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CLAIMS 

What is claimed is: 

1. An intra-myocardial agent delivery device, comt ising: 

a myocardial tissue access line that is configured to re -ive a first pharmacological 

agent therein and provide direct fluid access of said first pha nacological agent to first 

myocardial tissue, and at least a first agent delivery line hE 	ing a wall and a central lumen 

therethrough, said first agent delivery line being in fluid , ommunication with said tissue 

access line, 

said first agent delivery line further including 	plurality of dispersal lumens extending 

throtigh said delivery line Wall and in fluid comma 	cation with said central lumen, wherein,. 

when said first agent delivery line. is disposed in s id first myocardial tissue and said first 

pharmacological agent is introduced into said ti•sue access line, said plurality of dispersal 

lumens allow said first pharmacological agent o be transferred from said central lumen to 

said first myocardial tissue. 

2. The agent delivery device 	, Claim 1, wherein said device includes a.plurality 

of said first agent delivery lines. 

3. The agent delivery device of Claim 1, wherein said device includes an external 

pump, said pump being in fluid corn 	unication with said tissue access line and configured to 

introduce said first pharmacologica agent into said tissue access line with a first fluid ,  

pressure. 

4. The agent delive 	device of Claim 1, wherein said first pharmacological agent • 

is selected from the group co .isting of antibiotics or antifungal agents, anti-viral agents, anti-

pain agents, anesthetics, an. gesicS, steroidal anti-inflammatories, non-steroidal anti-. 

inflammatories, anti-neopl.stics, anti-spasmodics, modulators of cell-extracellular matrix 

interactions, proteins, ho mones, growth factors, matrix metalloproteinases (MMPS), enzymes 

and enzyme inhibitors, anticoagulants and/or antithrombic agents, DNA, RNA, modified- 

DNA and RNA, NS • Ds, inhibitors of DNA, RNA or protein synthesis, polypeptides, 

oligonucleotides, pc, ynucleotides, nucleoproteins, compounds modulating cell migration, 

compounds mods acing proliferation .and growth of tissue, and vasodilating agents. 
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5. The agent delivery device of Claim 1, wherein said F -st pharmacological - agent 

is selected from the group consisting of antihypertensive agents, 	()tropic agents, 

antiatherogenic agents, beta-blockers, sympathomimetic agents, ehosphodiesterase inhibitors, 

diuretics, vasodilators, thrombolytic agents, cardiac glycoside 	and antineoplastic agents. 

6. The agent delivery device of Claim 1, where] 	said first pharmacological agent 

comprises an anti-arrhythmic agent selected from the grou 	consisting of Class I, H, Ill and 

IV anti-arrhythmic agents. 

7.. 	The agent delivery device of Claim 1, w erein said first pharmacological agent 

comprises a statin selected from the group consisting I f atorvastatin, cerivastatin, fluvastatin, 

lovastatin, mevastatin, pitavastatin, pravastatin, ros 	astatin, and simvastatin. 

8. 	The agent delivery device of Clain 	1, wherein said first pharmacological agent 

comprises an antibiotic selected from the group 	onsisting of aminoglycosides, 

cephalosporins, chloramphenicol, clindamycii 	erythromycins, fluoroquinolones, macrolides, 

azolides, metronidazole, penicillins, tetracyc Ines, trimethoprim-sulfamethoxazole and 

vancomycin. 

• 9. 	The agent delivery device of Claim l, wherein said first pharmacological agent 

comprises a growth factor selected froi f the group consisting of platelet derived growth factor 

(PDGF), epidermal growth factor (Er ), transforming growth factor-a (TGF-a), transforming 

growth factor-(3 .(TGF-(3), fibroblast 	rowth factor — 2 (FGF-2), basic fibroblast growth factor 

(bFGF), vascular epithelial growt 	-factor (VEGF), hepatocyte growth factor (140F), insulin-

like growth factor (IGF), nerve growth factor (NGF), platlet derived growth factor (PDGF), 

- tumor necrosis factor-a (INA r ), and placental growth factor (PLGF). 

