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This  invention  relates  to  the  preparation  of 
natural  tissue  for  implantation,  and  more 
particularly,  to  the  preparation  for  implantation  of 
aortic  heart  valves  having  improved  flow 
characteristics. 

Natural  valves  taken  from  animals,  particularly 
porcine  aortic  valves,  have  been  used  for  a 
number  of  years  for  replacement  of  diseased 
valves  in  humans.  The  valves  are  excised  from 
the  animal  heart,  fixed  in  an  appropriate  tanning 
fluid  such  as  glutaraldehyde  or  formaldehyde, 
and  mounted  on  a  framework  or  stent  for 
subsequent  implantation.  During  the  fixation 
procedure,  it  is  necessaary  that  coaption  of  the 
valve  cusps  be  maintained  in  order  to  assure 
proper  valve  function  after  implantation. 
Originally,  coaption  was  achieved  by  packing  the 
valve  with  cotton,  and  more  recently,  by 
pressuring  the  valve  with  the  tanning  solution. 
Pressure  fixation  is  the  preferred  method  and  is 
described  in  detail  in  US-A-4,050,893, 
incorporated  herein  by  reference. 

The  right  coronary  cusp  of  a  porcine  aortic 
valve  is  identified  by  the  presence  of  a  muscle 
referred  to  as  the  septal  shelf.  The  septal  shelf 
forms  part  of  the  right  coronary  cusp  leaflet  and 
protrudes  into  the  valve  orifice,  reducing  the 
effective  maximum  orifice  size  of  the  valve. 
Fixation  of  the  valve  by  either  the  cotton  packing 
or  pressure  technique  fixes  the  septal  shelf  in  its 
natural  position. 

Valves  having  improved  flow  characteristics 
have  been  produced  by  surgically  removing  the 
right  coronary  valve  cusp  and  septal  shelf 
attached  thereto,  and  replacing  it  with  a  similarly 
sized  non-coronary  cusp  from  another  valve.  The 
cusp  replacement  is  done  following  fixation  of  the 
valve,  and  the  resulting  modified  valve  has  a 
larger  effective  orifice  and  improved  flow 
characteristics  due  to  the  absence  of  the  septal 
shelf.  Although  this  procedure  is  effective  to 
produce  an  improved  aortic  valve,  it  significantly 
increases  valve  manufacturing  costs  in  terms  of 
labor,  materials,  lost  productivity,  and  rejected 
goods. 

It  is  accordingly  an  object  of  the  present 
invention  to  provide  a  method  for  preparing  an 
aortic  valve  for  implantation  which  eliminates  or 
substantially  reduces  the  effect  of the  septal  shelf. 
It  is  a  further  object  of  this  invention  to  provide  an 
aortic  valve  having  improved  flow  characteristics 
relative  to  conventionally  fixed  valves.  It  is  a 
further  object  of  this  invention  to  eliminate  or 
reduce  the  effect  of  the  septal  shelf  on  valve 
performance  without  resorting  to  surgical 
modification  of  the  valve.  These  and  other  objects 
of the  invention  will  be  apparent from  the  ensuing 
description  and  claims. 

Aortic  heart  valves  fixed  in  accordance  with  the 
present  invention  are  characterized  by  having  a 
septal  shelf  which,  instead  of  protruding  into  the 
valve  orifice,  is  positioned  entirely  or  to  a  major 

extent  as  part  of  the  valve  wall.  Such  valves  are 
obtained  by  a  method  of  fixation  wherein  the 
excised  valve  is  pressurized  to  inflate  the 
ascending  aorta  and  coapt  the  valve  cusps, 
whereupon  a  cylindrical  form  is  placed  snugly 
around  the  valve  with  the  base  of  the  cylinder 
adjacent  the  base  of  the  valve  cusps.  The  aortic 
vestibule  tissue  extending  below  the  cusps  is 
thereupon  extended  outward  beyond  the  base  of 
the  form,  pulling  the  septal  shelf  of  the  right 
coronary  cusp  toward  the  wall  of  the  valve. 
Maximum  displacement  of  the  septal  shelf  is 
obtained  while  maintaining  coaption  of  the  valve 
leaflets.  The  valve  is  fixed  in  its  extended 
condition  and  with  the  valve  cusps  coapted.  After 
fixation,  the  valve  is  trimmed  and  mounted  on  a 
stent  in  accordance  with  conventional  procedures 
for  subsequent  implantation. 

