~ product, the chemotactic hematopoietic stem cg

CLAIMS ¥

1. A sterile pharmaceutical composition for repairing a vaggf far injury in a subject in
need thereof, wherein the vascular injury is an acute myocag infarction resulting from
underlying diseases and the subject is a revascularized s L:_gl‘.""‘ the steriie pharmaceutical

composition cornprising: i

P

(a) a therapeutically effective amount of a sterile gf r otactic hematopoietic stem cell

roduct comprising a nonexpanded,

isolated population of autologous mononuc -'_;ﬁu"";' enriched for CD34+ cells, which
further contains a subpopulation of poter ‘;f‘iftl 34+/CXCR-4+ cells that have CXCR-4-

mediated chemotactic activity; and

. & . .
(b) a stabilizing amount of serum, glerein the stabilizing amount of serum is at least 10%
F
(wfv) 5 A ".. ._}"r
wherein the pharmaceutical )J niposition is further characterized as having the following
properties for at least 24 Iy ,3' 's following acquisition of the chemotactic hematopoietic

stem cell product when 'ed in vitro after passage through a catheter:
(i) at least 70% of th *If' £lls are CD34+ cells;

o
(ii) retains the C2@ER-4-mediated chemotactic activity of the subpopulation of potent
CD34+/CXCR "3."')‘# cells that have CXCR-4-mediated chemotactic activity;
(iif) the cellglife at least 70% viable; and
(iv)is ab "-l’: form hematopoietic colonies in vitro.
2. Phe sterile pharmaceutical composition of claim 1, wherein the pharmaceutical
comy! Sition is further characterized as having the following properties for at least 24
hofl§ following acquisition of the chemotactic hematopoietic stem cel] product when
f¥cd in vitro after passage through a catheter: (v) retains at least 2% of the CXCR-4-
ghediated chemotactic activity of the subpopulation of potent CD34+/CXCR-4+ cells that

4 5:‘ have CXCR-4-mediated chemotactic activity.

»,

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

pharmaceutical composition is further characterized as having the following properties
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for at least 48 hours following acquisition of the chemotactic hematopoietic ;;'1 [ cell

product when tested in vitro afier passage through a catheter:

(1) is capable of forming hematopoietic colonies in vitro; and

(i) retains at least 2% of the CXCR-4-mediated chemotactic «!v f the subpopuiation
of potent CD34+/CXCR-4+ cells that have CXCR-4-mediatedgflemotactic activity.

ffciaim 1, wherein the

14

4, The sterile pharmaceutical composition accordingg

pharmaceutical composition is further characterized a ing the following properties

for at least 72 hours following acquisition of the chg Rotactic hematopoietic stem cell

product when tested in vitro after passage througf¥ ‘catheter:

(i) is capable of forming hematopoietic colog ,‘? in vitro; and
(ii) retains at least 2% of the CXCR-~4-ny u chemotactic activity of the subpopulation
of potent CD34+/CXCR-4+ cells ‘,‘v_ f%c CXCR-4-mediated chemotactic activity.

(R

5. The sterile pharmaceuticalgy® position according to claim 1, wherein the
chemotactic hematopoietic steg A product is purified from cellular components of a

bone marrow aspirate acquigl from the subject.

6. The sterile pharm eutical composition according to claim 1, wherein the
therapeutically effecti @ mount of the chemotactic hematopoietic stem cell product
comprises at least (il 10° potent CD34+/CXCR-4+ cells that have CXCR-4 mediated

chemotactic actiyl

7. The sgiifle pharmaceutical composition according to claim 1, wherein the
compositigfils formulated for intravascular administration through a catheter to an

infarct-gifted artery.

8. M he sterile pharmaceutical composition according to claim 7, wherein the catheter

is 50w control catheter.

g The sterile pharmaceutical composition according to claim 7, wherein the catheter

a balloon catheter.

. 10.  The sterile pharmaceutical composition according to claim 7, wherein the catheter

has an internal diameter of at least about 0.36 mm.
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11.  The sterile pharmaceutical composition according to claim 1, wherein the

~ composition is formulated for administration through a catheter into the myocarg « 4

12.  The sterile pharmaceutical composition according to claim 1, wherejfit

' composition further includes (¢) at least one compatible active agent. g '

CD34+ cells, and (ii) a supernatant;

(b) removing the supernatant from the separatedg

pellet of the separated cell product; and

PXCR-4-mediated chemotactic activity, wherein purifying of step (c) is initiated

about 12 hours to about 24 hours of completion of the acquiring step (a);

102



Al

k!

5
(h) preloading a therapeutically effective g#®unt of the pharmaceutical composition into

an intravascular delivery apparatus; anddy
A

(i) optionally transporting the delivg@apparatus containing the therapeutically effective
amount of the sterile pharmacentj 1 composition to a cardiac catheterization facility for

intravascular infusion into ect.

15.  The method accordjj o claim 14, further comprising the step of storing the
acquired preparation bety ;:, en steps (2) and (b).

16.  The method agl Brding to claim 14, wherein step (a) acquiring the chemotactic

hematopoietic sterglilll preparation comprises a mini-bone marrow harvesting technique.

j‘ . » " » . -
17.  The metj@l according to claim 16, wherein the mini-bone marrow harvesting

technique congifises:

(i) preloadi@ harvesting syringes with heparin prior to harvesting bone marrow from the

subject; S

(ii) agf ting the bone marrow from a left posterior iliac crest and a right posterior iliac
creoliPf the subject using the harvesting syringes and a mini-bone marrow harvest

tcfinique to form harvested bone marrow; and

A1) infusing the harvested bone marrow into a collecting bag.

