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, first serum substitute and/or first serum fraction for sufficient time to enable the cells
1o achieve a desired level of expansion; and

(11) prnor 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 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 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, first serum substitute and/or {irst serum fraction for sufficient time to enable the cells
to achieve a desired level of expansion; and

(11) 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 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 1n cell therapy.

3. A method according to claim 1 or 2, wherein the {irst serum, first serum substitute
and/or {irst serum {raction is selected from the group consisting of fetal call 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 to 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 endothelial cell, an

epithelial cell, a neuronal 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

(MSC), 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 {eline.

-39 -



7. A method according 1o any one of claims 1 1o 6, wherein the first medium in 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 (Gibco), 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 to any one of claims 1 to 8, wherein the sample of cells in step
(1) 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.

Il A method according to any one of claims 1 to 10, wherein the second medium in
step (i1) 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 (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 culiure 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 {urther about 24

hours 1o about 36 hours.

14 A method of culturing human mesenchymal stromal cells {or use in cell therapy
comprising the steps 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

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

hours 1o 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 first cell culture medium comprising a first
serum, first serum substitute and/or first 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 {irst 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 about 24 hours to about 36 hours; and

(1v) harvesting said cells.

16. A method according to 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 fibroblast, 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 (o 17, wherein the first medium in

step (11) comprises a base medium selected from the group consisting of DMEM (high or low
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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.

19. A method according 1o any one of claims 15 to 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

albunmin 1s about 2%.

20. A composition for 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 containing fetal calf serum.

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

or in a collapsible container.

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

media suitable for therapeutic adnunistration to a patient.

23. A kit comprising:
(1) acomposition according o any one of claims 20 to 22, wherein said
composition is 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 in a first cell culture medium
comprising DMEM supplemented with heat inactivated fetal calf serum (HIFCS) until said
cells reach about 70-85% confluence; ‘

(i) prior 1o 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 acceptable

medium, diluent or carrier suitable for therapeutic administration 1o a patient.
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25. An implantable medical device comprising a composition according 1o any one of
g v one o

claims 20 to 22.



A1A 0618320, : PCEAU2014/001031
TIrOOTOD e u

IES A CR A o S Av g v 4

The claims defining the invention are as follows:

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

(i) culturing a sample of cells in a first cell culture medium comprisipg a first
serum, first serum substitute and/or first serum frziclion for sufficient time {o epfable the cells
to achieve a desired level of expansion; and

(i1) prior to harvesting cells for use in therapy said first cell culfire medium 1s
replaced with a second cell culture medium comprising a second serum, A second serum
substitute and/or sccond serum fraction and the cells are cultured for g/further period of time.
2. A method according to claim 1, wherein the first mediym comprises a first serum,
first serum substitute or first serum fraction which allows optimpl expansion of the cultured

cells.,

3. A method according to claim 2, wherein the {igst serum is fetal calf serum (FCS) or
heat inactivated fetal calf serum (HIFCS).

4. A method according to claim 2, whereig/the {irst serum substitute is platelet lysate.

5. A method according to claim 2, whérein the first serum fraction is serum albumin.

6. A mcthod according to any on¢/of claims 1 to 5, wherein the second medium
comprises a second serum or second s¢fum fraction which has the same species origin as the

cclls being cultured or the second seplim substitute replicates the same species origin.,

7. A method according tg any onc of claims 1 to 6, wherein the sample of cells
comprises a cell selected fronythe group consisting of a hepatic cell, a hemopoietic cell, a
fibroblast, an adipose cell, 3mesenchymal stromal cell, a cardiac cell, an endothelial cell, an

epithelial cell, a neuronal Cell, a glial cell, an endocrine cell, or progenitors thereof.

8. A method gccording to claim 7, wherein the cell is a mesenchymal stromal cell
(MSC).

9. A mythod according to claim 7, wherein the mesenchymal stromal cell is a

mesenchymg! progenitor cell (MPC).

10.

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

A mcthod according to any onc of claims 1 to 5, wherein the sample of cells are

e Xe] %




WO-2015/661839 PCT/AU2014/001031

11. A method according to any one of claims 1 to 10, wherein the first medium iyf step
(i) comprises a base medium selected from the group consisting of DMEM (high or lgw
glucose), Eagle's basal medium (MEM), Ham's F10 medium (F10), Ham's F-12 mg@ium
(F12), Iscove's modified Dulbecco's medium, M-199, Mesenchymal Stem Cell
Medium (MSCGM), Liebovitz's L-15 medium, MCDB, DMEM/F12, RPMI 1440, advanced
DMEM (Gibco), DMEM/MCDB201 (Sigma), and CELL-GRO FREE or a gobmbination

thereof.
12, A method according to claim 11, wherein the base mediuny's DMEM.

