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(57) Abstract: Vascular access devices and
methods of use may utilize a single access port
which is attached to a vessel wall and allows
for controlled insertion of small to large sized
instruments and catheters. The access port may
be secured via securement mechanisms deployed
from within the vessel lumen. Also, one or more
cutting blades may be utilized to create and/or
define the individual flaps in the access port
and/or underlying tissue wall at the time of port
deployment and securement. Such an access
port allows a user to access and/or re-access
the same artery and/or vein of patients utilizing
various diameter catheters and instruments while
maintaining hemostasis.
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VASCULAR ACCESS BEVICES AND METHODS OF USE

CROSS-REVERED

{CETO RELATEDR APPLICATIONS
{8001 This application clatms the benetit of priority to U8, Prov. Pat. App.
SO/828, 746 filed Qutober B, 2006, which is incorporated herein by refirenes in its

3 entirety.

FIELD OF THE INVENTION
[EHHIZ ] The present invention relates o devices and methods for accessing sndfor
controlling vascular access pungctuse sites. More particularly, the present invention
i relates to devices and methods for aceessing andior controlling entry throagh vascalar

puncture sites vig self-adjusting entry devices,

BACKGROUND OF THE INVEMTION
{0003 The inoreasing success of interventional fechnigues to access and repair
15 structural disorders of the heart and vascular system has led o inereasing demand for
such procedures. Methods o deploy either intra-vaseular stents or vadve repair devices
gengrally utilize the insertion of cathetery through arieries and veins in the upper or fower
extremities. As the technology and the ability to treat & widerrange of medical
conditions evolve, the devices delivered have increased in size. Accordingly, closure of
20 Harger sized holes left by larger dlameter catheters niay be problematic for & patient.
{0044 A conuncn cause of paticut morbidity for intgrventional techniques is
vascular access site complications, sach ay bematomas, psetdoaneurysms, and
retroperitoneal bleeding. Such complizations are fikely to inersase in freguency and
severity with anti-coagnlation and the use of larger diameter catheters used to deliver the
23 endovascular devices, These complications may lead o prolonged hospital stay,
ncressed costs, and the possible need for transfusion or surgery, Additonally,
comphications tuay lead to patient dissatisfaction and discomfrt.
{8685] Manual compression of a vascular acesss site i typically utilized 1o
achieve hemostasis of the opening when the size of the catheter sheath used 336 For
M fess. Bat endovascular treatment of larger anearysims and valvular diseases in an anti-
copguiated patient generally requive catheter sheaths in the range of 1824 F. Although a
cut-down can be performed by a vascular surgeon o directly close the access site in the

artery Or vein, alternative amd Jess tnvasive methods are desivable. Furthenmore, difation
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of the artery or vein by the inorgasing diameter eatheters can lead to damage and toaring
of the vessel wall, making thom less amenable to direot closure.
j0be] Conventional methods and devices used 1o close vessel punciure sites ov

ports, typically in the 6-8 F range. generally fall into the following categories: direct

L 1)

pressure, sealant-based devices, siture-based devices, staple-based devices, and diveat
closure by cut-down and vasoular sature. However, onch of these methods st devices
huas thedr hoitations, For instance, most of these methods and devices have failure rates
of ap o 30% when utilized on relatively targe diameter holes, e.g., 18 F or greater,
Moreover, suture or staple-miediated deviees alao have the disadvantage of potentially
11 narrowing the artery caliber and thus are covtraindicated for use in relatively small
vessels, .., § nun or dess. Additionally, procedures requiring repeated acvess o vessels
may require the creation or wiultiple access sites as closure by many conventional
devioes and methods fail to allow for repeated access Hwough the same site,
16607} Accordingly, there is a need for methods and devices which allow for the
15 controliod access by any number of various sized devices o auy nomber of various
dizmeter vessels while matataining hemostasis as well as for allowing repeated agvess to

a vessal through a single access site a8 necessary or destrable.

