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This invention relates to an improved form of a one 
way valve suitable for use as an artificial heart valve in 
Surgical heart prosthesis. 

Mitral valve deficiency is one characteristic of con 
genital or acquired heart disorders, such deficiency being 
manifest in the inability of the valve to operate strictly 
as a one-way valve which is its normal and essential func 
tion. In such a case therefore it is necessary to replace the 
deficient valve with an artificial one-way valve. Examples 
of heart valve incompetence are known, where the natural 
valve system operates in such a restricted environment that 
artificial heart valves hitherto available may not be suc 
cessfully used as a replacement. 

According to the invention there is provided a one-way 
fluid control valve adapted for actuation by a reversal of 
fluid flow which comprises, a lenticular-shaped valve clo 
sure member having at least two well-spaced tapering guide 
members projecting from one of its faces, at least one guide 
member projecting further than another, and a ring-mem 
ber which surrounds at least part of said guide members 
the surface of the ring-member adjacent said one face of 
the closure member being adapted for engagement with 
a seating portion of said face so as, in operation, to effect 
closure of the valve, said guide members being so shaped 
as to provide by abutment with said ring-imember limita 
tion of movement of said closure member away from said 
seating portion of said ring-member. 
To restrict rotation of the valve closure member rela 

tive to the ring-member stop means are provided on the 
ring-member for engagement with said guide members. 
According to one embodiment of the invention said stop 

means is formed by a recession of the inward facing sur 
face of the ring-member, said longer guide members be 
ing located by said recess. 

According to another embodiment of the invention, said 
stop means comprises an abutment positioned on the in 
ward facing surface of said ring-member, the abutment be 
ing located between two of Said guide members. 

In surgical prosthesis such an implanted member is 
initially sutured to the surrounding living tissue but it is 
preferable to take advantage of the natural fibrosis which 
can occur between living tissue and a porous material. The 
ring-member by which location of the valve in a valve 
orifice is effected therefore has the outward facing surface 
thereof channelled in which channelled surface a biologi 
cally inert porous material is positioned. The heart tissue 
surrounding the artificial valve grows by fibrosis into the 
porous material thereby securing the ring-member in the 
valve orifice. 
The shaping of the aforesaid guide members for abut 

ment with the channelled ring-member will be governed 
by any restrictions imposed by the structure of the heart 
surrounding the inlet side of the valve. The guide men 
bers therefore may, for a restricted environment, be of 
rod like form of minimum length and having their free 
ends shaped to abut the ring-member. Where the environ 
ment imposes no Such restrictions the guide members may 
be of arcuate form, the concave side of which members 
being adjacent the ring-member, the concavity and length 
of which members being dictated by their position on the 
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surface of the closure member and therefore the function 
which the member has to perform. 
The valve closure member is preferably though not es 

sentially comprised of a rigid material, although it will 
be apparent that for a reliable valve seal, by the engage 
ment of one face of the closure member with a seating 
surface of the channelled ring member, at least one of 
these two members must be of substantially rigid form. 
It is therefore preferable that the means for securing the 
valve in the valve orifice is of a substantially rigid form. 
The word lenticular is used to describe the shape of the 
valve member indicates that the member has the shape of 
a bi-convex lens and which preferably has the cross-section 
of that of a spherical bi-convex lens; the perimeter of the 
member however need not necessarily be circular. 
The choice of materials from which the valve com 

ponents may be prepared is governed by two requirements. 
The first and most important requirement being that the 
material must essentially be of a biologically inert nature; 
the second requirement is that the material must be 
capable of being worked or moulded to produce the re 
quired shapes of the valve components and must in certain 
instances be capable of being produced in a substantially 
rigid form. Examples of such materials suitable for the 
components of the valve are the metals, stainless steel, 
platinum and titanium and the Synthetic materials, poly 
propylene, polyvinyl alcohol, polytetrafluoroethylene and 
polystyrene. 

