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i nvention concerns an endovascul ar device for
treatnment of a bodily vessel of a patient at a
surgical site. Background of the Invention 10 The
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outwardly to the second position such that the circumferential surface of said
25  mechanically expandable device engages with the inner surface of the vessel so
as to maintain a fluid pathway through said vessel; and
' a membrane secured to a portion of the circumferential surface of said
mechanically expandable device; _
wherein at least one capture agent is permanently attached to the lumenal
30 surface of the membrane to capture a predetermined target component from blood
passing through the fluid pathway; and at least one signal agent is permanently
attached to the lumenal surface of the membrane io signal the captured itarget
component to up regulate or down regulate a cell function of the captured target
component to enhance endothelialization and healing.
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The cell function may be any one from the group consisting of. proliferation,

migration, maturation, and apoptosis.




35 The cell function may be any one fromthe group
consisting of: proliferation, “mgration, maturation,
and apoptosis. 2 The predetern ned target conponent

may be an endothelial progenitor cell, and the signal
agent up regulates the proliferation and maturati on of
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The cells may be any one from the group consisting of: fibroblast cells and smooth
25 muscle cells.

The cell function may be any one from the group consisting of: production of
protein chains and proliferation.

30 There may be included at least one capture agent permanently attached to the
vessel wall surface of the membrane to capture the predetermined target
component from the vessel wall in contact with the membrane.

The cell function may be any one from the group consisting of: proliferation,
35  migration, maturation and apoptosis.




reduce the recruitnent and infiltration of white bl ood
cells. The signal agent may erthance endothelial cel
alignnent and proliferation of 5 endothelial cells to
the nenbrane. The capture agent and signal agent may
increase the rate of endothelialization to decrease
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The membrane may be secured to the entire circumferential surface of the
mechanically expandable device.

“30  The bodily vessel may be any one from the group consisting of: intracranial bodily
vessel, bodily vessel suffering from a hemorrhagic, ischemic or vascular disease,
bodily vessel with damaged vessel walls, and bodily vessel less than 4 mm in
diameter.

35 In a second aspect, there is provided an endovascular device for treatment of a

bodily vessel of a patient at a surgical site, the endovascular device comprising:




a menbrane secured to a portion of the circunferenti al
surface of said nechanically 4expandab| e devi ce;

wherein at | east one capture agent is pernanently
attached to the vessel wall surface of the nmenbrane
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vessel of a patient at a surgical site, the endovascular device comprising:

30 a mechanically expandable device expandable from a first position to a
second position, said mechanically expandable device is expanded radially
outwardly to the second position such that the circumferential surface of said
mechanically expandahle device engages with the inner surface of the vessel so
as to maintain a fluid pathway through said vessel; and

35 wherein at least one capture agent is permanently attached to the lumenal
side of the device to capture a predetermined target component from blood
passing through the fluid pathway, and at least one signal agent is permanently




5 to enhance healing of the vessel wall frominjury
caused after the nechanically 3 expandabl e device is
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Detailed Description of the Drawings
Referring to Figure 1, there is provided an endovascular device 10 for treatment of
an intracranial bodily vessel 5 of a patient at a surgical site. The bodily vessel 5
30 may suffer from hemorrhagic, ischemic or vascular diseases or have weakened,
torn or breached vessel walls. The device 10 comprises: a stent-like scaffold 11
covered by the ultra-thin membrane or coating 15. The membrane 15 may be a
solid or permeable membrane 15 with varying degrees of porosity. The membrane
15 has two surfaces: a lumenal surface and a vessel wall surface. On the lumenal
35 surface, agents 20, 21, 22 are permanently attached to the membrane 15. On the
vessel wall surface, agents 23, 24, 25 are permanently attached to the membrane
15.




5 attached to the |unenal surface of the nenbrane 15
to signal the captured target 6 conponent 30 to up
regul ate or down regulate a cell function of the
captured target conponent 30 to enhance

endot helialization and healing. The cell function may
i nclude: proliferation, mgration, maturation, and
apoptosis. The predeterm ned target conponent 30 may
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35  the membrane 15. The signal agent 25 signals a predetermined target component
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In an example where the bodily vessel 5 is not technically diseased but has a

portion of the vessel wall which is weakened, torn or breached, the device 10 may
be used to cover or bridge the torn or breached portions. This leads to a new
vessel wall and endothelium to be regenerated at these weakened portions.

© 30

in one embodiment, the device 10 only has at least one capture agent 24
permanently attached to the vessel wall surface of the membrane 15 to enhance
healing of the vessel wall 5 from injury caused after the stent 11 is expanded. The
capture agent 24 enhances healing of the vessel wall and incorporation of the

35  device 10 into the vessel wall 5. The capture agent 24 also enables proliferation of
vessel wall components to enhance the healing of the weakened or breached
portion of the vessel wall 5. The capture agent 24 also encourages proliferation
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15 arranged in a second conformation of a branched
structure nade up of an organilé |inker anchored to

t he nmenbrane 15. Although a device 10 has been
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4. The device according to claim 3, wherein the signal agent is an endothelial

progenitor cell specific L-PDMP.

30 5. The device according to claim 1, wherein the signal agent is arranged in a
first conformation of a single arm structure to function independently of the capture
agent.

6. The device according to claim'5, wherein the signal agent down regulates
35  the cell function of a cell to reduce proliferation or up regulate the apoptosis of
“undesirable cells adsorbed on the surface of the membrane.




25 endot helialization and reduce the tine for
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25  inflammatory agent and the cell function is fo reduce the recruitment and infiltration
' of white blood cells.

14, The device according to claim 1, wherein the signal agent enhances
endothelial cell alignment and proliferation of endothelial cells to the membrane.

30
15. The device according to claim 14, wherein the capture agent and signal
agent increase the rate of endothelialization to decrease the time for the reaction of
thrombosis and restenosis to occur after the mechanically expandable device is
expanded to the second position.

35




14. The device according to claim1, wherein the

signal agent enhances endothédfial cell alignment and
proliferation of endothelial cells to the nenbrane. 30
15. The device according to claim14, wherein the
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22. The device according to claim 1, wherein the membrane is secured to the

25  entire circumferential surface of the mechanically expandable device.

23. The device according to claim 1, wherein the bodily vessel is any one from
the group consisting of: intracranial bodily vessel, bodily vessel suffering from a
hemorrhagic, ischemic or vascular disease, bodily vessel with damaged vessel

30 walls, and bodily vessel less than 4 mm in diameter.

24, An endovascular device for treatment of a bodily vessel of a patient at a
surgical site, the endovascular device comprising:
a mechanically expandable device expandable from a first position to a
35  second position, said mechanically expandable device is expanded radially
outwardly to the second position such that the circumferential surface of said



24. An endovascul ar device for treatnent of a bodily
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29. An endovascular device for treatment of a bodily vessel of a patient at a
surgical site, the endovascular device comprising:

30 a mechanically expandable device expandable from a first position to a
second position, said mechanically expandable device is expanded radially
outwardly to the second position such that the circumferential surface of said

. mechanically expandable device engages with the inner surface of the vessel so
as to maintain a fluid pathway through said vessel; and

35 wherein at least one capture agent is permanently attached to the lumenal
side of the device to capture a predetermined target component from blood
passing through the fluid pathway, and at least one signal agent is permanently




second position, said nechanlcally expandabl e devi ce

is expanded radially outward!¥y to the second position
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