
What is claimed is: 

1. 	A method of producing an ECM valve conduit for regenerating a semi-lunar 

valve to replace a defective semi-lunar valve within a heart of a fir.stsubject, the 

defective semi-lunar valve being attached at an annular region between a ventricle of 

the heart of the first subject and an artery of the first subject, the method comprising: 

providing a sheet of acellular extraceliular matrix (ECM) material; 

lunar 	from the heart 	the removing the-defective semi 	valve 	 of 	subject; 

(ECM) 	in 	folded positioning-ksajd sheet of extracellular matrix 	material 	a 

position,-the said sheet having a top portion comprising a top edge of-the said sheet 

and a bottom portion comprising a bottom edge of-the_t.id sheet; wherein, in-the said 

folded position,-the,-said bottom edge of-the said. sheet is folded toward-the said top 

thatbottom 	the 	is edge of-the said sheet such 	-the said 	edge of 	said sheet 	spaced a 

selected first distance from-the said. top edge of the said. sheet; 

securing-the said sheet of ECM material in-the said folded position, thereby 

forming-a said folded ECM-mat:chat valve construct having an upper portion, a lower 

first 	 lower portion, a 	side edge, and a second side edge,414eAgid 	portion comprising a 

first layer and a second layer,-the said first layer of-theflaid lower portion 

corresponding to-the said folded bottom portion ofthe.sAd sheet of said. ECM 

materiah-: 

attaching said first layer to said second layer only at locations adjacent and 

along said bottom edge of said sheet wherein-the said first and second layers-is are 

attached to the at first and second  layer at a attachment points, said first attachment 

hment 	 being point ehd-a 	 peint,-an-dwh reipLthe-fi.rst attachmcnt-pcint-is 

spaced from-the said second attachment point by a selected second distance, wherein a 

sinus-promoting portion is formed on said ECM valve construct upper_portion and a 

commissure-promoting.portion is formed on said . 	valve construct lower portion 

first layer; 

positioning-the. folded_said ECM-material valve construct in an aligned position, 

in 	 first 	 ECM is in which-the said 	side edge of-the-felded said 	-material valve construct 

stibstaatial alignment with 	 the said second side edge of4he-fekW said ECM material 

valve construct; and 

46 



the fokieftsaid, ECM 	 in-the 	aligned with 	 material_yalye construct 	said 	position, 

first 	the foldedECM 	 construct to-the securing-the said 	side edge of 	-.said 	material valve 

said second side edge of the  folded said ECM-itiateriallyalve construct at a securement 

location, thereby forming-an said ECM-material valve conduit-comprising_haying a 

lumen and having a longitudinal axis, wherein-the said lower portion oftheAnkied said 

ECM-material valve construct corresponds to an inlet portion ofthe said. ECM 

material valve conduit,-the said inlet portion of-the said ECM material valve conduit 

an 	 communication with-the said 	of-the said 	material defining 	inlet in fluid 	 lumen 	ECM 

first layer 	thelaid lower 	the folded valve conduit, wherein-the ,said 	of 	 portion of 	said 

ECM 	 material valve construct corresponds to an inner layer positioned within-the said 

lumen of-the...sail. ECM-material valve conduit, and-wherein-the said upper portion of 

said ECM construct corresponds to an outlet portion of said ECM valve conduit. and 

wherein said second layer ofthe said lower portion ofthc felded said ECM-mate-rittl 

valve construct cooperates with-the said upper portion of-the-folded said ECM-material 

to define 	 ECM valve construct 	an outer wall of-the said 	. 

attachl 	le-E-CM. material valve conduit4o-the annular fegion of tie, Wherein 

said inner layer of said ECM valve conduit is continuous amund its circumference 

except at said first and second attachment points and said securement location; 

said ECM valve conduit being suitable fbr attachm.ent .to  the annular region of 

heart 	frst_subject 	 first said 	ofthe-__said 	and-the_sajd artery of-the said 	subject-such-that 

the. whereby said inlet portion of-the said ECM-material valve conduit is positioned 

proximate-the said annular region, 

- 	. . 

h-efe.ia*, the 	f the promatintvertio .,. , 	outer4ayer ti 	-ECM material valve-conduit 

-- - 	' - 	 -whereby, following comprises sinus prz 	 . 	 attachment of4he 

ECM 	 to first said 	material valve conduit 	-the said annular region ofthe said 	subject's 

heart 	the 	 the 	first of 	subject and-the_said artery of 	said 	subject-the-leaflet 

