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?ROCZSS AND APPARATUS FOR ':'HE ?RODUC=ION OF'A HEART 

VALVE PROSTHESIS 

The inve~tion relates to a process ac:ordinq ~~ 

t!le precharac-:.erising clause of Claim l and to an 

S apparatus for car::yinq it out. 

10 

. ----

'The known prostheses used in cardiac surger.1 

contain a c=own-shaped annular element of plastic, but 

generally of metal or of both macer!als. They consis~ 

in general of 

predominantly 

solder.:.nq or 

long, of~en wire-like elements 

not very elastic and are often 

weld.inc;. This :esults 

which are 

joined by 

in poor 
adaptability, especially since ~he joints then ~ecome 
~ .... .: .a..-10 
~--._._ __ I ~ue in some cases also =elat!vely poc= 

~olerance, not least because che tex~ile cover!~g 

generally applied to the annular element ~~en ==cr~i=es 

sav.eral seams !..n order to !':.oiC. sec".!rely on :.~e ·,.;i=e 

s\:=enqt.~ pr:iblems may also oc::-.:= and manufac-:~=e .:.s 

~ade more di!!ic~lt. ~ypical hea:: valve prosi:.~eses oc 
::: O ~!:.is ~ype are desc=!.bed !.n U. 5. :?ai:.am: 3, 370, 0 i;; or 

U.S. ~a"Ceni:. 3,755,~23. 

:~ is t.he objec~ of :~e inveni:.ion ~o cesign a 

!lea:: ,,alve !)ros-.:.hesis of t:ie ::pe s'Cai:.ed. a;: :.~e ou\:Se':. 

!.~ sue~ a way ~hat the adapi:.abi:ity and -:olerance a== 
:..::ipr:)ved, si:.=enq:!':. p:oblems being avoided.. 

achieved accor::ii.ng in.ven"Cion 

c~a:ac~e:!s·ing :e~-r:ures of c.:...a.:..m _. 

3y :neans of ;:he ,;:rocess- ac::or:iing :.o -:....,=. -··-
inven-cion, -:he -:ex-c.ile cover.:.ng is mouni:.ec. on ~~-:.e 

30 annula= elemen~ wi":..h a ~inimum of seams. ~hus, on t~e 

one hand, -:~e -:olerance improves since a plu=~lity of 

t.h.ick seams is avoided !Ju~ -::.!le s-c.=eng.:h is alsc 

!.znp,roved as a ==sul-:, since seams always -em:a.:..: a 

mechanical =isk. !t would of c~urse also be possible 

3: t:.o apply 't:he process ac::or:iing t:o · the i:?ve~~.ion t.o 

::::mvent..ional annul a= elemeni:..:;, but:. i '=. i.s ;=eci.sely · ... 

,·. 
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combinat:ion with· such a suppo~ which results in an 
optimum which has a form according to a simultaneously 
submit~ed paten1: application and is shown here. 

Although the process according to the invention 
5 could also be realised withoul: an apparatus of a 

par~i~~lar type, the apparatus according to the 

invention according to Claim 6 not: only considerably 

helps and facilitates the implementation of the process 
and the produc~ion of a pros'thesis according to the 

:o invention but also guarantees uniform quali~y t~rouqh 
the clamping apparatus provided according to ~he 

invention. 
rur:her details of ~he invention are eviden~ 

==om the following desc::-:.;)'c.!.on of embodiments shown 

~5 schematically in the drawing. 

