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What is claimed is: 

1. A method of regenerating an atrioventricular (AV) valve to replace a defective 4:17 

valve within a heart of a subject, the defective AV valve being attached at an annular r gion 

between an atrium and a ventricle within the heart of the subject and being coupled 

plurality of papillary muscles within the ventricle of the heart of the subject, the r ethod 

comprising: 

removing the defective AV valve from the heart of the subject; and 

implanting an extracellular matrix (ECM) material conduit, the E V 	material conduit 

defining a lumen and having an inlet portion and an outlet portion, wh em the inlet portion 

of the ECM material conduit is secured to the annular region and the •utlet portion of the 

ECM material conduit is secured to at least two papillary muscles f the plurality of papillary 

muscles. 

2. The method of Claim 1, wherein the ECM material c 	duit comprises at least one 

tissue, each tissue of the at least one tissue being from a re 	ective tissue source, wherein the 

tissue source of each tissue of the at least one tissue is se ected from the group consisting of 

small intestinal submucosa, stomach submucosa, larg- intestinal tissue, urinary bladder 

submucosa, liver basement membrane, pericardium epicardium, endocardium, myocardium, 

lung tissue, kidney tissue, pancreatic tissue, prost 	e tissue, mesothelial tissue, fetal tissue, a 

placenta, a ureter, veins, arteries, heart valves w th or without their attached vessels, tissue 

surrounding the roots of developing teeth, any tissue surrounding growing bone. 

3. The method of Claim 2, wherein t 	ECM material conduit is sterile and acellular. 

4. The method of Claim 1, where], e the inlet portion and the outlet portion of the ECM 

material conduit have respective out 	circumferences, and wherein the outer circumference 

of the outlet portion is substantiall 	equal to the outer circumference of the inlet portion. 

5. The method of Claim 1, 	herein the inlet portion and the outlet portion of the ECM 

material conduit have respect 	e outer circumferences, and wherein the outer circumference 

of the outlet portion is grea er than the outer circumference of the inlet portion. 

6. The method of C aim 1, wherein the inlet portion and the outlet portion of the ECM 

material conduit have espective outer circumferences, and wherein the outer circumference 

of the outlet portio 	is less than the outer circumference of the inlet portion. 
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7. The method of Claim 1, wherein the step of implanting the ECM material cond 

comprises securing the outlet portion of the ECM material conduit to only a first pap 

muscle and a second papillary muscle within the ventricle of the heart of the subje 	and 

wherein the replacement AV valve regenerated by the ECM material conduit is . bi-cuspid 

valve. 

8. The method of Claim 7, wherein the defective AV valve is a tri-cu 	id valve. 

9. The method of Claim 8, wherein the first papillary muscle is th :anterior papillary 

muscle of the right ventricle of the heart of the subject, and wherein 	e second papillary 

muscle is the posterior papillary muscle of the right ventricle of th= heart of the subject. 

10. The method of Claim 8, wherein the first papillary muse` e is the anterior papillary 

muscle of the right ventricle of the heart of the subject, and 	erein the second papillary 

muscle is the septal papillary muscle of the right ventricle •f the heart of the subject. 

11. The method of Claim 8, wherein the first papill 	muscle is the posterior papillary 

muscle of the right ventricle of the heart of the subj er t, and wherein the second papillary 

muscle is the septal papillary muscle of the right v ntricle of the heart of the subject. 

12. The method of Claim 7, wherein the de 	ctive AV valve is a bi-cuspid (mitral) valve. 

13. The method of Claim 7, wherein the utlet portion of the ECM material conduit has 

an outer circumference, wherein the outl-t"portion of the ECM material conduit is secured 

thereto the first papillary muscle at a fi r t attachment point and secured thereto the second 

papillary muscle at a second attach 	nt point, the second attachment point.being spaced•fi:Ont 

the first attachment point along th= outer circumference of the outlet portion of the ECM 

material conduit. 

