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Description

[0001] This invention relates to a medical device and,
in particular, to a fluid control or, access valve and, more
particularly, to an access valve of the constriction type.
[0002] US 4,412,669 discloses anaccess valve having
a cylindrical diaphragm and a cord passed around the
diaphragm to constrict it, the cord being tightened by a
handle-operated ring to at least partially close off the ap-
erture within the diaphragm. The disclosure of this doc-
ument corresponds generally to the preamble of claim 1.
[0003] US 2,846,179 discloses an access valve with a
cylindrical sleeve which is closed by an endless cord
passing over a pulley system operated by a handle.

Summary of the Invention

[0004] It is an object of this invention to provide an
access valve which can be controlled to vary the size of
the aperture through the valve and be flexible so that a
seal may be formed against an instrument or other object
inserted through the access valve.

[0005] According to the presentinvention, there is pro-
vided an access valve having a housing and a cylindrical
diaphragm with a longitudinal aperture therethrough, a
flexible member passed circumferentially around the cy-
lindrical diaphragm and extending substantially radially
and/or tangentially therefrom and a rotary actuator at-
tached to the flexible member wherein rotation of the ro-
tary actuator with respect to the housing causes the flex-
ible member to be pulled around the diaphragm to con-
strict it to at least partially close off the longitudinal aper-
ture, characterized in that the rotary actuator extends cir-
cumferentially around the housing.

[0006] It will be seen that there is provided an arrange-
ment by which an aperture through a cylindrical valve
member can be closed off by constriction by the pulling
of aflexible member on the outer surface of the cylindrical
diaphragm. Depending on how much the flexible member
is pulled radially and/or tangentially the cylindrical dia-
phragm can be completely constricted to prevent fluid
flow through the valve or can be constricted to the extent
that it closes around an instrument, for instance a cath-
eter, passed through the valve.

[0007] In embodiments of the present invention, the
cylindrical diaphragm is supported in a substantially cy-
lindrical housing into which the diaphragm is received.
There may be apertures in the cylindrical housing through
which the flexible member extends.

[0008] Preferably the cylindrical diaphragm is formed
from a resilient material so that after constriction and re-
lease of the flexible member the valve reopens.

[0009] Inone preferred embodiment the flexible mem-
ber may be pulled from one of its ends and fastened to
the cylindrical housing at its other end.

[0010] Alternatively the flexible member may be
mounted at both of its ends to an actuator arrangement
and hence the flexible member can be simultaneously
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pulled in substantially opposite directions to constrict the
valve.

[0011] Inthe case of the access valve according to this
invention used for medical tools the cylindrical housing
may be mounted for instance onto an access point on a
laparoscopic device. When it is required to insert a lapar-
oscopicdevice through the valve the valve can be opened
sufficiently to allow insertion of the device and then the
access valve can be constricted around -the device to
prevent loss of blood or inflation gas from within a body
cavity during operation of the device.

[0012] Alternatively the cylindrical housing may be
mounted on a prosthesis delivery catheter and the ac-
cess valve be adapted to close around a prosthesis de-
livery device.

[0013] The rotary actuator may be retained in position
by the flexible member extending from the rotary actuator
and through the cylindrical housing. Alternatively the ro-
tary actuator may be retained by a radial flange on the
cylindrical housing or the cylindrical diaphragm. Alterna-
tively the rotary actuator may be retained on the cylindri-
cal housing by the ball and detent arrangement dis-
cussed in more detail below.

[0014] In a preferred form the cylindrical diaphragm of
the valve may be constructed from an elastomeric ma-
terial such as silicone rubber.

[0015] The flexible member may be a string, suture or
band or other suitable material.

[0016] Therotary actuator may have atactile indication
of its action by means of a ball or other device acting into
detents between the actuator and the cylindrical housing.
The ball or other device acting into the detents may be
spring loaded. The ball or other device may be mounted
into the rotary actuator and travel in a circumferential
groove in the cylindrical housing. This may also assist
with retaining the rotary actuator on the cylindrical hous-
ing.

