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IMPLANTABLE MEDICAL DEVICE 
INCLUDING VALVE MEMBER 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application claims the benefit of Great Britain 
patent application No 1710339 . 1 filed on Jun . 28 , 2017 and 
U . S . Provisional patent application No . 62 / 525 , 998 filed on 
Jun . 28 , 2017 both entitled “ Implantable Medical Device 
Including Valve Member ” the entire contents of which are 
incorporated herein by reference . 

TECHNICAL FIELD 
[ 0002 ] The present invention relates to an implantable 
medical device including a valve member , for example for 
a false lumen of dissection . 

BACKGROUND OF THE INVENTION 
[ 0003 ] A false lumen caused by a type B aortic dissection 
may be treated by closing the upstream end of the false 
lumen for example with a stent graft . However , in some 
instances , the false lumen can still receive backflow from 
downstream tears in the false lumen wall . 
00041 A conventional way to treat this is to use a candy 
plug , in particular a candy plug including a valve element . 
[ 0005 ] Some existing documents include U . S . Pat . No . 
9 , 364 , 354 , “ Distal False Lumen Occlusion in an Aortic 
Dissection with a Homemade Extra Large Vascular Plug : 
The Candy - Plug Technique ” by Kolbel et al . , J Endovasc 
Ther . 2013 August ; 20 ( 4 ) : 484 - 9 . , U . S . Pat . No . 7 , 278 , 430 , 
U . S . Pat . No . 9 , 427 , 233 , CN203852449 , U . S . Pat . No . 
6 , 926 , 689 , WO 2008 / 097590 . 

Preferred embodiments are for use at the downstream end of 
a false lumen to prevent backflow . 
[ 0014 ] Preferred embodiments can be made with conven 
tional stent and graft materials . 
[ 0015 ] In some embodiments , the distal end of the valve 
member is radially compressible and / or radially foldable . 
[ 0016 ] Preferably , the valve member is secured to the 
internal wall of the support member , and the distal end of the 
valve member is preferably loose from the support member . 
[ 0017 ] Preferably , the valve member includes a graft 
material tube . 
In some embodiments , the proximal end of the valve mem 
ber has a proximal opening and the distal end of the valve 
member is openable to a maximum distal opening , wherein 
the maximum distal opening is smaller than the proximal 
opening . 
[ 0018 ] Preferably , in a deployed condition of the device , 
the valve member includes a lumen from the proximal end 
to the distal end , wherein the lumen tapers along at least part 
of the length of the valve member . 
[ 0019 ] In some embodiments , in a deployed condition of 
the device , the lumen along the at least part of the length of 
the valve member is substantially conical . 
[ 0020 ] Some embodiments include first and second lines 
of attachment along the at least part of the length of the graft 
material tube , the first and second lines of attachment 
reducing a size of the lumen in a deployed condition of the 
device and dividing a wall of the valve member into a first 
side section and a second side section by attaching opposing 
points of the valve member , the first and second lines of 
attachment converging towards the distal end of the valve 
member . 
10021 ] In some embodiments , at each cross section of the 
at least part of the length of the valve member , the perimeter 
sections provided by the first and second side sections are 
substantially the same size . 
[ 0022 ] The first and second lines of attachment can be 
provided by stitching . 
10023 ] Some embodiments can include a biasing element 
configured to bias the distal end of the valve member to 
adopt a closed configuration . The biasing element can 
include attracting magnetic elements and / or a resilient mem 
ber . The resilient member can include first and second wires 
comprising shape memory material . 
[ 0024 ] In some embodiments , the lumen of the support 
member has a proximal section proximal of the valve 
member , the proximal section being in fluid communication 
with an interior of the valve member . The support member 
can have a distal section distal of the proximal end of the 
valve member . 
[ 0025 ] In some embodiments , the internal wall of the 
support member is unitary with the valve member . 
[ 0026 ] In some embodiments , the device includes a tubu 
lar member providing the internal wall of the valve member 
and being inverted through itself to provide the valve 
member . 
100271 In some embodiments , the support member has a 
proximal anchoring section , a distal anchoring section , and 
an attachment support section , wherein the attachment sup 
port section is between the proximal anchoring section and 
the distal anchoring section and has in a deployed condition 
a smaller diameter than the proximal anchoring section and 

