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HEART VALV MI%H DI SC OCCLUDER SPECI FI CATI ON BACKGROUND OF THE I ZBV

1. Field O The Invention: The present invention is directed to h ?%()?%&)#—
val vies.) More particularly, the present inventionis 5 directed to a

val ve~prost hesis including a disc occluder supported internmediate a pair of
support struts and restrained by the edge of thickness of a disc being
smal l er than the gap between the struts. 2. General Background: 10

For many years, heart valve prostheses kdve been used in place of defective
natural heart valves. Beginning in the early 1960's, heart valve prostheses
energed froma period of experinentation into a period of practical

surgical application. Thegarprostbeses, pkskectbupER he natural heart

val ves, are henp-dynam cadTy oOperated by the punping action of the heart.
It is essential that in order to operate effectively, such valves nust be
light in weight but yet very durable and resistant to wear. |In addition,

t he body of the valve nust be constructed to 20 evenly distribute forces
uniformy across the surfaces of the occluder. In addition, it is essential
that the blood flow not be restricted and that the valve function nust
under all circunstances not be destructive to the blood that is punped

t her et hrough, or place unnecessary stress 25 on the heart through the

val ve prosthesis. WO 89/ 00033

PCT/ US88/ 01971

- SPECIFICATION

BACKGROUND OF THE INVENTION:
1. Field Of The Invention:
The present invention is directed to heart
valves. More particularly, the present invention is
5 directed to a heart valve prosthesis including a disc
occluder supported intermediate a pair of support struts
and restrained by the edge of thlckness of a disc being
smaller than the gap between the struts.
2. General Background:

10 For many years, heart valve prostheses have been
used in place of defective natural heart valves.
Beginning in the early 1960's, heart valve prostheses
emerged from a period of experimentation into a period of
practical surgical application. These prostheses, like

15 the natural heart valves, are hemo-dynamically operated by
the pumping action of the heart. It is essential that in
order to operate effectively, such valves must be light in
weight but yet very durable and resistant to wear. 1In
addition, the body of the valve must be constructed to

20 evenly distribute forces uniformly across the surfaces of
the occluder. 1In addition, it is essential that the blood
flow not be restricted and that the valve function must
under all circumstances not be destructive to the blood
that is pumped therethrough, or place unnecessary stress

25 on the heart through the wvalve prosthesis.




- 2- Y¥ORO0032 energing of the durable prosthetic heart valGEd;S88HHPE! has
been a vol um nous body of literature- devel oped around this area of
surgi cal endeavor. Reference is hereby-pmade to an inportant body of this5
literature. In U S Patent No. 4,057,857, issued to Shiley, and U S. P&teéent
No. 3,284,629, also issued to Shiley, there and disclose heart valve

prost hesi s which includes vanes which are essentially supported by a val ve
structures 10 Simcxeerntlesl emeaigding foHnthee darabdend rgs thegscSheast O

f1 oati ngl ai-n,t v | 0g . ORERi NG ; | osi N v.enent, i n_response
to the pu%%?gggacﬁ?gﬁﬁ%fﬁ?%eq#%%?t? %ﬁpﬁgﬁéﬁng%gb§§¥Igé?q§%§?%®t$5?ves had
met with dewelepedessroand dicdysr ovirda exdel lamigicesul tedmel@accept ance 15.
in the | f [ 1 yes v el been ject to
tructur o FErPce! 3| Horgbiiadd 80 IFY FrbL A Y PR SRUEL T e,
desi rabl el1BeFBBUEL -t he potential of nechanical failure. In the heart

val ve descri begni y.lshe mbeyer "Reti anerb B4 ey - pskgal. themans, 20,n41 S
supported bé a_pair of twngtﬁg Wi re support  rods.
s 0

The support” rods are
fabricat ¥ adEMte Nof RaPdFendslse tFaded tee We- theas oi nt

that suppgnéisdibelesre HhHIOOvapeRi Praithed 0S| WHich TAng IAdNGRikes Of
support rﬁgfcﬁlloms t he vgne Q rotate %n a.l oosely _captive 25

arr angene S BroFrted i HgPoF “efe R¥and V& ehhEYStEF efear .
Al saDt heexbehded Shiwandlpat érbmdetlve i bexreaumdisichesingvheyebyst ke disc is

ol | or ¢ FRGEELAGLy REHEOA " chl” Ve BletRg Whenia "8 | AR Bap
bet ween tmevenentaht rESPIRSS P drhevBumping &ckédnaedurtheothdsactk. f | ow
when the naturgltpanghadHer€£81 Pekdstha e SSalves had met with some
success, and did provide excellent results and acceptance
15. in the medical profession, these valves have nevertheless
been subject to structural failure of the downstream or
outlet strut. It is, of course, desirable to reduce the
potential of mechanical failure. In the heart valve
described in the above-mentioned Shiley patent, the vane
20 is supported by a pair of twisted wire support rods. The
support rods are fabricated as a series of complex-bends
to create the knuckle-like joint that supports the vane
during opening and closing. This'arrangement of support
rods allows the vane to rotate in a loosely captive
25 arrangement. This provides washing of the vane and
evenness of wear.

Also, the earlier Shiley patent describes a
prosthesis whereby the disc is fit into a central opening
in the housing so that the disc is slightly smaller than

30 the inside diameter of the housing. The resultant gap
between the disc and the housing allows for a fixed amount
of back flow when the natural %ardiac forces hold the disc
occluder closed. This amount &f back flow represents lost
work, as the back flow volumé must be compensated by

35 changes in heart power.

The present invention is directed to a heart valve
prosthesis which is suited for replacement of the aortic



occl uder closed. This anount of back flow represents | ost work, as the back
fl ow vol ume nust be conpensated by 35 changes in heart power. -
The present invention is directed to a heart valve prosthesis which is
suited for replacenent of the aortic -3- valve or mtral valve or any of
the four valves in the heart. The invention includes a ring body having an
elliptical inner wall through which blood flows controlled by a disc

occl uder supported between proxi mal and.gistal support struts having their

ends attached ¢l vdeorBhpt+dL valde 30 &Ry N6f ERE PbhP vAPved' YAt vhe of the
di sc. The disc has a thickened outer edge so that the disc allows bl ood

fl ow through thea®peni Tige i tnvdwetiomoinylidést 4 obingdbbdpnkaeingnanf the

di sc occluder, froma closed position in sealing engagenent around the ring
body, to an op=hlipisidabnindier arall hehtonghkewhickhyebbdod hEldwsc occl uder
serves as a travel stop for translational novenent of the occluder during
openi ng of theontxelledchy d diso oreludercsupportedpbeteaeni nventi on,
there is provided a heart valve prosthesis conprising: a) a_ valve body

havi ng a fl ui P¥oBimabrend iskak osigpport skrete| heerngekheircenrdsi sing a
continuous uninterrupted substantial|ly flat or _convex, upper surface, which
extends to an ¥ckaFhediFRnthe BetylL+C FiRI13nd ¢RIRREALRI pBEERNERG wal |

por 10n. W et pde. Y0Pl Lo el o e 12a 8" BRUDZ.Bal QUL 200
edge so that the disc allows blood flow through the
opening in the ring by rotation and translation of the
disc.bccluder, from a closed position in sealing
engagement around the ring body, to an open position
wherein the thicker edge of the disc occluder serves
as a travel stop for translational movement of the
occluder during opening of the valve.