20 

2.5 

:ig. l snows a nea~ valve 9rosthesis accordi~g ~o ~he 

invent:.!.on before at~~c~men~ of ~he biological 

hea~ valve ma~er~al; 

?"ig. 2 -:o 5 show t.:ie s·uccassive s"Ceps in car::'"fing ou~ 

t:!le process ac:::orci:ig "CO ;:.he .:.nven-cion, 
s~ar~!.ng f:om a rec~anqular ~iece of ma"Cer!.al 
according to Fig. 2: and 

rig. i shows an apparaeus according ~~ ~~e :~venc~on 

for car:ying ou1: t!lis process. 
Fig. 1 shows an oblique view o: a hear~ valve 

:;Jros.:hesis l according to c!le !.nven-c!.on wi-:::. par-:.!y 

=~moved text.i.!.e C:)ver.:.ng . 3, wh!.c!l covers an annul.a: 

suppor: la toaet:.!ler wit!':. a collar 2 ac-:.ac!led ~::.ere!:o. 
~ . 

~s ~an be seen, ~he annular elemen~ la consists ...,~ :.~·-=-

"""- ----
30 macerial, in pa~!.cula= of a thermoplastic, so ;:.!lat ;­

can be produced easily and economically, for example ~y 

i~jec-:.ion moulding. 

35 

se, 

ends 

The supper~ la possesses, in a manner k.1own pe= 

three 

of 

axiallv ~ro;ec-:.!.ncr su~oor~ a::ns 4, the 
.. - J - ... -

which a .,..= -- =ouncied. ?roje!=-:.ions .. .... anc:. 

indentations 6 are arranged al~er:ia~ely on the a~ial 

end, the base 3, of this suppo~ la, whic~ end . ..:..s 
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opposite the support: a.rms 4, it being possible for any 
excess bioloqical heart valve material which is to be 
flat-:ened in a conv!!ntional manner over the ~upper: 
arms and is to be fastened to the collar 2 to be 

5 accommodated in said indentations. 
The textile coverinq 3 is elastic and consis~s 

expediently of a network fabric, because such a fa.bric 
has sufficient intrinsic elasticity even when 
conventional, biologically tolerated textile material 

10 is used. In practica, a USC! produc't;·, Adavison, from . . 

C.R. Bard, Catalogue No. 007831, has proved expedient:. 
~his is all the more surprisinq since nonelas~ic 

coverings have been chosen·to da~e; however, it wi:l 

subsequent:ly become clear that the· c!loice of elas;:.!.c 
15 material results in a simplification in the manufac-:u:e 

of t!le h.ear-: valve pros~hesis, improved safei:y wi~!l 

=espec-: ;:o ·t:ear!.nq of seams and a smaller nwzti:Jer :>f 

sue~ seams, which also improves t!'le tolerance of ::te 

pros~hesis. This is because in many cases a concealed 
20 (anc ~herefore invisible)° ci=c':llll£ereneial seam in :~e 

region of the ~ollazo 2 will be suf!iciene, i! necessa:-1 
with a ver't;ical seam 7. 

!n order to facilitate the process ac:or:lnq to 

t:he invention - with optimal ana-comical f:!.: - it is 

25 expecient. if t.he suppor-: ar:ns 4 are rounded at :hei= 
==ee ends ·wi t!l the radius R which cor:::esponds to r-.ot 

more than one eighth ·of the diam.et.er of t:he suppor: !.a 

i~ ~~e =egion of its collar 2. On ~he other hand, .!.t 
is advantageous i! t;he indenea;:.:.o~s 5 are =elai:.!.vely 

30 :flat:, the radius of cu:va-care 2R preferably 

cor=esponding to not more than· t.wice the radius of 

curvature R of the suppo~ arms ~- The collar 2 shown 
in ?ig. 1 and consisting of textile or plas~ic material 

is expediently mounted between two ci=c-amf eren;:ial 
35 lines, of which the upper ci=cumiere~t:.ial line is 

preferably located a distance al' of abou~ 1 nun below 
t.he base 4a of the supper~ ar.ns 4 but ~!le lowe= 
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ci.:rcmnferem:ial line is advantageously sliqh-r.ly fur:he.r 

away f:rom the edqes of the indenta-r.ions 6, so that: a 

dis-r.ance a2' of, for example, 2 mm results. 