SUMMARY OF THE INVENTION 
[ 0006 ] The present invention seeks to provide an 
improved implantable medical device . 
[ 0007 ] According to an aspect of the invention , there is 
provided an implantable medical device , including : 
[ 0008 ] an elongate support member including an internal 
wall forming an internal lumen ; and 
[ 0009 ] an elongate flexible tubular valve member having a 
length , a proximal end , and a closable distal end , the 
proximal end of the valve member being secured to the 
support member and configured to be held open thereby in 
a deployed condition of the device , the valve member being 
at least partially unstented along its length ; 
[ 0010 ] wherein in a deployed condition of the device flow 
in a proximal direction causes the distal end of the valve 
member to be closed . 
[ 0011 ] Preferred embodiments provide a plug for prevent 
ing backflow through a false lumen of a dissection , which 
includes a valve which can be readily compressed for 
delivery and which provides reliable closure of the false 
lumen preventing backflow of blood thereto . 
[ 0012 ] It is known to use a candy plug to plug backflow 
from downstream tears in a false lumen wall . However , a 
problem with some existing candy plug assemblies is that 
the valve is difficult to compress radially for delivery 
through an introducer assembly . 
[ 0013 ] Preferred embodiments provide a more effective 
valve apparatus which can be readily constrained for deliv 
ery purposes . 
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[ 0047 ] FIG . 14 is a side elevational view of a device 
according to another embodiment of the invention ; 
10048 ] FIG . 15 is a side elevational view of the device of 
FIG . 14 in a pulled out form for reference ; 
100491 . FIG . 16 is a side elevational view of a delivery 
device ; 
[ 0050 ] FIG . 17 is a side elevational view of the device of 
FIG . 14 on a delivery device ; 
10051 ] FIG . 18 is a side elevational view of a modification 
of the device of FIG . 14 ; 
10052 ] FIGS . 19 - 22 are views of a device according to the 
embodiment of FIG . 14 ; and 
[ 0053 ] FIGS . 23 - 26 are views of a delivery device for 
embodiments of the invention . 

the distal anchoring section , wherein the proximal end of the 
valve member is secured to the support member in the 
attachment support section . 
[ 0028 ] In some embodiments , the support member 
includes a candy plug . 
[ 0029 ] In some embodiments , the distal end of the valve 
member is configured to open to allow components of an 
introducer system to be retracted , and otherwise to be 
closed . 
[ 0030 ] In some embodiments , the distal end of the valve 
member is configured to close and to remain closed after 
components of an introducer system have been retracted . 
[ 0031 ] In some embodiments , the distal end of the valve 
member is configured to be and remain closed after com 
ponents of an introducer system have been retracted . 
[ 0032 ] Some embodiments provide a valve arrangement 
which can be fitted to the inner lumen of a candy plug , this 
being made of a tubing of graft material which is sewn to 
have a conical or tapering form . The wide end of the tubing 
can be sewn to the inside of the candy plug , whereas the 
narrow , free , end is disposed downstream in the normal 
direction of bloodflow . When there is backflow the tubing 
will preferably close to prevent flow of blood back into the 
false lumen . The free end of the tubing may be provided with 
nylon fibres for thrombogenic purposes . In some embodi 
ments two magnets may be disposed on opposing sides of 
the narrow opening of the valve at its free end to close the 
valve when a cannula , tip and / or wire guide are pulled out . 
Backflow will preferably cause the valve to close even in the 
presence of the magnets . 

DETAILED DESCRIPTION 

BRIEF DESCRIPTION OF THE DRAWING 
[ 0033 ] Embodiments of the invention are described below , 
by way of example only , with reference to the accompanying 
drawings , in which : 
[ 0034 ] FIG . 1 is a schematic representation of a type B 
aortic dissection with a false lumen closed at its upstream 
end ; 
( 0035 ] FIG . 2 is a schematic representation of a type B 
aortic dissection showing how back flow from downstream 
tears can be plugged using a known candy plug ; 
[ 0036 ] FIG . 3 is a side elevational view of a known candy 
plug ; 
[ 0037 ] FIG . 4 is a perspective view of a known candy 
plug ; 
0038 ] FIG . 5 is a side elevational schematic view of a 

device according to an embodiment of the invention ; 
[ 0039 ] FIG . 6 is a cross - sectional view of part of the 
device of FIG . 5 ; 
[ 0040 ] FIG . 7 is a schematic view of the valve member of 
the device of FIGS . 5 to 6 ; 
10041 ] FIG . 8 is a perspective view of the valve member 
of the embodiment of FIGS . 5 to 7 ; 
[ 0042 ] FIG . 9 is an end view of the valve member of the 
embodiment of FIGS . 5 to 8 ; 
10043 ] FIG . 10 shows the valve member of the embodi 
ment of FIGS . 5 to 9 ; 
[ 0044 ] FIG . 11 is a schematic view of a valve member of 
another embodiment of the invention ; 
[ 0045 ] FIG . 12 is an end view of the valve member of FIG . 