In a further embodiment of the invetnion therefore 
the means positioned in the channel of the ring-member to 
secure the ring-member to the surrounding heart tissue 
may comprise a stainless steel ring encased in a biologi 
cally inert porous sponge material. 

In a further embodiment of the invention said securing 
means comprises a polytetrafluoroethylene ring encased 
in a biologically inert porous sponge material. In a pre 
ferred embodiment of the invetnion said biologically inert 
porous sponge material comprises polypropylene mesh. 
One example of an artificial heart valve in accordance 

with the invention will now be described with reference to 
the accompanying drawings in which FIGURES 1, 2, 4 
and 5 show side elevations in section of two alternative 
forms of an artificial mitral valve in the closed and open 
position respectively, and FIGURES 3 and 6 show per 
spective views respectively of such valves. 

In FIGURES 1, 2 and 3 there is shown a one-way arti 
ficial heart valve which comprises a substantially rigid 
ring-member having a lenticular-shaped valve closure 
member 2 positioned below the ring-member 1. An an 
nular seating surface 3 is positioned on the lower and in 
ward facing surface of the ring member 1 against which 
the upper surface 4 of the closure member 2 contacts to 
effect a fluid tight seal on valve closure. Guide members 
5 and 6 are positioned on the upper surface of the closure 
member 2 and depend freely through the ring member 1 
and are shaped at their upper ends to abut the ring 
member to limit downward movement of the valve clo 
sure member 2. Guide member 5 is substantially longer 
than guide member 6 in order that the valve closure mem 
ber 2 with the valve in the fully open position can assume 
the asymmetrical position as show. A stainless steel ring 
is located in a groove 8 on the periphery of the ring mem 
ber 1 and is itself encased in a biologically inert porous 
material 9 which porous material 9 engages with the 
surrounding tissues when inserted in a heart valve orifice 
and enables fibrosis to occur between the tissue and the 
porous material. A recession 19 on the inward facing sur 
face of the ring-member is provided for receiving guide 
member 5 to restrict rotation of the valve closure member 
2 relative to said ring member. 

In FIGURES 4, 5 and 6 there is shown a one-way arti 
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ficial heart valve which comprises a substantially rigid 
ring-member 11 having a lenticular-shaped valve closure 
member 12 positioned below the ring-member 41. An 
annular seating surface 13 is positioned on the lower and 
inward facing surface of the ring-member 11 against which 
the upper surface 14 of the closure member 12 contacts to 
effect a fluid tight seal on valve closure. Guide members 
15 and 16 are positioned on the upper surface of the 
closure member 2 and depend freely through the ring 
member 11 and are shaped at their upper ends to abut the 
ring-member 1 to limit downward movement of the valve 
closure member 12. Guide member 15 is substantially 
shorter than guide members 16 in order that the valve 
closure member 12 with the valve in the fully open posi 
tion can assume the asymmetrical position as shown. A 
polytetrafluorethylene ring 17 is located in a groove 18 on 
the periphery of the ring-member 11 and is itself encased 
in a biologically inert porous material 19 which porous 
material 19 engages with the surrounding tissues when 
inserted in a heart valve orifice and enables fibrosis to 
occur between the tissue and the porous material. An 
abutment 20 is positioned on the inward facing surface of 
the ring-member between two of the guide members 16 
to restrict rotation of the valve closure member 12 rela 
tive to said ring-member. 

It will be apparent from the construction of the artificial 
heart valve in accordance with the invention that the valve 
will in operation have an opening action directing the flow 
of blood into an area where the flow is most required or 
at least most able to accommodate it. Furthermore it will 
be seen that although the positioning of the guide mem 
bers is arranged primarily to produce a flow directing 
effect their positioning and shape is also effective in 
producing maximum scouring action by the blood flow in 
passage through the valve, thereby serving to minimize 
blood clot formation on the surfaces of the valve members. 