According to one aspect of the present invention,
there is provided a heart valve prosthesis comprising:

a) a valve body having a fluid flow bore
therethrough;

b) an occluder member comprising a continuous
uninterrupted substantially flat or convex upper
surface, which extends to an outer extremity to give
rise to a thickened.peripheral wall portion, which
extends wholly below that surface and bounds a lower
surface which is substantially flat or concave and
which includes a recessed portion when the lower

surface is substantially flat, the occluder member



‘whi ch includes a recessed portion when the |ower surface is substantially
“flat, the occluder nenber -3a- being positioned within the bore of the
val ve body and novabl e bet ween open and cl osed positions in response to
fluid fl ow agai nst the upper and | ower surfaces respectively; and c) neans
secured to the valve body for allowi ng rotational and translational
novenent of the occluder nenber as the, occluder nmenber noves between the

. . . -43a-
open and cl osed positions. According to a further aspect of the present
i nvention, there,i A/l : ' bSingy a) a
val ve body a aprfge t%ﬁd%&%%bﬂﬁ%aoﬁﬁfe %%?%%ﬁ%‘?fa%ar‘f val ve
and havi g anddiixh Tbethddirnsiain tdial aiTusuiodit BonHCoh UksapsRader
positioned in the fluid flow channel, the occluder nenber further
conpri si ng &« dlividiofow Ndd istiptilesl e adid ddwyerf | sirfdcesnvex upper
face, and a | ower face which is substantially flat or concave and which
i ncl udes a neewssediyely; cmdvhen the | ower face is substantially flat, the
faces being joined at a thickened peripheral edge, the occluder nenber
bei ng novabl e betaeercapersaruired deedtpp valwndody rEsponkkowing| uid fl ow
through the fluid flow channel; and c) a first inlet strut contacting the
upper face drotatsional rrd Heanslatiorph meensntoRf ctheteggluder

member as the occluder member moves between the open
and closed poéitions.

According to a further ‘aspect of the present
invention, there is provided a mechanical heart valve,
comprising;

a) a valve body adapted to be mounted within a
valve passageway of a heart valve and Having a fluid
flow channel therethrough;

b) an occluder member, positioned in the fluid
flow channel, the occluder member further comprising a
~continuous uninterrupted substantially flat or convex
upper face, and a lower face which is substantially
flat or concave and which includes a recessed portion
when the lower face is substantially flat, the faces
being joined at a thickened peripheral edge, the
occluder member being movable between open and closed
positions in response to fluid flow through the fluid
flow channel; and

c) a first inlet strut contacting the upper face

of the occluder member, and a second outlet strut



-3b- contacting at |east the recessed or concave portion of the |ower face
of the occluder nenber, the first and second struts defining neans for

al lowing rotational and translational novenent of the occluder nenber

wi thin the channel during fluid flow According to a further aspect of the
present invention there is provided a heart val ve prosthesis, conprising:
a) a valve body having a fluid flow bore therethrough; b) an occl uder
menber, positioned in the fluid fl ow bo+8b-further having a continuous
substantially flat ugper face, and a | ower face including a recessed
surface porti opentachingcat beasy tbenvdgcassadt prckenedvgeri pheral edge,

t he occl uder nenber being novabl e between open and_cl osed positions in
response to fIRPEEiPBWPEgEhastovaE faper ofnbheoRerluderameBbeEspEbe| vel y of

t he occl uder pber; and c% S ru% ana ecured to th§ val body, and
spanni ng. acr 0sELBShoRRAoRSGPREBLFRER(APELHLBE, BE2RE, EQF| BRERHLARL at | onal
dt | at i t_of .th L ud nb h I nb
moves. bet vieen BREAEARGELI BRdqtFRer EREHGNAY PEURBREE Pl Fr8i SoFLBReENr ough

the f'Om’borE*membéécwiﬁgggrghﬁchQnﬁe}UahﬁﬁﬁngEﬁﬁh ejofhe present

I nvention there 1s prov eart valve pro esl s
According to a further aspect of the present

invention there is provided a heart valve prosthesis,
comprising:

a) a valve body having a fluid flow bore
therethrough;

b) an occluder member, positioned in the fluid
flow bore, further having a continuous substantially
flat upper face, and a lower face including a recessed
surface portion, both faces being joined at a
thickened peripheral edge, the occluder member being
movable between open and closed positions in response
to fluid flow against the upper and lower surfaces
respectively of the occluder member; and

c) strut means secured to the valve body, and
spanning across a portion of the fluid flow bore, for
allowing rotational and translational movement of the
occluder member as the occluder member moves between
open and closed positions in response to fluid flow

through the flow bore.
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conprising: a) a valve body having a fluid flow bore therethrough; b) an
occl uder nmenber conprising-a continuous uninterrupted flat upper surface,
and a thickened peripheral wall portion, and further defining a | ower
surface which includes a recessed portion, the occluder nmenber being
positioned within the bore of the val ve body and novabl e bet ween open and
cl osed positions in response to fluid flow agai nst the upper and | ower
surfaces respectively; and c) a first=3aM et strut and a second inlet strut
in spaced relation across the flow bore for housing the occl uder nenber

t her ebet ween, t h@ddaording o e dnrthertaspeaah o amesdnt ng the bore of
t he val ve body between points |ess than [err] apart. These and, ot her
features of inyeridan there if axavdded & hedrt vialye irxesthesifecone nore
readily apparent ,in view of the detail ed discussion taken-with the attached
drawi ngs Wh&EBRFLS§ERE2 1 is a partial cut-away perspective view of a heart

with the prostheti,c val we of, t .nventionmunted in the mtral position
and aortic positi n2 "a\i-"fd-b‘ﬁ{]yg.haay‘ﬁ‘ g crkrlélslsdj G (r)br%%qe vi ew of the
preferred e ' hd heart valve prosthesis in accordance with the

present inventlon;lg . 3 is an overal | side view of the preferred
embodi ment of a hfardn \CEMdEP NSRS dIpAEEAMARE @ oM tlithddis Present

i nventi on;
uninterrupted flat upper surface, and a thickened
peripheral wall portion, and further defining a lower
surface which includes a recessed portion, the
occluder member being positioned within the bore of
the valve body and movable between open and closed
positions in response to fluid flow against the upper
and lower surfaces respectively; and

c) a first inlet strut and a second inlet strut
in spaced relation across the flow bore for housing
the occluder member therebetween, the first and second
inlet struts each straddling the bore of the valve
body between points less than 180° apart.

