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CLAIMS  

hat is Claimed is: 

1. 	A method of treating a patient having a peripheral vascular disease, comprising 

adminis -ring a pharmaceutical composition comprising a fibrin glue and an isolated 

homogeno 	population of cells obtained from human umbilical cord tissue in an amount 

effective to tr- - t the disease, wherein the umbilical cord tissue is substantially free of blood, 

and wherein sail 	olated homogenous population of the cells is capable of self-renewal and 

expansion in culture, has the potential to differentiate and does not express CD117 and/or 

telomerase. 

2. 	The method of clain 1, wherein the isolated population of cells has one or more of the 

following characteristics: 

(a) expresses oxidized lo 	• ensity lipoprotein receptor 1, reticulon, chemokine 

receptor ligand 3, and/or granulocyt 	hemotactic protein; 

(b) does not express CD31, CD . or CD45; 

(c) expresses, relative to a human 	roblast, mesenchymal stem cell, or iliac crest 

bone marrow cell, increased levels of intcrlcu 'n 8 or reticulon 1; 

(d) has the potential to differentiate into 	-11s of at least a skeletal muscle, vascular 

smooth muscle, pericyte or vascular endothelium p 	notype; and 

(e) expresses CD10, CD13, CD44, CD73, and • D 90. 

3. 	The method of claim 1, wherein the peripheral vase 	ar disease is peripheral ischemia. 

4. 	The method of claim 3, wherein the pharmaceutical corn, osition is administered at 

the sites of peripheral ischemia. 

5. 	The method of claim 4, wherein the pharmaceutical compositio 	s administered by 

intramuscular injection or injection into adipose depots in muscle. 

6. 	The method of claim of claim 1, wherein the pharmaceutical compositio • is 

administered locally. 

7. 	The method of claim 1, wherein the pharmaceutical composition is administere• 	y 

injection, infusion, a device implanted in a patient, or by implantation of a matrix or scaff 

containing the pharmaceutical composition. 
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8. 	The method of claim 1, wherein the isolated population of cells is induced in vitro to 

• iffcrentiate into a skeletal muscle, vascular muscle, pericty or vascular endothelium lineage 

p 	•r to administration. 

9. The method of claim 1, wherein the population of cells is genetically engineered to 

produce a tene product that promotes treatment of peripheral vascular disease. 

10. The m hod of claim 1, wherein the composition further comprises an agent selected 

from the group c. 4 sisting of an antithrombogenic agent, an immunosuppressive agent, an 

immunomodulatory - • ent, a pro-angiogenic, an antiapoptotic agent and mixtures thereof. 

11. The method of cl. 'm 1, wherein the composition further comprises at least one other 

cell type. 

12. The method of claim 11, 	herein the other cell type is a skeletal muscle cell, a 

skeletal muscle progenitor cell, a v. •cular smooth muscle cell, a vascular smooth muscle 

progenitor cell, a pericyte, a vascular e - dothelial cell, a vascular endothelium progenitor cell 

or other multipotent or pluripotent stem c 	1. 

13. The method of claim 1, wherein the ph •rnaceutical composition exerts a trophic 

effect. 

14. The method of claim 13, wherein the trophic e ect is proliferation of vascular 

endothelial cells. 

15. The method of claim 1, wherein the pharmaceutical c. 	position induces migration of 

vascular endothelial cells and/or vascular endothelium progenito cells to the sites of the 

peripheral disease. 

16. The method of claim 1, wherein the pharmaceutical composition ' duces migration of 

vascular smooth muscle cells and/or vascular smooth muscle progenitor ce 	to the sites of 

the peripheral disease. 

17. The method of claim 1, wherein the pharmaceutical composition induces m . ration of 

pericytes to the sites of the peripheral vascular disease. 

18. The method of claim 1, wherein the fibrin glue comprises fibrinogen and thrombin. 

-78- 



WO 2013/022447 
	

PCT/US2011/047264 

19. 	The method of claim 18, wherein the fibrin glue comprises from about 16 to about 24 

U/m1 of thrombin and from about 39.3 to about 60.7 mg/ml of fibrinogen. 

20. 	A method of treating a patient having a peripheral vascular disease, comprising 

admin tering a fibrin glue and an isolated homogenous population of cells obtained from 

human u 	.ilical cord tissue in an amount effective to treat the disease, wherein the umbilical 

cord tissue i 	ubstantially free of blood, and wherein said isolated homogenous population of 

the cells is capa 'le of self-renewal and expansion in culture, has the potential to differentiate 

and do not express 	D117 and/or telomerase. 

21. 	The method of • aim 20, wherein the isolated population of cells has one or more of 

the following characteristi. 

(a) expresses oxidize' ow density_lipoprotein receptor. 1, reticulon, chemokine 	 ___ 

receptor ligand 3, and/or granul 	yte chemotactic protein; 

(b) does not express CD31, 	D34 or CD45; 

(c) expresses, relative to a hu 	• n fibroblast, mesenchymal stem cell, or iliac crest 

bone marrow cell, increased levels of int; leukin 8 or reticulon 1; 

(d) has the potential to differentiate i to cells of at least a skeletal muscle, vascular 

smooth muscle, pericyte or vascular endotheli • phenotype; and 

(e) expresses CD10, CD13, CD44, CD73, - d CD90. 