(i) said commissure-promoting portions of-the said ECM valve conduit 

inner layer-regenerate-three remodels and fuses with said upperRortion of said. ECM 

valve construct, wherein a regenerated valve leaflets of a replacement semi:lunar valve 

is formed in said ECM valve conduit lumen, and  the 

(ii) said sinus-promoting portions, of the outer-la--yer-fnse-with-the remodels 

and fuses with said ECM valve conduit inner layer of-the 	ECM said 	material valve 
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to 	 xeneKated conduit 	regenerate,,wagyirLale• 	sinus portions of-the said replacement 

semi-lunar valve is formed, 

fin) 	said regenerated valve leaflet and said regenerated sinus portion of said 

ECM valve ,conduit comprisingremodeled cardiovascular tissu.e. 

2. The method of Claim-claim 1, wherein-the said first attachment point and-the 

said. second attachment point are positioned-substantially-within on a first common 

plane,-the said first common plane being  substantially perpendicular to-the said. 

axis of-the said 	material valve conduit. longitudinal 	 ECM 

3. The 	Claim 	2, 	 first 	 is method of 	claim. 	wherein-tho_said 	attachment point 	spaced 

fromfirst 	by 	first third distance, -the said 	side edge 	a 	 wherein-the_said second 

attachment point is spaced from-fhe_said. second side edge by a-seeend fourth distance, 

the first 	third distance 	 fourth distance and wherein 	said 	 and 	said 	 are 

substantially; equal to-the-se4eeted said second distance by which-the said first 

attachment point is spaced from-the said second attachment point. 

4. The 	Claim 1, 	the 	 the first 	 the method of 	wherein 	step of securing 	side edge of 

construct ded1.--rnaterkti 	re-,thecond-side-edge-i-44-11e-f6kied EGNInstaterial. 

- -- - 	 • . 	 . 	0 	.1 	. 

' 	..al 41 	 valNe conduit. 

The- - 	rethod-ofGlaini4, wh.crein-the-fir-st-layer-of-4he-lewer-portion-ef-the 

folded ' further 	to the 	layerthe lower -ECM 	. 	 attached 	second 	-of 

portiort-of-thefolded-EGM-Inaterial-construet-at-a-third-attachment-point-intertnediate 

the4irst 	 the first side edge-and 	-attachment point, wherein-the-first, second, and-third 

1 	 Ix 	4 
• 

to th.‘ lon.gitud. 	 ECM 	ial  substantially pet 	r- 	 milt 

valve conduit. . 

4. 	The method of claim 1, wherein said first laver of said lower portion of said 

. 'M valve construct is further attached to said second layer of said lower portion of 

said ECM valve construct at a third attachment point intermediate said first side edge 

and said. first attachment point, wherein said first, second., and third attachment points 

are positioned on a second common plane, said second common plane being 

perpendicular to said longitudinal axis of said ECM valve conduit, and wherein an 

additional sinus-promoting portion is formed on said ECM valve construct upper 
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portion and an additional commissure-promoting portion is formed on said lower 

 first lam 

where 	said additional sinus-promoting portion is suitable, following 

attachment of said ECM valve conduit to said annular region of said first subject's 

heart and said first subject's artery, to remodel and. fuse with said inner laver of said 

ECM valve construct, 

wherein an additional regenerated sinus portion of said replacement semi-lunar 

valve :is formed, whereby said additional commissure-promoting portion is suitable to 

remodel and fuse with said upper portion of said ECM valve construct, and 

wherein an additional regenerated valve leaflet is formed. 

65. 	The 	Claim 	51, 	the distan - 	 third method of 	claim 	wherein 	 ., 	said 

attachment point is spaced from-the  said first attachment point-is-substantially a fifth 

distance, and wherein said fifth distance equal to-the-seleeted said second distance by 

which-the said first attachment point is spaced from-the said second attachment point. 

7. 	The 	Claim 5, 	the third 	 is method of 	wherein 	attachment point 	positioned 

the first 	 that, 	 the f 	- 	'the folded roximate 	side edge such 	after securing 

' 	• 	— 	 ' 	 - • • 	 .. 

the third 	 is 	- 	: 	' ' 	- 	' 	 ' 	' 	 fe attachment point 	positione 	. 	. 	 . 	al 

conduit. 