These and other features of the heart valve
prosthesis of this invention will become more readily
apparent in view of the detailed discussion taken with
the attached drawings wherein:

Fig. 1 is a partial cut-away perspective view of
a heart with the prosthetic valve of the invention

mounted in the mitral position and aortic position;



Fig. 4is atop plane view of the preferred enbodi rent of a heart val ve
prosthesis in accordance with the present invention; Fig. 5is a
cross-sectional view of an alternate enbodi nent of a heart val ve prosthesis
i n-accordance with the present invention shown in a closed position; Fig. 6
is a cross-sectional view of the alternate enbodi rent of a heart val ve
prosthesis in accordance with the present invention shown in an open
position; and WO 89/ 00033

PCT/ US88/ 01971 -4- FIGURE 7 is a top plggg_vieM/of a portion of the

al ternat € enbodi nent of a heart valve proSthesis in accordance with the

present i nvent i on. PEFAI 4 ER, DESCRUETL EDCCFod & LIMENTE Cbho Sproterredhe

preferred enbodinment™ of the heart ve prosthesis of the present

invention is ibhbsdineRE bf &l KBEES Yalvéd PYobbReBUSPLIAl adfordificeeen in
FIGURE 1, prosthetic heart valve 10 would be positioned within a human

heart 12 whi chwithpthéepreséhntapflvenghébnatria 14 and 10 16 respectively,
| eft and right ventricles 18 and 20, respectively, with aorta 22 receiving
the outfl ow of bl ooBi§kobh Lsf anveweratles?28e tvhew ofit thewprefiakaedd by
aortic valve 24 and the flow of blood fromatrium14 to ventricle 18

regul ated by aembodiment| ¢ acheast valve ppesphepbseinotcdprdanseon,
FIGURE 1 illustrates the present invention nmounted both in replacenent of
the natural ao¥itk theveregeahdirWenkieRal valve 26. Turning now to the

structure of valve 10, reference }
Fgg. E Es a top plane view of the preferred

embodiment of a heart valve prosthesis in accordance
with the present invention;

Fig. 5 is a cross-sectional view of an alternate
embodiment of a heart valve prosthesis in accordance
with the present invention shown in a closed position;

Fig. 6 is a cross-sectional view of the alternate
embodiment of a heart valve prosthesis in accordance
with the present invention shown in an open position;

and



is MuPPB GRES 2 - 4. In FIGURE 2, there is 20 il Faef FRP¥QIY!

cross-sectional view of valve 10 nounted in replacenent of a natural heart
valve. As seen in FIGURE 2, valve 10 im4ciudes a netallic ring 30 havin n
i nner bl ood flow bore 32 through which bl ood. flows during operation of e
valve. As illustrated clearly in FIGURE 25 * 2, netallic ring 30 would

conprise a ring bod 31,havin% an upper annul ar_shoul der. portion 34 and a
| ower annul ar éﬁm‘% ef B6rt3 orCB6 PLIRRI H;_éf?__"’p(?_rff i nBOTE1ISRd 6 Bkeuring a
typi cal sutivnd#40edbddisfedtict veEena hnSd evailke 3gryedhdstienige
posi ti oned ont annular.tgﬁsue shelf 38 30 . which is a natural tissue

remai ni nGCASRNHe Fhatdr fRChBAPS RN ¢EVIRREIf¥n renoved.  Suture ring 33
woul d be DRTADLED tDESCRIBEIONeDF SHEf ANVENTIONg val ve 10 in position

wi t hi.n the natuyral v ni th | st in_the FI GURES
2-4,gnetallic Efgéﬁgggﬁasgggoéi?;gﬁic§?|y£§ ap %gggne a%gpl 39 serving
as the wplhostthdsisy lodr etl3e phresegit winmeéntiond i ovd lustiradgedpeinmt i on of

t he valv 9,0Q0 : : :

PCT/ usss%&fé’ﬁég?hg FLavE Ehsoqumeral 10 A ofe®t 31 ELGVREI fed by a

bl ood f| pwasdhetwic nhgagthotmtee Wot Wakd nhebpegidnormed swibhinola neans
woul d fuqﬁﬁﬁg QURFE S k ki | cql r , N NI r )
design, Wt x}[he an%u%?w%iéh ggre“g%%ﬁg’i %éﬁiacrﬁcgrrm% tgﬁgl%egge%wggrtion
44 & OC&QHE#SEP§§1391XS:ﬁﬁﬁkiﬁn@rééﬂg cVest s imscURE 2ndrmQ: di sc

occl uder répectiiace By | ywiyAMRbItaak 2akede iasi mxi theesweftbwubad bledde :
center! el {Jeogbheiiiiosie 1o gl valetd: Fdliediag gochuder 0 vould
valve 24 and the flow of blood from atrium 14 to ventricle
18 regulated by a mitral valve 26. _

15 For purposes of discussion, FIGURE 1 illustrates the
present invention mounted both in replacement of the
natural aortic valve 24 and the mitral valve 26.

Turning now to the structure of valve 10, reference
is made to FIGURES 2 - 4. 1In FIGURE 2, there is

20 illustrated a cross-sectional view of valve 10 mounted in
replacement of a natural heart valve. As seen 1in
FIGURE 2, valve 10 includes a metallic ring 30 having an
inner blood flow bore 32 through which blood flows during
operation of the valve. As illustrated clearly in FIGURE

25 2, metallic ring 30 would comprisé a ring body 31 having
an upper annular shoulder portion 34 and a lower annular
shoulder portion 36, shoulder portions 34 and 36 securing
a typical suture ring 33 therebetween. Suture ring 33
would then be positioned onto annular tissue shelf 38

30 which is a natural tissue remaining after the natural
heart valve has been removed. Suture ring 33 would be
sutured to tissue shelf 38 fér securing valve 10 in
position within the natural valve opening.