Figure  1  is  a  view  in  perspective  of  an  excised 
aortic  valve  secured  to  a  fluid  inlet  tube  and  with  a 
cylindrical  form  in  place  prior  to  fixation. 

Figure  2  is  a  longitudinal  sectional  view  of  the 
assembly  of  Figure  1  taken  through  the  midline  of 
the  right  coronary  cusp. 

Figure  3  is  a  longitudinal  sectional  view  of  the 
assembly  of  Figure  1  after  the  aortic  vestibule 
tissue  has  been  extended  to  the  outside  of  the 
cylindrical  form. 

Figure  4  is  a  fragmentary  view  of  Figure  2 
showing  the  right  coronary  valve  cusp  in  cross 
section. 

Figure  5  is  a  fragmentary  view  of  Figure  3 
showing  the  right  coronary  valve  cusp  in  cross 
section. 

Figure  6  is  a  bottom  plan  view  of  a 
representative  aortic  porcine  heart  valve  fixed  in 
accordance  with  the  prior  art. 

Figure  7  is  a  bottom  plan  view  of  a 
representative  aortic  porcine  heart  valve  fixed  in 
accordance  with  the  present  invention. 

With  reference  to  Figure  1,  an  aortic  valve  10  is 
excised  from  the  donor  heart  along  with  a 
segment  of  the  ascending  aorta  11  and  a  portion 
of  the  aortic  vestibule  12.  In  preparation  for 
fixation,  the  aortic  vestibule  and  valve  annulus 
are  preferably  disected  to  remove  a  substantial 
portion  of  fresh  myocardial  tissue  and  reduce  the 
thickness  of  these  areas  to  approximately  1  mm. 
The  coronary  arteries  as  illustrated  at  13  are  tied 
off  at  14 and  the  valve  secured  to  fluid  inlet  tube 
15  by  tying  the  ascending  aorta  at  16  as 
illustrated. 

The  valve  is  pressurized  with  moist  air,  saline, 
or  other  inert  fluid  through  the  fluid  inlet  tube  to 
coapt  the  valve  cusps  and  distend  the  body  of  the 
valve  to  its  normal  diameter.  The  applied 
pressure  is  preferably  within  the  range  of  from  2,7 
to  20,0  kPa  (20  to  150  mm  Hg)  and  most 
preferably  within  the  physiological  range  of  from 
10,8  to  16,0  kPa  (80  to  120  mm  Hg).  While  higher 
pressures  are  not  recommended,  lower  pressures 
which  are  sufficient  to  coapt  the  valve  cusps  may 
be  used. 

The  pressurized  valve  is  fitted  with  a 
circumferential  cylindrical  form  17,  for  instance  in 



the  form  of  a  valve  stent,  illustrated  in  Figure  1. 
The  cylindrical  form  is  selected  to  fit  snugly  over 
the  inflated  valve  in  the  area  of  the  va.lve  cusps. 
Since  the  cylindrical  form  is  used  only  to  provide 
support  for  the  valve  during  fixation  as 
hereinafter  described,  and  does  not  become  part 
of  the  finished  valve,  the  cylindrical  form  may  be 
a  regular  cylinder  or  any  other  convenient 
configuration.  A  valve  stent  provides  a 
convenient  cylindrical  form  for  use  in  the  present 
invention  as  illustrated  in  the  Figures,  but  this  is 
not  to  imply  that  a  valve  stent  must  be  used  for 
this  purpose. 

The  base  of  the  cylindrical  form,  i.e.,  the  end 
distal  from  the  ascending  aorta,  is  positioned 
adjacent  the  base  of  the  valve  cusps  as  illustrated 
in  Figure  2.  In  Figure  2,  the  valve  is  sectioned 
through  the  right  coronary  cusp  to  illustrate  the 
thickened  area  forming  the  septal  shelf  as 
indicated  in  cross  section  at  18  and  in  perspective 
as  surface  19.  The  coapted  edges  of  two  of  the 
three  valve  cusp  leaflets  are  illustrated  at  20  and 
21  in  Figure  2. 