86. 	The method of Claifil claim 54, wherein-the said first layer of-the said lower 

portion of-the-folded said ECM material valve construct is further attached to-the said 

second layer of-the said lower portion of the folded said ECM  material valve construct 

at a fourth attachment point intermediate-the said second side edge and-the said second 

attachment point, wherein the first, second, third, and fourth attachment points are 

th.e positioned substantially within 	on said second common plane. 

method of 	claim 	wherein 	 which 	said 97. 	The 	Claim 	46, 	the distance by 	the 	fourth 

attachment point is spaced from-the...said second attachment point-is-substantiallya 

sixth distance, and wherein said sixth distance equal to-the-seleeted said second 

distance by which-the said first attachment point is spaced from-the said second 

attachment point. 

14). 	The-methodClaim-4,--where-4-41 	fourth 	- 	- 	is -of 	 e 	at a.' 	pe-i-n-t- 	positioned 

40 

k,1 	.. 	 '' 	^ 	"' 	 the folded . 	 edge of 	.ECM %Aerial 
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imi to the :earn of the-1;CM construe 	wthuttachm en 3ofn 	 a 

material valve conduit 

11. The 	Claim 4, 	the inner layer 	the ECM material valve method of 	 ei 	 of 

eonduit-furthercomprises-commisst-we-promoi4ng-portionsrand-wherein;-following 

to the-annular-region of-the-heart-of-the attachment of:the-ECM material-valve conduit 

subjectund--the-artery-of-the-subject3-411c-commissure-promoting-portions-of-the-inner 

layer fuse 	least 	 the 	layer 	the ECM material valve conduit. with at 	a portion of 	outer 	of 

12. An 

	

	 for regenerating a semi extracelltdar matrix (ECM) material valve conduit 

to the 	Claim 1. according 	method of 

8. The method of claim 1., wherein said sheet of acellular 	' 1 material is 

decellularized by introducing said. ECM material into a reactor pressure vessel, 

introducing at least a first liquid. sterilant into said reactor pressure vessel at a first 

controlled pressurization rate, pressurizing said reactor pressure vessel at a pressure in. 

the range of 1000-3500 psi, maintaining said ECM material in contact with said first 

liquid sterilant for a first time period in the range of .10 min. to 24 hours, and 

depre.ssurizing said reactor pressure vessel at a first depressurizingsateoaid first 

depressurizing rate being greater than. 400 psi/min. 

9. The method of claim. 8, wherein said first lig.  id sterilant comprises 

supercritical carbon dioxide. 

10. The method of claim 8, wherein said reactor pressure vessel is maintained at a 

temperature of at least 31.1° C. during said pressurization of said reactor pressure 

vessel. 

1311. The ECM 	 Claim 	411, in: 	conduit method of 	claim 	wherein-the said 

ECM 	 least 	n.s>;ue, 	tissue 	the 	least material valve conduit comprises at 	one 	each 	of 	at 

tissue being from 	 tissue 	 the tissue one 	 a respective 	source, wherein 	source of each 

tissue 	 tissue from of-the-at4east-orie 	-is extracellular matrix tissue 	a mammalian tissue 

source, said mammalian tissue source being selected from the group consisting of 

smalleintestinat-stibmucosa3  stomach submucosa, small intestine submucosa large 

kite, 'nal-intestine tissue, urinary-bladder-subrtnieesa tissue, liver-basement-membrane 

tissue, 	 heart 	lung pericardium, epicardium, endocardium, myocardiuni 	tissue, 	tissue, 

kidney tissue, 	tissue, 	tissue, 	 tissue, fetal tissue, pancreatic 	prostate 	mesotheliall 	 a 

a ureter, veins, ai-ler4esartery, 	 - placenta, 	 . 	. 
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tissue 	 the 	 *.figAieethand-4ssue s rro to g vessels„...40 	surrounding 	roots-of i.-t 

growing bone. 

11. 	 i-lunar 	to-replac-e a-defective-semi--kinaf regeneniting 	 valve 

valve-withineth.eart•ofa-stthjee-tTthe-def-eenve-Fremi-l-tmar-valvetheieg-••attaoh-ed-nt-7etfk 

the-heaft-of the- 	ariki-en- atlerof-the annulaf-regien there 	 fitri-t4e-of 	 fr•ubjeet 

subject-dhe-fnethod-eomprising:- 

the defective 	lunar 	from the heart of the subject; removing 	 semi 	valve 

in positioning an. extracellular matrix (ECM) material conduit 	a reflected 

lumen 	having 	top position, the-ECM ii 	 and 	a 	portion 

... , 

bottom-end-ofthe-EGMtnatefial-eo•nduit4 	. 4 e einTin-the-reflectedTesition-the-bottom 