[ 0054 ] Described below are preferred embodiments of an 
implantable medical device constructed according to the 
teachings herein . It is to be understood that the drawings are 
not to scale and are intended merely to be illustrative of the 
features and elements of the device and its components . 
[ 0055 ] Throughout this specification the term proximal 
with respect with both human or animal vasculature will be 
used to refer to the region closest to the heart and similarly 
that part of the implantable medical device which when in 
use is closest to the heart , while the term distal will be used 
for the regions of the human or animal vasculature further 
from the heart and similarly those parts of the implantable 
medical device which in use are further from the heart . With 
regard to a deployment or introducer assembly or retrieval 
device , the term distal is also used to denote the part of the 
assembly which remains closest to the clinician during the 
medical procedure , and typically outside the patient , and the 
term proximal is also used to denote the end of the assembly 
which is furthest from the clinician and which is first fed 
endoluminally into the patient ' s vasculature . 
[ 0056 ] . A proximal direction is a direction in which move 
ment would cause an object to assume a more proximal 
position . A distal direction is a direction in which movement 
would cause an object to assume a more distal position . 
[ 0057 ] The implantable devices described herein have 
what could be termed a compressed configuration or a 
compressed condition for delivery and a deployed configu 
ration or a deployed condition upon implantation . Unless 
otherwise specified , the description of the devices relates to 
the deployed condition . 
[ 0058 ] FIG . 1 shows a representation of a type B aortic 
dissection which has resulted in a false lumen 10 . An 
upstream tear 12 in the aortic wall has been closed by a stent 
graft 14 . However , the stent graft 14 does not extend all the 
way to the downstream end of the false lumen . 
[ 0059 ] In this case , there is a downstream tear 16 in the 
false lumen wall which allows backflow into the false 
lumen . This can prevent the false lumen from draining and 
put additional strain on the dissection . 
[ 0060 ] FIG . 2 is a representation of a known way of 
addressing the problem shown in FIG . 1 . 
10061 ] As can be seen in FIG . 2 , a further stent graft 18 has 
been deployed downstream of the first stent graft 14 in the 
aorta . In addition , a candy plug 20 has been deployed in the 
false lumen . 
[ 0062 ] The candy plug of this example is shown in more 
detail in FIG . 3 . 

11 ; 
[ 0046 ] FIG . 13 is a schematic view of a valve member of 
another embodiment of the invention . 
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[ 0063 ] As can be seen in FIG . 3 , the candy plug includes 
an elongate support member 22 in the form of a stent graft . 
[ 0064 ] The support member includes a proximal anchor 
ing section 24 , a distal anchoring section 26 , and an inter 
mediate section 28 . 
[ 0065 ] In a deployed condition , as shown in FIG . 3 , the 
intermediate section 28 has a smaller diameter than both the 
proximal anchoring section 24 and the distal anchoring 
section 26 . The diameters of the proximal anchoring section 
24 and distal anchoring section 26 are approximately the 
same in the device shown in FIG . 3 . The smaller diameter of 
the intermediate section can be caused by a diameter reduc 
ing suture . 
[ 0066 ] As can be seen in FIG . 3 , the support member also 
includes a proximal tapering section 30 and a distal tapering 
section 32 . The proximal tapering section 30 connects the 
proximal anchoring section 24 to the intermediate section 
28 , and the distal tapering section 32 connects the interme 
diate section 28 to the distal anchoring section 26 . 
[ 0067 ] The proximal tapering section 30 has in the 
deployed configuration a diameter which tapers from the 
proximal anchoring section to the intermediate section 28 . 
The distal tapering section 30 has in the deployed configu 
ration a diameter which tapers from the distal anchoring 
section to the intermediate section 28 . 
[ 0068 ] The elongate support member 22 includes an inter 
nal wall forming an internal lumen which is continuous 
through the proximal anchoring section , proximal tapering 
section , intermediate section , distal tapering section , and 
distal anchoring section . The intermediate section 28 is 
between and in fluid communication with the proximal 
anchoring section 24 and the distal anchoring section 26 . 
10069 ] The support member is provided by a graft material 
tube with , in the device of FIG . 3 , 5 stents . A stent is 
provided on each of the proximal anchoring section 24 , the 
proximal tapering section 30 , the intermediate section 28 , 
the distal tapering section 32 , and the distal anchoring 
section 26 . The stents on the proximal and distal anchoring 
sections are , for the support member of FIG . 3 , internal , 
whereas the stents on the tapering sections and on the 
intermediate section are external . As can be seen from FIG . 
3 , the stents at the proximal and distal anchoring sections are 
provided with gold markers . 
[ 0070 ] The support member 22 supports a valve element 
( shown in FIG . 4 ; not visible in FIG . 3 ) to prevent backflow 
into the false lumen by occlusion of the lumen . 
[ 0071 ] As can be seen in FIG . 2 , the candy plug 20 has 
been deployed in the false lumen adjacent to or upstream of 
the tear 16 and the valve element can prevent the false lumen 
from receiving new blood from the tear 16 . 
[ 0072 ] However , a problem with some existing candy plug 
assemblies is that the valve is difficult to compress radially 
for delivery through an introducer assembly . 
10073 ] A device 40 according to an embodiment of the 
invention is described with respect to FIGS . 5 to 10 . 
[ 0074 ] FIG . 5 shows the device 40 including a support 
member 22 which is the same as the support member shown 
in FIG . 3 with exceptions detailed below . 
[ 0075 ] The support member of FIG . 5 is not for supporting 
the same valve as the support member of FIG . 3 . Instead , the 
support member of FIG . 5 supports an elongate flexible 
tubular valve member 42 shown in FIGS . 6 to 9 and 
discussed below . The elongate flexible tubular valve mem - 
ber 42 has an open proximal end 44 in a deployed condition 