14. The method of Cid 	13, wherein the lumen defined by the ECM material conduit has 

a center point proximate tr e outlet portion of the ECM material conduit, and wherein the 

center point of the lum 	corresponds to a vertex of an angle formed between the first 

attachment point and he second attachment point. 

15. The methe 	of Claim 14, wherein the angle formed between the first attachment point 

and the second attachment point has a magnitude ranging from about 120° to about 150°. 

16. The r ethod of Claim 1, wherein the defective AV valve is a tri-cuspid valve, wherein 

the step o r implanting the ECM material conduit comprises securing the outlet portion of the 

ECM 	terial conduit to a first papillary muscle, a second papillary muscle, and a third 
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• - • 	1 .. 	. 	4  f the subject, 

replaeement-A-V-valve-regenefa 

17. The-40 	• 	the- 	, i - 	- 	du -in- 	s 	. 	;wherein 	. 	. 	t, 	-it--ha 	. 	s• : 	4 	. 

lengthi-e-fir-st-endr-and,In-opposed-seeend-endAe-methed-- 

thestep-ofimplanting-the-BCM-material-conduit,-inverting-the-fitst-end-ofthe-E-CM 

rnaterial-conduit-into-the-lumen-ofthe-ECM-material-conduit-along at 	least-a-portion-of 

the-longitudinal-length-of-the-EGM-matefial-conduit-towarcl-the-second-end 	the ECM of 

material-condult,-thereby-fo- 	*ng-a-multi layc- - - , 	• .- • - 7 .1-conduit, 

18. The method ECM 	 itud-inal ' -o 	 e 

1 	- 	• 	- - • 	• 	• 	'1 	- 	'4 • e 	- - 	- 	-- 	 - : 	. 	. 	4 . 	4 4.0 	 4 	ethodfurth- 	$ 	. 	_- 	4 

thestep-ocirnplanting-the-ECM-material-eonduit,-everting-the-fitst-endof-the-E-C-M 

naaterial-eonduit-over-itself-along-at-least-apoftion-efthe-longitudinal-length-ofthe-EGM 

material-conduit-toward-the-seeond-end-of-the-EGM-material-conduitTthereby-fo-rming-a 

multi-laminate-EGM-material-condult, 

AV ,•4- 4 	 -defective 	-valve 

: -- 	• - - - . - $ f-the-subj 	: - • 4- 	-- 	• - - 4 -, • - : . 	- -- -4- t. - 4-4 -the-chardae 

tendineac 	-4 	• " 	- - AV atta 	$ 	4 	ctive 	valve, 

20. 	Themethod 	Claim 1-; 	 EGM-material-conduit of 	wherein-the-outletportion-of-the- 

co-mp,rises-a-phtrality•-o-f-extension-portionsrand-wherein-each-papillary-musc4e-of-the-at 

- ion 	the- of 

extension-poftiEHIS; 

211. 	An ECM-mateciekvalve 	for 	 to conduit 	regenerating an atrioventricular (AV) valve 

replace a defective AV valve within a heart of a subject, the defective-AV valve being 

attached-at, to an annular region between-an-atrium-and-a ventricle-within-the-heart-of the 

subject-and-being-coupled-ton-plutality-of-papillary-muselin-the-ventriele-ofthe 

heart-ofthe-subject,--the-E-C-M-material-condult heart, the defective AV valve and annular 

region of the heart comprising first cardiovascular tissue, the defective AV valve further 

comprising a first plurality of valve leaflets, comprising: 
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a bioabsorbable tubular conduit member com 	sin. sterile, acellular small 

intestine submucosa (SIS), said SIS comprising less than 4% DNA content and a dry 

weight bFGF content of at least 140 pg4ng of said SIS, said SIS further exhibiting at 

least 96% decellurization and a tensile strength of at least 9 N, 

said ECM conduit member defining a lumen and having an inlet portion and an 

outlet portion,-the said inlet portion of-the said ECM material-conduit member being 

configured forattachment-to-the attach to an said annular region-of4he-heart-ofthe 

subject,...whereinatleast-a-por4ion oftheECM-material—conduithas-a-multi laminate 

structu -, • 	- -' - he said heart of said subject, said outlet portion oft e of the said 