SUMMARY (8 THE INVENTION
20 (P08 Access ports and moethods of use for controlling access to vascular bodies
mary allow for a single access port which is adhered, connected, or otherwise attached to
a vessel wall and allows for, but is not binited o, control of small to large sized vascular
defisety, use with anticoagulation agents, rapid sheath removal, garly ambulation of the

patient, access through the same port, maintaining a size of the vessel lumen afier repair,

Bt
L2y

ete. Mareover, sueh an access port may allow a user to aceess and/or re-acoess the same
avtery and/or vein of patients utilizing varions diameter catheters and instraments,

[ BO09Y When an instrament or catheter is inserted throngh the flaps of such an
access port, the flaps may be pushed fnwardly inte the vessel lumen to provide a channel
30 wall from damage. The owter periphery of the access port may vemain intael and the
flaps may allow the insertion of various sized catheter sheaths, Removal of the
instrirsent or catheter may allow fur the veturm of the pateh flaps to a neutral position.
The ackess port would altow re-access of the vessel, if neczesary, even in the anti-

coagulated patient,

et
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iy Generally, the socess port may comprise a flexible pateh sized for
securement upon a vessel tumen, whers the patch may define an opening thersthrough
with one or more flaps, at teast one elastically deformable seaffold member integrated

with the patch, wherein the one or more flaps are deformable into a open port

§  configuration when an instrument or catheter is inserted through the opening, and where

Hur at feast onwe moeniber is further bissed to revonfigure the one or more flaps bavk e a

closed port configuration apon removal of the instrument or catheter,
{0011} The gecess port may be secured vin one or more securement mechanisms

deployed optionally from within the vessel lumien, Additionally, one or more cutting

H blades may be utitized to create and/or define the individual tlaps in the access port
andfor nlirlving tissue wall at the time of port deplovment and securement.
{6012] When deployed and in use, one exemplary method for securing the access
port to the vessel humen may generally comprise advancing « plercing and securement

assembly in a fow profile configoration through the vessel opening into the vesse! lumen,

A

expanding the piereing and securement assembly into a deployment configuration within
the vessel hunen, compressing tissue surrounding the vessel opening between the
plercing and securement assembly and a distal end of 2 housing shaft such that the access
port 15 securgd to an outer sarface of the vesse! lumen, recontfiguring the pierciog and

securerment assembly into its low profils configuration, and withdrawing the plercing and

ik

#  securement assembly from the vessel Jumen through the access port such that one or
more flaps defined on the vascular port are configared from an open port configuration ©
a closed port confipuration upon withdrawal,
BRIEF RDESCRIPTION OF THE DRAWINGS
S (003 Fig. 1 illusirates one variation of a device with a plercing and securement

assembly positioned through a vesselwall priov 1o securement of a deployable aceess
pert.

{0814} Fig. 2A illustrates a detail partial cross-sectional view of a piercing and
senurement assembly posttioned within a vessel with one or more secusrement

30 mechanisms fo be mated against the access port,

{6015] Fig, 2B ilustrates the device of Fig. 2A utilizing a guidewire passed
trough @ lumen defined through the device to facilitate access into the vessel.

e Figs. 2C to 2G Hlusirate a method for confirming suitable placement or

positioning within a vessel prior fo deployment of the access port.

s
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7] Figs, 3A to 3G ilustrate one method whers a plescing and secaremen
assembly is pierced through a vessel wall in g fow profile configuration and then

expanded into an expanded or deployment configuration for securing an acuess port 10 a

