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CLAIMS

1. A catheter system comprising:

an outer elongated element having an outer elongated element proximal end and
an outer elongated element distal end, said outer élongated element having an outer
elongated element lumen extending from said outer elongated element proximal end to
said outer elongated element distal end and having an outlet port at said outer elongated
element distal end, and a proximal occlusion element located at said outer elongated
element distal end, said proximal occlusion element proximal to said outlet port, said
proximal occlusion element comprising a proximal occlusion element proximal end and a
proximal occlusion element distal end;

an inner elongated element having an inner elongated element proximal end and
an inner elongated element distal end, and a distal occlusion element iocated at said inner
elongated element distal end, said inner elongated element positioned within said outer
elongated element lumen wherein said outer elongated element is coaxially arranged with
respect to said inner elongated element, said coaxial arrangement providing a delivery
lumen between said inner and outer elongated elements for delivery of a delivery
substance to a vessel through said delivery lumen and through said outlet port, wherein
said inner elongated element distal end is distal to and movable with respect to said outer

elongated element distal end, and wherein said inner elongated element further comprises

o pressure relief element at said inner elongated element distal end; and

a quidewire positioned through said pressure relief slement.

2-—+he-catheter-system-cf-glaim-1.-wherein-said-inner-elongated-element further
comprses-a-pressure-relief-element-at-said-inner-elongated-slement distal-end:

32. The catheter system of claim 1, wherein a distance from said proximal

occlusion element proximal end to said proximal occlusion element distal end is in a

range of 5-40 cm.
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43. The catheter system of claim 1, further comprising at least one inflow

occlusion element positioned proximal to said proximal occlusion element.

& The-catheter system-of-claim-4;-wherein-said-at least-ope-inflow-osslusion
element-comprises-mulliple-inflow oeelusion-elements:

64. The catheter system of claim 43, further comprising an inflow occlusion
shaft positioned coaxial to said outer elongated element, and wherein said at least one

inflow occiusion element is positioned on said inflow occlusion shaft.

75. The catheter system of claim 1 wherein said inner elongated element further
comprises a core wire extending from and attached to said inner elongated element

distal end and extending to and attached to said inner elongated element proximal end.

§——— The-catheter sysiem-obclaim-——whersin-said--core—wire-is-sandwiched
betweean-polymeris-layers-ol-a-shaft-of sald-inner-clongated-element

96. The catheter system of claim 1, wherein said delivery substance is a
therapeutic or diagnostic agent introduced into said outer elongated element lumen, and
said delivery substance is positioned between an outer wall of said inner elongated
element and an inner wall of said outer elongated element, and said delivery substance
is positioned hetween said distal and proximal occlusion elements when introduced into

a vessel.

A0-——~Fhe-catheter-system-of-claim—l—whearein—sald-inner-elongated-element
comprises-an-inner-elongated-elementlomen.

Ht——The cathetersystem-of-claim-10 Hurther comprising a-guidewire positioned
within-seid-inner-elengaled slement lumen:
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A27. The catheler system of claim 1, further comprising a hub at said outer
elongated element proximal end, said hub configured for introducing said delivery

substance into said outer elongated element lumen.

438. The catheter system of claim 427, wherein said hub is further configured
for introducing said inner elongated element through said outer elongated element

lumen.

449. The catheter system of claim 21, wherein said pressure relief element has
an inner diameter which is approximately 0.002” greater than a diameter of a guidewire

to be placed therethrough.

4510. The catheter system of claim 21, wherein said pressure relief element

comprises a separate distal element positioned distal to said distal occlusion element.

4811. The catheter system of c¢laim 21, wherein said pressure relief element

comprises a passageway through said distal occlusion element.

47412. The catheter system of claim 1, wherein said distal occlusion element is a

fixed wire bailoon.

4813. The catheter system of claim 1, further comprising a guidewire positioned

through said outer elongated element.