10. The agent del very device of Claim 1, wherein said first pharmacological agent 

comprises a steroid selecte 	from the group consisting of andranes, cholestanes, cholic_acids, 

corticosteroids, estraene' and pregnanes. 

11. The age fdelivery device of Claim 1, wherein said first pharmacological agent- 

comprises an anti-in 	minatory. 

12. The agent delivery device of Claim 1, wherein said first pharmacological agent 

comprises an extr cellular matrix (ECM) composition, said ECM composition including an 

ECM material sr lected from the group consisting of small intestine submucosa (SIS), urinary 
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bladder submucosa (UBS), urinary basement membrane (UBM), li er basement membrane 

(LBM), stomach submucosa (SS), mesothelial tissue, subcutaneo s extracellular matrix, large 

intestine extracellular matrix, placental extracellular matrix, or st ientum extracellular matrix, 

heart extracellular matrix and lung extracellular matrix. 

13. The agent delivery device of Claim 12, wherein said ECM composition 

includes at least one supplemental biologically active ages 	. 

14. The agent delivery device of Claim 13; w erein said biologically active agent 

comprises a growth factor selected from the group consisting of a platelet derived growth 

factor (PDGF), epidermal growth factor (EGF), trans orming growth factor-u (IGF-a), 

transforming growth factor13 (TGF-(3), fibroblast g owth factor-2 (FGF-2), basic fibroblast 

growth factor (bFGF), vascular epithelial growth actor (VEGF), hepatocyte growth factor 

(1-IGF), insulin-like growth factor (IGF), nerve 	rowth factor (NGF), platelet derived growth 

factor (PDGF), tumor necrosis factor-a (TN • a), and placental growth factor (PLGF). 

15. The agent delivery device of 	laim 13, wherein said:biologically active agent 

comprises a cell selected from the group 	insisting of a human embryonic stem cell, fetal 

cardiOmyocyte, myofibroblast, mesencl , mal stem cell, autotransplanted expanded 

cardiomyocytes, adipocyte, totipotent 	ell, pluripotent cell, blood stem cell, myoblast, adult 

stem cell, bone marrow cell, mesenc ymal cell, embryonic stem cell, parenchymal cell, 

epithelial cell, endothelial cell, me•othelial cell, fibroblast, osteoblast, chondrocyte, 

exogenous cell, endogenous cell, 	ematopoietic stem cell, bone-marrow derived progenitor 

cell, myocardial cell, skeletal c,  l,. fetal cell, undifferentiated cell, multi-potent progenitor cell, 

unipotent progenitor cell, mo ocyte, cardiac myoblast, skeletal myoblast, macrophage, 

capillary endothelial cell, x,nogenic cell, allogenic cell and post-natal. stem cell. 

16. The agent Aelivery device of Claim 13, wherein said biologically active agent 

comprises a statin selec •cl from the group consisting of atorvastatin, cerivastatin, fluvastatin, 

lovastatin;  mevastatin pitavastatin, pravastatin, rosuvastatin, and simvastatin. 

17. The 	tent delivery device of Claim 13, wherein said biologically active agent 

comprises chitosa 
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18. 	A method of treating a cardiovascular disorder, corn rising: 

providing a first pharmacological agent that is effective in reating the cardiovascular 

disorder; 

providing an agent delivery device, said agent delivery device including a tissue 

access line that is configured to receive said first pharmacological agent therein and at least a 

first agent delivery line having a wall and a central lumen 	erethrough, said first agent 

delivery line being in fluid communication with said Liss e access line, said first agent 

delivery line further including a plurality of dispersal It nens extending through said delivery 

line wall and in fluid communication with said centra lumen, wherein, when said first agent 

delivery line is disposed in first cardiovascular tisst • and said first pharmacological agent is 

introduced into said tissue access line, said plural] y of disperSal lumens allow said first 

pharmacological agent to be transfen-ed from sa 1 central lumen to said first cardiovascular 

tissue; 

. 	disposingsaid agent delivery device 	1 said first cardiovascular tissue; 

introducing said first phannacologp al agent into said tissue access line, wherein said 

first pharmacological agent is delivered t ,,•said first cardiovascular tissue. 