surface of the vessel,

LA

[0018] Figs. 4A and 48 ilustrate one variation fir deploying or reconfiguring a
plercing and securement asserably front Us low profile configuration into an expanded ov
deployment configuration atilizing an expavsion mechanism,
10019} Figs. SA and 51 iHlostrate top views of one variation of an access port
pricy to deploymaent and baving one or more {laps created through the port for
{0 deployment, respectively.
{6020] Figs. 6A and 68 show side views of an access port secured along a vessed
surfaoe with one or more catheter shafls being advanceable into or withdrawn from the
ACCeSS pOrt.
{021} Fig. 7 iHuostrates a side view and partial cross-sectional detail view of
IS another varigtion of an aceess port secured along a vessel wall and having overlapping
Hap surfases to facilitate hemostasis through the ageess port.
[9922] Fig. 8 shows a top view and partial cross-sectinnal side view of ancther
variation of an sccsss port baving interfeckable or interfitable flap surtaces,
{123} Figs. 9A and 9B show top views of vet another varfation of an access port
20 baving at least three flaps iHlustrating closure of the flaps relative to one apother tpon
withdrawal of a shaft from between the Naps.
o024 Figs. 104 and 108 show top views of vet apother variation of an access
port having one or more sutures passed between adjacent Haps for optisnally secaring
the flaps via the sutures.
25 {025 Figs. 11A and 1B ilastrate perspective and cross-sectional side views,
respectively, of yet ancther variation ol an access port having integrated deployable

members {or securing the accoss port 1o a vassel,

DETAILED DESCRIPTION OF THE INVEMTION
30 [0626] Vascular access control devices and wmethods of use may allow tor a
aingle access port which is adhered, connected, or otherwise attached to a vessel wall and
allows for. but is not imited to, control of small o large sized vascular defects {e.g.,

farge sized vascular defects or openings may range anywhere from 12F - 24 F), use with



30

WO 2008/045703

PCT/US2007/079982

anticoagulation agents, rapid sheath removal, sarly ambulstion of the patient, access
through the sanwe port, maintatning i stre of the vesss! lumen after repair, st

{007 Morenver, such an access post nuy allow a user to gecess and/or re-acoess
the same artery and/or vein of paticnts utilizing various diameter catheters and
instruments. For instance, patients who may require long-term indwelling catheters or
those who require repeated jotravascudar access, 2.5, hemodialysis patisnts, may benefit.
Thus, after a procedure utilizing the access port, the tissue region swrrounding the access
port may be closed upon the port and left implanted ju the patient as the access pornt
provides hemostasis of the vessel. Wre-entey or further access is desired o the vessel for
amy further procedures, the access porl may again be entered through the tissue region for
the re~entry or re-introduction of one or more instruments or catheters throued the same
port without having to ereate any addiional entry paths into the vessel tumen, The re-
entry or further access through the gecess port may be obtained lntra-operatively or post-
operatively spanning anywhere from hours, days, weeks, months, or even years from an
initial procedure. Moreover, the accgss port may be lefl implanted within the patient
permanently. if so sesired, to provide this re-entry path into the vessel for Tuture e or i

may be optionally removed st any time and the opening through the vessel may he

closed.
(00281 Turaing to Fig. 1, an exomple of such a devive is fHustrated ju vessel

entry gssemnbly 10, Vessel entry assembly 10 may allow a user 1o create a controfled
vascular opening by maintaining a vascular puscturs while protecting the vessel during
msertion anddfor withdrawal of refatively large diameter sheaths, catheters, or
instruments. Assesbly 1 may deploy and secure a deployable access poat 28 within or
against the vessel wall where the aceess port 28 may allow for the automatic closare and
sealing of a vascular opening to maintain hemostasis when instruments or cathelers are
withdrawn from the port 28, as described in further detmil below,

{2 As shown, vessel entry assembly 18 may gengrally comprise a body or
housing 13 which miay be held by the user during a provedure, A housing shaft 14 may
extend distally from body 12 and an additional piercing and securement assembiy 16
connected to elongate shaft 18 may be ranslatably actuated relative to body 12, as
described below in further detail.