of the device and a closable distal end 46 . The distal end 46 
can be opened , for example to allow retraction of an 
introducer tip , cannula and / or wire - guide as described 
below . However , proximal flow for example of blood causes 
the distal end 46 to be closed to minimise back flow into a 
false lumen . This can assist blood in the false lumen to 
thrombose . The elongate flexible tubular valve member is 
easily radially compressible or foldable for compression into 
an introducer assembly . 
10076 ] . The proximal end 44 and closable distal end 46 can 
be seen for example in FIG . 6 . 
[ 0077 ] The proximal end 44 of the valve member 42 is 
secured to the support member 22 and configured to be held 
open thereby in the deployed condition of the device to 
provide a proximal opening . In the embodiment of FIGS . 
5 - 10 , the proximal end 44 of the valve member 42 is secured 
to the internal wall of the support member around the 
circumference of the proximal end 44 of the valve member 
42 around an inner circumference of the internal wall at an 
attachment support section . Accordingly , in the deployed 
condition of the device , the diameter of the proximal end 44 
of the valve member 42 is the same as the diameter of the 
attachment support section . In this embodiment , the attach 
ment support section corresponds to the intermediate section 
28 of the support member 22 . 
10078 ] In this embodiment , the proximal end 44 of the 
valve member 42 is secured to the support member 22 by 
being attached by being sewn to the support member . 
However , the skilled person will appreciate that other means 
of securing or attaching the proximal end 44 of the valve 
member 42 to the support member 22 are possible , for 
example using a suitable adhesive . 
[ 0079 ] The closable distal end of the valve member 42 in 
this embodiment is loose from the support member and is 
radially compressible and radially foldable so that , in the 
deployed condition of the device , flow in a proximal direc 
tion , for example against the distal end of the valve member 
42 , causes the distal end 46 of the valve member to be 
closed . 
10080 ] In many embodiments , the distal end 46 of the 
valve member is configured or designed only to open to 
allow components of an introducer system to be retracted , 
and otherwise to be closed . 
[ 0081 ] As can be seen from FIG . 6 , in this embodiment , 
the distal end 46 of the valve member 42 is substantially 
located at the same longitudinal position as the distal end of 
the support member 22 . However , in other embodiments , the 
distal end 46 of the valve member 42 may be disposed 
proximally or distally to the distal end of the support 
member 22 . 
[ 0082 ] The valve member 42 in this embodiment is a tube 
made of conventional graft material . However , it is not 
excluded that other flexible materials , provided they are 
suitable for implantation in a human or animal body , may be 
used for the valve member 42 . 
[ 0083 ] . The material of the valve member 42 is preferably 
substantially impermeable to blood . In addition , the internal 
wall of the support member is preferably substantially 
impermeable to blood and is preferably configured to seal 
against the walls of a false lumen in such a way as to prevent 
backflow from passing around the valve member 42 . In this 
embodiment , this is achieved by the distal anchoring section 
26 being configured to seal against the walls of a false 
lumen , and for the internal wall of the support member 22 
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to be substantially impermeable to blood at least from the 
proximal end 44 of the valve member 42 to the distal 
anchoring section 26 , and preferably to the distal end of the 
support member 22 . 
[ 0084 ] In the embodiment of FIGS . 5 - 10 , the valve mem 
ber 42 includes a lumen from the proximal end 44 to the 
distal end 46 , and the lumen tapers along the length of the 
valve member 42 . 
[ 0085 ] Accordingly , the distal end 46 of the valve member 
42 is openable to a maximum distal opening which is smaller 
than the proximal opening at the proximal end 44 of the 
valve member 42 . 
[ 0086 ] In this embodiment , the taper provides a substan 
tially conical shape to the lumen of the valve member 42 . 
[ 0087 ] FIG . 7 shows in more detail the tapering of the 
lumen of the valve member 42 
[ 0088 ] As can be seen from FIG . 7 , in this embodiment , 
the valve member 42 tapers in a linear fashion from the 
proximal end 44 to the distal end 46 , although non - linear 
tapers are possible in other embodiments . 
[ 0089 ] The valve member 42 includes a first line of 
attachment 48 and a second line of attachment 50 . The first 
and second lines of attachment are provided along the length 
of the taper and reduce the size of the lumen by dividing a 
wall of the valve member 42 into a first side section 52 , and 
a second side section 54 which decrease in size in a distal 
direction . 
[ 0090 ] This is done by the first and second lines of 
attachment attaching together opposing lines of points of the 
valve member 42 . There can be imagined to be a plane 
encompassing the longitudinal axis of the valve member 42 
( the plane of the page in FIG . 7 ) . The first and second lines 
of attachments each attach a line of points on the wall of the 
valve member 42 with an opposing line of points on the wall 
of the valve member 42 on the opposite side of the plane . 
The first side section 52 and the second side section 54 are 
therefore located on opposite sides of the plane . 
[ 0091 ] FIG . 7 shows the first side section 52 . The second 
side section 54 is on the opposite side of the valve member 
42 . 
[ 0092 ] The first and second lines of attachment create 
lateral flanges 56 , which are sections of the wall of the valve 
member 42 which are radially outside the first and second 
lines of attachment and therefore do not provide part of a 
wall of the valve member lumen . 
10093 ] . The first and second side sections 52 and 54 
therefore provide perimeter or wall sections for the lumen 
which are substantially the same size . However , in other 
embodiments , there can be first and second side sections of 
different sizes . 
[ 0094 In this embodiment , the first and second lines of 
attachment are provided by stitching or sewing . However , 
other means of attachment can be used in other embodi 
ments . 
[ 0095 ] In addition , a circumferential thrombogenic ele 
ment 60 is provided around the inner circumference of the 
lumen of the valve member 42 proximally offset from the 
distal end 46 of the valve member 42 . In this embodiment , 
the circumferential thrombogenic element 60 is provided by 
thrombogenic fibres , in this embodiment nylon fibres 
although polyester or other thrombogenic material can be 
used , which are sewn by stitching 62 to an inner surface of 
the first and second side sections 52 , 54 of the wall , as shown 
in FIG . 9 . However , in other embodiments , thrombogenic 