• .ed within the lumen-cif the4:444 ' 	' 	' 	' 4 	 ; 	4 

the topthe ECM 	 that-tht,Lbottem material-conduit toward 	-end of 	material 

end.•••is••••spaced-a•-seteeted-distance4em•••The-tonend;• 

the ECM 	 in the 	 thereby forming securing 	material conduit 	reflected position, 

' 	-- 	ial 	 having 	' 	l 	 IttinenTan. valet)-conduit 	a -k 	axis and comprising-a 

inlet 	 the 	 defining 	in 

	

portion, and an outlet portion, 	outlet portion 	an outlet 

the lumen 	th.e ECM 	 the inlet communication with 	of 	material valve conduit, 	portion 

dtfifing-a E-inlet--i-ri-co 	unieation - -itlt t .e-_ltii teri-t f tlie-FL-"M-ii aterial. -aloe.•••condnit 

" 	 inner la. 	 lumen 	the . 	. 	tg an outer-layer and an 	 • 	c 	of 

ECM-matefial-valve-conduit3••-theinner-layer••of4hent et-portioweorresponding••to•••the 

refleeted-bottom•••end-eftheE€M material volve-eendnit-,--wherein thelayer is -inner. 

i • 	• ferettee-of-theE0M-iliatetial-vAve snbstariti-all y equally spaced-alottg-an o uter c 	.. :. 

the 	layer 	the inlet 	the ECM conduit, wherein 	outer 	of 	portion of 	material valve conduit 

'wail- 	the ECM-n+aterial-valve-oondnit;-and ot+teit 	of 

the-subjec, at dt1 	-artery-ofthe-subject-suelt-that-theintet-portion•- .  fthe-ECM-material 

the valve co .. 	 ; it 	.-te 	annular region, 

wherein th.e-i-i 	layer 	the ECM 	 leflet- ic 	of 	material valve conduit comprises 

 the 	layer 	the ECM p 	.. 	 outer 	of 	material valve conduit 

- 	- 	- 	- 
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the 	 heart 	the 	 the valve conduit to 	annularregionof-the 	of 	subjecfaild-the artery of 

- 	 crate three leaflets of a 

lunar 	 the 	layer-fuse eeement semi 	valve arid-the-minus-preyloting Tpoftions-of 	c)-ute-r 

the 	 the-EGM-mater-iul.valve...eonduit-topegcmerate.-simispor-tions-of with 	.itiner-layer-of 

t 	lunar semi 	valve, 

.1.5, 	Theo•fri thod of-Claim 14, wherein-the-three....attactiment••pointsc..are-positioned 

, 	• 	- a• • 

to the the ECM perpendicular 	-longitudinal axis of 	material valv 

16. 	The 	Claim. 11, 	the inner layer 	the ECM. 	vale method of 	wherein 	 of 	material 

further 	 wherein, following conduit 	comprises commissure promoting portions, and 

ECM 	 to the 	 the heart of the attachment-of-the 	mat 	eonduit 	annular re-g-jon of 

• -ting 	the inner . . . 	 portions of 

layer...fuse-with..atleast..a.portion..of-heouter- 	yer-of-the-E,C1\4.Hmaterial--valve..-eondttit, 

1.7,-- 	 .hze-eonduit-for-regenerating -An extracellialar matrix -(E-GM 	• 	 a semi 

heart 	 the E ' 1 	 formed n a 	of a-subject, 	material valve condui 

to the 	Claim 1. /1 according 	method of 	: 
, 	. ' 	 . 

the tissue 	 the 	least respective-tissue soureeTwhefein 	source of each-tissue of 	at 	one 

tissue4s-seleeted4em-the,-gfoup-eonsisting-of..sinald--.intestirial-s-ubmueosastomaeh 

large intestin  submucose; 	 . 	tieesk-liv 

raembrane,...pe.ricardium 	ieardit+ 	• ndoeardiumonyooardium,-lung.,.tisstie,..kidney 

-: 	 -- 	- 

• tisAte ureter, veifisrat4eriesrheaft valves with-or with° 	 vessels, 

19. 	An  • • 	• 

tunar-valve-withiu-a-hear-t-of-a-subj-eetrthe-ECM-iu-aterial... alve-couduit-liavinga 

longitudinal 	 lumen, 	inlet axis and comprising a 	an 	portion, and an outlet portion, the 

outletportion-definifig-an...outlet•••in..vornmunication-with...the-lume-mof,the...ECM 