ECM material  conduit comprises member beim. confi sured to attach to ea eillar muscles 

within said  subject's heart, 

said ECM conduit member being configured to induce generation of a plurality of 

extensiort-portions-,--and-wherein-eachextension-portion-ofthe regenerated valve leaflets 

in said ECM conduit member lumen when said ECM conduit member is  coupled to said 

first cardiovascular tissue of said annular region, 

said  plurality ofextension-pornons4s-eonfigured-for-attaehment4o-a4espective 

leaflets a. g 	 : • 6 	 regenerated valve 

comprising second cardiovascular tissue, said second cardiovascular tissue and said first 

cardiovascular tissue being similar, said plurality of regenerated,  valve leaflets being 

configured to, function in a manner similar to said first valve leaflets of said defective AV 

valve. 

22. 	The ECM Claim 21, 	the ECM -material-conduit of 	wherein 	material-conduit-is 

ster-ile-ancl-aeelktlar,. 

232. 	The ECM-material valve conduit of Claim-24 1, wherein-the said inlet portion and 

the..said 	 the 	ECM 	 have outlet portion of 	said 	material conduit 	respective outer 

circumferences, and wherein4hesaid outer circumference of-thesaid outlet portion is 

substantially equal to-the said outer circumference ofthe§uki inlet portion. 

24. -The-EGM-materiateencluitof.C4aim-24-5.-wherein-the-inlet-portion-and-the-outlet 

portionofthe-EGM-material-conduit-haverespectiveoutereireumferencesrand-wherein 
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the-outer-eir-cumference 	the 	 than the the of 	o 	 -outer circumference of 

inlet-pertie . 

25:---The ECM 	 -of21, 	t- 	 • 	-utlet material conduit-Claim 	wherein 	go- 0- . 	. 

portion-oftheECM-rnaterial-conduit-have-respeetive-outer-c-ircumfereneesi-ancl-wherein 

the..outer ireumference of the-outlet...pornon is-less-than-the-outer-circumference of the 

inlet-portion, 

263. 	The ECM 	 Claim 21 1, material valve conduit of 	wherein- 	• • 

• -0- -- 0- 	said outlet portion of said ECM conduit member includes a 

first 	 - extension portion and a second extension portion, 	 a 

t 	- 

fin 	-by-the-ECM-material-eoneluit-has-a-eenter-point 

pr-oxhnate-the-out-let-portion-ofthe-ECM-rnaterial-conduit;-and-wherein-the-eenter-point-of 

thelumen-eorresponds-to-a-vertex-of-an-angle-formed-between-the-extension-poi-nts-of-the 

first-and-seconelextension-portions. 

274. 	The ECM Claim3, -material valve conduit of 	-26 	wherein-the-anee-fOrmed 

betweenfirst 	 the has -the said 	and second extension-points of 	-second-extension portions, 	a 

-- 	• - 	• • 	A • --about 	spaced at 0° and 120°-to-about-15-0°- respectively,, • .. 	_ 	_ 	are 	 on 

said ECM conduit member,  outlet portion. 

5. 	The ECM valve conduit of Claim 3, wherein said first and second extension 

portions are spaced at 0° and 150°, respectively, on said ECM conduit member outer 

portion. 

286. 	The ECM-material valve conduit of Claim 	21-5, wherein at least a portion of-the 

said ECM-material conduit-has comprises a multi-layer-laminate structure. 

2-9,-------The-ECM-material-conduit-ofC4aim-28-i-wherein-the-mulfi-layer-struoture 

comprises-a-muhi-lam-inate-structure, 
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