[0017] The rotary actuator may be adapted to be ro-
tated through ah angle of from 30° to 90° in one or both
directions from a central rest position to cause the flexible
member to be pulled which in turn causes the cylindrical
diaphragm to be constricted.

[0018] In a preferred form of the invention there may
be provided an additional apertured diaphragm seal in
the valve to assist with closing off of the delivery catheter
or other medical device.

[0019] Inan alternative embodiment the invention may
be said to reside in an access port on a laparoscopic
catheter the access valve having a cylindrical diaphragm
with alongitudinal aperture therethrough, a flexible mem-
ber passed circumferentially around the cylindrical dia-
phragm and extending radially and/or tangentially there-
from and an extension arrangement to pull the flexible
member radially and/or tangentially to constrict the dia-
phragm to at least partially close off the longitudinal ap-
erture through the access port.

[0020] In a further form, the invention may be said to
reside in an intraluminal deployment device having a
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catheter, the catheter having an access point at a prox-
imal end thereof, the access point being adapted for the
insertion of deployment devices or prostheses and a
valve arrangement to close off the access point, the valve
arrangement having a cylindrical diaphragm with a lon-
gitudinal aperture therethrough, a flexible member
passed circumferentially around the cylindrical dia-
phragm and extending substantially radially and/or tan-
gentially therefrom and an extension arrangement to pull
the flexible member radially and/or tangentially to con-
strict the diaphragm to at least partially close off the lon-
gitudinal aperture in the valve arrangement.

Brief Description of the Drawing

[0021] Thisthen generally describes the invention, but
to assist with understanding reference will now be made
to the accompanying drawings which show preferred em-
bodiments of the invention.

In the drawings:

FIG 1 shows a cross-sectional view of one embodi-
ment of a constriction valve according to this inven-
tion;

FIG 2 shows the cross-sectional view shown in FIG
1 with the valve in its partially constricted position;
FIG 3 shows a cross-sectional view along the lines
3-3in FIG 1;

FIG 4 shows a cross-sectional view along the lines
4-4’in FIG 2;

FIG 5 shows a perspective view of a delivery catheter
including a constriction valve according to this inven-
tion and;

FIG 6 shows an alternative embodiment of constric-
tion valve including a split diaphragm according to
the invention.

Detailed Description

[0022] Now looking more closely at the drawings and
particularly the embodiment shown in Figures 1 to 5 it
will be seen that the access valve generally shown as 2
is mounted onto a catheter body 4. The access valve has
a cylindrical housing 6 into which is received a cylindrical
elastomeric diaphragm 8. The cylindrical elastomeric di-
aphragm 8 defines a cylindrical aperture 3 therethrough.
The end of the cylindrical diaphragm 8 nearest the cath-
eter 4 has an outwardly extending radial flange 10 which
is clamped against the end of the catheter by means of
the cylindrical housing 6. The flange 7 on the cylindrical
housing 6 is received in slot 9 in the catheter body 4 to
hold and seal the valve 2 to the catheter body 4. A rotary
actuator 12 is mounted onto the cylindrical housing 6 and
retained in position by a radial flange 11 extending from
the external end of the cylindrical diaphragm. A string 14
is mounted into the rotary actuator with a knot 1 6 at one
end and then passes through an aperture 20 in the cy-
lindrical housing 6 and then is wound preferably twice
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around the cylindrical diaphragm 8 preferably in a re-
cessed region 22 and then passes through a further ap-
erture 24 in the cylindrical housing before being fixed by
knot 18 again in the rotary actuator. Rotation of the rotary
actuator 12 with respect to the cylindrical housing 6 will
cause the string 14 to be pulled in both directions at once
and hence the cylindrical diaphragm 8 to be constricted.
[0023] The internal cylindrical surface 13 of the rotary
actuator 12 has a circumferential groove 15 which allows
the string 14 to extend around the outside of the cylindri-
cal housing 6 when the rotary actuator 12 is rotated. Al-
ternatively the cylindrical housing 6 may have a circum-
ferential groove on its outer surface to allow the string 14
to extend around the outside of the cylindrical housing 6
when the rotary actuator 12 is rotated.