{H030] Piercing and securement assembly 16 sway be tapeved into a plercing tip
26 1o faciliate entry through a vessel wall 46 and sccess into the vessel lumen 42,

Plunger 22 may positioned along a proximal end of hody 12 to provide counterforce

Lo
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velative to handles 24 projecting fromy body 12 when asserably 18 i3 actosted for securing
acuess port 28 to the vesse] wall 48, A cestral tumen 26 may he optionally defined
through the assembly 1 through which any mumber of instruments or agents, such as
contrast agent, may be passed through. In one variation, a guidewire may be passed
through lomen 26 o facitate entry jnto the vessel buwen 42, such as used during entry
methods such as the Seldingsr technigue.

{8831 Generally in ase, percing and securement assembly 16 mav be configured
o a fow profile shape for indtially piercing through vessel wall 40 aud creating vessel
opening 44 into vessel lumen 43, To the vastation utilizing a central lumen 26 through
assembly 140, contrast may be injected through the device and into the vessel 26 W
confirm appropriate positioning of piercing and securement assembly 16 within lumen
42, Muoreover, a guidewire may be passed through assembly 18 and into vessel humen 42
to facilitate entry and access into the vessel 48,

{8032} Once within lomen 42, plercing and securement assembly 16 may be
expanded or reconfigured into is deploved profile, as shown in Fig. 1, to reveal one or
e securement mechanisms 38 alouyg a proximal portion of plercing and securement
assemnbly 16, Securement mechanisms 30 may comprise any number of securement
members such as rivets, scraws, projections, keved mernbers, magnetic elaments, ete.
which are removably held along plercing and securament assembly 16 in apposition to
the interior of vessel wall 40 and access port 28.

{823 Aceess port 28 may have one or more openings or receiving channels {or
complementary magnels having an opposite polarity to those menbers 38 held by
plercing and securement assembly 18), which correspond in alignment and in number
with securement mechanisms 30, When piercing and securessent assembly 16 and
securernent mechanisms 3 are urged proximally inte contact against the interior of
vessel wall 48, the portion of visse! wall 40 may become compressed batwesn assembly
16 and access port 28 positioned near ov at a distal end of housing shaft 14 such that
seonrement mechanisms 38 may at least partially plorce through vessel wall 40 and into
receiving contact with the corresponding openings on access port 28, Morcover, any
nuber of securement mechanisms 3 may be wtilized provided that the mumber and
placemunt of mechanisims 3 against access port 38 is suflicient (0 secare the access port
28 againgt or to the vessel wall 48, For instance, four or move sgeurement mechanisms
38 may be un iiibrmlvxr spaced such that they securs against access port 38 aniformly

against the tesue.

G
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{341 Optionally, one or more acluatable cutting blades 33 may be positioned
within the distal end of housing shaft 14 proximally of access port 28, For instanee, fiaw
or more culting blades 32 may be unifonnly spaced within shaft 14 such that when
bandles 24 andior plunger 22 are distally urged 34 to theseby distally urge 36 housing
shalt 14, the cutiing blades 32 may cut through a portion of gecess port 28 and at least
partially through vessel wall 48 to create two or more retractable flaps, as deseribed in
further detast below. Allernatively, bousing shaft 14 may be urged distally while
assembly 16 and securement mechanisms M are urged proximally 38 ina simultaneous
motion to bring securement mechanisms 36 into contact with access port 28.

{0035 The access port 28 miay be appropriately sived o access a variety of
catheter or instramient diameters, ¢.g., catheter sheaths ranging in size sywhere from 12
F 24 ¥ Moreover, assembly HY anddor accsss port 28 may be designed o be
disposable after use for a single-use application,