In this context, it is therefore possible firs~ 

~ to prefabricate annular eiements la of differen-r. 

diameter~, preferably from 17 mm to 33 mm at the base 

3 . In order thereafter to farm a hea.r: valve 

prosthesis shown in Fiq. l theref::-om, it is necessary 

to provide in the manner desc:i.bed., a textile 

10 covering 3, which stat:e had to be produced !:om several 

individual pa~s, tediously and with several seams. Zt 

is therefore intended, with reference to Fiq. 2 to 5, 

to desc=i.be the process according ~o the invent!on, ~n 

~hich, sta.r:inq from a piece of mace.rial closed in a 

!.5 collar-like manner1 a single seam is Sufficient.·. 

According· t.o 
., _, however, a prepared. 

t.ex~:.le =ollar is no-c. available and mus~ !i:st: !:>e 

produced !=om a :=-ec:angular piece of ma-r.erial i!l :::.e 

manner shown. ~his piece of ma~er~al consis~s of a 

20 ~e~~ork :abr!c, !er example a kni~~ed fa.br~c. having a 

., c:: --

sequence of =elat!ve~y dense s~~~s 12 formed f=om wa=? 

t!'l=eads . and. sparser mes.hes 13 in be~ween, which !.n 

par~icular give the tex~!le covering 3 elast,!.ci ':.y : .. _ ... 

~he direc~ion of the ar=ow A' whereas !t has sllgh~~y 

:ass elasticity in ~he direc:ion a-r. =iqht angles 

~hereeo. A simila: :nater~al has been put on t~e ma.rke~ 

by USC:, Adavison, f=om C.R. Bard, USA, und.er Catalogue 

No. 00i831. 

Whereas to data nonelas"t.!c .coverings wer: used 

30 in spite of t.he large nwn0e::- of seams =equi=ed, ":..he 

elasticity of the tex~ile covering 3 used according ~~ 

the invention allows the lat:er to be pulled over ~he 

suppor: arms 4 and t.hei= base region 4a, di!!erences ~n 

length being el~s~ically compensated.. Of course, :~e 

35 covering 3 consists of medically or biologically 

tolerated textile material known per se. 

~~us , in order ':::> obtain the requi=sd colla= 
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form according to F iq. 3, the rec-::anqular piece of 

material according ta Fiq. 2 is bent with its ends 

towards one another, and the ends are then connect:.ed to 

one ano:ther by a vertical seam 7 (cf. F iq. l) • As can 

5 be seen~ it is preferable if the edges 14 of the 

material are provided with a bead in order to inc:ease 

the strenqth of the seam 7. To avoid outward­

projec:ting material residues in the covered suppo:r1: la, 

t.he collar with its bead on the inside according ~::> 

10 Fig. 3 is expediently turned outwards before being 

pulled into the suppo~· la. 

The collar-like fabric sleeve thus for.ned is 

pulled throuqh the annular element la !=om the inside 

ac:~rdinq to Fig. 4, so thae the collar 3 is coaxial 

15 with said annular element and the axial ends of t.!l.e 
• 

~ex~ile covering projec: above and below the annular 

elemen~~ :rom this explanaeion, !.t is of cou_-se c!ea: 

t~ae !iq. 3 merely shows a sec:!on of :he c~llar, whic~ 

- !.n order to be able .:.o projec~ above ~he suppor: la 

20 and below the la~:er - mus~ have a diame~er whic~ is 

subsi:an~ially smaller ::tan tN~e lenqt:.h of the calla::- 3. 