As further illustrated ifx the FIGURES 2-4, metallic

35 ring 30 has an elliptically shaped inner wall 39 serving
as the wall of flow bore 32 through which blood flows
during operation of the valve.




out | ef,. 48. Disc occluder 40 is supported in operati by, L, and
Iomr}‘s@%é}bﬁﬁ?%g strut nmenbers 50 and 52, terned as inlet m’g‘tﬁ#gﬁgshuts
respeetively, with each inlet and 15 outlet strut 50 and 52 having their
end tached to netallic ring 30 at poinbs 53 and 55, preferably the neans
of atwachnment being an integral attachnment, with the ring and strut nenbers
formed out of a single piece of netal. The disc support inlet strut 50 and

outlet strut 52 20 are further conprised of_ sections_of revolution
descri bed by the Th@ ekk@¢t pénbdradid-yaighesEbev  BaF8s3Rddst icontaal e

radius of tBe di $aJREEFWdw FordEréahesnnt adumtRA Rridth Sl £ 8§ ybagenber s
respectively, The origin of such radii_are described by the o 9n|n3_qngle
of the di sc-Bedl FRITHHL 188NS, MG | EETHe LS COmp* ihgs-ahgl8 vafies
Tﬂe coRnectbeallueatemeeafo,sthuvingmaerlserﬁfimmlal b2designietakhr ithe %erﬁflﬁa.éUCh
that t connect i oi.nt .and 55, .ar SS err] _.apart,  in eir
supportgfuns 36n %%d%%ie%?‘éfﬁ%& nlf'ﬁ%ﬁ gg’re\/a%%ﬁgeg73<;§tlle°§§ %ﬁar’? alf the
radi us of 36ccluder ndise. 40 msddeehonin cross-secbion 50 HFICERE ale

posi ti oned ISt At : ' e

free-floati ?Sqéu s@%%c?%%&&ldfgot%éu% e%ﬁ%@fhg?@ﬁgﬁ%ﬁ rr%@%?r%n?ni n the
direction ofXAsr @emmndiculani toofthehecentiexlbnedefi kbe bytiled digteaf
the surfacegs3% ¢ Qfa1fd Uionenbels a@sanbidl €88kael %ﬁf&e%&ﬁafékd 48 of

di sc occluder 40 during rotatiqon, In addition, due to the |enticular shape
of di stQoccFREBriSE & CATVRE dipeedsanlet sy 346 and a concave

PCT/ US88/ 018v¥t1=® sheifiird hgker than center 44, disc occluder 40 is

al l oved Disc occluder 40 is supported in operation by upper

and lower supporting strut members 50 and 52, termed as
inlet and outlet struts respectively, with each inlet and
15 outlet strut 50 and 52 having their ends attached to
metallic ring 30 at points 53 and 55, preferably the means
of attachment being an integral attachment, with the ring
and strut members formed out of a single piece of metal.
The disc support inlet strut 50 and outlet strut 52
20 are further comprised of sections of revolution described
by the intersection of two spheres of radius identical to
the radius of the disc face 46 or 48 that contacts each of
said strut members respectively. The origin of such radii
are described by the opening angle of the disc occluder
25 40, and will vary as the openings angle varies. The
connection between strut members 50 and 52 onto metal ring
30 are such that the connection points 53 and 55 are less
than 180° apart, in their support function and the center
point of curvature 57 is less than half the radius of
30 opening 32. In addition, strut members 50 and 52 are
positioned a distance apart, so as to provide a travel
space for free-floating disc occluder 40 to undertake both
rotational movement in the direction of Arrow 59, the
limit of the rotation defined by the angle of the surfaces
35 of strut members 50 and 52 contacting faces 46 and 48 of
disc occluder 40 during rotation. In addition, due to the
lenticular shape of disc occluder 40, with the edges 42



t o ViDABYYW3Br ans| ati onal novenent between struts 50 and BETAsS88/01954r at ed
by Arrows 58 and 61 during operation of the valve. This translational
novenent over a occluder 40 is 5 resigicted up to the point that th

t hi ckness of the occluder 40 as it increases towards outer edge 42 w KN
serve as a stop for further novenent of occluder 40 during operation of the
val ve, that stopping point defined by the distance of the space between

struts S%émig 5’3h\13@!i§t'n§tﬁab€ déntebody , 4QilherrRatumen @@dlé hgg1beelri cting
any further enment _duri use. .FIGURE 2 j || ustrates Qcel uder 40 as
Y IRERG B0t AR A i P SME T RESTREN! B EENE S0 oA GrE of

Arrow 60.as Ti’L'BI‘@stSatEﬁt bgr nlIHdﬂ&i 58 eghd i 611 pdiamngl vpewatlan olf Stze

occl uder 4 havi n ret to t£ glosed lebd seal |Q% ﬁgsatlonoas seen in
t he FIGU%? 1% thgp Eos T Qb BPYFEE D YEE Rt Trneddes & pdSi ti on
substSant izdsyriatédr wpontal tilei geoent whiat rthe 3Mickindss heft Hilnkened end
por (10N 4edfi54bp0agn 20 LR Sid¥esdiel | LBORHAN AT &fge bNG30 and in

seal i ng engagenent "t herebetween portion 35
runs sli (gRI¥Ye | assat a5ap[ dpx] fadier twmt n@focC§&nde32 40Tdur gt act

bet ween CBﬁé?ré’@EéHdSE f‘;ﬁea%li:lée” %fn?npélﬂﬁr ate@lﬁédﬂﬁizstﬁ?é

around that portion_of bore 32 t'o I|n1t ba ow durin Ppeériods of

val ve d(ﬁ&ﬁ%ﬁncﬁsogeghelﬁPPFGUﬁgtFegﬂmﬁﬁrﬁﬁﬁt$Bna§§ uMﬁQﬁ%ﬂQ%ﬂh%

extamd i ibddy apPrekérEbetiebar rdndt tHakUfe S PLREi hfatanyor fupthet the ring
30 whi ch does no{ $ouse the contact points between struts 50 and 52 and the
body of MM FRTERE PPE-erred 30  enbodiment, shelf portion 35 lies

in the center DIGMREaRImilusMgaﬂhseﬂidunqﬂchudérgho abi fitt ti® accothwdate a
R T L
provi ded Arrow 60. There is further 1llustrated in phantom view,
15 disc occluder 40 having returned to the closed fluid
sealing position as seen in the FIGURE. In that position,
disc occluder 40 has returned to a position substantially
in horizontal alignment with ring 30, with the thickened
end portion 42 resting on an interior shelf portion 35 of
20 ring 30, and in sealing engagement therebetween. As seen
in FIGURE 4, shelf portion 35 runs slightly less than 180°
around the opening of bore 32. This contact between disc
occluder 40 and shelf 35 results in a partial fluid seal
around that portion of bore 32 to limit back flow during
25 periods of wvalve closure. As seen in FIGURE 4, shelf
portion 35 would generally extend in its approximately
180° structure around that portion of the ring 30
which does not house the contact points between struts 50
and 52 and the body of ring 30. In the preferrad
30 embodiment, shelf portion 35 lies in the center of
metallic ring 30, although a slight shift to accommodate a
taller or flatter disc 40 could be accommodated.
It should be noted as seen in FIGURE 2 at that point
where shelf portion 30 terminates, there is provided a
35 flat inner wall 37 of ring 30, where the very edge 43 of
occluder 40 does not make contact. Therefore, there is
provided a small fluid flow space 41 between the inner