LA

Y |

18.  The method according to claim 14, wherein step (b) transporting step comprises:

(1) placing the acquired chemotactic hematopoietic stem cell preparation in a collection

bag;
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(ii) placing the collection bag in a secondary bag;
(iii) preparing an open shipping container;

(iv) placing the secondary bag containing the collection bag in the open shippg

container;
(v) sealing the shipping container; and
(vi) shipping the shipping container to the processing facility.

19.  The method according to claim 14, wherein step (f) cdifirming the sterility of the

pharmaceutical composition comprises:

(i) centrifuging the pharmaceutical composition to foylf(a’) a separated cell product
ation of CD34-+ mononuclear which

cells that have CXCR-4-mediated

comprising a cell pellet comprising the isolated pof
contain a subpopulation of potent CD34+/CX

chemotactic activity celis and (b") a supernaig

(ii) sterilely removing the supernatant fig Wi separated cell product without disturbing

the cell pellet of the separated cell progiftt; and

(i1i) analyzing whether the superngiit of the separated cell product is contaminated by a

microbe; thereby determining thfifterility of the cell pellet of the separated cell product,

without depleting the stem cejibroduct.

20.  The method accorgifs to claim 14, wherein the therapeutically effective amount

of the pharmaceutical gfifiposition of step (h) comprises at least 0.5 x 10° CD34+/CXCR-

4+ potent cells that e CXCR-4 mediated chemotactic activity.

very of the pharmaceutical composition to the subject.
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22,  The method according to claim 21, wherein the catheter is a flow tma firol catheter.
&
bon dilatation

23.  The method according to claim 21, wherein the catheterisa b

catheter,

24.  The method according to claim 21, wherein the cathetg @ihas an internal diameter

of at least about 0.36 mm.

25.  Use of a sterile pharmaceutical composition }ii' rising a chemotactic
hematopoietic stem cell product in the manufacture, §P2 medicament for the therapeutic

and/or prophylactic treatment of a vascular injury@herein the vascular injury is an acute

myocardial infarction resulting from underlyix PMiscase, the pharmaceutical composition
comprising: a therapeutically effective amgi BT of a sterile isolated autologous
chemotactic hematopoietic stem cell prg @, the chemotactic hematopoietic stem cell

product comprising

(a) a nonexpanded, isolated pop of autologous mononuclear cells enriched for
CD34+ cells, which further co ) s subpopulation of potent CD34+/CXCR-4+ cells

that have CXCR-4-mediated¥emotactic activity; and

(b} a stabilizing amount ofiférum, wherein the stabilizing amount of serum is at least 10%
(viv),

wherein the pharmagifitical composition is formulated for administration to the subject

parenterally throy#lf a catheter; and

wherein the stgflfe pharmaceutical composition is further characterized as having the
following prgaerties for at least 24 hours following acquisition of the chemotactic

hematopojflfc stem cell product when tested in vitro after passage through a catheter:
(i) at Ll 70% of the cells are CD34+ cells;

{ii) giins the CXCR-4-mediated chemotactic activity of the subpopulation of potent
CIF+/CXCR-4+ cells that have CXCR-4-mediated chemotactic activity;

) the cells are at least 70% viable; and

& v} is able to form hematopoietic colonies in vitro.
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26. The use according to claim 25, wherein the sterile pharmaceutical comgo¥ition is

 further characterized as having the following properties for at least 24 hoursj bflowing
acquisition of the chemotactic hematopoietic stem cell product when te; ‘% in vitro after
s
passage through a catheter: (v) retains at least 2% of the chemotac@ tivity of the
; W . X
subpopulation of potent CD34+/CXCR-4+ cells that have CXCR#4“mediated chemotactic
activity. A
siharmaceutical composition is
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the chemotactic hylllt

CD34+/CXCRAF

Gy

/' to the sterile four-way stopcock containing a flushing solution; and (iii) a catheter
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37.  Theuse according to claim 28 wherein the sterile pharmaceutical composition

further comprises (c) at least ongg¥mpatible active agent.

38,  Theuse according tqffaim 37, wherein the at least one compatible active agent is

selected from the group cglfisting of an angiotension converting enzyme inhibitor, a

beta-blocker, a diureti anti-arthythmic agent, an anti-anginal agent, an anticoagulant

agent, a vasoactive giint, an anticoagulant agent, a fibrinolytic agent, and a

hypercholesterolg
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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) stenlely 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

(iii) is at last 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 #s 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 pharmaceuntical 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 (i1) 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

(ii1) 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;

(e) releasing the sterile pharmaceutical composition as eligible for infusion into a 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; and

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

intravascular delivery apparatus.

13.  The method according to claim 12, further comprising the step of storing the

mononuclear cells prior to purifying step (a).

14.  The method according to claim 12, wherein the intravascular delivery apparatus

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

(11) 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 pharmaceutical composition to the subject.

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

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

17. 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
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:
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(i) has CXCR-4 mediated chemotactic activity;
(i1) can form hematopoietic colonies; and
(1ii} 1s 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 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.

18.  The use according to claim 17, 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.

19.  Theuse according to claim 17, 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 i 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.

20.  The use according to claim 17, wherein for at least 72 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 chemotactic activity of the
subpopulation of potent CD34+/CXCR-4+ cells that have CXCR-4-mediated chemotactic

activity.

2}.  Theuse according to claim 17, wherein the catheter is a component of an

intravascular delivery apparatus.

22.  The use according to claim 21, 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.

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

administered through the catheter into the myocardium.

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

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

27.  Theuse according to claim 26, 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-arthythmic agent, an anti-anginal agent, an anticoagulant agent, a
vasoactive agent, an anticoagulant agent, a fibrinolytic agent, and a hypercholesterolemic

agent.
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