4814. The catheter system of claim 1, wherein said inner elongated element
comprises an exposed portion having an exposed portion proximal edge at a proximal
occlusion element distal end and an exposed portion distal edge at a distal occlusion
element proximal end, and wherein said exposed portion has a length extending from
said exposed portion proximal edge to said exposed portion distal edge, wherein said
length may be varied by moving said inner elongated element with respect to outer

elongated element.
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2815. A method for treating a vessel, the method comprising:

introducing an outer elongated element into a vessel, said outer elongated
element comprising an outer elongated element lumen therethrough and a proximal
occlusion element at a distal end thereof;

introducing an inner elongated element into the vessel, said inner elongated
element comprising a distal occlusion element at a distal end thereof and further
comprising a pressure relief element at a distal end thereof;

introducing a guidewire through said pressure relief element:

positioning said outer elongated element externally and coaxially to said inner
elongated element, and positioning a distal end of said inner elongated element distal to
a distal end of said outer elongated element, wherein said distal occlusion element is
positionable at varying distances from said proximal occlusion element;

deploying said distal occlusion element and said proximal occlusion element; and

introducing a delivery substance through said outer elongated element into the
vessel belween said distal and proximal occlusion elements while simultaneously
removing blood from the vessel through said pressure relief element_while said

guidewire is inside said pressure relief element.

2416. The method of claim 2015, wherein said positioning said outer elongated
element coaxially to said inner elongated element is done prior to said introducing said
outer elongated element and prior to said introducing said inner elongated element, and

wherein introducing said outer and inner elongated elements are done simultaneously.

e @ The-method—of-claim—20—wherein-said-introducing-said—outer-elongated
element-is-done-over-a-guidewire—and-wherein-said-introducing-said-inner-elongated
elementis-done-oversaid-guidewire-and-throbgh-said-cuterelongated-clement lumen:

2317. The method of claim 2018, wherein said deploying said distal occlusion

element is done prior to said deploying said proximal occiusion element.
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2418. The method of claim 2015, wherein said deploying said proximal occlusion

element is done prior {o said deploying said distal occlusion element.

2518. The method of claim 2015, further comprising adjusting a distance
between said distal occlusion element and said proximal occlusion element prior to said

introducing a delivery substance.

2620. The method of claim 2015, wherein said introducing said outer elongated
element and said inner elongated element is done by pesitiening-a-guidewire-through-a
pressure-relief-element-on-sald-inner-elongated-element-and-introducing said inner and

outer elongated elements together over said guidewire.

2721. The method of claim 2015, further comprising perfusing blood through an
inner elongated element lumen and into the vessel distal to said distal occlusion

element.

2822. The method of claim 2721, further comprising removing blood via a supply
elongated element, said supply elongated element positioned coaxial to said outer

elongated element and proximal to said proximal occlusion element.

e 2B The-methad-ol-claim- 20 further-cormprising-removing-said-inner-elongated
element-from-the-vesselwhile-leaving said-outer elongated-element-in-the-vessel:

e 3G h@-methed-of -claim-20-wherein-deploving-said-distaleselusien-element
and-said-proximal-occlusion-elementis-done-multiple times during-a-prosedure:

3423. The method of claim 2015, wherein said steps of deploying said distal
occlusion element and said proximal occlusion element and introducing said delivery
substance comprises repeatedly deploying and introducing so as to establish blood flow

in between each of said deployments and introductions.
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3224. The method of claim 2015, further comprising stopping outflow of blood

through a side branch vessel.

3325. The method of claim 3224, wherein said stopping is done by deploying an

inflow occlusion element proximal to the side branch vessel.

34——~A-methedfor-treating avesselthe-method comprising:
——iptroducing—an—outer-elongated—element—into—a—vessel—-said-outer—elongated
element-compHsing—an—outer-elongated-element-lumen-therethrough-and—apreximal
scelusion-element-at-a-distal-end-thereof,-said-proximal-ecclusion-clement-comprising-a
proximal-occlusion-slementproximal-end-and-a-proximal-ocelusion-element distal-end:
———introdueing-an—-inner-elongated—element-into-the-vessel-said—inner—elongated
elementcomprising-a-distal-occlusion-element-at-a-distal end-thereef;
pesitioning-said-suterslongated-element-externally-and-coaxiallyto-said-inner
elengated-elementand-positiening-a-distal-end-ef-said-innerelongated-element-distal-to
a-distal-end-of-said-outer-elongated-element,-wherein-said-distal-occlusion-element-is
pesitienable-at-varying-distances-from-said-proximal-oselusion-clement;
providing-an-inflow-ecclusion-element-proximal-to-said-preximal-osslusion-element
proximal-end:
———stopping-outilow-of-blood-through-a-side-branch-vessel-by-depleying-said-inflow
oscclusion-element:
deploying-said-distal-osclusion-element-and-said-proximal-ocelusion-element-and
introducing-a-delivery-substanse-through-said-cuter-elongated-element-into-the
vessel-between-said-distal and prosdmal-ceslusion-slements:

———36———The-method-of-claim-34;-wherein-said-stepping-outflow-of blood-comprises
eceluding-an-inflow-eeclusion-peintlecated proximalto—the-side-branch-vessel.

———36——the-—method—eof —sclaim—34—wherein—said—providingan—inflow—oscelusion
element—comprises—providing—an—exended —proximal—oeclusion—element,—wherein—a
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distance—betwesn—said-proximal-oeslusion—element—proximal—end-—and—a—praxmal
oeslusion-element distal- enddsin-arange-of-5-40-erm-

e F et RQ-REtHeE—0f - claim—34,—wherein—said-—providing—an—inflow—ogelusion
element comprises providing at-least-one addiional-ecelusion element-proximal-to-said
proximat-eeclusion-element.

38T he-method—of-claim 34 -further-comprising—providing a—pressure-relief
elemept-at-a-distal-end-of-said-inner-elongated-element-and-remeving-blood-from-the
vesset-through-said-pressure-relief-element:

39— The-nethod—of-claim-34—wherein-sald-pesitioning-said-outer-elongaled
element-coaxially-to-said-inner elongated- element-is-dene-pror-io-said-introducing-said
outer-elongated-element-and-prerio-sald-introdusing-said-innerelongated-elementand
whersindipirodusing-said-euterand innerelengated-elements-are-dene-simultaneously:

e At he-method-of-claim-34;-wherein-said-introdusing-said-auter-elongated
element-is-done-over-a-guidewire-and-wherein-said-introdusing-said-inner-elongated
elementis-done-oversaid-guidewire-and-through-said-ocuter-elongated-elementlumen-

e —Hhe—method—of -claim—34;--whereth—said--deploying-said distal-esslusion
element-is-done prierte-said-deploying-sald-preximal-ocelusion-element:

— et 2 The-nethed-of ¢laim-34—wherein-said-depleying-said-proximal-osclusion
element-is-done-prior-to-said-depleying-said-distal-ecclusion-element.

—d 3 The-methed-of-claim-34-further comprising-adjusting-a-distance-between
said--distal—eaclusion—element—and-—sald—proximal—oeslusion—element—prior—to--said
introdysing-a-delivery-substance-
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, said-intreducing-said-cuter-elongated
elemeant and-said-inner- e@wamd@mmmﬂ%y%w%immﬁwgh—a
pressure-reliel-element-on-said-inner-elongated-element-and-infroducing-said-inner-and
outer-elongated-elementstogetheroversaid-guidewire:

45— The-method-of-claim-34furthercomprising-perfusing-blood-through-an
inner—elongated—element-lumen—and-inte—the—vessel-distal-to-said-distal—oeclusion
slement:

v 48— he-method-of-claim-45,-further comprising-remeving-blood-via-a-supply
elongated -element;-said—supply-elongated -element-positioned-coaxial-to-said-outer
elongated-element-and-proximalde-said-proximal-ecclusion-element

———4f—The-methed-of-claim-34further-comprising removing-said-inner-elongated
element-from-the-vessel-while-leaving-said-cuterelongated-elementinthe vessel:

e 4@ Thie-rrethed-of-claim-34;-wherein-deploying--said-distal-ocelusion-element
and-said-proximal-ecclusion-element-is-dene-multiple-times-during-a-procedure.

48— he—method-of-sclaim—34—wherein—said-steps—of -deploying—said—distal
ecclusion-element-—and-said-preximal-osclusion-element-andintrodusing-said-delivery
substance-comprisesrepeatediy deploying-and-introducing-so-as-to-establish-blood-flow
in-between-cach-of said-deployments-and-introdustions-