{36 Fig. 2A shows g partial cross-sectional detail vies of plercing sod
securement assembly 16 positioned within vessel lumen 42 1o its deploved configuration
with nuultiple securement mechanisms 38 positioned in apposition against vessel wall 4@
for engagement with access port 28, Also illustrated ave cutting blades 32 for cutting
o aceess port 28 andlor vessel wall 48 for oreating the two or more retractable flaps,
{371 Fig. 2B illustrates a partial cross-sectional detal view of an aliernative
variation of a device haviog central fumen 26 defined through assemibly 1. As shown,
guidewire 82 may be passed throngh ceutral humen 26 such that #s exits through
guidewire hunen opening 56 and into vessel lumen 42, Guidewirs 52 may by optionalty
maintained through vessel opening 44 even when assembly 16 is withdvawn from the
vessel wall 49 to facilitate the entry and goidance of additional instruments,

{00381 In yet another variation fiv confirming sultable placement or positioning
within a vessel priorio deployment of the aceess port 28, an outer sheath or catheter $4
may introduced through vessel opening 44 over or along poidewire 32, as shown in Fig.
2C. Catheter 84 myy have an inflatable balleon or member $6 positioned near or at a
distal end of catheter 84 which is introduced through opening 44 in its deflated
configyration but once placed through opening 44 and within vessel fumen 42, balloon
36 roay be inflated via an inflation lumen defined throagh catheter 54 to a diamster
which is greater than a diameter of vessel opening 44, as shown in Fig. 2D, Although
batloon or member 86 is illustrated a3 a balloon, it may be coni gured alternatively as an

expandable scaffold or one or move radially extendable members.

e
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{8039} With balloon or member 56 inflated or expansted, catheter 34 may be
retracted proximally such that balloon 56 is pulled against the interior surface ol the

vessel 4@ unti] resistance is felt by the physician, as shown in Fig, 2E. The absence of
any resistance may indicate that the catbeter 84 or balloon 86 i3 improperly positioned
with vespect to the targeted vessel 48 and that reintroduction or repositioning may be
desirable. Ones the positinning through vessel opening 44 has been determined as being
suitable for deploving the avcess port 28, housing shalt 14 may be advanced through
catheter 34 along goidewire 82 untih eutry indo vessel lumen 42 has been achisved, as
shown in Fig. 2F.

(G648 Although housing shafl 14 is iHasirated as being introduced through a
tumen within catheter 84, other variations may include advancing housing shaft 14 over
or along catheter 34 such that a distal end of housing shaft 14 i advanced into appaosition
against an exterior of vessel 6. In cither case, ouee housing shaft 14 has been sunably
positioned with respect to the targeted vessel 44, balloon or member 36 may be dellated
and withdrawn proximally from vessel lumen 42, as shown in Fig. 2G, to allow for the
deplovment and securament of access port 28, as described hergin,

{041 Figs, 3A 0 30 illostrate one sethod for ereating the initial acoess and
deplovment of access port 38 against ov upon vessel wall 4. As shown in Fig. 3A,
elongate shafl 18 and piercing and securement assembly 16 may be pierced info the
patient body, e.g., at @ femoral access point, to approach vessel wall 40 while piercing
and securenigot assembly 16 is i a low profile configuration.  Plercing and securement
assembly 16 moay be advanced throngh vessel wall 48 to create vessel opening 44, as
shown i Frg 38, until plercing and sesurement assemibly 16 s at least partialiy within
vesset lumen 420 Any number of optional indicatars for detecting appropriate entry of
the device into vessel tumen 42 may also be incorporated. For instance, a portion of the
shaft 18 or contral lumen 26 may be Tabricated from a clear plastic or glass o receive any
flash of blood entering from vessel lumen 42 as a visual indication that the piercing and
securement assembly 16 has appropriately sntered into the vesse! lumen 42,

{42 Unee desirably positioned within vessel lumen 42, plercing and
securernent assembly 16 may be actuated ov reconfignred 1o expand into its deploved
configuration 16” while exposing and positioning the one or more securement
mechamwsims 30 into apposition relative to the interior of vessel wall 48 and access port
28, a5 shown In Fig. 30, Agcess port 38, which is removably positioned near or at the

distal end of housing shaft 14, anddor asserbly 187 may then be actuated towards ong

8
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atother lo compress or sandwich the portion of vessel wall 38 around opening 44
between access port 38 and assembly 167, as shown in Fig. 3D, Advancement or
retraction of housing shaft 14 andfor elongate shatt 18 may be ratcheted or keved to
control the relative movement in a controfled manner.