wal | 37 of ring 30, where the very edge 43 40
does not ﬂgﬁﬁﬁéontact Therefore, there is provided a snaIPEF?ﬁSEHﬂﬁgﬁ
'space-41 between the inner WO 89/ 00033
PCT/ /01971 -7- wall 37 and the edge 4%7so that there nmay be provided
acconwddation for a small anount of back fl ow between disc [err] and
nmetallic ring 0. In operation, valve 10 operates in response to the 5

natural fluid essures of bl oo eneratin t he .punpi ng of the heart,
wherei n the ¥fsd &Y wBBfd tign %ag%eéﬁ oﬁ%ng%?% theged “kﬁié%?oﬁ§°é(§d%en

particul arl yat8omh6dBEi1dn Hus £mall aRbuAt bF BALR FAGWbd e &g sa gacand
| ocati on of e_inlet s port struI 50 and the outlet support strut 10

52. Beginni%g pPBmERE @1 ?1on as seen in phant om vi ew i n Fl GURE
2, the disc 40 |sInmapemamEbnn Vhéveldmxbpmmatesnihyrasp&ﬁoertbomhe(ﬁ

f1uid h . 48 of
iS¢ oodt uaerEshal RIS Brdhfhed 681 Hoo8 g RE A Kl Y. OB D,
out er body poftrthle dupintst wherehul ftlrf5 disc 4Qawouidt lcamc detweeswpene of
i nl et h t

the i nier o 433, e10et (PBETEIonstag "Bpent Mt SRS Ay IATR AT ST O
occl uder 40 Fhiat eamgansr MAKL DGR qwéeréréﬁ@ebﬁmhsodeseemmncbtlmwn
struts 52. Jblﬁhéoaﬁtlee;ng pdﬂ@%ﬁﬁseds@yaﬁarQWe58u%§ettheJ(§J psk feppts

noving jn the_direction  of I sc,occluder 40 rotates to an

i nt er netl at e9Posi BRGANRIDTF ST cﬁiﬁ%%ﬂdp?ﬁFF}oﬁlé§e§eqntﬂQi Rt oM
surface 46 ditewodsl UIRIURE) 2f athkadésc B® 3% madirstaifed! ighthy cnoklka

d|rect|on(ﬁp8ut e%nS&%? 96§%eater force of fluid pressure in the

direction of Arrow 62 on the outlet surface 48 of disc
occluder 40. In that position occluder 40 is forced to

15 seal its outer body portion against the shelf 35, and
against the contact surface of inlet support strut 50.
However, as the fluid pressure becomes greater on the
inlet side 46 of disc occluder 40 than on the outlet side
48, disc occluder 40 rotates generally about the center 51

20 of outlet support struts 52. This rotation is illustrated
by Arrow 59 as the fluid flow is moving in the direction
of Arrow 60. As the disc occluder 40 rotates to an
intermediate position between fully open and fully closed,
fluid drag on surface 46 disc occluder 40 translates the

25 disc 40 slightly in the direction of outlet side 66 a
distance as seen by Arrow 68. This translational movement
of disc 40 occurs as the result of disc 40 being
unconnected to either the inlet support strut 50 or the
outlet support strut 52, and generally free floating

30 therebetween for rotational and translational movement.

As the fluid would continue to flow around and pass
disc occluder 40, the disc is translated further down
stream toward the outlet side 66 until the thickness of
the disc edge 42 exceeds the gap b%tween the inlet support

35 struts 50 and the outlet support strut 52. At this point,
disc 40 is restrained from openinf\any further, and the
valve is fully opened. This opening angle of occluder 40



di sY£h8%08%33seen by Arrow 68. This translational movemenfPCIFLERRBIAT occurs
as the result of disc 40 being unconnected to either the inlet support
strut 50 or the outlet support strut 528-and generally free floating ngJ

t her ebetween for rotational and transl ational novenent. As the fluid d
continue to flow around and pass disc occluder 40, the disc is translated
further down streamtoward the outlet side 66 until the thickness of the

di sc edgein2releddds the yagvieetbhoxisn 3beisnlanmtrphpbed BSth &ty utlse 50 and

t he outl t r 5 t oi [ [ r from
openi ng g%y #g ep%t %%l$§|SEBP6r sq;ﬂngéﬁgéﬁg?ﬁﬁg£gégn?kgggﬁgle

occl uder sfprut v@)ggﬁgog@g relation betwveen the ccontact surraces ¢:f

PCT/ US88/ {Pd 4 s%rut@ 58 AHPBHUY 2l erbeglys30 is controlled both by the
position of the |n gg@;pqgggt strut 50 and outlet suppor strut 52 and the
nt

rel ath on bet weBPLif WeRIREs bt the Maldte B2 the afdl bt PREDSt r Ut S

52. 5 os:.EQbhOWlsn$éé't€ DREPIGURES 21, hQ‘lVﬁ'd@:ﬂé%é\h@ef%ﬁl/dOPS'EuE?xS' tion
as seen |n Fl| GURE sure ulg retgrn to the outlet side 66 in
t5

fluid
the direct? oh6t OA d&t h3f? p 1EPSELIRl oL tAERRYV abéd t Blards the
inlet sideh&¥ poinhe fdisc 40 fbattreindd Semdreswards! ehet Haldthesilde 1 uid

ressure e I Ide. 66 reas disc is
: 'Itoransl at eé(}pbé %\ﬂ?gui e°’|?nf°h? é‘raeemg%élgql%]ﬁ 8:13'5 'Iﬁé@‘rgﬁa ational -
mov ésfent Huuﬁspressuur@eromothg ou@&em gk dehr ©Gigh Ahether ddudfd fflowl fl ow
in the difpcldo0eof %h 0‘%1 apd ‘Q’E'ah%l%'t@& tl%@l?“?b%ﬁ?'déc the i xglzeﬂs
rotating a out a §0|n romthe center_line o € openi ng
netallic Srwng ) Yhf-%uaét Fié’ﬁgcont'li%é'sranﬂatlonal movement of disc