19. The method of Claim 18-, wherein said agent delivery device includes a 

plurality of said first agent delivery 11 es. 

20. The method of Clain 	18, wherein said first pharmacological agent is selected.  

from the group consisting of antib.otics or antifimgal agents, anti-viral agents, anti-pain 

agents, anesthetics, analgesics, s eroidal anti-inflammatories, non-steroidal anti- 

inflammatories, anti-neoplastie 	anti-spasmodics, Modulators of cell-extracellular matrix 

interactions, proteins, honno es, growth factors, matrix metalloproteinases (MMPS), enzymes 

and enzyme inhibitors, ant 	oagulants and/or antithrombic agents, DNA, RNA, modified 

DNA and RNA, NSAID 	inhibitors of DNA, RNA or protein synthesis, polypeptides, 

oligonucleotides, polyp cleotides, nucleoproteins, compounds modulating cell migration, 

compounds modulati g proliferation and growth of tissue, and vasodilating agents. 
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21. The method of Claim 18, wherein said first pharmac logical agent comprises 

an anti-arrhythmic agent selected from the group consisting of CI ss 1,11, III and IV anti-

arrhythmic agents. 

22. The method of Claim 18. wherein said first phi 	acological agent comprises a 

statin selected from the group consisting of atorvastatin, ceri 'astatin;  fluvastatin, lovastatin, 

mevastatin, pitavastatin, pravastatin, rosuvastatin, and sim astatin. 

23. The method of Claim 18, wherein said fir 	pharmacological agent comprises a 

growth factor selected from the group consisting of pla 	let derived growth factor (PDGF), 

epidermal growth factor (EGF), transforming growth actor-a (TGF-a), transforming growth 

factor-f3 (TGF-(3), fibroblast growth factor — 2 (FGF. 2), basic fibroblast growth factor (bFGF), 

vascular epithelial growth factor (VEGF), hepato 	to growth factor (HGF), insulin-like 

growth factor (IGF), nerve growth factor (NGF) platlet derived growth factor (PDGF), tumor 

necrosis factor-a (TNA-a), and placental grov, b factor (PLGF). 

24. The method of Claim 18, who `ein said first pharmacological agent comprises 

an extracellular matrix (ECM) compositiol , said ECM composition including an ECM 

material.selected frOm the group consisti g of small. intestine submucosa (SIS), urinary 

bladder submucosa (UBS), urinary basi Merit membrane (UBM), liver basement membrane 

(LBM), stomach submucosa (SS), in: othelial tissue, subcutaneous extracellular matrix, large 

intestine extracellular matrix,-place tal extracellular matrix, omamentum extracellular matrix, 

heart extracellular matrix and hint extracellular matrix. 

25. The method of C aim 24, wherein said ECM-composition further includes a 

growth factor selected fiom.th: group consisting of a platelet derived growth factor (PDGF), 

epidermal growth factor (E 	), transforming growth factor-a (TGF-a), transforming growth 

factor-13 (TGF-13), fibrobla• growth factor-2 (FGF-2), basic fibroblast growth factor (bFGF), 

vascular epithelial growt 	factor (VEGF), hepatocyte growth factor-(HGF), insulin-like 

growth factor (IGF), n: ye growth factor (NGF), platelet derived growth factor (PDGF), 

tumor necrosis factor .a (TNA-a), and placental growth factor (PLGF). 

26. The 	tethod of Claim 24, wherein said ECM composition further includes a 

statin selected fro -1 the group consisting of atorvastatincerivastatin, fluvastatin, lovastatin, 

mevastatin, pita iastatin, pravastatin, rosuvastatin, and simvastatin. 
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27. A method of treating damaged myocardial tissue in 	cardiovascular structure, 

comprising: 

providing a first pharmacological agent that is effective, 	treating the damaged 

myocardial tissue; 

providing an agent delivery device, said agent delive 	' device including a myocardial 

tissue access line that is configured to receive said first ph 	-macological agent therein, and at 

least a first agent delivery line having a wall and a centre 	lumen therethrough, said first agent 

delivery line being in fluid communication with said ti sue access line, said agent delivery 

line being capable of transitioning from a pre-deploy Tent configuration prior to being placed 

in first myocardial tissue to a post-deployment con-, guration when said agent delivery line is 

placed in said first myocardial tissue, said agent a 	livery line being formed in a post- 

deployment configuration, said post-deploymei 	configuration conforming to a shape of said 

cardiovascular structure, 

said first agent delivery line further i eluding a plurality of dispersal lumens extending. 