!n any case, the upper projec~inq end lS of :~e 

c~ver!ng 3 can thus be tu::ted ou~wards and downwa:ds !.n 

t~e manner shown in Fig. 4, whereas the lower 

25 projec~!nq end 15 ~s t~rned outwards from the boc-:.om. 
- - 11 ., (-. , } . ... . t . . .. .:...: a co _ar - : ia. ... is i..O oe moun ec., · .:..s 

expedient if the lower end 16 is chosen to be sligh:.!.y 

longer ~han the upper end 15, since it is in~anded ~o 

be used for covering the collar 7. :t is of course 

30 also clear tha~ Fig. 4 shows the covering 3 i!1 a 

par~ially cut away view with the cent=al st:ip omi~~ed, 

since the colla.= 3 ac=ordinq to Fig. 3 does in :ac-:. 

f orm a closed hollow cylinder. This sec-:.ion •1:.ew 

according to Fig. 4 is merely ineended to il.!.us~=at:e 

35 the path of the two ends 15 and 16. 

· As soon as the two ends 15, 16 have been tar:ied 

i~to th• position-shown in !ig. 4, all t~a~ !s s~!l! 
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required is a circ':llltferential seam 17 to sew toge'ciler 
the joininq points 18 of the two ends 15, 16, which 

joininq points have been. pulled toqeeher. If the 

start.inq material used was al.ready a collar-shaped 
5 .fabric; for examole a hol.low networ.k ari:icle, the seam 

17 is the only seam required. for the covering and., when 
a collar 2 is mounted, even this seam is covered by 

said collar. Instead of a hollow ne'l:work art:icle, it 

is.also possible to use hollow knitted fabric, ne~~ork 

10 ma'l:erial being preferred because it has in'l:=!ns!c 
elasticity which is due to the method of produc~ion and 
is not associated with the use of an elastic macerial, 
alt~ouqh such a material ·could also be used. within the 
scope of the inven-c!on, provided it is biologically 

15 tolerated. As is evident and is confi:meci in pract:.ice, 

:.!lis int::insic elast:.icity above .all . compensaces any 

di!!erence in lenq~~ which, in the case of the. suppor:. 
arms 4 with their base area 4a in becween, ~s 

par~ic~larly large. Never~!l.eless, :!l.ere is no d.anqer 
10 of overst=e-cching of the fabric 3, ana ~he di=ec~ion of 

ex'l:ens ion along ar=ow A' . -. Ot : J.q. 2 has proved. in 

practice to be more advam:.aqeous . than the =evers e 

d.i:ec-:ion. 

Once this point of the process has ~een 

25 =eached, it is st·ill necessary to place a plast:..!.c piece 
or the ~ike which !arms a collar 2, and has a c=oss-
sec~ion whic~ is arigular, for example rec~angular, bu~ 

according to Fig. 5 in ~~is case ~=ianqula=, on -:!"le 
?rojec~.!.ng and ~he shor~ and , c: -..J. !t may be 

30 advantageous to fas"ten the collar 2 with the aid o: a 
few cross st.!.tches 19 or zig-zag stitches 20 t!l.e 

ahnular element: la ~n orcer to preven-c slipping a= 
· · d & t. · l , .. ""- · · l .:is ( ... c~ . -=.wisting an ~or n..i.s pu=;>ose sma ... _ .... u.ougn-no__ .. .... 

shown) may be made in the suppor-: la, in pa=~.:..c~la= in 
35 the reg.ion of the upper circ-.imf erent:.ial_ line ( c:. -:!'le 

upper limit of _the collar 2), but in any case along the 

lower ci=c-.Jmferent:.ial line (t!l.at is to say a-c ~he lowe= 
limit oi the collar 2 or between these :ines) ~~ or~e= 
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The lower, longer end 16 is now folded.over ~he 
uppe= sur:ace of the collar 2 (Fig. 6) and around the 
inner lateral surface of said collar in such a way thae 

5 the lae~er is covered by a section 21 and the forme= ~y 
a section 22. This is of course only· necessary when 
the collar 2 is not its elf formed from textile mat:eria·l 
or covering by the texcile covering 3 is desired !or 
other reas<:ms, said covering also beinq used for 