13. A method according to claim 11 or 12, wherein the bage medium is supplemented
with heat inactivated fetal calf scrum (HIFCS).

14. A method according to any one of claims 1 to 13, wherein the sample of cells in
step (i) comprises between 1.0 x 10°cells per cm” of culflire vessel and 1.0 x 10" cells per

cm’ of culture vessel.

15. A method according to claim 14, whergin the sample of cells in step (1) comprises
between 1.0 x 10%cells per cm? of culture vessgf and 1.0 x 107 cells per cm” of culture vessel.
16. A method according to any one0f claims 1 to 15, wherein the sample of cells in

step (i) are cultured until the desired levgl of expansion of the cells has been reached which is

approximatcly 70-85% conflucnt.

17. A mcthod according to/any one of claims 1 to 15, wherein step (i1) is performed at
least 12 hours before the cells gfe harvested for use in cell therapy.

18. A method according to claim 17, wherein step (ii) is performed at least 18 hours
before the cells are harvgsted for use in cell therapy.

19. A method¢/according to claim 17, wherein step (ii) is performed at least 24 hours
before the cells ape harvested for use in cell therapy.

20. A sicthod according to claim 17, wherein step (ii) is performed between about 24

hours and gbout 36 hours before the cells are harvested for use in cell therapy.
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21. A method according to any one of claims 1 to 20, wherein the second medium in
step (ii) comprises a base medium selected from the group consisting of DMEM (high orfow
glucose), Eagle's basal medium (MEM), Ham's F10 medium (F10), Ham's F-12 mediugh
(F12), Iscove's modified Dulbecco's medium, M-199, Mesenchymal Sten1 Cell Growth
Medium (MSCGM), Liebovitz's L-15 medium, MCDB, DMEM/FIQ_;, RPMI 1640/advanced
DMEM (Gibco), DMEM/MCDB201 (Sigma), and CELL-GRO FREE or a compination

thereof.

22, A method according to claim 21, wherein the base medium is PMEM phenol red-
free.
23. A method according to claim 22, wherein the base medfim is supplemented with

human scrum or human scrum albumin.

24, A method according to claim 23, wherein the hyman serum or human serum

albumin is about 2%.

25. A method of culturing human mesen¢hymal stromal cells for use in cell
therapy comprising the steps of:

(i) culturing mesenchymal stromal &ells 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

(i) about 24 hours before hafvesting cells for use in therapy said first cell culture
medium is removed and replaced wit) a second cell culture medium comprising DMEM
phenol red-free and about 2% humgh serum albumin and the cells are then cultured for a
further about 24 hours.

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

(1) culturing’between 1.0 x 10° cells per cm? of culture vessel and 1.0 x 10'° cells
per cm” of culture vegsel of mesenchymal stromal cells in a first cell culture medium
comprising DMEM supplemented with heat inactivated fetal calf serum (HIFCS) until said

cells reach abouy70-85% confluence; and




27. A method for preparing cells for allogeneic cell therapy in a patient comprising/Ahe
steps of:

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

(i1) culturing said sample of cells in a first cell culture medium comprisgg a first
serum, {irst serum substitute and/or first serum f{raction for sufficient time to enagble the cells
to achieve a desired level of expansion; and

(ii) prior to harvesting cells for use in therapy said first cell cultyfe medium is
replaced with a second cell culture medium comprising a second serum, g/second serum
substitute and/or second serum fraction and the cells are cultured for a further period of time;
and

(iv) harvesting said cells.

28. A mcthod according to claim 27, wherein the healtly donor has less than or equal

to a 50% tissue match to the patient.

29. A method according to claim 27 or 28, whergin the first medium comprises a first
serum, first serum substitute or first serum fraction which allows optimal expansion of the

cultured cells.

30. A method according to claim 29, wherein the first serum is fetal calf serum (FCS)

or heat inactivated fetal calf serum (HIFCSY.