elements can be provided elsewhere in the valve member 
such that they contact fluid in the lumen of the valve . 
100961 . As can be seen from FIG . 5 , in this embodiment , 
the proximal and distal anchoring sections 24 , 26 have a 
diameter of about 30 mm to about 50 mm and the interme 
diate section has a diameter of about 18 mm . However , the 
skilled person will appreciate that the dimensions can be 
varied in accordance with the treatment to be carried out . In 
particular , although the proximal and distal anchoring sec 
tions have substantially the same diameter in this embodi 
ment , this is not necessarily true in every embodiment . 
[ 0097 ] Although not depicted , the support member of FIG . 
5 includes stents as per the support member of FIG . 3 . 
However , the skilled person will appreciate that the number 
and arrangement , for example whether the stents are external 
or internal , can be varied . 
[ 0098 ] In addition , although the stents at the proximal and 
distal anchoring sections 24 , 26 include gold markers in this 
embodiment , any radiopaque marker can be used , or the 
markers can be omitted entirely . 
[ 0099 ] To use the device of FIGS . 5 - 10 , the device is 
compressed into a introducer assembly in a conventional 
way . However , the device of FIGS . 5 - 10 is advantageous in 
that the elongate flexible tubular valve member 42 is very 
easily folded or radially compressed and does not signifi 
cantly limit the compression of the support member 22 as 
some prior art candy plugs do . 
[ 0100 ] During introduction , the device is introduced and 
deployed in a conventional way , for example as per the 
candy plug 20 of FIG . 2 . Generally , a wire guide is advanced 
to the treatment site , and a delivery device is then advanced 
over the wire guide . The delivery device generally com 
prises an introducer cannula with a distal tip , and an outer 
sheath . The device 40 is carried in a compressed configu 
ration between the inner cannula and outer sheath with the 
inner cannula passing through the valve member . Typically , 
a pusher member is included proximally of the device 40 to 
help advance the device 40 to the desired position in a 
conventional manner . When the device 40 is at the treatment 
site , the outer sheath is retracted , allowing the device 40 to 
expand into the deployed configuration and seal against the 
walls of the false lumen . The introducer system is then 
retracted . The distal end of the valve member 42 can open 
to allow the inner cannula , tip and wire guide to be retracted 
through the distal end of the valve member 42 . 
10101 ] Once the device is in position , blood in the false 
lumen will tend to thrombose . This is because blood flowing 
through the tear 16 will flow against the distal end 46 of the 
valve member 42 and cause this to compress or fold and 
close , preventing proximal flow into the valve member and 
thereby preventing proximal flow into the false lumen . Once 
the blood in the false lumen has thrombosed , there is no risk 
for false lumen expansion and risk of rupture . 
f0102 ] The sealing of the valve member to the support 
member , and the substantial impermeability of the distal part 
of the support member 22 , prevents blood from flowing 
around the valve member 42 and undermining the effect of 
the device . 
f0103 ] An elongate flexible tubular valve member 62 for 
another embodiment of the invention is shown in FIG . 11 . 
[ 0104 ] Although only the valve member 62 is shown in 
FIG . 11 , in practice the valve member is secured to a support 
member 22 in the same manner as per the embodiment of 
FIGS . 5 - 10 . In addition , all of the features and possible 