10 anchoring in ~he ~ioloqical t!ssue. The tur:iinq ove= 
of the end sec~ion 21 makes it possible to conceal ~his 
end and to fasten it to the covering or, i! necessary, 
also to the annular element:. la with the a.j.d of a 
c:Jncealed seam ?":! -- , :or which ;JU=;JOSe above-

15 ment:.!oned, very small through-holes arranged in the 
=egion of ~~e c~:cumf erent:.ial l!~es det:er.nined by ~~e 

c:Jllar 2 may be used. 
Sy applying the concealed seam 23 in the =egicn 

o.f previous~y applied seam li (Fig. 4}, ~ot:.~ seams 
20 are covered by the collar 2 in sue~ a way ~!la~. on ~~e 

one hand, chey are vir~ually comple~ely invisible !=cm 
~!le out:.side or merge ~o form a single seam. aowever, 
~~is seam 23 can of cou=se also help :o fasten the :~o 
end sac:!.ons , ::: 

-- I 
16 (:'iq. 4}, so· -:.ha-c ~he seam li illay 

2.5 be .:..=. t!le !or:n of a relacively- loOse quiltinq s·eam. .-:i 

30 

~he :inal analysis, the appearance of the hear: valve 
?rosthesis : shown in Fig. l is ~hen achieved. 

To be able ~o car:y_ ou~ =he process desc=ibed 
above in a s imp l ,!. :: i ed manner, _ .. i.s preferable ----
provide an apparat:.us according ~o Fig. i. ~!'lis has 

essent:.ially :wo =!nqs 33, 34, the internal diamet:.er of 
whic~ is suf !~ciently large ~o hold a complet:.e 
prosthesis ~' thac is ~o say a pros~hesis i.:~r.ned ==~m 
suppor~ la and ~ex~ile covering 3. A cer:.a.:.:i 

additional play bet:.ween the out:.e::: diamecer of ':!'l.e 
annular element :a reinforced wit~ the cove=~ng 3 and 
~!le i!lternal diarnete::- of the ==-~gs 33, 3~ makes i-:. 
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;>ossi:ble t:o apply an all-round seam at: a point: 24 

wi t:hin the int:ernal diamet:er of the rinqs 33, 34, as 

will be explained below. 

First, however, the annular element: la, wit~ 

5 collar 3 insert:ed through from the inside, is placed in 

the inner opening 25 of the =inqs 33, 34. Thereafter, 
the lower end 16 is then expediently turned outwards 

over the outer sur!ace of the annular element la· and !s 

fas1:ened carefully to the lower =inq 33 so thal:. i-:. 

lO :ests with its end sec~ion 2!', in each case with =~e 

same lenqt:h over the entire circ:umf erence, on a suppor: 

sur:ace 26 of the rinq 33-. In t!t-is position, the lower 

end 16 is de~acnably !ixed, for example wit~ t!'le aid ~t 

a clamping' ring 28. This clamping :!ng can be ;~ ~~= -·· _ ....... 
15 form of a spring ring or in the form of a 

c!=:~mferent:ial =ing which can be clamped, for example, 
~i.:.!'l the aid. of a toggle .!.ever apparai::us (not shown l, 

20 

25 

:.!le ::.=s-:: em.bod.i:ne!:ll:. being pre:fer=ed. !n order :.~ 

enlarge the clamping a:ea, i .. _ ... !.s advant:.aqeous if ~!le 

=!ng 

·=ing 

33 

26 

has a ~i:cmnfere·n't.!.al seam 27 including ~::.e 

toge~her with the piece of fa.bric clamped ~y 
: ,_ -\... 