through said delivery line wall and in fluic communication with said central lumen, wherein, 

when said first agent delivery line is dis used in said first myocardial tissue and said first 

pharmacological agent is introduced ii o said tissue access line, said plurality of dispersal 

lumens allow said first pharmacologi al agent to be transferred from said central lumen to 

said first myocardial tissue; 

forming said first agent d: ivery line in said pre-deployment configuration; 

disposing said agent. del 	ery device in said first myocardial tissue, wherein said agent 

delivery line is disposed prox' 	ate said damaged myocardial tissue, and wherein said agent 

delivery line transitions frot 	said pre-deployment configuration to said post-deployment 

configuration, whereby sa a agent delivery line reinforces said cardiovascular structure; and 

introducing said 	i st pharmacological agent into said tissue access line, wherein said 

first pharmacological 	ent is delivered proximate said damaged myocardial tissue. 

28. The i -thod of Claim 27, wherein said agent.deliveryfine comprises Nitinor. 

29. The nethod of Claim 27, wherein said agent delivery device includes a 

plurality of said f -st agent delivery lines. 
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30. The method of Claim 27, wherein said first pharmac 	ogical agent is selected 

from the group consisting of antibiotics or antifungal agents, anti- iral agents, anti-pain 

agents, anesthetics, analgesics, steroidal anti-inflammatories, no ,  -steroidal anti-

inflammatories, anti-neoplastics, anti-spasmodics, modulators if cell-extracellular matrix 

interactions, proteins, hormones, growth factors, matrix mete loproteinases (MMPS), enzymes 

and enzyme inhibitors, anticoagulants and/or antithrombic 	gems. DNA, RNA, modified 

DNA and RNA, NSAI-Ds, inhibitors of DNA, RNA or pr ,tein synthesis, polypeptides, 

oligonucleotides, polynucleotides, nucleoproteins, corn founds modulating cell migration, 

compounds modulating proliferation and growth of ti sue, and vasodilating agents. 

31. The method of Claim 27, wherein sa'• first pharmacological agent comprises 

an-anti-arrhythmic agent selected from the group 	onsisting of Class 1. II, 111 and IV anti-

arrhythmic agents: 

32. - 	The method of Claim 27, wher- n said first pharmacological agent comprises a 

statin selected frOm the group consisting of 	orvastatin, cerivastatin, fluvastatin, lovastatin, 

mevastatin, pitavastatin, pravastatin, rosuv, statin, and simvastatin. 

. . 33. 	The method of Claim 27. 	herein said first pharmacological agent comprises a 

growth factor selected from the group 	Insisting of platelet derived growth factor (PDGF), 

epidermal growth factor (EGF), transforming growth factor-a (TOF-a), transforming growth -

factor-(3 (TGF-(3); fibroblast growth faCtor — 2 (FGF-2), basic fibroblast growth factor (bFGF), 

Vascular epithelial growth factor 	EGF), hepatocyte growth factor (LIGF), insulin-like 

growth factor.(IGF), nerve gro 	h factor (NGF), platlet derived growth factor (PDGF), tumor - 

necrosis factorTa(INA-a), an 	placental growth factor (PLOP). 