5 {0843 As the tissue is compressed, securement mechanisms 38 are brought into
plercing contiet against the interior of vessel wall 46 until they are repeived or engaged
in & securing manner by eorresponding openings or channeds defined on access port 28,
Additionally, the one or more blades 32° posttionad within the distal end portion of
bousing shalt 14 may also be actuated 1o press against access port 28 to at feast partially

H3 cutinte or throngh port 28 to creste the two or more retractable flaps. The blades 327

may be forther actuated to optionally cut into or through the tissue wall 48 surrounding

vessel opening #4 so further create twao or more faps i the dssoee beneath port 28 as

weld
{0044 Onee the securement mechanisms 38 have begn engaged by port 28 to

.
(943

secure port I8 against or upon vessel wall 48 and once the optional cuts have been made
by actiated blades 327 in port 28 andior the undertying tissue, blades 32 (i utilized) may
be withdrawn from contacting port 28 and assembly 16° may be advanced distally o
release the tissus and also to release securervent mechanisms 30 therefrom, as shown in
Fig, 3E. With assembly 167 disengaged from the tissue, assembly 16° may be

20 reconfigured from its expanded or deployed profile back into its Jow profile
confignration 16, as shown in Fig. 3F. Then, clongate shatt 18 and reconfigured
assembly 16 may be withdrawn proximally fror vessel opening 44 while disengaging

&

and leaving access port I8 attached or adhered to vessel wall 48, as Hlustrated i Fig. 3G,

[0845] Although piercing and securement assembly 16 may be expanded or

o
LA

deployed from a low profile configuration wilizing any number of mechanisms, one
exanple of such a mechapism s shown in the profile views of Figs. 4A and 4B, As
tHlustrated in Fig. 44, assambly 16 may be maintained in its low profile configuration
where its outer surface is contiguous with the outer surface of elongate shaft I8, The one
or more securement mechanisms 36 may be positioned within assembly 16 such that they
30 are completely contained within the device during delivery. An actuation shaft 60 may
slidably extend through elongate shaft 18 and be coupled 1o stiding member 62, which is
in turn pivotably attached to one or more support members 64, The one or more
members 64 may in turn be coupled or pivotably attached at attachment points 66 to an

interior of assembly 16,

9
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[0046] In use, actuation shatt 68 may be pushed distally relative to elongate shaft
18 such that actuation shaft 66 inowrn vrges shiding member 62 distally thus foscing the
one OF more suppert members 64 to expand or deploy assembly 16 into its opened
configuration, as shown in Fig. 4B. Ax assembly 16° is urged into its deployment

3 configuration, securerment mechamsms 38 may be exposed and repositioned into

appasition with respeat {o howsing shaft 14 and access port 28,

{8047} Turning now tor the access port, the deployvable port may be fabricated into
a variety of shapes and configurations. For example, port 28 may be configured into a
circular disk or discoid pateh. Other shapes, including but not limited to, elliptical,

10 rectangudar, triangular, ete. shapes may be alternatively atitized depending upon the
desired area to be accessed. One particular variation s shown in the top views of Figs.
3A and 3B where access port 28 may be formed into a civealarly shaped patch. Soch an
access port 28 may be fabricated from any vartety of flexible biccompatible materials

such as ePTEE, other fluoropolymers, polymers, polvmeric blends thereof, elastomers,

......\
14

te,

{0048 One or several frame or scalfold members T8 may be integrated within

aceess port 28 o provide structural support and maintenance of a sonfiguration of port

28. Bcattold members 78 may be positioned in various configurations 1o support ageess

port 28. such as g crossed configuration as shown, a civenlar frame configaration, or any