After :he lower end. :s has been !as-::ened to :.~e 

.:ower ring 33 in this manner, ~!le upper end can ~e 

pulled over the suppor-:. arms I .., and the :egions 
;resent in ~etween. The upper end lS is then fas~ened 

:.~ ~he clamping apparat~ses 29, which 

are equi;>ped wit!':. g=;.pping elemem:.s 

for 
I 1 

et""- I 

... "' .. = ...... __ 
:::or 

pu.=;cse 

examp.!.e 

wit!'l hooks (as shown), bu't:. necessary also wi :.~ 

30 :orceps-like g=!ppers. These g=!ppinq elements 41 are 

connec~ed to tension elements, sucb as springs JO, and. 

are subjec-:.ed to a load by these, i~ being advan~ageous 

ii the spring for=e is adjustable wit~ the aid of an 

adjusting sc=:w ~O in order =o be able to adapt :- ~~ 

35 di!!erent prosthesis sizes. On the· other hanc, 

adaptation may also be necessary when diif eren~ 

cove=ings are used, since ~t wil: generally ~e 
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necessary also to change the rings 33, 34 when ~he size 
of the pros"'Cheses l is changed, unless the diameter is 
adjusted by inser1:ing a suitable sleeve into each of 

the rings 33, 34, which is also possible within t!le 
5 scope of the inventio.n. 

Furt:he.rm.ore, the sec~ion through the rinqs 33, 

34 shows that the inner surfaces thereof are preferably 

inclined towards the clampinq point at which t.~e ends 
15, 16 meet one another, in order to improve the 

10 accessibility during sewing. To return to the clampinq 

apparatuses 29, it may · be mentioned that it is 

advantageous if the pareicular clamping f orca set can 

be :ead on a scale 42 connec-:.ed to the adjus~~nq sc=ew 
.;o. !n order -:.o disi:=ibu-ce the cl.amping force as 

15 uni!oi:mly as possible over the circumference of t!le 

:i.nq J4, a plurality of clamping apparatuses 29, wh.i.cb. 

are indica~ed merely by thei: axes 29', is expediently 
dis~:ibu~ed over ehe circumference of this· :ing. :~ 

order to suppor~ these clamping apparat~ses 29 on the 

20 ou~side of the ring 34, the lac~er consis~s of an inner 

=inq sec~ion 35 and an ou-cer :inq sec~ion 36 on which 

the clampinq apparatuses 29 are fas-cened. This results 

.!.n a cavitv 31 between the two rinq sec'tions 35, 36, i:i . . 
~hich cavity, as shown, the gripping elements 41 are 

25 housed. 

Of course, -· : !.q .. i merely i!lus~=at:es a 

prefer=ed. embodiment and !.t would be quite possible :.o 
modify the =ing 34 so tha~ the gr!pping means 41 .a=e 
also readily accessible when =i.n.qs 33, 34 are placed 

30 toqet:her, in which case it would also be possible to 

apply the seam li (c!. =iq. 4) not inside the opening 

25 but ins~ead just on the outside of the inner =ing 

sec~ion 35, in other words where the cavity 31 is 

located in Fig. i. However, this requi:es that, aft.er 
35 t.he =inqs 33, 34 have been slackene.d, · the textile 

covering is placed around the annular element la under 
less tension than when t.he seam is applied, in other 
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words the fa.bric would have to be more 7 greatly 
st=etched durinq sewing, which on the one hand would 
make measurement of the clamping force with the aid of 
the clamping apparatuses more difficult (where these 

S can · be provided at all) and on the other hand .would 

give rise to the da~ger of overexeension of the textile .... 

coverinq 3 • 
. An apparatus as shown in F!q. 7.could also be 

used for applyinq a different type of seam connec~ion 
10 if, for example, one of the two rinqs 33, 34 or bo~h 

=inqs 33, 34 are equipped with a heatable rinq reqion, 
thus permitting heat bo.ndinq or weldinq of th.e two 
!a.bric ends 15, 16. However, a weld seam or bonded 
saam, the produc~ion of which is generally simpler, !s 

15 generally thicker and especially less elastic than a 
sewn seam, which .!.s t.heretore preferable for hear-:. 

pros~heses of ~his eype. 
!n order -:o ti.old the :inqs 33, 34 securely 

du:inq t.he operations desc=ibed above, it is expedient: 
20 to p~ovide a stand 51 which - for holding the suppo:~ 

l~ at t.he d~sired working height - is advantageously 
provided with a retaining bush 32 which is adjustable 
in height and can be sc=ewed to various dept:hs into the 

·25 

• stand 51. 