occluder 40 is occurring through the force of fluid flow
in the direction of Arrow 62 and while simultaneously disc
15 40 is rotating about a point away from the center line of
the opening 32 in metallic ring 30. This action continues
until disc 40 would make contact after rotation and
translation with metal ring 30. When the edge 43 of disc
40 has made contact with the inner wall 37 of ring 30,
20 further translation towards the inlet side is precluded.
At this point, the fluid flow causes disc 40 to begin to
rotate generally about the point of contact with wall 37.
This disc rotation continues until the surface 46 of
occluder 40 is contacted against the face of inlet strut
25 50 and the thickened edge 42 is forced into partial
sealing engagement against shelf 35. Again, it should be
noted that while in the sealing position, a small amount
of fluid back flow is allowed at gap 41 between disc
occluder 40 and the inner wall 37 of metallic ring 30.
30 The disc 40 would remain in the closed position until the
fluid pressures reverts between the inlet and outlet sides
of the valve, and the valve rotation and translation cycle
would begin once more.
Returning now to FIGURE 1, it should be noted that in
35 the FIGURE there is included a valve 10 secured within the
mitral valve 26 between atrium 16 and ventricle 20, and in
the aortic wvalve 24 which is between the aorta 22 and



unt i | gISC 40 woul d make contact after rotation and transla% gn w th netal
ring 30 §HUP33he edge 43 of disc 40 has nade contact with ( &/ PIRP 19 |
37 of*ring 30, 20 further translation towards the inlet side is
precg;épd. At this point, the fluid fl ow-<®tses disc 40 to begin to rotate
gene | y about the point of contact with wall 37. This disc rotation
continues until the surface 46 of occluder 40 is contacted against the face
of inlet strut 25 50 and the thickened edge 42 is forced into partial

seal i ng engagemenichgaiclst Hwel$e8s. lng&hn FIGURIoultheheaowt &d vhavewlid e

in the sealijg Sithe0 %%% of f | 4*#%%
gap 41 between gﬁsghbcclj er iand t hel%ﬁeﬁy§£l J%é) {af?héar?%g
30 The di seh@oipderd sl ot i ROt ReecPuySegthedids & i ivleee isubging

pressures rea/&aféeaetlw wﬁtanlz%t anﬁoaebéet SHeere 0b1bba Vil vselagd the
val ve rotation and_transl ahg egln once mpre. Returni.ng now

to Fl GURE 1,°94rseduFhepet QrW¥ﬁ?a t Fal ¢ BRELEhdPe the iGLISRRd a
val ve 10 seqsseiitibhhisindee ﬁhéranowl VELGP HAt when aitlatn d6dandevergricle

20, and in the a rt| val v, h_Ls betwegn the a
89/ 00033 greate %ha Abf\hog 5.ow on Cthe %Tﬁ&é&/%%]QMWhen

ventricle mxhésfiaam|pre§Eufé(£EEldtmnaﬂHase wathmn?étm&um11&e then
Brde 66 as HTAREE | S0prhotiErie, FahYe' 28 HSLA B S h] el
being 20 cmestticnhetot @ldayh, flthednﬁosrl ma-lo\/efezﬂ‘-nmlew 2Ge ¢hbdledthe
Do o ST LU0 LS f6:08 r e dddng e
Wit hin atﬂlﬁﬂqggdtn@51t10n while ventricle 20 1s receiving blood from
atrium 16.
With reference to FIGURES 5, 6 and 7, an alternate
15 embodiment of the heart valve prosthesis in accordance
with the present invention is shown. As indicated, the
valve includes a metallic ring 30' with a ring body 31'
having an upper annular shoulder portion 34’ and a lower
annular shoulder portion 36'. The alternate embodiment
20 includes a disc occluder 40' which is supported in
operation by upper and lower supporting strut members 50
and 52', again termed as inlet and outlet struts
respectively. As indicated above with respect to the
preferred embodiment, each inlet and outlet strut has ends
25 which are attached to the metal ring 30' preferably being
of an integral nature with the ring and strut members
formed of a single piece of metal. Also, the connection
between the strut members 50' and 52' onto the metal
ring 30' are such that the connection points are less than
30 180° apart.
As indicated above with respect to the preferred
embodiment, the strut members 50' and 52' are positioned a
distance apart so as to provide a travel space for the
free-floating disc occluder 40' to undertake both
35 rotational movement in the direction of Arrow 59' and
translational movement in the direction of Arrow 58'. The
limit of the rotation (Arrow 59') is defined by the angle



WO 89/0 PCT!
val ve f?f 0?3mtral val ve 26 would return to t he open 10 C;;rols' ?8/0 to al | ow

fluid flowinto ventricle 20, while the valve in aortic valve 24 would
revert to the sealing closed position=hffle ventricle 20 is receiving @ood
fromatrium1l6. Wth reference to FIGURES 5, 6 and 7, an alternate 15
enbodi nent of the heart val ve prosthesis i.n"accordance with the present

I nvention i_s I ndi ted t he val've’ ludes a metallic ring 30°
with a rifg é%% 9¥ng r?%%rm%’mﬁFﬁr ggﬁo@%rs%orFPBEa&Fl%d a

| ower annﬂheessheul dard pp8 t | OnFIGURE Bhel Blustrates ebedinaint 20a1vi ncl udes

a disc occluder 40' . whi ch_iks .suppart.ed i: oper by upper _and | ower
supporti ng sfr - 3her Bﬁ“‘%ﬁdgg “*&dﬁ 14T rfﬁ#@él", Rl et *&Rd <Gt %t

struts retpectvakly. wAth ntheatoedtlatdtere 40t hinegreciniaicld yprepenr ed
Srood T bosERehy N £01 280 19Hd . ot beNIR N 23s MULLLBLS Y 2oned 1o

t he neta an ‘i ntegral Rat'ur e W é’rlng and
st rut rrentblérgwféﬁr‘red thea @¢¢\éuée§| &8¢ olsnmeanmlwﬂ'-%@ tdweundam‘g(ot i on

bet ween t'ﬂfaﬁ&iﬂ%l@ﬁ%ﬁerxﬁofgmeﬁ'ﬁd ﬁgtwe@é'ﬁo é ?(%' r"é‘ﬂj 2181 g such that
t he connection points are | ess |cated above
with respé%i-uﬁ‘érﬁﬁédprEYer‘héﬁo\énﬁgdl rren'? lﬁherﬁsﬁulﬁs nédbeds HBimaknd 52' are
posi ti Oneﬂoéaéhéhaﬁ(fe tHRAdc U BST 190 Pr QY ﬂﬁdﬁchteuebf@qfaentt&ﬁ J}bﬁes

a

free-fl oatl n occl uder 4 t.0 dertake both 3 fotation nmovenent
in tlné: %l &ﬁﬁiﬁ Oy ro&/r§§ qﬁﬁc’t"ragnslf‘%‘(??}ﬁafz Hﬁvetr?em‘“il% edevWdierect i on
of Arrow §Boulilhe Lodi toHf otk uderatdton driages 5ehe itopledhpedchy otthe angl e

VO 89/ Oooso’érut 52'. When 1in a closed position asPs /U888/01971
FIGURE 5, the thickened end portion 42' of occluder 40'
contacts interior shelf portion 35' of ring 30'. The

15 thickened end portion 42' of occluder 40' extends
annularly around the occluder disc 40'.

