CLAIMS

A sterile pharmaceutical composition for treating a vascular injury in a subject in need

(a) sterilely pixifying a population of nucleated cells comprising CD34+ cells obtained from
the subject under \gerile conditions to produce enriched CD34+ cells, wherein the enriched
CD34+ cells, which Yarther contain a subpopulation of potent CD34+/CXCR-4+ cells that
have CXCR-4 mediated\ghemotactic activity, are a chemotactic hematopoietic stem cell

product,

(b) confirming that, for at leaN24 hours after obtaining the population of nucleated cells
comprising CD34+ cells from the\gubject, the subpopulation of potent CD34+/CXCR-4+
cells, when tested in vitro after passdge through a catheter of internal diameter of at least 0.36

mm diameter:

(1) has CXCR-4 mediated chemotacic activity;

(i1) can form hematopoietic colonies; a

(iii) is at last 70% viable;

the sterile pharmaceutical composition compris¥gg:

(1) a therapeutically effective amount of a the steri§ chemotactic hematopoietic stem
cell product obtained from the subject and comprising the isoNted population of nucleated
cells enriched for CD34+ cells, which further contains a subpoptNation of potent
CD34+/CXCR-4+ cells that have CXCR-4-mediated chemotactic aXjvity; wherein the
therapeutic amount of the chemotactic hematopoietic stem cell producf\gomprises at least 0.5

X 10° potent CD34+/CXCR-4+ cells that have CXCR-4 mediated chemoctic activity and is

effective to treat the vascular injury; and

(2) a stabilizing amount of serum, wherein the stabilizing amount of seruly is at least
10% (v/v), and is effective to retain the CXCR-4 mediated chemotactic activity an.

hematopoietic colony forming activity of the subpopulation of CD34+/CXCR-4+ cells)

wherein the pharmaceutical composition is formulated for administration to the subject

parenterally through a catheter.
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The sterile pharmaceutical composition of claim 1, wherein for at least 24 hours
lowing acquisition of the population of nucleated cells when tested in vitro after passage

thr a catheter:

(iv) the\pmposition retain at least 2% of the CXCR-4-mediated chemotactic activity of the
subpopulaNon of potent CD34+/CXCR-4+ cells that have CXCR-4-mediated chemotactic

activity.

3y harmaceutical composition according to claim 1, wherein for at least 48
hours following acq§sition of the population of nucleated cells when tested in vitro after

passage through a cath

(a) the cells in the cymposition are capable of forming hematopoietic colonies in

vitro; and

(b) the composition retainNat least 2% of the CXCR-4-mediated chemotactic activity

of the subpopulation of potent CD34% CXCR-4+ cells that have CXCR-4-mediated

chemotactic activity.

4, The sterile pharmaceutical composityn according to claim 1, wherein for at least 72

hours following acquisition of the population & nucleated cells when tested in vitro after

passage through a catheter:
(a) the cells in the composition are #s capable of formMg hematopoietic colonies in vitro; and

(b) the composition retains at least 2% of the CXCR-4-m
subpopulation of potent CD34+/CXCR-4+ cells that have

iated chemotactic activity of the
CR-4-mediated chemotactic

activity.
5. The sterile pharmaceutical composition according to claim \ wherein the population

of nucleated cells comprising CD34+ cells is derived from bone marr

6. The sterile pharmaceutical composition according to claim 1, wheNin the
composition is formulated for intravascular administration through the cathely to an infarct-

related artery.

7 The sterile pharmaceutical composition according to claim 6, wherein the ¢

flow control catheter,

8. The sterile pharmaceutical composition according to claim 6, wherein the catheter

balloon catheter.
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9. The sterile pharmaceutical composition according to claim 1, wherein the

mposition is formulated for administration through the catheter into the myocardium.

10. The sterile pharmaceutical composition according to claim 1, wherein the

compoNtion further includes (c) at least one compatible active agent.

of the separated cell product;

(¢) analyzing the sterility of the sukernatant of the separated cell product, thereby determining
the sterility of the cell pellet of the se\arated cell product without depleting the chemotactic

hematopoietic stem cell product.

12.  The sterile pharmaceutical compositNgn according to claim 1, wherein the process for

preparing the pharmaceutical composition furt®r comprises:

(c) assessing sterility of the chemotactic hematopo¥gtic stem cell product by the steps of?