31. A method according to any ghe of claims 27 to 30, wherein the sample of cells
compriscs a cell sclected from the gyéup consisting of a hepatic cell, a hemopoietic cell, a
fibroblast, a mesenchymal stroma)/cell, a cardiac cell, an endothelial cell, an epithelial cell, a

ncuronal cell, a glial cell, an endocrine cell, or progenitors thercof.

32. A method accorddng to any one of claims 27 to 31, wherein the sample of cells are

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

33. A method/according to any one of claims 27 {o 32, wherein the first medium in
step (ii) comprisey’a base medium selected from the group consisting of DMEM (high or low
glucose), Eagle basal medium (MEM), Ham's F10 medium (F10), Ham's F-12 medium
(F12), Iscoves modified Dulbecco's medium, M-199, Mesenchymal Stem Cell Growth
Mecdium (MSCGM), Licbovitz's L-15 medium, MCDB, DMEM/F12, RPMI 1640, advanced
DMEM Gibco), DMEM/MCDB201 (Sigma), and CELL-GRO FREE or a combination

thercof.
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34, A method according to claim 33, wherein the base medium is DMEM.

35. A method according to any one of claims 27 to 34, wherein step (iii) is pgfformed
between about 24 hours and about 36 hours before the cells are harvested for use #h cell

therapy.

36. A method according to any one of claims 27 to 35, wherein the $¢cond medium in
step (i11) comprises the base medium DMEM phenol red-free and is supptemented with

human scrum or human scrum albumin.

37. A method according to claim 36, wherein the human seyim or human serum

albumin is about 2%.

38. A composition for use in cell therapy comprising/cells produced by the method

according to any one of claims 1 to 25.

39. A composition according to claim 38, whefein said cells have a phenotype
comprising >90% CD73, >90% CD90, >90% CD JO5 expression and <5% CD34, <5%
CD45, <5% CD14 expression.

40. A composition according to clainy 38 or 39, wherein said cells express one or more
cell surface markers sclected from the grofip consisting of CD54, CD61, CD89, CD140A and

CD201.

41. A composition according/ to any one of claims 38 to 40, wherein the cells are

suspended in a syringe.

42, A composition acgording to any one of claims 38 to 40, wherein the cells are

suspended in a collapsible/container.

43, A composiflon according to any one of claims 38 to 42, wherein the cells are from
a healthy donor and/said cells are suspended in a media suitable for therapeutic

administration to/ patient.

44, A Kit comprising:
1) acomposition according to any one of claims 38 to 40, wherein said
compospion is contained within a syringe or collapsible container; and

(ii) instructions for use.
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45. A method of cell therapy comprising:

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

(i1) culturing said sample of cells in a first cell culture medium comprisigg a first
serum, first serum substitute and/or first serum [raction for sufficient time to enabfe the cells
to achieve a desired level of expansion; and

(1) prior to harvesting cells for use in therapy said first cell cultur¢ medium is
replaced with a second cell culture medium comprising a second serum, a gecond serum
substitute and/or second scrum fraction and the cells are cultured for a ffther period of time;
(iv) harvesting said cells; and
(v) implanting or administering said cells to a patient in feed thereof.

46, Usc of human mesenchymal stromal cells in the mangfacture of a medicament
useful in cell therapy, wherein said human mesenchymal strofhal cells are produced by:

a first cell culture medium

tal calf serum (HIFCS) until said

(1) culturing said mesenchymal stromal cells i
comprising DMEM supplemented with heat inactivated
cells reach about 70-85% confluence;

(ii) about 24 hours before harvesting cell€ for use in therapy said first cell culture
medium is removed and replaced with a second c¢ll culture medium comprising DMEM
phenol red-free and about 2% human serum albdmin and the cells are then cultured for a
further about 24 hours;

(1i1) harvesting said mesenchymgl stromal cells in a pharmaccutically acceptable
medium, diluent or carrier.

suitable for therapeutic administration fo a patient.

47. A cell culture medium for /n vitro culturing of human mesenchymal stromal cells for
use in human therapy, the cultupe medium comprising: human serum or human serum

albumin in an amount sufficight to allow expression of one or more cell surface markers
selected from the group copsisting of CD54, CD61, CD89, CD140A and CD201 on the

stromal cell surface.

49. A ccllfulture medium according to claim 47 or 48, wherein the cell culture medium

comprises gbout 2% human serum or human serum albumin.
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50. A composition comprising the cell culture medium according to any one of claimg#7

to 49 in contact with said mesenchymal stromal cell.

51. Animplantable medical device comprising a composition according to claipd 38.