[0024] Asparticularly showninFigures 3 and 4 adetent
arrangement having a ball 28 loaded by a spring 29 in
an aperture 30 in the rotary actuator runs in a groove 32
in the cylindrical housing 6. The groove 32 has a central
recess 34 and end recesses 36. There may also be fur-
ther recesses or detents between the central recess and
the end recesses. The rotary actuator may be rotated in
either direction to cause constriction of the constriction
valve, and the detents provide tactile feel the action of
the valve.

[0025] Particularly as shown in Figure 4 when the ro-
tary actuator is moved through perhaps 45° of rotation,
it will be seen that the flexible member 14 has been pulled
tangentially in both directions and the cylindrical dia-
phragm has been stretched radially inwards or constrict-
ed and the valve partially closed off. Rotation of the rotary
actuator back to the central position where the detent ball
28 is received in depression 34 will cause the sutures to
loosen again so that the resilient cylindrical diaphragm
will retain its original shape as shown in Figures 1 and
3. Depending upon the number of turns of the flexible
member around the cylindrical diaphragm rotation of the
rotary actuator may be up to 90° or more in either direction
to enable complete closing off of the valve.

[0026] In the embodiment of constriction valve shown
in Figure 6 the sealing action of the valve as discussed
above is assisted by means of an apertured diaphragm
40 which is also clamped between the cylindrical housing
6 and the catheter body 4. The apertured diaphragm 40
has an aperture or a slit 41 completely through it or a half
slit 41, 43 from each side crossed at right angles to pro-
vide extra sealing for the time that the valve is opened
to allow an instrument to be passed through it. The ap-
ertured diaphragm may be formed from a silicone rubber
and may be formed integrally with or separately from the
cylindrical diaphragm.

[0027] In this embodiment the rotary actuator is be re-
tained by a radially outwardly extending flange 42 . This
flange may alternatively be positioned so that it engages
in a groove on the internal cylindrical surface of the rotary
actuator. The rotary actuator may be pushed on over the
flange to click into position to retain it.

[0028] It will be seen that by this invention there is pro-
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vided an access or constriction valve arrangement which
will close over a range of diameters of devices passed
through the valve or can close completely down to be
self sealing.

[0029] Throughout this specification various indica-
tions have been given as to the scope of the invention
but the scope of the invention is limited only by the ap-
pended claims. The examples are given for illustration
only and not for limitation.

Claims

1. An access valve (2) having a housing (6) and a cy-
lindrical diaphragm (8) with a longitudinal aperture
(3) therethrough, a flexible member (14) passed cir-
cumferentially around the cylindrical diaphragm (8)
and extending substantially radially and/or tangen-
tially therefrom and a rotary actuator (12) attached
to the flexible member (14) wherein rotation of the
rotary actuator (12) with respect to the housing (6)
causes the flexible member (14) to be pulled around
the diaphragm (8) to constrict it to at least partially
close off the longitudinal aperture, characterized in
that the rotary actuator (12) extends circumferen-
tially around the housing (6).

2. An access valve as in Claim 1 wherein the rotary
actuator (12) is adapted to pull the flexible member
(14) from both of its ends.

3. An access valve as in Claim 1 wherein the rotary
actuator (12) is adapted to pull the flexible member
(14) from one of its ends.

4. Anaccess valve as in any preceding claim, including
apertures (20,24) in the housing (6) through which
the flexible member (14) extends.

5. An access valve as in any preceding claim, wherein
the rotary actuator (12) is retained in position on the
housing (6) by the flexible member (14) extending
from the rotary actuator to the cylindrical diaphragm
(8) through the housing.

6. An access valve as in any of Claims 1 to 4, wherein
the rotary actuator (12) is retained in position on the
housing by a radial flange (11) on the housing or the
cylindrical diaphragm.

7. An access valve as in any preceding claim, wherein
the cylindrical diaphragm (8) is formed from a resil-

ient material.

8. An access valve as in any preceding claim wherein
the flexible member (14) is a string, suture or band.

9. An access valve as in any preceding claim, further
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including a ball and detent arrangement (28,34)
whereby tactile feel of the action of the rotary actuator
(12) is provided.