After  the  cylindrical  form  has  been  correctly 
sized  and  positioned,  and  while  the  valve 
continues  to  be  pressurized  with  moist  air  or 
other  inert  fluid,  the  aortic  vestibule  tissue  is 
inverted  over  the  base  of  cylindrical  form  17  as 
illustrated  in  Figure  3.  The  vestibule  tissue  is 
pulled  taut  around  the  base  of  the  cylindrical 
form,  especially  in  the  area  of  the  septal  shelf, 
while  taking  care  not  to  disrupt  coaption  of  the 
valve  cusps.  The  inverted  tissue  is  secured 
around  the  base  of  the  cylindrical  form  by  means 
of  encircling  band  22  or  functionally  equivalent 
means.  Surprisingly,  a  substantial  portion  of  the 
septal,  shelf  area  can  be  drawn  to  the  wall  of  the 
valve  from  its  normal  position  extending  into  the 
valve  orifice.  This  effect  is  most  clearly  illustrated 
in  Figures  4  and  5. 

Figure  4  is  a  fragmentary  view  of  valve  wall  and 
septal  shelf  in  cross  section  in  its  normal  position 
corresponding  to  Figure  2.  The  edge  of  the  septal 
shelf  extending  into  the  valve  orifice  is  indicated 
by  dashed  line  A-A.  Figure  5  is  a  similar  view  in 
cross  section  after  the  aortic  vestibule  has  been 
inverted  over  the  cylindrical  form.  The  edge  of  the 
septal  shelf  extending  in  the  valve  orifice  is 
indicated  by  dashed  line  B-B.  The  extent  to 
which  the  septal  shelf  has  been  withdrawn  from 
the  valve  orifice  area  is  readily  apparent  in  a 
comparison  of  these  Figures. 

Upon  positioning  the  valve  as  illustrated  in 
Figure  3  and  determining  that  coaption  of  the 
valve  cusps  remains  intact,  the  fluid  pressure  is 
released  and  the  valve  is  fixed  with  a  tanning 
solution  in  accordance  with  conventional 
procedures.  In  a  preferred  method,  the  fixative 
solution  is  0.2%  aqueous  glutaraldehyde  buffered 
to  a  pH  of  about  7.4.  The  valve  is  submerged  in 
the  fixative  solution  and  pressurized  with  fixative 
solution  introduced  through  fluid  inlet  tube  15  at 
room  temperature  and  for  about  24  hours.  If 
shorter  times  are  desired,  the  temperature  of  the 
fixative  solution  may  be  increased  above  room 

temperature,  for  example  35°  to  45°C.  During  the 
fixation  process,  the  valve  may  be  initially 
pressurized  to  physiological  pressures  of  10,8  to 
16,0  kPa  (80  to  120  mm  Hg)  and  maintained  under 
this  pressure  during  the  entire  period  of  fixation. 
Alternatively,  the  pressure  may  be  pulsed  in 
accordance  with  the  method  of  U.S.  Patent  No. 
3,966,401,  or  other  variations  in  the  applied 
pressure  may  be  utilized.  For  example,  the  valve 
may  initially  be  pressurized  to  from  0,07  to  0,67 
kPa  (0.5  to  5  mm  Hg)  which  is  sufficient  to  coapt 
the  valve  cusps,  and  maintained  at  this  pressure 
for  a  period  of  0.2  to  5  hours.  Thereafter,  the 
pressure  is  preferably  increased  to  at  or  near 
physiological  values  to  fully  expand  the  valve  and 
the  fixation  process  is  continued  for  the  balance 
of  the  required  period.  The  thin  tissue  of  the  valve 
cusp  leaflets  is  fixed  more  quickly  than  the  thicker 
walls  of  the  valve,  and  when  the  pressure  is 
increased  after  the  initial  low  pressure  period,  the 
walls  of  the  valve  are  sufficiently  pliable  to 
expand  to  the  normally  full  diameter  experienced 
under  physiological  pressures.  The  initial  fixation 
at  low  pressures  may  be  desirable  to  reduce 
stress  in  the  more  delicate  cusp  leaflet  tissue  until 
the  tissue  has  been  at  least  partially  fixed. 

Other  variations  in  the  fixation  process, 
including  the  use  of  other  fixative  compositions, 
temperature,  pressure,  and  the  like  may  be 
utilized  at  the  discretion  of  the  practitioner  as  will 
be  readily  appreciated  by  those  skilled  in  the  art. 