’ Except for the structural differences as illustrated
in FIGURES 5, 6 and 7, the alternate embodiment performs
the same function and operates in the same manner as the

20 preferred embodiment illustrated in FIGURES 2, 3 and 4.
Accordingly, the description of the operation of the
preferred embodiment and the flow of fluid in each
direction through the annular ring during the operation of
the preferred embodiment 1is equally applicable with

25 respect to the operation of the alternate embodiment.

FIGURE 7 is a top plane view of the alternate
embodiment but with the occluder 40' removed. The shapes
of the strut members 50' and 52' are shown which permits
free-flowing rotational and translational movement of the

30 disc occluder 40' which has a flat surface 46' for the
interior portion of the occluder rather than convex 46/
concave 48 surfaces as disclpsed for the preferred
embodiment. 5

Because many varying and-different embodiments may be
35 made within the scope of the . inventive concept herein
taught, and because many modifications may be made in the
embodiments herein detailed in accordance with the



-10- of the surfaces of strut nmenmbers 50' and 52' contacti Y and

48' . WDI&Y/HM@33 || ustrates the heart valve in a closed or ’ggy@bﬁ%@?{i on

- whie FIGURE 6 illustrates the valve with the occluder 40" in an initially
ope(;g position (solid lines). Once-ldt-ated as indicated by Arrow 59',

t he cluder 40" is permtted to undergo translational novenment between

struts 50' and 52' as illustrated by Arrow 58'. This results in a final

| ocation of the occluder 40" as indicated by phantom!|ines 10 in Fl GURE
6. Tranﬂzﬁésmmdphbvengaquﬁgemgnﬁrﬂﬁeﬁh@%ﬁ%WsthlHértQOEeoPQQﬁﬂﬁkﬁﬂdAO'
engages ‘th a f r ' efol b@ GlrasaehPosédi @ as shown
in FI GURE gtﬁ%geﬁeif p%%r%&'_le%ndw&ﬁnona,é{éh_ g? (r)lz:cl uder 40' contacts
interior shelluperaterRe3sndoflof g F0' <1 MHHRG 55€028H; ckened end portion
42" of occludegn4f' isextangedanliartentionnist he occl uder disc 40'.
Except for the structural differences as illustrated in FIGURES 5, 6 and 7,
the alternate enbodi nent perforns the sane function and operates in the
same nmanner as the 20 preferred enbodinent illustrated in FIGURES 2, 3
and 4. Accordingly, the description of the operation of the preferred
enbodi nent and the flow of fluid in each direction through the annular ring
during the operation of the preferred enbodinent is equally applicable with
25 respect to the operation of the alternate enbodinent. FIGURE 7 is a
top plane view of the alternate enbodi nent but with the occl uder 40
removed. The shapes of the strut nenbers 50° and 52' are shown which
permts free-flowng rotational and transl ational novenent of the 30 di sc
occl uder 40" which has a flat surface 46' for the interior portion of the
occl uder rather than convex 46/ concave 48 surfaces as disclosed for the
preferred



;enbodi ment. Because nmany varying and di fferent enbodi nents may be 35 made
{within the scope of the inventive concept herein taught, and because nmany
nodi fications may be made in the enbodi ments herein detailed in accordance
with the WO 89/ 00033

PCT/ US88/ 01971 -11- descriptive requirenent of Wil | 0 be
understood that the details herein are_to be "‘“ﬂm‘l‘ﬂ“mmmu““' ustrative
and not in alimting sense. What is cldrned asinvemtion §s:* -12- .
CLAIMS 1. A heart valve prosthesis cgggriging: a) a valve body having a

fluid flow bore there héou Q; g% an er, _nenber .conpri sing a cont’i nuous
uni nt errupt ed substant’i FP? f VAt-VEr PEBRVEBRSABpEP™BUFPABE? which extends to

an outer extremty to give rise to a thickened peripheral wall portion,

whi ch ext ends mho%ByabggiwétB@hxzuakggﬁ gngﬁﬁgangiog L8¥@r surface which is

substantially flat 'or coficave a I'nc es a recessed portion when
the lower sugfacgthsoslfistantially flat, the occluder menber being
posi ti oned m;tﬁ?n tﬁg go{e of the val ve body and novabl e bet ween open and

SL??SSEEOSitiO”S by BASBEBIAdE? hetberf beip2dsingt at BentRRAAbuANd | Over
uninterrupted substantially flat or convex upper
surface, which extends to an outer extremity to give
rise to a thickened peripheral wall portion, which
extends wholly below that surface and bounds a lower
surface which is substahtially flat or concave and
which includes a recessed portion when the lower
surface is substantially flat, the océluder member
being positioned within the bore of the valve body and
movable between open and closed positions in response
to fluid flow against the upper and lower surfaces
respectively; and

c) means secured to the valve body for allowing
rotational and translational movement of the occluder
member as the occluder member moves between the open
and closed positions.

2. A valve prosthesis as claimed in claim 1,
wherein the means secured to the valve body for _
providing rotational and translational movement of the
occluder further comprises a first inlet strut ané‘a
second outlet strut in spaced relation across thé:flow

bore for housing the occluder member therebetween.



respectively; and c) means secured to the valve body for allow ng
rotational and translational nmovenent of the occluder nmenber as the
occl uder menmber noves between the open and cl osed positions. 2. A valve

prosthesis as clained in claim1, wherein the nmeans | ve
body for providing rotational and translational mvemmﬂm“ma\\mumder
further conprises a first inlet strut and a second o struw isn $paced
rel ation across the flow bore for housinP%the occl uder nenber therebetween.

-13- 3. A valve prosthesis as clained im€Taim2, wherein the inlet strut
and the outl et strg:s arg cu:Lved al o&g a, radi us, subs antiailége ual hto t he
radi us of curvature®df FhEALEQIRERFLEREAS 38 Alaimed 1R SLALEi & ¥PEFS Red
in any of the eced ' erein 0 urf-ace of the occl uder
menber is a c%%vﬂ%?f%%@gﬁﬁh%ﬁ%p%%&%%r a%%éi%j'% convex surface. 5. A

val ve prost he%mdcéﬂ daipa@ﬂy 8%ug£@n%l%£%f?%n€%&$f!gg grein there

further conprises neans on the occ er strict the rotationa

and transl ati oiadi IR VEFESirPitdbE SECERECHcBIBSF Boayesponse to fluid

flow 6. A mechanical heart valve, conprising; a) a valve body adapted to
be nounted w thin agyal XevdPss AgPHEYhEsis d¢atlaimedeirnanfayEngha fl uid

fl ow channel therethrough; b) an occluder nenber, positioned in the fluid
preceding claims wherein the lower surface of the
occluder member is a concave surface and the upper
surface is a convex surface.