10. An access valve as in any preceding claim wherein
the flexible member (14) is attached at both ends to
the rotary actuator (12).

11. An access valve as in any preceding claim wherein
the cylindrical diaphragm (8) includes a recessed re-
gion (22) arranged to receive the flexible member
(14).

12. An access valve as in any preceding claim having a
circumferential groove (15) on the inner cylindrical
surface (13) of the rotary actuator (12) or on the outer
cylindrical surface of the housing (6).

13. An access valve as in any preceding claim mounted
onto an access location of a laparoscopic device.

14. Anaccess valve as in any of Claims 1 to 12 mounted
onto a prosthesis delivery device.

15. An access valve as in any preceding claim further
including an additional apertured diaphragm seal in
the valve to assist with a sealing action.

Patentanspriiche

1. Zugangsventil (2) mit einem Gehéause (6) und einer
zylindrischen Membran (8) mit einer Langsoffnung
(3) dadurch, einem um den Umfang der zylindri-
schen Membran (8) herumgefiihrten flexiblen Glied,
das sich im Wesentlichen radial und/oder tangential
davon erstreckt, und einem an dem flexiblen Glied
(14) befestigten Drehsteller (12), wobei eine Dre-
hung des Drehstellers (12) beziiglich des Geh&uses
(6) dazu fuhrt, dass das flexible Glied (14) um die
Membran (8) herum gezogen wird, um sie zusam-
menzuschniiren und so die Langso6ffnung zumindest
teilweise zu verschlieBen, dadurch gekennzeich-
net, dass sich der Drehsteller (12) um den Umfang
des Gehauses (6) erstreckt.

2. Zugangsventil nach Anspruch 1, bei dem der Dreh-
steller (12) dazu ausgefiihrt ist, das flexible Glied
(14) von seinen beiden Enden zu ziehen.

3. Zugangsventil nach Anspruch 1, bei dem der Dreh-
steller (12) dazu ausgefiihrt ist, das flexible Glied
(14) von einem seiner Enden zu ziehen.

4. Zugangsventil nach einem der vorhergehenden An-

spriiche, das Offnungen (20, 24) im Gehé&use (6) auf-
weist, durch die sich das flexible Glied (14) erstreckt.
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Zugangsventil nach einem der vorhergehenden An-
spriiche, bei dem der Drehsteller (12) durch das sich
von dem Drehsteller zur zylindrischen Membran (8)
durch das Gehause erstreckende zylindrische Glied
(14) am Gehause (6) in Position gehalten wird.

Zugangsventil nach einem der Anspriiche 1 bis 4,
bei dem der Drehsteller (12) durch einen radialen
Flansch (11) an dem Gehaduse oder der zylindri-
schen Membran am Gehause in Position gehalten
wird.

Zugangsventil nach einem der vorhergehenden An-
spriiche, bei dem die zylindrische Membran (8) aus
einem elastischen Material hergestellt ist.

Zugangsventil nach einem der vorhergehenden An-
spriiche, bei dem das flexible Glied (14) ein Bindfa-
den, ein Nahtfaden oder ein Band ist.

Zugangsventil nach einem der vorhergehenden An-
spriiche, das weiterhin eine Kugel- und Arretierungs-
anordnung (28, 34) enthalt, wodurch ein Tastgeflhl
der Aktion des Drehstellers (12) bereitgestellt wird.

Zugangsventil nach einem der vorhergehenden An-
spriiche, bei dem das flexible Glied (14) an beiden
Enden am Drehsteller (12) befestigt ist.

Zugangsventil nach einem der vorhergehenden An-
spruche, beidem die zylindrische Membran (8) einen
ausgesparten Bereich (22) enthalt, der zur Aufnah-
me des flexiblen Glieds angeordnet ist.

Zugangsventil nach einem der vorhergehenden An-
spriiche, das eine Umfangsnut (15) an der zylindri-
schen Innenflache (13) des Drehstellers (12) oder
an der zylindrischen Auenfldche des Gehauses (6)
aufweist.