Referring  now  to  Figure  6,  there  is  illustrated  a 
plan  bottom  view  of  the  inlet  side  of  a  valve  fixed 
in  accordance  with  prior  art  technique. 
Essentially,  the  prior  art  method  involved  fixation 
of  a  valve  suspended  from  a  fluid  inlet  tube  and 
under  sufficient  pressure  to  close  the  valve  cusps 
as  disclosed,  for  example,  in  U.S.  Patent  No. 
4,050,893.  The  area  of  septal  shelf  19  extending 
into  the  valve  orifice,  and  the  resulting  reduction 
in  effective  orifice  area,  is  readily  apparent.  Figure 
7  is  a  similar  view  of  a  valve  fixed  in  accordance 
with  the  method  of  the  present  invention  wherein 
septal  shelf  19  has  been  drawn  to  the  edge  of  the 
valve  with  a  resulting  increase  in  effective  valve 
orifice  area. 

The  valves  prepared  in  accordance  with  the 
method  of  the  present  invention  are  visually  and 
functionally  equivalent  to  those  obtained  by  prior 
art  methods  except  for  the  reduction  in  septal 
shelf  area  and  the  improvement  in  effective  valve 
orifice  and  valve  flow  characteristics.  In  practice, 
the  extent  to  which  the  septal  shelf  may  be 
withdrawn  from  the  valve  orifice  area  will  vary 
according  to  the  individual  characteristics  of  the 
valve,  particularly  the  area  and  thickness  of  the 
natural  septal  shelf.  In  many  cases,  valves 
prepared  in  accordance  with  the  present 
invention  will  have  no  significant  amount  of 
septal  shelf  remaining  in  the  orifice  area.  In  all 
cases,  the  amount  of  septal  shelf  extending  into 
the  orifice  area  is  substantially  less  than  would 
have  existed  had  the  valve  been  fixed  according 
to  prior  art  methods. 

A  series  of  porcine  aortic  heart  valves  sized  29 



to  35  mm  were  fixed  in  accordance  with  the 
present  invention,  and  the  flow  characteristics 
compared  to  comparably-sized  valves  fixed  in 
accordance  with  prior  art  techniques.  Valves  fixed 
according  to  the  present  invention  were  inflated 
through  the  ascending  aorta  with  moist  air  at  10,8 
kPa  (80  mm  Hg),  and  the  aortic  vestibule  tissue 
inverted  over  an  appropriately-sized  stent,  acting 
as  the  cylindrical  form  positioned  around  the 
outside  of  the  valve.  The  valve  cusp  tissue  and  the 
septal  shelf  of  the  right  coronary  cusp  were  drawn 
to  the  outside  of  the  valve  to  the  maximum  extent 
possible  while  maintaining  coaption  of  the  cusp 
leaflets,  and  secured  in  this  position  by  a 
polypropylene  band  positioned  to  encircle  the 
aortic  vestibule  tissue. 

The  valve  thus  secured  was  immersed  at  room 
temperature  in  0.2%  aqueous  glutaraldehyde 
fixative  solution  buffered  to  a  pH  of  7.4,  and 
pressurized  10,8  kPa  (80  mm  Hg)  with  additional 
glutaraldehyde  solution  through  the  aorta  of  the 
valve.  The  fixation  was  continued  for  24  hours 
whereupon  the  valve  was  removed,  mounted  on 
a  conventional  cloth  covered  stent,  and  stored  for 
future  testing. 

Valves  fixed  according  to  the  prior  art  were 
prepared  by  pressure  fixation  in  a  like  manner 
except  that  the  aortic  vestibule  tissue  and  the 
valve  cusps  remained  in  the  natural 
configuration. 

Flow  characteristics  of  the  valve  as  indicated  by 
the  effective  orifice  area  were  determined  in  a 
pulsatile  flow  test  wherein  physiological  saline  is 
pumped  through  the  valve  by  means  of  a  piston 
pump  having  a  stroke  displacement  of  60  ml  and 
operating  at  a  rate  of  150  strokes  per  minute.  The 
simulated  cardiac  output  is  thus  9  liters  per 
minute,  while  the  mean  flow  rate  during  the 
positive  stroke  corresponding  to  the  systolic 
phase  of  the  cardiac  cycle  is  300  ml  per  second. 
The  mean  pressure  gradient  across  the  valve 
during  the  positive  stroke  cycle  is  measured  in 
kPa  (mm  Hg),  and  the  effective  orifice  area  of  the 
valve  calculated  according  to  the  following 
equation  derived  by  Gorlin  and  Gorlin,  Am.  Heart 
J.  41,  1  (1951),  using  the  empirical  constant  37.9 
derived  by Cohen  and  Gorlin, Am.  Heart J.,  84 839 
(1972): 

wherein  CO  equals  cardiac  output  during  the 
diastolic  phase,  or  300  ml/sec  in  the  test  method, 
and  AP  equals  the  measured  pressure  gradient. 