(1) centrifuging the hematopoietic stem cell proNuct to form a separated cell product
comprising a cell pellet comprising the enriched populatioy of isolated CD34+ cells and a

supernatant;

(ii) sterilely removing the supernatant of the separated ceN product without disturbing

the cell pellet of the separated cell product; and

(ii1) analyzing whether the supernatant of the separated cell prodNct is contaminated
by a microbe, thereby determining the sterility of the cell pellet of the sepa\ated cell product

without depleting the chemotactic hematopoietic stem cell product;

(d) confirming sterility of the pharmaceutical composition without exhausting th

chemotactic hematopoietic stem cell product in the composition;

(e) releasing the sterile pharmaceutical composition as eligible for infusion into a the sulgect,

wherein releasing step (e) proceeds only if the sterile pharmaceutical composition is to be
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infused into the subject within at least about 48 hours of acquisition of the population of

cleated cells from the subject; and

(f) oNjionally preloading the therapeutic amount of the pharmaceutical composition into an

intravasular delivery apparatus.

13. ethod according to claim 12, further comprising the step of storing the
mononuclear &glls prior to purifying step ().
14.  The methoNaccording to claim 12, wherein the intravascular delivery apparatus

preloaded in step (f) dgmprises:
(1) an infusion syringe atfyched to a sterile four-way stopcock;

(i1) a flushing syringe attachcy to the sterile four-way stopcock containing a flushing solution;

and

(iii) a catheter attached to the delive\y apparatus by the sterile four-way stopcock for delivery

of the pharmaceutical composition to tNg subject.

15.  The method according to claim 14,Nyvherein the catheter is a flow control catheter.

16.  The method according to claim 14, whein the catheter is a balloon dilatation

catheter.

17. Use of a sterile pharmaceutical composition Nomprising a chemotactic hematopoietic

stem cell product in the manufacture of a medicament fothe therapeutic and/or prophylactic
treatment of a vascular injury, wherein the vascular injury "\an acute myocardial infarction
resulting from underlying disease, the pharmaceutical composNon being prepared by a

process comprising:

(a) sterilely purifying a population of nucleated cells comprising CDN+ cells obtained from
the subject under sterile conditions to produce enriched CD34+ cells, wierein the enriched

CD34+ cells, which further contain a subpopulation of potent CD34+/CX
have CXCR-4 mediated chemotactic activity, are a chemotactic hematopoieti

product;

11s
comprising CD34+ cells from the subject, the subpopulation of potent CD34+/CXCR-

(b) confirming that, for at least 24 hours after obtaining the population of nucleated

cells, when tested in vitro after passage through a catheter of internal diameter of at least 0.X6
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(i) has CXCR-4 mediated chemotactic activity;
(ii) can form hematopoietic colonies; and

(iii) is at least 70% viable;

stem cell produc\pbtained from the subject and comprising the isolated population of
nucleated cells enridged for CD34+ cells, which further contains a subpopulation of potent
CD34+/CXCR-4+ cell\that have CXCR-4-mediated chemotactic activity, wherein the
therapeutic amount of the\¢ghemotactic hematopoietic stem cell product comprises at least 0.5
x 10° potent CD34+/CXCRN cells that have CXCR-4 mediated chemotactic activity and is

effective to treat the vascular in\gry; and

(2) a stabilizing amount of S§gum, wherein the stabilizing amount of serum is at least
10%-(v/v), and is effective to retain thd\CXCR-4 mediated chemotactic activity and

hematopoietic colony forming activity of Yae subpopulation of CD34+/CXCR-4+ cells;

wherein the pharmaceutical compositiNa is formulated for administration to the

subject parenterally through a catheter.

18.  The use according to claim 17, wherein for X least 24 hours following acquisition of

the population of nucleated cells when tested in vitro alégr passage through a catheter:

(iv) the composition retains at least 2% of the chemWactic activity of the
subpopulation of potent CDDX34+/CXCR-4+ cells that have CXONR-4-mediated chemotactic

activity.

19.  Theuse according to claim 17, wherein for at least 48 hours Rllowing acquisition of

the population of nucleated cells when tested in vitro after passage thro a catheter:

(a) the cells in the composition are is capable of forming hematopoic colonies in

vitro; and

(b) the composition retains at least 2% of the CXCR-4-mediated chemotact
of the subpopulation of potent CD34-+/CXCR-4+ cells that have CXCR-4-mediated

activity

chemotactic activity.