22. 	The method of claim 20, wherein the periphera vascular disease is peripheral 

ischemia. 

23. 	The method of claim 20, wherein the cells and fibrin g 	c arc administered at the sites 

of peripheral ischemia. 

24. 	The method of claim 20, wherein the fibrin glue and the popul. ion of cells are 

administered locally. 

25. 	The method of claim 20, wherein the population of cells and fibrin glu. are 

administered by injection, infusion, a device implanted in a patient, or by implan , tion of a 

matrix or scaffold containing the population of cells. 
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26. 	The method of claim 20, wherein the isolated population of cells is induced in vitro to 

• iffcrcntiatc into a skeletal muscle, vascular muscle, pericyte or vascular endothelium lineage 

pr ir to administration. 

27. he method of claim 20, wherein the population of cells is genetically engineered to 

produce a 	ene product that promotes treatment of peripheral vascular disease. 

28. The m- lod of claim 20, further comprising administration of an agent selected from 

the group consist 	of an antithrombogenic agent, an immunosuppressive agent, an 

immunomodulatory . gent, a pro-angiogenic, an antiapoptotic agent and mixtures•thereof 

29. The method of 	' 	20 further comprising administration of at least one other cell 

type. 

30. The method of claim 29, 	herein the other cell type is a skeletal muscle cell, a 

skeletal muscle progenitor cell, a va 	ular smooth muscle cell, a vascular smooth muscle 

progenitor cell, a pericyte, a vascular e dothelial cell, a vascular endothelium progenitor cell 

or other multipotent or pluripotent stem ci I. 

31. The method of claim 20, wherein the p. ulation of cells exerts a trophic effect. 

32. The method of claim 30, wherein the troplu. effect is proliferation of vascular 

endothelial cells. 

33. The method of claim 20, wherein the population o 	ells induces migration of vascular 

endothelial cells and/or vascular endothelium progenitor cells • the sites of the peripheral 

disease. 

34. The method of claim 20, wherein the population of cells indu 	s migration of vascular 

smooth muscle cells and/or vascular smooth muscle progenitor cells to t 	sites of the 

peripheral disease. 

35. The method of claim 20, wherein the population of cells induces migratitl of 

pericytes to the sites of the peripheral vascular disease. 

36. The method of claim 20, wherein the fibrin glue comprises fibrinogen and thro 	-in. 
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37. The method of claim 36, wherein the fibrin glue comprises from about 16 to about 24 

/ml of thrombin and from about 39.3 to about 60.7 mg/ml of fibrinogen. 

38. The method of claim 20, wherein the fibrin glue is administered simultaneously with, 

or befo -, or after, the isolated homogenous population of cells obtained from human 

umbilical 	ord tissue. 

39. A kit f• • treating a patient having a peripheral vascular disease comprising fibrinogen, 

thrombin and an i, Owed homogenous population of cells obtained from human umbilical 

cord tissue in an am 	nt effective to treat the disease, wherein the umbilical cord tissue is 

substantially free of blo 'd, and wherein said isolated homogenous population of the cells is 

capable of self-renewal an• expansion in culture, has the potential to differentiate and do not 

express CD-1-17 and/or telom- 	se. 

40. The kit of claim 39 furthe 	omprising instructions for use. 

41. The kit of claim 39, wherein fi: nogen and the isolated homogenous population of 

cells are in a composition. 

42. The kit of claim 40, wherein thrombin 	added to the composition immediately prior 

to use. 

43. The kit of claim 39, wherein the kit comprises 	om about 16 to about 24 IU/m1 of 

thrombin and from about 39.3 to about 60.7 mg/m1 of fib "nogen. 

44. The kit of claim 39, wherein the isolated population o 	ells has one or more of the 

following characteristics: 

(a) expresses oxidized low density lipoprotein receptor 1, re 	ulon, chemokine 

receptor ligand 3, and/or granulocyte chemotactic protein; 

(b) does not express CD31, CD34 or CD45; 

(c) expresses, relative to a human fibroblast, mesenchymal stem cell, 'r iliac crest 

bone marrow cell, increased levels of interleukin 8 or reticulon 1; 

(d) has the potential to differentiate into cells of at least a skeletal muscle, 	-scalar 

smooth muscle, pericyte or vascular endothelium phenotype; and 

(e) expresses CD10, CD13, CD44, CD73, and CD90. 
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What is claimed is: 

1. 	Use of fibrin glue and an isolated homogenous population of cells obtained from human 

umbilical cord tissue in the manufacture of a medicament for the treatment of a peripheral vascular 

disease, wherein the umbilical cord tissue is substantially free of blood, and wherein said isolated 

homogenous population of the cells is capable of self-renewal and expansion in culture, has the 

potential to differentiate and does not express CD117 and/or telomerase. 