The  results  obtained  with  the  series  of  valves 
prepared  according  to  the  present  invention  and 
according  to  the  prior  art  as  described  above  are 
presented  in  Table  I. 

The  increase  in  effective  valve  orifice  area 
evidenced  by  the  valves  of  the  present  invention 
over  prior  art  valves  represents  significantly 
improved  flow  characteristics  in  terms  of  valve 
capacity  and  pressure  gradient. 

Processing  valves  in  accordance  with  the 
method  of  the  present  invention  and  while  using 
a  valve  stent  as  the  cylindrical  form  significantly 
reduces  the  complexity  and  time  of  subsequently 
mounting  the  valve  on  a  stent  by  configuring  the 
fixed  valve  to  the  standard  geometrical  size  and 
shape  of  the  stent.  There  is  accordingly  a 
preference  for  using  a  stent  of  the  appropriate 
size  as  the  cylindrical  form  when  preparing  the 
valve  for  fixation  according  to  the  present 
invention.  In  addition,  the  scalloped  configuration 
of  the  stent  allows  the  coronary  artery  remnants 
to  be  located  between  the  stent  commissure 
posts,  and  the  open  design  of  the  stent  is 

desirable  to  provide  the  fixative  solution  with 
ready  access  to  the  outside  surface  of  the  valve. 

1.  A  method  for  improving  the  flow 
characteristics  of  a  natural  tissue  heart  valve  (10) 
intended  for  implantation  which  comprises 
drawing  the  septal  shelf  (18,  19)  of  the  right 
coronary  cusp  toward  the  valve  wall  to  the 
maximum  extent  possible  while  maintaining 
coaption  of  the  valve  cusp  leaflets  (20,  21),  and 
thereupon  fixing  the  valve  (10)  with  a  tanning 
solution. 

2.  The  method  of  claim  1,  wherein,  after  the 
fixing  step,  the  valve  (10)  is  trimmed  and 
mounted  on  a  stent  for  subsequent  implantation. 

3.  The  method  of  claim  1  or  claim  2,  wherein 
prior  to  said  drawing  step: 



the  valve  (10)  is  excised  from  a  donor  heart 
together  with  adjacent  ascending  aorta  (11)  and 
vestibule  tissue  (12); 

the  valve  (10)  is  pressurised  through  the 
ascending  aorta  (11)  to  coapt  the  valve  cusp 
leaflets  (20,  21);  and 

a  cylindrical  form  (17)  is  placed  around  the 
valve  (10)  with  the  base  of  the  form  (17)  aligned 
with  the  base  of  the  valve  cusp  leaflets  (20,  21), 
wherein  the  drawing  step  comprises  extending 
the  vestibule  tissue  (12)  outward  beyond  the  base 
of  the  cylindrical  form  (17)  and  simultaneously 
pulling  the  septal  shelf  (18,19)  toward  the  outside 
wall  of  the  valve  (10)  while  maintaining  coaption 
of  the  valve  cusp  leaflets,  and 

wherein  the  valve  (10)  is  fixed  in  its  extended 
state. 

4.  The  method  of  claim  3,  wherein  the  vestibule 
tissue  (12)  is  inverted  over  the  base  of  the 
cylindrical  form  (17)  and  secured  in  its  inverted 
state  over  the  cylindrical  form  (17). 

5.  A  method  of  claim  3  or  claim  4,  wherein  the 
cylindrical  form  is  configured  as  a  heart  valve 
stent  (17). 

6.  The  method  of  any  one  of  claims  3  to  5, 
wherein  the  valve  (10)  is  pressurised  with  moist 
air. 

7.  The  method  of  any  one  of  claims  3  to  6, 
wherein  the  valve  (10)  is  pressurised  to  from  2.7 
to  20.0  kPa  (20  to  150  mm  of  Hg). 

8.  The  method  of  any  one  of  claims  1  to  7, 
wherein  the  valve  (10)  is  fixed  with  a  tanning 
solution  under  hydrostatic  pressure  to  maintain 
coaption  of  the  valve  cusp  leaflets  (20,  21). 