-ion in materia-1-- . valve conduit-Tthe-inlet NA-defining en-inlet 	communieation-with-the 

lumen 	the ECM 	 , ' of 	material- 	e 	 n.n.er 
, pos 	 , 	 :inner layer 	 the 	layer 

of the outlet 	being inwardly 	 the lumen 	the ECM portion 	 reflected within 	of 	material 
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the inner layer ' 	- 	 - valve conduit, wherein 

three 	 being 	 equE 	 1-1-1-ffliter points, the 	attachment points 	substantially 

ECM 	 the 	la circumference of the 	material valve conduit, wherein 	outer 

portion--441-te-EGM-material-velve-conduit-c-coperates-with-thectalet-pertioncfthe 

ECM 	 4e -the E valve-conduit, materiaPvalVe -eefidtlit 	-define-an cuter-wall-of-CM-material 

wherein-the-inner-layer-cf-tbe-ECM-material-valve-ecnduit-ccmprises-leaflet-

promoting portions, 

layer 	the-l'iCM 	 eomprises--4nus whereille-outer 	of 	.m.aterialvelve-ecntlitit 

promoting portions, and 

attachment of 	 e-eonduit-to-an 

	

Wherein, following 	 the ECM 

	

heart 	the. 	 the 	 that the inlet annular region of the 	of 	subject and an artery of 	subject such 

EGM-m-aterial-valve-conditit is-pcsitioned 	 region portion of:the 	 proxithate-thearinular 

the- 	 -inner-layer are eon 	regener-ate-three lea-flet-promo+ing-pertions-cf the figured-to 

leatlets 	 the 	 -the cf-a-re acemotit-semilunaveund 	sinus-pros feting 	s of-outer 

layer 	 to fuse 	the inner are configured 	with 

• 

20. The ECM 	 Claim 19 	 three material valve conduit of 	whereinthe 	attachment 

to • 	4 E, 7 	tefial substantially 	Tendicular. 	-the 	-axis 	 m 	valve conduit. 

21. i 	' 1 	 the ECM . 	valve conduit oll-G 	 -material valve 

eonduit-ecmprises-at- e' 	-one-tisseeTcaeh-tissue-cf-the-at-least-one-tissue-being-fm-a 

tissue 	 least respective 	source, 	 at 	one 

tissue from the -4s selected 	g+o-up--consisting of sm.all-intestinal-subinucosa, stomac4.1 

bran, 	 diiiill, 	 lung tissue, kidney mem 	 endocarditan myocardium, 

• - 	- 	 - ; . 	 . 	 ,. • 	. 

r.l.\ 	 t-their-attaehed-vessels-i-lissuc tire erT-veinsTarteriesrhear 	a...witi=r-fir.. vitlx3t 

thefeets-of 	 - 	- surrounding 	 : :, 	. 	• 	. 	Freund-ing-gfewing-bene, 

12. The method of claim 11, wherein said mammalian tissue source comprises 

mammalian tissue from a second subject. 

13. The method of claim 1.1 	wherein said. ECM material includes an additional 

pharmacological agent. 

1.4. 	'Ile method of claim 1.3 wherein said pharmacological agent comprises an. 

53 



402.41f1.411:11)249.EY, 

15. The method of claim 13, wherein said ph.annacological agent comprises a 

statin. 

16. The method of claim 15, wherein said statin is selected from the_group 

consisting of atorvastatin, cerivastatin, fluvastatin, lovastatin, mevastatin, pitavastatin, 

pravastatin, rosuvastatin and simvastatin. 

17. The method of claim 13, wherein said pharmacological agent comprises a 

growth factor. 

18. The method of claim 17, wherein said growth factor is selected from the_grouLp 

consisting of a platelet derived growth factor (PDGF), epidermal. growth factor (EGF), 

transforming growth factor alpha (TGF-alpha)„ transforming growth factor beta (all:- 

beta)s fibroblast growth factor-2 (FGF-2), basic fibrobla.st .,growth factor (bFGF), 

vascular epithelial growth factor (VEGF), hepatocvte growth factor (HGF), insulin- 

like growth factor (IGF), platlet derived growth factor (PDGF), and. placental growth 

factor (PI,C1F). 

19. The method of claim 13, wherein said pharmacological agent com.prises an 

anti-arrhythmic agent. 
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