~he rings 33, 34, which are held in ~he 

indicated cl.amping position by cor=espondinq cl.amping 

means, such as clamping sc=ews 44 ·or clamps, du::.ng 

application of the seam li (Fig. 4), are expediently 

guided on the stand 51 wit~ the aid·of guide c~lumns 37 
30 but can be se~.ired on the latter in the posit.!on 

lowered towards the retaining bµsh 32 with ~he aid oi 

adjusting :ings 43 which can be moved along the columns 
37 and clamped to said columns or with the aid of ot~er 

.blocking elemenes. After application of :.he seam :-; 
35 inside the opening 25, the collar 2 can be mount:ed 

according to Fig. 5, after which the projec~ing end 15 

is c~t of!.· 
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!n practice, either a human {if desired. also 
animal) pulmonary or aori:ic valve is stored in a 
nut:ient solution (together with a·n-cibiotics and. other 

. substances) and is sewn to the prosthesis desc=ilJed. 
5 short.ly before use, or the al:eady assembled componen-cs 

of. the prosthesis are stored or frozen toqether in a 

nut::ient solution until they are required. This.also 
enables a hiqh cell survival rate to be achieved, and 
the prostheses produced in this m~nner can be used in 

10 !our different positions. 
· !t should be men-=ioned that the positioninq 

:inqs ~J cons-r.itute an ac.ditional .element for holding 
the =inqs in the lower position in thei= mut:ual 
clamping position and thus, if necessa:y, facilita'C!~g 

15 subsequent pullinq of the covering J. Only when ~be 
fabric has peen pulled uniformly over t.he annula= 
element. la and the · meshes :un s.::aiqht: along -=!-:e 
generat=ices of t.he sligh-cly conical =!.nq la is i ~ 

expedient: to effec~ the final clamping by means of tbe 
20 sc:ews 44. 

A large number of modi!icat:.!.ons are possi!lle 
wi~~in the scope of the invent:ion; thus, the func~~on 
of :.!le :=inqs 33, 34 could· be int:erchanqed with one 
anot:her by, for example, providing the fasteninq 2i, 28 
on :.he upper rinq 34 and the clampinq apparat:us 29 on 
the·lower :=ing. 
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l. Process for covering an annular · sup po~ (la} 
for a heart valve prosthesis (l} which has, at one 

axial end,. axially pro-jectinq suppo~ arms { 4) which 

are dis~=ibuted over the circumference and are rounded 

at the free end, having a textile covering { 3), 
charac-eerised in t.~at: the text:ile covering ( 3) ,· 

st.ar.:inq from a collar shape., is elastic at. least .!.n 

one di:ec~ion (A'), is pushed into the annular element. 
(la) and, at its ~wo projec~inq axial ends (15, 16) is 
turned over the outer sur:ace of said annular elemen-:, 
after which the two ends ( !.5, 16) are joined. t:J one 
another all =ound by a seam {17). 

2. Process according to c:aim 1, charac-:er!sed .!.n 
t~at. the collar shape of the ~ext.~le covering (3) ~s 

produced. star-:i.ng !=om an approxima-cely :ec-:angula= 
piece of mat:e:::ial, sewing t:oqet.!'le::: 
opposite sides of ~he piece of maeerial, in par:!c~la::: 
wi~h edges (l4) havinq ou~e: ~eads. 
3. C!aim o::: .. 