20.  The use according to claim 17, wherein for at least 72 hours following acquisition o

the population of nucleated cells when tested in vitro after passage through a catheter:
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(a) the cells in the composition are capable of forming hematopoietic colonies in

0; and

(b) the composition retains at least 2% of the chemotactic activity of the
subpop\Nation of potent CD34+/CXCR-4+ cells that have CXCR-4-mediated chemotactic

activity.

21. ccording to claim 17, wherein the catheter is a component of an

22.  The use accorng to claim 21, wherein the intravascular delivery apparatus comprises
(1) an infusion syringe atched to a sterile four-way stopcock, wherein the infusion syringe
contains the pharmaceuticaNcomposition; (i1) a flushing syringe attached to the sterile four-
way stopcock containing a fluding solution; and (iii) a catheter attached to the delivery
apparatus by the sterile four-way Nopcock for delivery of the sterile pharmaceutical

composition to the subject.

23, The use according to claim 17, Wherein the catheter is a flow control catheter.
24, The use according to claim 17, wheNin the catheter is a balloon dilatation catheter.
25.  Theuse according to claim 17, wherein\e sterile pharmaceutical composition is

administered through the catheter into the myocardigm.

26.  Theuse according to claim 17, wherein the steNle pharmaceutical composition

further comprises (c) at least one compatible active agent.

27.  Theuse according fo claim 26, wherein the at least o1 compatible active agent is
selected from the group consisting of an angiotensin converting &zyme inhibitor, a beta-
blocker, a diuretic, an anti-arrhythmic agent, an anti-anginal agent, Ng anticoagulant agent, a
vasoactive agent, an anticoagulant agent, a fibrinolytic agent, and a hyNercholesterolemic

agent.
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CLAIMS

1. A sterile pharmaceutical composition for treating a vascular injury in a subject in need
thereof, wherein the vascular injury is an acute myocardial infarction resulting from
underlying diseases and the subject is a revascularized subject, the pharmaceutical

composition being prepared by a process comprising:

(a) sterilely purifying a population of nucleated cells comprising CD34+ cells obtained from
the subject under sterile conditions to produce enriched CD34+ cells, wherein the enriched
CD34+ cells, which further contain a subpopulation of potent CD34+/CXCR-4+ cells that
have CXCR-4 mediated chemotactic activity, are a chemotactic hematopoietic stem cell

product,

(b) confirming that, for at least 24 hours after obtaining the population of nucleated cells
comprising CD34+ cells from the subject, the subpopulation of potent CD34+/CXCR-4+
cells, when tested in vitro after passage through a catheter of internal diameter of at least 0.36

mm diameter:

(1) has CXCR-4 mediated chemotactic activity;

(i1) can form hematopoietic colonies; and

(ii1) is at least 70% viable;

the sterile pharmaceutical composition comprising:

(1) a therapeutically effective amount of the sterile chemotactic hematopoietic stem
cell product obtained from the subject and comprising the isolated population of nucleated
cells enriched for CD34+ cells, which further contains a subpopulation of potent
CD34+/CXCR-4+ cells that have CXCR-4-mediated chemotactic activity; wherein the
therapeutic amount of the chemotactic hematopoietic stem cell product comprises at least 0.5

x 10° potent CD34+/CXCR-4+ cells that have CXCR-4 mediated chemotactic activity and is

effective to treat the vascular injury; and

(2) a stabilizing amount of serum, wherein the stabilizing amount of serum is at least
10% (v/v), and is effective to retain the CXCR-4 mediated chemotactic activity and
hematopoietic colony forming activity of the subpopulation of CD34+/CXCR-4+ cells;

wherein the pharmaceutical composition is formulated for administration to the subject

parenterally through a catheter.
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2. The sterile pharmaceutical composition of claim 1, wherein for at least 24 hours
following acquisition of the population of nucleated cells when tested in vitro after passage

through a catheter:

(iv) the composition retain at least 2% of the CXCR-4-mediated chemotactic activity of the
subpopulation of potent CD34+/CXCR-4+ cells that have CXCR-4-mediated chemotactic

activity.

3. The sterile pharmaceutical composition according to claim 1, wherein for at least 48
hours following acquisition of the population of nucleated cells when tested in vitro after

passage through a catheter:

(a) the cells in the composition are capable of forming hematopoietic colonies in

vitro; and

(b) the composition retains at least 2% of the CXCR-4-mediated chemotactic activity
of the subpopulation of potent CD34+/CXCR-4+ cells that have CXCR-4-mediated

chemotactic activity.