20 vartous shapes and configorations provided that a shape of gocess port 28 is sufficiently
maintained during delivery and deploviment in a patient bady, Moreover, a portion or the
entire scaffold mombaers 70 may be fabricated from spring staindess stest, super-ghustic
alloys, or shape memory allovs such as Nickel-Titaniun alloys, e.g., Nitinol, As shown,
one of more recelving openings 72 may be located along scaffold members 78 for

25 receiving the securement mechanisms 38 in a corresponding manner. A central opening
74 may be optionally defined on access port 28, which can be controlled for bemostasis
al the conclusion of a procedure by application of divect pressure or which can be closed
wtilizing a varigty of procedures, e.p., suring, clips. adhesives, ete,
{0849} Mareover, any of sccess port 28 and/or scafllold members 78 andfor

30 secureruent mechanisms 30 may be alternatively fabricated from any variety of

biodegradable, bioerodable, or binabsorbable materials, as desired.

{B050] Upon placement and securement of aceess port 28 upon or against the

vessel wall 4, the securement mechanisms 38 may be introduced within cevrasponding

receiving openings 72 o seeure the port 38 o the tissue, as shown in Fig, 58,

H
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Additionally, the blades 32 (if wtilized) may be actuated to cut 76 at least partially
through the access port 28 between scaffold members 78 1o create at least ane or more
retraciable flaps 78. With the access port 28 cut to create the flaps 78, the frame
members 70 extending along the portion of the newly-created flaps 78 may function as
retraction members to retract a flap 78 back to its un-biased shape when temporarily
deformed by the insertion of an instrureent or catheter through central opening 74.
{0051} Alternatively, access port 28 may tncorporate expandable biomatertals
along the seams between the flaps 78 to allow swelling and expansion and seal the seams
when placed in contact with blood or when temperature is increased, In yet other
alternatives, access port 28 may also incorporate drug-eluting agents to facilitate the
healing of the acute wound site.

{0052] It an example of use, Figs. 6A and 6B tllustrate ove variation of access
port 28 secured via securement mechanisms 38 upon or against vessel wall 40, With
retractable faps 78 created. a catheter 82 may be advanced into opening 74 through
access port 28, As catheter 82 is urged through access port 28, as shown in Fig. 68, the
flaps 78 may be nrged at least partislly into vessel lumen 42 while deforming the frame
members 7§ extending over or along each flap 78, The edges of the tissue wall opening
80, il also cut into a flap contiguration, may also extend at least partially into the vessel
lumen 42, Morcover, the flaps 78 and frame members T may further serve to protect or
shicld the edges of tissue opening 80 from directly contacting the catheter 82, which may
inhibit or prevent any further trauma to the surrounding tissue.

053] The catheter 82 may be further advanced into the vessel lumen 42 with
the flaps 78 temporarily sealing against the catbeter shaft 82, Moreover, during use
when an instrament or catheter is passed through the access port 28, the flaps 78 may
conform around the instrument or catheter shaft 82 advanced therethrough such that the
Haps 78 avtomatically self-adjust to appropriately position themselves with respect to
ary instrument passed therethrough. Upon withdrawal of catheter 82 from access port
28, the frame members 79 may bias the flaps 78 back into its un-blased configuration
such that each flap 78 re~aligns adjacent 1o one another and provides hemostasis.

{00541 I another variation of the access port, Fig. 7 illustrates an access port 94
having an overlapping flap edge 92 which may be pre~formed in port 80 prior to
deployment. In this variation, which shows access port 80 secured upon or against
vessel wall 49 via securement mechanisms 30 in the side and detailed view, respectively.