..;. I ac:::or::iinq Process l 

c!larac~erised in t.ha't. t:!'le all-?:"ound seam ( 17} :.s 
applied ae a distance {al) of about: l mm f=om the sta:-: 
of ~he supper: a.r.ns (4), an~ ;:eferably a distance (a2) 
::om the base-(B), preferably a2 is> al, in ~ar:.:.c~la: 
a2 is abou-c equal co 2al. 
.f 
~. ?rocess according -... ...,, any Of -i..c:i. -··- preced.:.~g 

C!aims, c~a:ac~er!sed ~~ ~~a~ the tex~!le c~ver!~g ~3) 

used is a net:.work mat.aria:, oreferablv one hav:.~a . . - --
alt:er:i.ately denser st:=ips ( ~1) !:'".lnni=ig i!l the ax.!.al 

ci:ec~ion of the collar and looser meshes ( 13}, ~=:.e 

elasticity in the direc~~on of ~he st:::ips (12) bei~g 

smaller than at:·=ight angles ~l'leret:.o. 

5. Process ac:::ording -:.:::> any of the 
C.!.aims·, for a succor: havina a collar, charac-:er:!.sed .:.:i -- . ... .. 

that the two ends (15, 16) are joined to one anoche::: 5.!l 

suc:i a way t.!lat. at leas't. one o t c.h.e ends ( 15 or :5) 
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pro j ec~s a.bcive the seam ( l 7) , whereupon a collar (2) , 

in pareicu.lar of textile or plastic material'· 
preferably havinq an anqular, for example t::ianqular, 

c:oss-sectional form is mounted in the region of the 
seam ( 17) and is en'!l'.eloped with the projecting end 

(16), the envelope e~ediently being sewn, preferably 
with a concealed seam (23). 

6. Apparatus for car:ying out the process 
accord.inq to any of Claims 1 to 4, characterised in 
t!lat: it has two coaxial rinqs (33, 34) with a cent:al. 

opening (25) holding the annular element {la) toqethe: 
wit!l the coverinq (3) of which cme rinq (33) is 
~rovided with a fasteninq means (2i,. 28) for one end 
{ 16) of a cover!.nq { 3) anci the o1:her rinq ( 34) is 

provided with a clamping apparaeus (29) for the ot:her 
end (15) of the covering (3). 

i. -Apparatus according co C!aim 6, charac~erised 

in ~hat: the opening { 25) of t:he =inqs ( 33, 34) has 

adequaee dimensions within t..~e opening (25) for 

applying· the seam 

element (la). 

8. Apparatus 

( l i) around the inser:ed annula: 

· according to Claim 6 or .. 
I ' 

charac~er!seci in that the clamping appara-cus {29) 

comprises a plurality of clamping elemenes (29) 

dis.:=ibuted over the ci:c':lmferenca of the ring { 34), 

each of which is preferably provided with a g:ipping 
element (41) for the ~ex~ile covering (3), :or example 

i~ ~he for.n of a hook. 
9. Apparattis according <:o any of Claims 6 to 8, 

c~arac~erised in tha~ it has an adjus~inq and/or 

indica-cing means { 40, 42) for the applied clamping 

force, preferably an adjustable spring (30). 
lo . Apparatus according to any of Claims · 6 to 9 , 

charac't:eriseci in.that at least one clamcina means (43 

or 44} is provided for ~olding the rings (33, 34) in a 
~~~~~~~~~~position clamping t..~e covering (3). 

!..L A:pparatus according to any of Claims 6 to 10, 
· - · d · that a s-and {51} _;s c~or~ .... ·i·na~ed wit~ c~arac~er~se ~~ ~ ~ ~ 
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the =inqs (33, 34), by means of wnic~ s~and they can be 
held in a predet:ermined position, and thae this s~and 
{ S l) pref era.bly has at: least one of the followinq 
feat:ures: 
a) it has a supporting base (32) which is adjustable in 

height for holding the annular element (la) at: the 
desi=ed height; 

b) it has a st=aight-line guide ( 37), in particular 
having guide columns (37}, for moving the =inqs (33, 
34} while retaining thei: =elat:!ve positions. 

SUBSTITUTE SHEET 