34. 	The method • 	Claim 27, wherein said first pharmacological agent comprises 

an extracellular matrix (E 	) composition, said ECM composition including an ECM • -

material selected from tl - group consisting of small intestine submucosa (SIS), urinary 

bladder submucosa (U e S), urinary basement membrane (UBM), liver basement membrane 

(LBM), stomach sub 	ucosa (SS), mesothelial tissue, subcutaneous extracellular matrix, large 

intestine extracellu 	r matrix, placental extracellular matrix, omamentum extracellular matrix, 

heart extracellula matrix and lung extracellular matrix._ . _ 
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35. The method of Claim 34. wherein said ECM compos ion further includes a 

growth factor selected from the group consisting of a platelet den ed growth factor (PDGF), 

epidermal growth factor (EGF), transforming growth factor-a (I 	F-a), transforming growth 

factor-13 (TGF-(3), fibroblast growth factor-2 (FGF-2), basic fib oblast growth factor (bFGF), 

vascular epithelial growth factor (VEGF), hepatocyte growtl factor (HGF), insulin-like 

growth factor (IGF), nerve growth factor (NGF), platelet thrived growth factor (PDGF), 

tumor necrosis factor-a (TNA-a), and placental growth f 	tor (PLGF): 

36. The method of Claim 34, wherein said 	M compositiOn further includes a 

statin selected from the group consisting of atorvastat -1, cerivastatin, fluvastatin, lovastatin, 

mevastatin, pitavastatin, pravastatin, rosuvastatin, a d simvastatin. 
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CLAIMS 

1. An intra-myocardial agent delivery device, comprising: 

a myocardial tissue access line that is configured to receive a pharmacological agent 

therein and provide direct fluid access of said pharmacological agent to damaged myocardial 

tissue of a cardiovascular structure, and an agent delivery line comprising a wall and a central 

lumen therethrough, said agent delivery line being in fluid communication with said tissue 

access line, said agent delivery line comprising Nitinol®, said agent delivery line being 

capable of transitioning from a pre-deployment configuration prior to being placed proximate 

said damaged myocardial tissue to a post-deployment configuration when said agent delivery 

line is placed proximate said damaged myocardial tissue, said post-deployment configuration 

conforming to a shape of said cardiovascular structure, 

said agent delivery line further comprising a plurality of dispersal lumens extending 

through said delivery line wall and in fluid communication with said central lumen, wherein, 

when said agent delivery line is disposed proximate said damaged myocardial tissue and said 

pharmacological agent is introduced into said tissue access line, said plurality of dispersal 

lumens allow said pharmacological agent to be transferred from said central lumen to said 

damaged myocardial tissue. 

2. The agent delivery device of Claim 1, wherein said device includes a plurality of said 

agent delivery lines. 

3. The agent delivery device of Claim 1, wherein said device includes an external pump, 

said pump being in fluid communication with said tissue access line and configured to 

introduce said pharmacological agent into said tissue access line with a first fluid pressure. 

4. The agent delivery device of Claim 1, wherein said first pharmacological agent is 

selected from the group consisting of antibiotics or antifungal agents, anti-viral agents, anti- 

pain 	agents, 	anesthetics, 	analgesics, 	steroidal 	anti-inflammatories, 	non-steroidal 	anti- 

inflammatories, anti-neoplastics, anti-spasmodics, modulators of cell-extracellular matrix 

interactions, 	proteins, 	hormones, 	growth 	factors, 	matrix 	metalloproteinases 	(MMPS), 

enzymes and enzyme inhibitors, anticoagulants and/or antithrombotic agents, DNA, RNA, 

modified DNA and RNA, NSAIDs, inhibitors of DNA, RNA or protein synthesis, 
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polypeptides, oligonucleotides, polynucleotides, nucleoproteins, compounds modulating cell 

migration, compounds modulating proliferation and growth of tissue, and vasodilating agents. 

5. The agent delivery device of Claim 1, wherein said pharmacological agent is selected 

from the group consisting of antihypertensive agents, inotropic agents, antiatherogenic 

agents, beta-blockers, 	sympathomimetic agents, phosphodiesterase inhibitors, diuretics, 

vasodilators, thrombolytic agents, cardiac glycosides, and antineoplastic agents. 

6. The agent delivery device of Claim 1, wherein said pharmacological agent comprises 

an anti-arrhythmic agent selected from the group consisting of Class I, II, III and IV anti-

arrhythmic agents. 

7. The agent delivery device of Claim 1, wherein said pharmacological agent comprises 

a statin selected from the group consisting of atorvastatin, cerivastatin, fluvastatin, lovastatin, 

mevastatin, pitavastatin, pravastatin, rosuvastatin, and simvastatin. 