2. 	The use of claim 1, wherein the isolated population of cells has one or more of the following 

characteristics: 

(a) expresses oxidized low density lipoprotein receptor 1, reticulon, chemokine 

receptor ligand 3, and/or granulocyte chemotactic protein; 

(b) does not express CD31, CD34 or CD45; 

(c) expresses, relative to a human fibroblast, mesenchymal stem cell, or iliac crest 

bone marrow cell, increased levels of interleukin 8 or reticulon 1; 

(d) has the potential to differentiate into cells of at least a skeletal muscle, vascular 

smooth muscle, pericyte or vascular endothelium phenotype; and 

(e) expresses CD10, CD13, CD44, CD73, and CD9O. 

3. 	The use of claims 1 or 2, wherein the peripheral vascular disease is peripheral ischemia. 

4. 	The use of claim 3, wherein the use comprises administration at the sites of peripheral 

ischemia. 

5. 	The use of claim 3, wherein the use comprises administration by intramuscular injection, 

intravascular injection or injection into adipose depots in muscle. 

6. 	The use of claims 1 or 2, wherein the use comprises local administration. 

7. 	The use of claims 1 or 2, wherein the use comprises administration by injection, infusion, a 

device implanted in a patient, or by implantation of a matrix or scaffold containing the medicament. 
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8. The use of claims 1 or 2, wherein the isolated population of cells is induced in vitro to 

differentiate into a skeletal muscle, vascular muscle, perictye or vascular endothelium lineage prior to 

administration. 

9. The use of any of claims 1 to 7, wherein the population of cells is genetically engineered to 

produce a gene product that promotes treatment of peripheral vascular disease. 

10. The use of any of claims 1 to 9, wherein the medicament further comprises an agent selected 

from the group consisting of an antithrombogenic agent, an immunosuppressive agent, an 

immunomodulatory agent, a pro-angiogenic, an antiapoptotic agent and mixtures thereof. 

11. The use of any of claims 1 to 10, wherein the medicament further comprises at least one other 

cell type. 

12. The use of claim 11, wherein the other cell type is a skeletal muscle cell, a skeletal muscle 

progenitor cell, a vascular smooth muscle cell, a vascular smooth muscle progenitor cell, a pericyte, a 

vascular endothelial cell, a vascular endothelium progenitor cell or other multipotent or pluripotent 

stem cell. 

13. The use of any of claims 1 to 12, wherein the use comprises exertion of a trophic effect. 

14. The use of claim 14, wherein the trophic effect is proliferation of vascular endothelial cells. 

15. The use of any of claims 1 to 14, wherein the use induces migration of vascular endothelial 

cells and/or vascular endothelium progenitor cells to the sites of the peripheral disease. 

16. The use of any of claims 1 to 15, wherein the use induces migration of vascular smooth 

muscle cells and/or vascular smooth muscle progenitor cells to the sites of the peripheral disease. 

17. The use of any of claims 1 to 16, wherein the use induces migration of pericytes to the sites 

of the peripheral vascular disease. 

18. The use of any of claims 1 to 17, wherein the fibrin glue comprises fibrinogen and thrombin. 

19. The use of claim 18, wherein the fibrin glue comprises from about 16 to about 24 1U/m1 of 

thrombin and from about 39.3 to about 60.7 mg/m1 of fibrinogen. 

I 

k 
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20. A kit for treating a patient having a peripheral vascular disease comprising fibrinogen, 

thrombin and an isolated homogenous population of cells obtained from human umbilical cord tissue 

in an amount effective to treat the disease, wherein the umbilical cord tissue is substantially free of 

blood, and wherein said isolated homogenous population of the cells is capable of self-renewal and 

expansion in culture, has the potential to differentiate and do not express CD117 and/or telomerase. 

21. The kit of claim 20 further comprising instructions for use. 

22. The kit of claims 20 or 21, wherein fibrinogen and the isolated homogenous population of 

cells are in a composition. 

23. The kit of claim 22, wherein thrombin is added to the composition immediately prior to use. 

24. The kit of claim 20, wherein the kit comprises from about 16 to about 24 IU/ml of thrombin 

and from about 39.3 to about 60.7 mg/ml of fibrinogen. 

25. The kit of any of claims 20 to 24, wherein the isolated population of cells has one or more of 

the following characteristics: 

(a) expresses oxidized low density lipoprotein receptor 1, reticulon, chemokine 

receptor ligand 3, and/or granulocyte chemotactic protein; 

(b) does not express CD31, CD34 or CD45; 

(c) expresses, relative to a human fibroblast, mesenchymal stem cell, or iliac crest 

bone marrow cell, increased levels of interleukin 8 or reticulon I; 

(d) has the potential to differentiate into cells of at least a skeletal muscle, vascular 

smooth muscle, pericyte or vascular endothelium phenotype; and 

(e) expresses CD10, CD13, CD44, CD73, and CD90. 
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