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alternatives of the embodiment of FIGS . 5 - 10 apply equally 
to the embodiment to which FIG . 11 relates with exceptions 
detailed below . 
[ 0105 ] In this embodiment , the device , in particular the 
valve member 62 , includes a biasing element 66 biasing the 
distal end 46 of the valve member 62 to adopt a closed 
configuration for example to close the distal end of the valve 
member after components of an introducer system have been 
retracted through the distal end of the valve member . In any 
event , the distal end of the valve member is configured to 
close in response to proximal flowing back flow flowing 
against the distal end of the valve member . 
[ 0106 ] In this embodiment , the biasing element includes a 
first Nitinol wire 68 on a first side of the valve member 62 , 
and a second Nitinol wire 70 on a second side of the valve 
member 62 . 
[ 0107 ) FIG . 12 provides an end on view of the distal end 
46 of the valve member 62 showing the first and second 
Nitinol wires 68 , 70 . 
[ 0108 ] As can be seen from FIGS . 11 and 12 , the first 
Nitinol wire 68 is associated with the first side section 52 , 
and the second Nitinol wire 70 is associated with the second 
side section 54 . However , as can be seen in FIGS . 11 and 12 , 
the first and second Nitinol wires extend over both the first 
and second side sections and the flanges 56 to the lateral 
extremities of the valve member 62 . 
[ 0109 ] The first and second Nitinol wires are configured so 
that in a deployed condition of the device , the first and 
second Nitinol wires 68 , 70 are biased to adopt a closed 
configuration . In other words , they are biased to close an 
opening between them , which opening is preferably in a 
central region of the valve member 62 . 
[ 0110 ] The first and second Nitinol wires 68 , 70 are 
attached to the distal end 46 of the valve member 62 , for 
example by adhesive or sewing or other means . Therefore , 
the first and second Nitinol wires 68 , 70 bias the distal end 
46 of the valve member to adopt a closed configuration . 
[ 0111 ] The device of this embodiment is used in the same 
manner as for the embodiment of FIGS . 5 - 10 . However , in 
this embodiment the first and second Nitinol wires 68 , 70 
assist with closing the distal end 46 of the valve member 62 
for example after components of an introducer system have 
been retracted through the distal end of the valve member . 
In any event , the distal end 46 of the valve member 62 is still 
configured to close in response to proximal flowing back 
flow flowing against the distal end 46 of the valve member 
62 . 
[ 0112 ] In other embodiments , the first and second wires 
68 , 70 do not need to be made of Nitinol , but could be made 
of other shape memory materials , or indeed other materials 
which can be biased to adopt a closed configuration , for 
example materials with spring characteristics . 
[ 0113 ] In addition , although the first and second wire 68 , 
70 in FIG . 11 extend across the first and second wall sections 
and the flanges , in other embodiments , the first and second 
wires may be present only on the side sections 52 , 54 . 
[ 0114 ] In other embodiments , the first and second wires 
68 , 70 may be replaced or enhanced by a single wire around 
the circumference of the lumen of the valve member 62 , 
around the perimeter of the valve member 62 , or around a 
part of the circumference of the lumen or a part of the 
perimeter of the valve member 62 . 
[ 0115 ] Although FIG . 11 shows the biasing member 66 as 
being present at the distal end 46 of the valve member 62 , 