8. The agent delivery device of Claim 1, wherein said pharmacological agent comprises 

an antibiotic selected from the group consisting of aminoglycosides, cephalosporins, 

chloramphenicol, 	clindamycin, 	erythromycins, 	fluoroquinolones, 	macrolides, 	azolides, 

metronidazole, penicillins, tetracyclines, trimethoprim-sulfamethoxazole and vancomycin. 

9. The agent delivery device of Claim 1, wherein said pharmacological agent comprises 

a growth factor selected from the group consisting of platelet derived growth factor (PDGF), 

epidermal growth factor (EGF), transforming growth factor-a (TGF-a), transforming growth 

factor-13 (TGF-13), fibroblast growth factor — 2 (FGF-2), vascular epithelial growth factor 

(VEGF), hepatocyte growth factor (HGF), insulin-like growth factor (IGF), nerve growth 

factor (NGF), tumor necrosis factor-a (TNA-a), and placental growth factor (PLGF). 

10. The agent delivery device of Claim 1, wherein said pharmacological agent comprises 

a steroid selected from the group 	consisting of andranes, 	cholestanes, 	cholic acids, 

corticosteroids, estraenes and pregnanes. 
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11. The agent delivery device of Claim 1, wherein said pharmacological agent comprises 

an anti-inflammatory. 

12. The agent delivery device of Claim 1, wherein said pharmacological agent comprises 

an extracellular matrix (ECM) composition, said ECM composition including an ECM 

material selected from the group consisting of small intestine submucosa (SIS), urinary 

bladder submucosa (UBS), urinary basement membrane (UBM), liver basement membrane 

(LBM), stomach submucosa (SS), mesothelial tissue, subcutaneous extracellular matrix, large 

intestine extracellular matrix, placental extracellular matrix, omentum extracellular matrix, 

heart extracellular matrix and lung extracellular matrix. 

13. The agent delivery device of Claim 12, wherein said ECM composition includes at 

least one supplemental biologically active agent. 

14. The agent delivery device of Claim 13, wherein said biologically active agent 

comprises a growth factor selected from the group consisting of a platelet derived growth 

factor (PDGF), epidermal growth factor (EGF), transforming growth factor-a (TGF-a), 

transforming growth factor-f3 (TGF-(3), fibroblast growth factor-2 (FGF-2), vascular epithelial 

growth factor (VEGF), hepatocyte growth factor (HGF), insulin-like growth factor (IGF), 

nerve growth factor (NGF), tumor necrosis factor-a (TNA-a), and placental growth factor 

(PLGF). 

15. The agent delivery device of Claim 13, wherein said biologically active agent 

comprises a cell selected from the group consisting of a human embryonic stem cell, fetal 

cardiomyocyte, 	myofibroblast, 	mesenchymal 	stem 	cell, 	autotransplanted 	expanded 

cardiomyocytes, adipocyte, totipotent cell, pluripotent cell, blood stem cell, myoblast, adult 

stem cell, bone marrow cell, mesenchymal cell, embryonic stem cell, parenchymal cell, 

epithelial 	cell, 	endothelial 	cell, 	mesothelial 	cell, 	fibroblast, 	osteoblast, 	chondrocyte, 

exogenous cell, endogenous cell, hematopoietic stem cell, bone-marrow derived progenitor 

cell, myocardial cell, skeletal cell, fetal cell, undifferentiated cell, multi-potent progenitor 

cell, unipotent progenitor cell, monocyte, cardiac myoblast, skeletal myoblast, macrophage, 

capillary endothelial cell, xenogeneic cell, allogeneic cell and post-natal stem cell. 
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16. The agent delivery device of Claim 13, wherein said biologically active agent 

comprises a statin selected from the group consisting of atorvastatin, cerivastatin, fluvastatin, 

lovastatin, mevastatin, pitavastatin, pravastatin, 

17. The agent delivery device of Claim 

comprises chitosan. 

rosuvastatin, 

13, wherein 

and simvastatin. 

said biologically active agent 
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