥el of expansion of the cells has been reached which is

approximately 70-85% confluent.

14. A method according $6 any one of claims 2 to 13, wherein the second medium in
step (it) comprises a base medium selected from the group consisting of DMEM (high or low
glucose), Eagle's basal medfum (MEM), Ham's F10 medium (F10), Ham's F-12 medium
(F12), Iscove's modified Dulbecco's medium, M-199, Mesenchymal Stem Cell Growth
Medium (MSCGM), Ldebovitz's L-15 medium, MCDB, DMEM/F12, RPMI 1640, advanced
DMEM (Gibco), DMEM/MCDB201 (Sigma), and CELL-GRO FREE or a combination

thereof.

15. A phethod according to claim 14, wherein the base medium is DMEM phenol red-
free.
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16. A method according to claim 15, wherein the base medium is supplemented with

human serum or human serum albumin.

17. A method according to claim 16, wherein the human serum or human serum

albumin is about 2% v/v.

18. A method of culturing human mesenchymal stromal cells for use }

therapy comprising the steps of:
(i) culturing mesenchymal stromal cells in a first cell culture m

DMEM supplemented with heat inactivated fetal calf serum (HIFCS) untif said cells reach

lum comprising

about 70-85% confluence; and
(i) prior to harvesting cells for use in therapy said first cell culture medium is

removed and replaced with a second cell culture medium comprisifg DMEM phenol red-free
and about 2% human serum albumin and the cells are then cultuged for a further about 24

hours to about 36 hours.

19. A method of culturing human mesenchymal stgomal cells for use in cell therapy
comprising the steps of:

(i) culturing between 1.0 x 10° cells per
per cm? of culture vessel of mesenchymal stromal £ells in a first cell culture medium
comprising DMEM supplemented with heat inagtivated fetal calf serum (HIFCS) until said

2 of culture vessel and 1.0 x 10'% cells

cells reach about 70-85% confluence; and
(if) prior to harvesting cells for yse in therapy said first cell culture medium is
removed and replaced with a second cell Culture medium comprising DMEM phenol red-free

and about 2% human serum albumin ayd the cells are then cultured for a further about 24

hours to about 36 hours.

20. A method for preparifg cells for allogeneic cell therapy in a patient comprising the
steps of:
(i) providing a gample of cells from a healthy donor;
(i) culturing gaid sample of cells in a first cell culture medium comprising a first

serum, first serum subgtitute and/or first serum fraction for sufficient time to enable the cells

to achieve a desired fevel of expansion; and
(if) prigr to harvesting cells for use in therapy said first cell culture medium is

replaced with a gecond cell culture medium comprising a second serum, a second serum
substitute and/or second serum fraction which serum or serum fraction has the same species
cells being cultured or the second serum substitute replicates the same species
the cells are cultured for about 24 hours to about 36 hours; and
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(iv) harvesting said cells.

21 A method according to claim 20, wherein the healthy donor has less than or egaal

to a 50% tissue match to the patient.

22. A method according to claim 20, wherein the first serum, first serum supstitute
and/or first serum fraction is selected from the group consisting of fetal calf serqdm (FCS),
heat inactivated fetal calf serum (HIFCS), platelet lysate, serum albumin and growth factors.

23. A method according to any one of claims 20 to 22, wherein thg sample of cells
comprises a cell selected from the group consisting of a hepatic cell, a hemopoietic cell, a
fibroblast, a mesenchymal stromal cell, a cardiac cell, an endotheliafcell, an epithelial cell, a

neuronal cell, a glial cell, an endocrine cell, or progenitors thereof’

24, A method according to any one of claims 20 to 23 /wherein the sample of cells are

isolated from a human, a cameline, an equine, a canine an¢/a feline.

25. A method according to any one of claims 2@ to 24, wherein the first medium in
step (ii) comprises a base medium selected from the/group consisting of DMEM (high or low
glucose), Eagle's basal medium (MEM), Ham's EX0 medium (F10), Ham's F-12 medium
(F12), Iscove's modified Dulbecco's medium, M-199, Mesenchymal Stem Cell Growth
Medium (MSCGM), Liebovitz's L-15 mediyh, MCDB, DMEM/F12, RPMI 1640, advanced
DMEM (Gibco), DMEM/MCDB201 (Sigma), and CELL-GRO FREE or a combination

thereof.

26. A method according to cJaim 25, wherein the base medium is DMEM.

27. A method accordingto any one of claims 20 to 26, wherein the second medium in
edium DMEM phenol red-free and is supplemented with

m albumin.

step (iii) comprises the base
human serum or human s

28. A method aCcording to claim 27, wherein the human serum or human serum

albumin is about 2%.

29. A composition for use in cell therapy comprising cells produced by a method
according tg/any one of claims 2 to 28, wherein said cells have increased expression of one or
more cell gurface markers selected from the group consisting of CD54, CD61, CD140A and
CD201 £ompared to cells grown in media containing fetal calf serum.
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"30. A composition according to claim 28 or 29, wherein the cells are suspended in a
syringe.
31. A composition according to claim 28 or 29, wherein the cells are suspended in a

collapsible container.

32. A composition according to any one of claims 28 to 32, wherein the/cells are

suspended in a media suitable for therapeutic administration to a patient.

33, A kit comprising:

(i) acomposition according to claims 28 or 29, wherein gaid composition is
contained within a syringe; and

(11) instructions for use.

34. A kit comprising:

(i) acomposition according to claims 28 or 29, wherein said composition is
contained within a collapsible container; and

(11) instructions for use.

3s. A method of cell therapy comprising;

(i) providing a sample of cells fromh a healthy donor;

(i1) culturing said sample of cell€ in a first cell culture medium comprising a first
serummn, first serum substitute and/or first gerum fraction for sufficient time to enable the cells
to achieve a desired level of expansion/ and

(i1) prior to harvesting cels for use in therapy said first cell culture medium is
replaced with a second cell culturg’medium comprising a second serum, a second serum
substitute and/or second serum fraction which serum or serum fraction has the same species
origin as the cells being cultyred or the second serum substitute replicates the same species
origin and the cells are culgdred for less than 48 hours;

(iv) harvesting'said cells; and

(v) implanging or administering said cells to a patient in need thereof.

36. Use of fuman mesenchymal stromal cells in the manufacture of a medicament
useful in cell thérapy, wherein said human mesenchymal stromal cells are produced by:

(i) / culturing said mesenchymal stromal cells in a first cell culture medium
comprising/DMEM supplemented with heat inactivated fetal calf serum (HIFCS) until said

cells reagh about 70-85% confluence;
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(i) prior to harvesting cells for use in therapy said first cell culture medium is
removed and replaced with a second cell culture medium comprising DMEM phenol red-free
and about 2% human serum albumin and the cells are then cultured for less than 48 hours

and
(iii) harvesting said mesenchymal stromal cells in a pharmaceutically accgptable

medium, diluent or carrier suitable for therapeutic administration to a patient.

37.  Animplantable medical device comprising a composition according t¢'claim 29.
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