it could be offset therefrom . However , presence at the distal 
end of the valve member 62 is preferred to provide optimal 
closure to the distal end 60 , 46 of the valve member 62 . 
[ 0116 ] The valve member 82 relating to another embodi 
ment is shown in FIG . 13 . This embodiment corresponds to 
the embodiment to which FIGS . 11 and 12 relate , except that 
the biasing member 86 is provided by first and second 
magnets attached to the valve member 82 . The first and 
second magnets are configured such that opposite or attract 
ing poles face each other so as to create an attractive force 
between the magnets . In this way the first and second 
magnets are configured to bias the distal end 46 of the valve 
member 82 into a closed configuration in a similar way to 
the embodiment to which FIGS . 11 and 12 relate . It is noted 
in this regard that the valve member 42 is a low flow , 
pressure , lumen . The magnets are biased to close an opening 
between them , which opening is preferably in a central 
region of the valve member 62 . 
[ 0117 ] . Although there are shown first and second magnets 
in FIG . 13 , there could be more magnets appropriately 
arranged to create a closing force at the distal end of the 
valve member 82 . 
0118 ] In addition , as for FIGS . 11 and 12 , it is possible for 
the first and second magnets to be offset from the distal end 
46 of the valve member 82 , although this is not preferred . 
0119 ] Another embodiment of the invention is shown in 
FIGS . 14 and 15 . Except where otherwise specified , features 
and modifications of the embodiment of FIGS . 14 and 15 
can be the same as for other embodiments described herein . 
f0120 ] In the embodiment of FIGS . 14 and 15 , the device 
140 includes an elongate support member 122 which does 
not have a candy plug design but is , at least in the deployed 
condition , substantially cylindrical . 
[ 0121 ] In this embodiment , the support member 122 has in 
the deployed configuration a diameter of about 46 mm , and 
a length of about 71 mm , although these dimensions can be 
varied to suit the treatment and / or patient . 
[ 0122 ] The support member 122 comprises a graft mate 
rial tube 130 extending from a distal end 126 to a proximal 
end 124 and providing an internal wall to the support 
member , thereby forming an internal lumen . At the proximal 
end 124 , the graft material tube 130 inverts , that is to say it 
turns inside itself , and passes back through the internal 
lumen , providing the elongate flexible valve member 142 
having a proximal end at the proximal end 124 of the support 
member , and having a distal end 146 . 
[ 0123 ] The valve member 142 has as for the embodiments 
described above , a closable distal end such that flow in a 
proximal direction against the distal end causes it to be 
closed . 
[ 0124 ] As for the valve member 42 described above , the 
valve member 142 tapers , in the deployed condition , from 
the proximal end to the distal end thereof . The degree of 
taper can decrease from the proximal to the distal end 
thereof . In this embodiment this is achieved by the degree of 
taper decreasing in stages ; however , in other embodiments 
other techniques such as a non - linear taper may be used . 
10125 ] . The tapers may be achieved by attaching opposing 
sides of the tube 130 in a corresponding way to that 
described for the embodiment of FIG . 5 . 
f0126 ] . The support member 122 is provided with stents to 
support the internal wall and hold it against the vessel walls , 
and to hold open the proximal end of the valve member 142 
in a deployed condition of the device . In this embodiment , 
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there are provided three stents , a proximal external stent , a 
distal internal stent , and an intermediate internal stent . 
However , in other embodiments , different numbers of stents 
can be provided , and they can have different arrangements 
regarding whether they are internal or external . In this 
embodiment , the stents are each provided with four gold 
markers , although this can be varied as described for the 
above embodiments . 
[ 0127 ] The device includes a valve member positional 
constraint arrangement attaching the valve member 142 to 
the internal wall of the support member between the proxi 
mal and distal ends of the valve member . This can limit the 
amount the valve member 142 can move laterally and can 
thereby assist the valve member in remaining aligned in a 
substantially longitudinal direction . In this embodiment , the 
valve member positional constraint arrangement is provided 
by ties 136 . In this embodiment there are two ties positioned 
diametrically opposite each other , although other numbers 
and other arrangements of ties can be provided in other 
embodiments . 
[ 0128 ] FIG . 15 shows the device in a non - inverted state for 
reference . As discussed above , the internal wall of the 
support member 122 and the valve member 142 are made as 
one graft and the inner part is turned around and pulled 
inside . In this embodiment , the diameter of the valve mem 
ber 142 tapers from 46 mm to 12 mm and has a tolerance of 
4 mm . 
[ 0129 ] In this embodiment , the valve member includes a 
first valve section 152 , in this embodiment with a longitu 
dinal length of about 23 mm , a second valve section 154 , in 
this embodiment with a longitudinal length of about 27 mm , 
and a third valve section 156 , in this embodiment with a 
longitudinal length of about 20 mm . In this embodiment , 
each of the first , second and third valve sections has a 
uniform degree of taper along its length which differs from 
the degree of taper of adjacent valve sections . Accordingly , 
in this embodiment , the first valve section 152 , which is at 
the proximal end of the valve member 142 has a greater 
degree of taper than the second and third valve sections . The 
third valve section , which is at the distal end of the valve 
member 142 , has a lesser degree of taper than the first and 
second valve sections . 
[ 0130 ] The third valve section 156 in this embodiment has 
no taper at all and is substantially cylindrical . 
[ 0131 ] In this embodiment , the first valve section tapers 
from a diameter of about 46 mm to a diameter of about 20 
mm and the second valve section tapers from a diameter of 
about 20 mm to a diameter of about 12 mm , which is the 
diameter of the third valve section . Of course , all the 
dimensions can be varied to suit the patient and procedure to 
be performed 
[ 0132 ] Although this embodiment includes first , second 
and third valve sections , other embodiments may include 
more or fewer valve sections . 
10133 ] FIG . 16 shows a delivery device suitable for use 
with the embodiment of FIG . 14 , and FIG . 17 shows the 
device 140 in a deployed configuration but with the delivery 
device still extending through it . 
10134 ] As can be seen in FIG . 17 , an introducer system 
200 includes a wire guide 202 , an inner cannula 204 with a 
distal tip 205 , a pusher member 206 , and an outer sheath 
208 . The device 140 is deployed in a corresponding manner 
to that described for the device 40 . However , in the embodi 
ment of FIGS . 14 and 15 , the device is not of a candy plug 