I claim: 
1. A one-way fluid control valve adapted for actuation 

by a reversal of fluid flow which comprises, a lenticular 
shaped valve closure member having at least two well 
tapering guide members projecting outwardly from one 
of its faces, at least one guide member projecting further 
than another, and a ring-member which surrounds at least 
part of said guide members the surface of the ring-mem 
ber adjacent said one face of the closure member being 
adapted for engagement with a seating portion of said 
face so as, in operation, to effect closure of the valve, said 
guide members being so shaped as to provide by abutment 
with said ring-member limitation of movement of said 
closure member away from said seating portion of said 
ring-member. 

2. A one-way valve according to claim 1, wherein stop 
means is provided for restricting rotation of Said closure 
member relative to said ring-member. 

3. A one-way valve according to claim 2, wherein said 
stop means is formed by a recession of the inward facing 
surface of said ring-member, at least one of said longer 
guide members being located by said recess. 

4. A one-way valve according to claim 2, wherein said 
stop means comprises an abutment positioned on the in 
ward facing surface of said ring-member, said abutment 
being located between said guide members. 

5. A one-way artificial heart valve according to claim 2, 
wherein the outward facing surface of said ring-member 
is channelled. 

6. A one-way artificial heart valve according to claim 5, 
wherein there is positioned in the channel of said ring 
member securing means for effecting location and secure 
ment of said ring-member in a heart valve orifice. 

7. A one-way artificial heart valve according to claim 6, 
wherein said securing means comprises a stainless steel 
ring encased in a biologically inert porous sponge material. 
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8. A one-way artificial heart valve according to claim 6, 
wherein said securing means comprises a polytetra 
fluoroethylene ring encased in a biologically inert porous 
Sponge material. 

9. A one-way artificial heart valve according to claim 
8, wherein said biologically inert porous sponge material 
is comprised of a polypyropylene mesh. 

10. A one-way artificial heart valve according to claim 
9, wherein the valve closure member, guide members and 
channelled ring-member are comprised of polypropylene. 

. A one-way artificial heart valve adapted for actua 
tion by a reversal of blood-flow which comprises, a 
lenticular-shaped valve closure member having three well 
spaced tapering guide members projecting outwardly 
from one of its faces one of said guide members projecting 
further than said other two guide members, a ring-member 
which surrounds at least part of said three guide members, 
the surface of the ring-member adjacent said one face of 
the closure member being adapted for engagement with a 
seating portion of said face so as, in operation, to effect 
closure of the valve, said guide members being so shaped 
as to provide by abutment with said ring-member limita 
tion of movement of said closure member away from said 
seating portion of said ring-member, a channel-shaped 
housing formed in the outward facing surface of said ring 
member and having located therein a polytetrafluoroethyl 
ene ring encased in polypropylene mesh, and stop means 
for restricting rotation of said closure member relative 
to said ring-member formed by a recession of the inward 
facing surface of said ring member said longer guide mem 
ber being located by said recess. 

12. A one-way artificial heart valve adapted for 
actuation by a reversal of blood-flow which comprises, a 
lenticular-shaped valve closure member having three well 
spaced tapering guide members projecting outwardly from 
one of its faces, two of said guide members projecting 
further than said other one guide member, a ring-member 
which surrounds at least part of said three guide members, 
the surface of the ring member adjacent said one face of 
the closure member being adapted for engagement with a 
seating portion of said face so as, in operation, to effect 
closure of the valve, said guide members being so shaped 
as to provide by abutment with said ring-member limita 
tion of movement of said closure member away from said 
seating portion of said ring member, a channel-shaped 
housing formed in the outward facing surface of said 
ring-member and having located therein a polytetrafluoro 
ethylene ring encased in polypropylene mesh, and stop 
means for restricting rotation of said closure member rela 
tive to said ring-member, comprising an abutment posi 
tioned on the inward facing surface of Said ring-member, 
said abutment being located between said two long guide 
members. 
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