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mainly on the inflow or ventricular side, while in the mitral position, it occurs both on 

the atrial and ventricular sides. In order to prevent tissue ingrowth into the clearance of 

leaflets, prosthetic valves have been designed with longer housing cylinders with the 

goal of creating an ingrowth barrier. Such valve designs, however, are often impractical, 

infeasible or undesirable for minimally-invasive or percutaneously-deliverable heart 

valves, as an important design goal for such valves is to reduce the delivery profile as 

much as practically possible. 	Thus, the inclusion of additional features or structures 

which add to the material bulk of the valves is generally avoided. 

[0006] 	What is therefore needed are bioprosthetic heart valves which control 

pannus foil 	tation or which reduce or eliminate the likelihood of pannus overgrowth that 

interferes with proper valve functioning. 

BRIEF SUMMARY 

[0007] 	A 	contoured 	biological 	tissue 	for 	a 	bioprostheses, 	such 	as 	a 

cardiac/vascular patch or a bioprosthetic heart valve, and methods of preparing the 

contoured tissue, are described herein. 	A predetermined pattern is provided on the 

tissue, comprising a plurality of ridges or depressions that are configured to facilitate 

cellular migration in a first direction and discourage cellular migration in a second 

direction. 	The biological tissue can be used in connection with a bioprosthetic heart 

valve comprising a biological tissue leaflet structure coupled to a supporting frame. 

[0008] 	In one embodiment, a method for manufacturing a bioprosthetic heart 

valve is described. The method comprises contouring at least a portion of a valve leaflet 

formed from 	biological tissue 	leaflet 	 The a 	 valve 	with a predetermined pattern. 

predetettnined pattern comprises a plurality of ridges or depressions oriented in the same 

or different directions. 	Adjacent ridges or depressions are at least 10 microns apart to 

prevent or at least impede the migration of fibroblasts transversely across the ridges or 

depressions. 	The contouring can be performed with a laser, preferably a femtosecond 

laser. 

[0009] 	The biological tissue can be at least partially crosslinked, and/or at least 

partially dehydrated, such as with a glycerin-based treatment solution, before the 
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contouring. 	The biological tissue can be treated with a capping agent after the 

crosslinking, after the contouring, or both. 

[0010] 	The method can further comprise packaging the bioprosthetic heart valve 

in a package that does not contain a liquid storage solution in contact with the 

bioprosthetic heart valve. 

[0011] 	In 	another 	embodiment, 	a 	contoured bioprosthetic 	heart 	valve 	is 

described. 	The contoured bioprosthetic heart valve comprises one or a plurality of 

leaflets formed from a biological tissue and a contoured pattern is provided on the one 

or a plurality of leaflets. 	The contoured pattern comprises a plurality of ridges or 

depressions, the distance between adjacent ridges or depressions being at least 10 

microns. The plurality of ridges or depressions can comprise a first set of parallel 

depressions or ridges, and can further comprise a second set of parallel ridges or grooves 

transversing the first set of parallel ridges or grooves at an angle. 

[0012] 	The bioprosthetic heart valve can further comprise sutures coupling the 

one or more leaflets to a support structure or a skirt. The predetelinined pattern can be 

disposed on the leaflets adjacent to at least a portion of the sutures. The one or plurality 

of heart valve leaflets can each comprise a straight free edge and an arcuate cusp edge 

and the contoured pattern is provided substantially along the arcuate cusp edge. 

[0013] 	in-a-ftwtheF-eiuliediffienti-There is also disclosed a contoured bioprosthetic 

for implantation 	 is de,oribed. 	The heart valve 	 within an arterial wall of a patient 

contoured bioprosthetic heart valve comprises a biological tissue leaflet structure 

coupled 	to 	a 	supporting 	frame. 	The biological 	tissue 	leaflet 	structure has 	a 

circumferential outer peripheral surface facing the arterial wall. 	A contoured pattern is 

provided around the circumferential outer peripheral surface. 	The contoured pattern 

comprises a plurality of ridges or depressions, spaced and/or sized to prevent or impede 

cellular migration across the ridges or depressions. 	The adjacent ridges or depressions 

are preferably at least 10 microns apart. The contoured pattern can be provided along an 

entire length of sutures coupling the biological tissue leaflet structure to the supporting 

frame. 
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[0014] 	In yet a further embodiment, There is also disclosed a contoured 

bioprosthetic heart valve—is—alse—deseribed. 	The contoured bioprosthetic heart valve 

comprises one or a plurality of leaflets formed from a biological tissue. The leaflets each 

comprise a straight free edge and an arcuate cusp edge. A contoured pattern is provided 

on the leaflets. 	The contoured pattern comprises a plurality of ridges or depressions 

extending radially from the straight free edge to the arcuate cusp edge. 	Cellular 

migration is promoted along the ridges or depressions. 

[0015] 	In still--anether---a further embodiment, a method for treating a biological 

tissue is described. 	The method comprises providing a tissue having a planar surface, 

treating the tissue to reduce surface irregularities, and contouring the tissue surface with 

a predetermined pattern comprising one or a plurality of ridges or depressions. 	The 

ridges and depressions are provided to encourage cellular migration in a first direction 

and discourage cellular migration in a second direction. 

[0016] 	The tissue can be reduced in thickness to a range of about 250-500 

microns by compressing the tissue or by removing material from the tissue. 	The 

contouring can be perforated by a laser, preferably a femtosecond laser. The tissue can 

be at least partially dried or dehydrated before the contouring, such as by using a 

glycerin-based treatment solution. 	The tissue can then be packaged in a package that 

does not contain a liquid storage solution in contact with the biological tissue. 

[0017] 	Yet another embodiment comprises a biological tissue for implantation 

having a surface contoured with a predetermined pattern comprising at least one ridge or 

depression configured to encourage cellular migration in a first direction and discourage 

cellular migration in a second direction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] 	Illustrative embodiments of the present disclosure are described herein 

with reference to the accompanying drawings, in which: 

[0019] 	FIG. 1A is a plan view of a bioprosthetic heart valve leaflet having a 

plurality of parallel grooves. 