design , and the support member 122 seals the aortic wall 
along the whole length of the support member . 
10135 ] FIG . 18 shows modification of the device 140 in 
which the diameter is about 40 mm . 
[ 0136 ] FIGS . 19 to 22 show a device according to the 
embodiment of FIGS . 14 and 15 . 
10137 ) FIGS . 23 to 26 show a delivery device such as that 
shown in FIG . 17 . 
[ 0138 ] Although in the embodiments described above the 
valve member tapers along the entire length of the valve 
member 42 , in some embodiments , the valve member tapers 
along only part of the length . 
[ 0139 ] Although the embodiments described above have a 
taper produced by attaching opposing sides of a graft tube , 
in other embodiments , the graft tube can be manufactured in 
a tapering form . 
( 0140 ] All optional and preferred features and modifica 
tions of the described embodiments and dependent claims 
are usable in all aspects of the invention taught herein . 
Furthermore , the individual features of the dependent 
claims , as well as all optional and preferred features and 
modifications of the described embodiments are combinable 
and interchangeable with one another . 
What is claimed is : 
1 . An implantable medical device for preventing backflow 

into a false lumen of dissection , including : 
an elongate support member including an internal wall 

forming an internal lumen ; and 
an elongate flexible tubular valve member having a 

length , a proximal end , and a closable distal end , the 
proximal end of the valve member being secured to the 
support member and configured to be held open thereby 
in a deployed condition of the device , the valve mem 
ber being at least partially unstented along its length ; 

wherein in a deployed condition of the device flow in a 
proximal direction causes the distal end of the valve 
member to be closed . 

2 . The device of claim 1 , wherein the device provides a 
plug . 

3 . The device of claim 1 , wherein the distal end of the 
valve member is radially compressible and / or radially fold 
able in a deployed condition of the device to provide a valve 
function . 

4 . The device of claim 1 , wherein the valve member is 
secured to the internal wall of the support member . 

5 . The device of claim 1 , wherein the distal end of the 
valve member is loose from the support member . 

6 . The device of claim 1 , wherein the valve member 
includes a graft material tube . 

7 . The device of claim 1 , wherein the proximal end of the 
valve member has a proximal opening and the distal end of 
the valve member is openable to a maximum distal opening , 
wherein the maximum distal opening is smaller than the 
proximal opening . 

8 . The device of claim 1 , wherein in a deployed condition 
of the device the valve member includes a lumen from the 
proximal end to the distal end , wherein the lumen tapers 
along at least part of the length of the valve member . 

9 . The device of claim 8 , wherein in a deployed condition 
of the device the lumen along the at least part of the length 
of the valve member is substantially conical . 

10 . The device of claim 8 , including first and second lines 
of attachment along the at least part of the length of the graft 
material tube , the first and second lines of attachment 
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reducing a size of the lumen in a deployed condition of the 
device and dividing a wall of the valve member into a first 
side section and a second side section by attaching together 
lines of points on the wall of the valve member , the first and 
second lines of attachment converging towards the distal end 
of the valve member . 

11 . The device of claim 10 , wherein at each cross section 
of the at least part of the length of the valve member , the 
perimeter sections provided by the first and second side 
sections are substantially the same size . 

12 . The device of claim 10 , wherein the first and second 
lines of attachment are provided by stitching . 

13 . The device of claim 1 , including a biasing element 
configured to bias the distal end of the valve member to 
adopt a closed configuration . 

14 . The device of claim 13 , wherein the biasing element 
includes attracting magnetic elements . 

15 . The device of claim 13 , wherein the biasing element 
includes a resilient member . 

16 . The device of claim 15 , wherein the resilient member 
includes first and second wires comprising shape memory 
material . 

17 . The device of claim 1 , wherein the internal wall of the 
support member is unitary with the valve member . 

18 . The device of claim 17 , wherein the device includes 
a tubular member providing the internal wall of the valve 
member and being inverted through itself to provide the 
valve member . 