4. The sterile pharmaceutical composition according to claim 1, wherein for at least 72
hours following acquisition of the population of nucleated cells when tested in vitro after

passage through a catheter:
(a) the cells in the composition are capable of forming hematopoietic colonies in vitro; and

(b) the composition retains at least 2% of the CXCR-4-mediated chemotactic activity of the
subpopulation of potent CD34+/CXCR-4+ cells that have CXCR-4-mediated chemotactic

activity.

5. The sterile pharmaceutical composition according to claim 1, wherein the population

of nucleated cells comprising CD34+ cells is derived from bone marrow.

6. The sterile pharmaceutical composition according to claim 1, wherein the
composition is formulated for intravascular administration through the catheter to an infarct-

related artery.

7. The sterile pharmaceutical composition according to claim 6, wherein the catheter is a

flow control catheter.

8. The sterile pharmaceutical composition according to claim 6, wherein the catheter is a

balloon catheter.
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9. The sterile pharmaceutical composition according to claim 1, wherein the

composition is formulated for administration through the catheter into the myocardium.

10. The sterile pharmaceutical composition according to claim 1, wherein the

composition further includes (c) at least one compatible active agent.

11.  The sterile pharmaceutical composition according to claim 1, wherein sterility of the

chemotactic hematopoietic stem cell product is confirmed by a method comprising:

(a) centrifuging the hematopoietic stem cell product to form (i) a separated cell product
comprising a pellet comprising the isolated population of mononuclear cells enriched for

CD34+ cells, and (ii) a supernatant;

(b) removing the supernatant from the separated cell product without disturbing the cell pellet

of the separated cell product; and

(c) analyzing the sterility of the supernatant of the separated cell product, thereby determining
the sterility of the cell pellet of the separated cell product without depleting the chemotactic

hematopoietic stem cell product.

12.  The sterile pharmaceutical composition according to claim 1, wherein the process for

preparing the pharmaceutical composition further comprises:
(c) assessing sterility of the chemotactic hematopoietic stem cell product by the steps of:

(1) centrifuging the hematopoietic stem cell product to form a separated cell product
comprising a cell pellet comprising the enriched population of isolated CD34+ cells and a

supernatant;

(i1) sterilely removing the supernatant of the separated cell product without disturbing

the cell pellet of the separated cell product; and

(111) analyzing whether the supernatant of the separated cell product is contaminated
by a microbe, thereby determining the sterility of the cell pellet of the separated cell product

without depleting the chemotactic hematopoietic stem cell product;

(d) confirming sterility of the pharmaceutical composition without exhausting the

chemotactic hematopoietic stem cell product in the composition; and

(e) releasing the sterile pharmaceutical composition as eligible for infusion into the subject,

wherein releasing step (e) proceeds only if the sterile pharmaceutical composition is to be
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infused into the subject within at least about 48 hours of acquisition of the population of

nucleated cells from the subject.

13. The sterile pharmaceutical composition according to claim 12, wherein the process for

preparing the pharmaceutical composition further comprises:

(f) preloading the therapeutic amount of the pharmaceutical composition into an intravascular

delivery apparatus.

14. The sterile pharmaceutical composition according to claim 12 or 13, wherein the
process for preparing the pharmaceutical composition further comprises the step of storing

the mononuclear cells prior to purifying step (a).

15.  The sterile pharmaceutical composition according to claim 13, wherein in the process
for preparing the pharmaceutical composition, the intravascular delivery apparatus preloaded

in step (f) comprises:
(1) an infusion syringe attached to a sterile four-way stopcock;

(i1) a flushing syringe attached to the sterile four-way stopcock containing a flushing solution;

and

(111) a catheter attached to the delivery apparatus by the sterile four-way stopcock for delivery

of the pharmaceutical composition to the subject.

16.  The sterile pharmaceutical composition according to claim 15, wherein in the process

for preparing the pharmaceutical composition, the catheter is a flow control catheter.

17. The sterile pharmaceutical composition according to claim 15, wherein in the process

for preparing the pharmaceutical composition, the catheter is a balloon dilatation catheter.