9.  The  method  of  claim  8,  wherein  the 
hydrostatic  pressure  is  initially  within  the  range  of 
from  0.07  to  0.67  kPa  (0.5  to  5  mm  Hg)  for  0.2  to  5 
hours,  and  is  thereafter  increased  to  from  10.8  to 
16.0  kPa  (80  to  120  mm  Hg). 

10.  The  method  of  any  one  of  claims  1  to  9, 
wherein  the  tanning  solution  is  aqueous 
glutaraldehyde. 

1.  Verfahren  zum  Verbessern  der 
Fließeigenschaften  einer  Herzklappe  (10)  aus 
natürlichem  Gewebe  zum  Zwecke  des 
Implantierens,  das  enthält,  daß  man  den 
Septumvorsprung  (18,  19)  der  rechten  koronaren 
Cuspis  in  größtmöglichem  Ausmaß  gegen  die 
Herzklappenwand  zieht,  wobei  die  Koaptation  der 
Herzklappencuspisblättchen  (20,  21)  beibehalten 
wird  und  danach  die  Herzklappe  (10)  mit  einer 
Gerblösung  fixiert. 

2.  Verfahren  nach  Anspruch  1,  wobei,  nach  dem 
Verfahrensschritt  des  Fixierens,  die  Herzklappe 
(10)  hergerichtet  und  auf  eine  Spannvorrichtung 
für  die  anschließende  Implantation  präpariert 
wird. 

3.  Verfahren  nach  Anspruch  1  oder  2,  wobei  vor 
dem  Verfahrensschritt  des  Ziehens: 

die  Herzklappe  (10)  aus  einem  Spenderherz 
zusammen  mit  der  angrenzenden,  aufsteigenden 

Aorta  (11)  und  dem  Vorhofgewebe  (12)  exisiert 
wird; 

die  Herzklappe  (10)  durch  die  aufsteigende 
Aorta  (11)  unter  Druck  gesetzt  wird,  um  die 
Klappencuspisblättchen  (20,  21)  zu  koaptieren; 
und 

eine  zylindrische  Form  (17)  um  die  Herzklappe 
(10)  angeordnet  wird,  wobei  die  Basis  der  Form 
(17)  mit  der  Basis  der  Klappencuspiblättchen  (20, 
21)  in  einer  Linie  angeordnet  ist, 

und  wobei  der  Verfahrensschritt  des  Ziehens 
enthält,  daß  das  Vorhofgewebe  (12)  über  die 
Basis  der  zylindrischen  Form  (17)  hinausragt  und 
gleichtzeitig  der  Septumvorsprung  (18, 19)  gegen 
die  äußere  Wend  der  Herzklappe  (10) 
gezogen  wird,  wobei  die  Koaptation  der 
Klappencuspisblättchen  beibehalten  wird,  und 

wobei  die  Herzklappe  (10)  in  diesem 
ausgebreitetn  Zustand  fixiert  wird. 

4.  Verfahren  nach  Anspruch  3,  wobei  das 
Vorhofgewebe  (12)  über  die  Basis  der 
zylindrischen  Form  (17)  umgeschlagen  wird  und 
in  diesem  umgeschlagenen  Zustand  über  der 
zylindrischen  Form  (17)  gesichert  wird. 

5.  Verfahren  nach  Anspruch  3  oder  4,  wobei 
die  zylindrische  Form  als  Herzklappenspannvor- 
richtung  (17)  ausgebildet  ist. 

6.  Verfahren  nach  einem  der  Ansprüche  3  bis  5, 
wobei  die  Herzklappe  (10)  mit  feuchter  Luft  unter 
Druck  gesetzt  wird. 

7.  Verfahren  nach  einem  der  Ansprüche  3  bis  6, 
wobei  die  Herzklappe  (10)  mit  2,7  bis  20,0  kPa  (20 
bis  150  mm  Hg)  unter  Druck  gesetzt  wird. 

8.  Verfahren  nach  einem  der Ansprüche  1  bis  7, 
wobei  die  Herzklappe  (10)  mit  einer  Gerblösung 
unter  hydrostatischem  Druck  fixier  wird,  um  die 
Koaptation  der  Klappencuspisblättchen  (20, 21 )  zu 
erhalten. 

9.  Verfahren  nach  Anspruch  8,  wobei  der 
hydrostatische  Druck  anfänglich  innerhalb  eines 
Bereichs  von  0,07  bis  0,67  kPa  (0,5  bis  5  mm  Hg) 
während  einer  Zeitspanne  von  0,2  bis  5  Stunden 
gehalten  wird  und  sodann  bis  von  10,8  bis  16,0 
kPa  (80  bis  120  mm  Hg)  erhöht  wird. 