Zugangsventil nach einem der vorhergehenden An-
spriiche, das an einer Zugangsstelle einer laparo-
skopischen Vorrichtung angebracht ist.

Zugangsventil nach einem der Anspriiche 1 bis 12,
die an einer Prothesenabgabevorrichtung ange-
bracht ist.

Zugangsventil nach einem der vorhergehenden An-
spriche, das weiterhin eine zusatzliche mit einer Off-
nung versehene Membrandichtung im Ventil enthalt,
um eine Dichtungswirkung zu unterstitzen.

Revendications

1.

Soupape d’accés (2) ayant un logement (6) et une
membrane cylindrique (8) avec une ouverture longi-
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10.

tudinale (3) la traversant, un élément flexible (14)
entourant circonférenciellement la membrane cylin-
drique (8) et s’étendant sensiblement radialement
et/ou tangentiellement depuis celle-ci et un action-
neur rotatif (12) attaché a I'élément flexible (14), la
rotation de l'actionneur rotatif (12) relativement au
logement (6) entrainant la traction de I'élément flexi-
ble (14) autour de la membrane (8) pour I'étrangler
afin de fermer au moins partiellement 'ouverture lon-
gitudinale, caractérisée en ce que l'actionneur ro-
tatif (12) s’étend circonférentiellement autour du lo-
gement (6).

Soupape d’acces telle que dans la revendication 1,
I'actionneur rotatif (12) étant adapté pour tirer sur
I'élément flexible (14) par ses deux extrémités.

Soupape d’acces telle que dans la revendication 1,
I'actionneur rotatif (12) étant adapté pour tirer sur
I'élément flexible (14) par une de ses extrémités.

Soupape d’acces telle que dans 'une quelconque
des revendications précédentes, comprenant des
ouvertures (20, 24) dans le logement (6) a travers
lesquelles I'élément flexible (14) s’étend.

Soupape d’acces telle que dans 'une quelconque
des revendications précédentes, I'actionneur rotatif
(12) étant retenu en position sur le logement (6) par
I'élément flexible (14) s’étendant depuis I'actionneur
rotatif jusqu’a la membrane cylindrique (8) a travers
le logement.

Soupape d’acces telle que dans 'une quelconque
des revendications 1 a 4, I'actionneur rotatif (12)
étantretenu en position sur le logement par une bride
radiale (11) sur le logement ou sur la membrane cy-
lindrique.

Soupape d’acceés telle que dans 'une quelconque
des revendications précédentes, la membrane cy-
lindrique (8) étant formée a partir d’'une matiére élas-
tique.

Soupape d’acces telle que dans 'une quelconque
des revendications précédentes, I'élément flexible
(14) étant un fil, une suture ou une bande.

Soupape d’acces telle que dans 'une quelconque
des revendications précédentes, comprenant éga-
lement un agencement a bille et cran (28, 34), ce qui
permet de fournir une sensation tactile de I'action de
I'actionneur rotatif (12).

Soupape d’acces telle que dans 'une quelconque
des revendications précédentes, I'élément flexible
(14) étant attaché aux deux extrémités a I'actionneur
rotatif (12).
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Soupape d’acces telle que dans 'une quelconque
des revendications précédentes, la membrane cy-
lindrique (8) comprenant une région évidée (22)
agenceée de fagon a recevoir I'élément flexible (14).

Soupape d’acces telle que dans 'une quelconque
des revendications précédentes, ayant une gorge
circonférentielle (15) sur la surface cylindrique inter-
ne (13) de I'actionneur rotatif (12) ou sur la surface
cylindrique externe du logement (6).

Soupape d’acces telle que dans 'une quelconque
des revendications précédentes, montée sur un em-
placement d’acces d’'un dispositif laparoscopique.

Soupape d’acces telle que dans 'une quelconque
des revendications 1 a 12, montée sur un dispositif
d’installation de prothése.

Soupape d’acces telle que dans I'une quelconque
des revendications précédentes, comprenant éga-
lement une membrane supplémentaire d’étanchéité
a ouverture pour contribuer a une action d’étanchéi-
té.
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