18. Use of a sterile pharmaceutical composition comprising a chemotactic hematopoietic
stem cell product in the manufacture of a medicament for the therapeutic and/or prophylactic
treatment of a vascular injury, wherein the vascular injury is an acute myocardial infarction
resulting from underlying disease, the pharmaceutical composition being prepared by a

process comprising:

(a) sterilely purifying a population of nucleated cells comprising CD34+ cells obtained from
the subject under sterile conditions to produce enriched CD34+ cells, wherein the enriched

CD34+ cells, which further contain a subpopulation of potent CD34+/CXCR-4+ cells that

103




have CXCR-4 mediated chemotactic activity, are a chemotactic hematopoietic stem cell

product;

(b) confirming that, for at least 24 hours after obtaining the population of nucleated cells
comprising CD34+ cells from the subject, the subpopulation of potent CD34+/CXCR-4+
cells, when tested in vitro after passage through a catheter of internal diameter of at least 0.36

mm:
(1) has CXCR-4 mediated chemotactic activity;
(i1) can form hematopoietic colonies; and
(ii1) is at least 70% viable;

the pharmaceutical composition comprising:

(1) a therapeutic amount of the sterile isolated autologous chemotactic hematopoietic
stem cell product obtained from the subject and comprising the isolated population of
nucleated cells enriched for CD34+ cells, which further contains a subpopulation of potent
CD34+/CXCR-4+ cells that have CXCR-4-mediated chemotactic activity, wherein the
therapeutic amount of the chemotactic hematopoietic stem cell product comprises at least 0.5
x 10° potent CD34+/CXCR-4+ cells that have CXCR-4 mediated chemotactic activity and is

effective to treat the vascular injury; and

(2) a stabilizing amount of serum, wherein the stabilizing amount of serum is at least
10%—(v/v), and 1is effective to retain the CXCR-4 mediated chemotactic activity and
hematopoietic colony forming activity of the subpopulation of CD34+/CXCR-4+ cells;

wherein the pharmaceutical composition is formulated for administration to the

subject parenterally through a catheter.

19.  The use according to claim 18, wherein for at least 24 hours following acquisition of

the population of nucleated cells when tested in vitro after passage through a catheter:

(iv) the composition retains at least 2% of the chemotactic activity of the
subpopulation of potent CD34+/CXCR-4+ cells that have CXCR-4-mediated chemotactic

activity.

20.  The use according to claim 18, wherein for at least 48 hours following acquisition of

the population of nucleated cells when tested in vitro after passage through a catheter:
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(a) the cells in the composition are capable of forming hematopoietic colonies in

vitro; and

(b) the composition retains at least 2% of the CXCR-4-mediated chemotactic activity
of the subpopulation of potent CD34+/CXCR-4+ cells that have CXCR-4-mediated

chemotactic activity.

21.  The use according to claim 18, wherein for at least 72 hours following acquisition of

the population of nucleated cells when tested in vitro after passage through a catheter:

(a) the cells in the composition are capable of forming hematopoietic colonies in

vitro; and

(b) the composition retains at least 2% of the chemotactic activity of the
subpopulation of potent CD34+/CXCR-4+ cells that have CXCR-4-mediated chemotactic

activity.

22.  The use according to claim 18, wherein the catheter is a component of an

intravascular delivery apparatus.

23. The use according to claim 22, wherein the intravascular delivery apparatus comprises
(1) an infusion syringe attached to a sterile four-way stopcock, wherein the infusion syringe
contains the pharmaceutical composition; (ii) a flushing syringe attached to the sterile four-
way stopcock containing a flushing solution; and (iii) a catheter attached to the delivery
apparatus by the sterile four-way stopcock for delivery of the sterile pharmaceutical

composition to the subject.

24. The use according to claim 18, wherein the catheter is a flow control catheter.
25.  The use according to claim 18, wherein the catheter is a balloon dilatation catheter.
26.  The use according to claim 18, wherein the sterile pharmaceutical composition is

administered through the catheter into the myocardium.

27.  The use according to claim 18, wherein the sterile pharmaceutical composition further

comprises (c) at least one compatible active agent.

28. The use according to claim 27, wherein the at least one compatible active agent is
selected from the group consisting of an angiotensin converting enzyme inhibitor, a beta-

blocker, a diuretic, an anti-arrthythmic agent, an anti-anginal agent, an anticoagulant agent, a
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vasoactive agent, an anticoagulant agent, a fibrinolytic agent, and a hypercholesterolemic

agent.
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