10.  Verfahren  nach  einem  der  Ansprüche  1  bis 
9,  wobei  die  Gerblösung  wässriges  Glutaraldehyd 
ist. 

1.  Procédé  pour  améliorer  les  caractéristiques 
de  débit  d'une  valvule  cardiaque  en  tissue  naturel 
(10)  destinée  à  l'implantation,  qui  consiste  à 
refouler  au  maximum  possible  le  feston  septal 
(18,  19)  de  la  valve  sigmoïde  antérieure  droite 
vers  la  paroi  de  la  valvule  tout  en  maintenant 
accolés  les  feuillets  de  la  valvule  (20,  21)  puis  à 
fixer  la  valvule  (10)  avec  un  solution  tannante. 

2.  Procédé  selon  la  revendication  1,  caractérisé 
en  ce  que,  après  l'étape  de  fixation,  la  valvule  (10) 
est  parée  et  montée  sur  une  armature  pour 
implantation  ultérieure. 

3.  Procédé  selon  la  revendication  1  ou  2, 



caractérisé  en  ce  que,  avant  ladite  étape  de 
refoulement: 

la  valvule  (10)  est  prélevée  sur  un  coeur  de 
donneur  avec  l'aorte  ascendante  adjacente  (11)  et 
le  tissue  vestibulaire  (12); 

la  valvule  (10)  est  mise  sous  pression  par  l'aorte 
ascendante  (11)  pour  accoler  les  feuillets  de  la 
valvule  (20,21);  et 

un  moule  cylindrique  (17)  est  mis  en  place 
a u t o u r   de  la  valvule  (10),  la  base  du  moule  (17) 

étant  alignée  avec  la  base  des  feuillets  de  la 
valvule  (20,  21),  caractérisé  en  ce  que  l'étape  de 
refoulement  consiste  à  étirer  le  tissu  vestibulaire 
(12)  à  l'extérieur  audelà  de  la  base  du  moule 
cylindrique  (17)  et  à  repousser  en  même  temps  le 
feston  septal  (18,  19)  vers  la  paroi  extérieure  de  la 
valvule  (10)  tout  en  maintenant  accolés  les 
feuillets  de  la  valvule,  et  caractérisé  en  ce  que  la 
valvule  (10)  est  fixée  dans  son  état  étiré. 

4.  Procédé  selon  la  revendication  3,  caractérisé 
en  ce  que  le  tissu  vestibulaire  (12)  est  retourné  sur 
la  base  du  moule  cylindrique  (17)  et  aussujetti 
dans  son  état  retourné  sur  le  moule  cylindrique 
(17). 

5.  Procédé  selon  la  revendication  3  ou  4, 

caractérisé  en  ce  que  la  configuration  du  moule 
cylindrique  est  celle  d'une  armature  de  valvule 
cardiaque  (17). 

6.  Procédé  selon  l'une  quelconque  des 
revendications  3  à  5,  caractérisé  en  ce  que  la 
valvule  (10)  est  mise  sous  pression  avec  de  l'air 
humide. 

7.  Procédé  selon  l'une  quelconque  des 
revendications  3  à  6,  caractérisé  en  ce  que  la 
valvule  (10)  est  mise  sous  une  pression  comprise 
entre  2,7  et  20,0  kPa  (entre  20  et  150  mm  Hg). 

8.  Procédé  selon  l'une  quelconque  des 
revendications  1  à  7,  caractérisé  en  ce  que  la 
valvule  (10)  est  fixée  avec  une  solution  tannante 
sous  pression  hydrostatique  afin  de  maintenir 
l'accolement  des  feuillets  de  la  valvule  (20,  21). 

9.  Procédé  selon  la  revendication  8,  caractérisé 
en  ce  que  la  pression  hydrostatique  est  comprise 
initialement  entre  0,07  et  0,67  kPa  (entre  0,5  et  5 
mm  Hg)  pendant  0,2  à  5  heures  et  est  augmentée 
ensuite  à  10,8  à  16,0  kPa  (80  à  120  mm  Hg). 

10.  Procédé  selon  l'une  quelconque  des 
revendications  1  à  9,  caractérisé  en  ce  que  la 
solution  tannante  est  une  solution  aqueuse  de 
glutaraldéhyde. 




	bibliography
	description
	claims
	drawings