5. A valve prosthesis as claimed in any of the
preceding claims wherein there further comprises means
on the occluder member to restrict the rotational and
translational movement of the occluder member in
response to fluid flow.

6. A mechanical heart valve, comprising;

a) a valve body adapted to be mounted within a
valve passageway of a heart valve and having a fluid
flow channel therethrough;

b) an occluder member, positioned in the fluid
flow channel, the occluder member further comprising a
continuous uninterrupted substantially flat or convex
upper face, and a lower face which is substantially
flat or concave and which includes a recessed portion

when the lower face is substantially flat, the faces

being joined at a thickened peripheral edge, the

|
A



fl ow channel, the occluder nenber further conprising a continuous
- uninterrupted substantially flat or convex upper face, ‘and a | ower face
which is substantially flat or concave and which includes a recessed

portion when the | ower face is substantially flat, th ei ng j oi ned
at a thickened peripheral edge, the -14- OH \ﬂ \m r I ng novabl e
bet ween open and cl osed positions in responsellf W rough the

fluid flow channel; and c¢) a first inl@afg-strut contacting the upper face of
t he occluder nenber, and a second outlet strut contacting at |east the
recessed or coedaderparenber dfeirmye rMovalld detwelert lopercadndler nenber; the
first and second struts defining neans for allow ng rotational and

transl at i onalcleseshwasidfianse igc dagponsee teef Iwiidhifil avh & hateagheltheur i ng
fluid flow 7. A heart valve as clained in claim6, wherein the upper and

| oner faces &fludie fden ¢hannedidb@ndare curved al ong a radius equal to the
radi us of curvature of the struyt nenbers. 8. A heart valve as clained in

claim6 or 7, whedi ? tfiFss dpleteffand contRsting Fhge upPers

ing th | ud mber in th led posjt] inst, the fl f
b1 000, 0 A REarDe, Hov EL RS 1 A7 & RESORR SHed SRR there s

(niner oy LGt Rans 0 o Nl AR B LRI WU 10",
heart valve REQSURRRILS £acNf Wi occluder member, the first and

second struts defining means for allowing rotational

and translational movement of the occluder member

within-the channel during fluid flow.

7. A heart valve as claimed in claim 6, wherein
the upper and lower faces of the occluder member are
curved along a radius equal to the radius of curvature
of the strut members.

8. A heart valve as claimed in claim 6 or 7,
wherein the strut members further provide means for
supporting the occluder member in the sealed position
against the flow of blood.

9. A heart valve as claimed'in_claim 6, 7 or 8,
wherein there is further provided means to allow fluid
back flow through the fluid flow channel during
closure of the occluder member against the valve body.

10. A heart valve prosthesis, comprising:

a) a valve body having a fluid flow bore

therethrough;



a) a val ve body having a fluid flow bore therethrough; b) an occl uder
fenber, positioned in the fluid flow bore, further having a continuous
substantially flat upper face, and a lower face including a recessed

surface portion, both faces being joined at a thick dge,

t he occl uder nenber bei ng novabl e between open and Em mmm
response to fluid flow agai nst the uppet.and | ower ces nesﬁecflvely
of the occluder nenber; and c) strut negns secured to the val ve body, and

spanni ng across a gor4LoBcal e hblibflx!| BsERLEnelOspkkaNEG ot at i onal

and transl ational vemnmen occC as the occluder nenber
moves bet weeng fganbaeﬁ Cka%ﬁeeoaawaas al Boh®3RABaS sapkitdnt ib1ay t hrough

the fl ow bore. gart valve as claimed in claim 10 wherein the strut

means CO”DV'Sfﬁat”hﬁbe%”@a@ét|thshr!b&ewhfﬁbeshhéiﬁHinbhﬁ ek s¥ed he
val ve body between points |ess than 180 apart. 12. A heart val ve as cl ai ned

in any of clasubfabet pottivher bokht facesi befingt Jeinpdowtded neans for
allowing a restricted anount of back flow through the flow bore when the
valve is in tbhRickened pesiipheralladgéhetheaptcladesr amembexi bednon any of
clains 10 to 12, wherein the valve nay be positioned to replace either an
aortic val ve movabet betweear opeal wad closed positions in response
to fluid flow against the upper and lower surfaces
respectively, of the occluder member; and
c) strut means secured to the valve body, and
spanning across a portion of the fluid flow bore, for
allowing rotational and translational movement of the
occluder member as the occluder member moves between
open and closed positions in response to fluid flow
through the flow bore.
11. A heart valve as claimed in claim 10 wherein
the strut means comprises inlet and outlet struts
which straddle the bore of the valve body between
points less than 180° apart.
12. A heart valve as claimed in any of claims 10
to 11 wherein there is further provided means for
allowing a restricted amount of back flow through the
flow bore when the valve is in the closed position.
13. The heart valve as claimed in any of claims
10 to 12, wherein the valve may be positioned to

replace either an aortic valve or a mitral heart

valve.



'-16- 14. A hedrt valve prosthesis conprising: a) a valve body having a
fluid fl ow bore therethrough; b) an occl uder nenber conprising a conti nuous

uninterrupted flat upper surface, and a thickened peri pher portion,
and further defining a | ower surface which |nclg\‘ﬁ“\ﬂ“£ % ortion, the

occl uder nenber being positioned within the bor dy and
novabl e bet ween open and cl osed p03|t|ggs in resﬁonée fo f|UId fl ow agai nst
a first inlet strut and a

t he upper and Iomﬁé suaf ces, respectiV
second outlet struf*in sgﬁﬁﬁﬁ V@ ¥ B ﬁ°§¥P8§§stﬁ mPEA&ABYFe for housing the
occl uder menber tQFL §%§§888Pm26h3“5§ﬁtsn?é§§8?29°§2§§E§ each straddling

the bore of the va en paol apart.
therethrough;

b) an occluder member comprising a continuous
uninterrupted flat upper surface, ‘and a thickened
peripheral wall portion, and further defining a lower
surface which includes a recessed portion, the
occluder member being positioned within the bore of
the valve body and movable between open and closed
positions in response to fluid flow against the upper
and lower surfaces respectively; and

c) a first inlet strut and a second outlet strut
in spaced relation across the flow bore for housing
the occluder member therebetween, the first and second
struts each straddling the bore of the wvalve body

between points less than 180° apart.