Overlapping flap cdge 92 may be formed between each individual flap 78 to enhance the

11
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hemestatic properties of access port 88 when the flaps 78 are closed with respect 1 one

another.
HEEONY Fig. 8 illustrates yet anuther variation of an access port 100 having frame

or sealfold members 102 which are encapsulated in the surrounding material and which

3 mterface with adjacent frame maembers in an interlocking manser, as shown in the top
and detatled perspective views, When an instrument or catheter has been withdrawn
fromy aweess port 100, the individaal flaps may be biased back into their clossed port
coutigaration such that adjacent scaffold members 184, 106, for instance, may close
adjacent to one snothet in an overlappivg configuration o further enhance the hemostatic

HY properties of port 186,

{08036] Yet another variation of wy gecess port is ilhastrated in the top views of
Figs. 9A and 0B, Fig. 9A illustrates an access port having at least three flaps 112 which
are cach supported by a circularly-shaped cuter frame or scaffold 116 along with scaffold

members 78, An example of an elongate shafl 18 may be seen passed through the

M
73

deformed center of the aceess port and the conformance of each flap 112 around the
mnserted shafl 18, As shown in Fig, 9B, support mechanisms 39 may be seen securing
the access port with the clongate shaft 18 removed and the deformed flaps 112 and
scaffold members 76 returned 1o thelr unblased and closed conliguration 114,

BRST I yet another varlation of the access porl, Fig. 10A Mustrates an access
20 port 38 having suture openings 12€ delined through each adjacent flap along opposing
sides of each Hap cut 76, One or more lengths of suture 122 may be scen passed through
each suture opening 128, During deployment and secarement of avcess port 28 as well
gs during use, the lengths of suture 122 may be lefl extending from suture openings 128;

however, when a procedure is concluded, cach of the suture lengths 122 may be

15 optionally tied 124 to one another sach that cach adjacent flap is secured. Aside from
suture, other variations may utilize clips, staples, adhesives, ete., 1o further secure
adjacent flaps © one another.

{058 in yet another variation of an accoss port 28, Figs, 11A and 111 illustrate
perspective and cross-sectipnal side views of & variation where access port 28 may

30 mcorporate o base 130 with one or more retractable or adjustable members 132 which

extend at least partially in a radial manner. Any number of members 132 may be utilized
and they may be configured info any number of shapes to provide an atraumatic
attachment to the tissus, [n use, the port 28 may be placed upon a vessel wall surface

with the one or more members 132 extending into the vessel lumen such that the edges

2
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of the vessel opening are retained between access poat 28 and members 132 in @ secure
manner, The access port 38 may funetion fnoa similar manner as deseribed gbove,
j0054] The applications of the devices and metheds discussed above are n
Himited to controlling access to vesse! lamens bat may inchude other body lumens,
Maodification of the above-deseribed assemblies amd mzthods for carrving out the
tvention, combinations between different variations as practicable, and variations of
aspeets of the invention that are obvious  those of skill in the art are intended to he

within the scope of the claims.
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CLAIMS
What 15 claimed i
Lo A vascalar port configured to controb entry of i instrument or catheter into a

vessed lumen, comprising:

(e

a port sized for securement upon the vessel luroen, the port defining an opening
therethrough with ong or more Haps;

at least one elastically deformable scaffold member integrated with the port;

whertein the one or more flaps are deformable into a open port configaration
when the justniment or catheter is inserted through the opening, and
i wherein the at feast one member is further biased (o reconfigure the one or more

flaps back to a closed port confipuration upon removal of the instrument or catheter.
&

2. The vascular port of clainy | wherein the port has a shape selected from the

group consisting of civcular disks, vllipses, rectangles, (riangles.

3, The vascular port of claim 1 wherein the at Jeast one elastically deformabde

scaftold member is cross-shaped over the port,

4, The vascular porl of claimy | wherein the at least one elastically deforiable

20 scaffold member comprises a frame around a peripbery of the ove or more flaps.

3. The vascular port of elaim 1 wherein the at Jeast one elastically detbrmable

scattold member is comprised of a shape memory alloy,

35 0. The vascular port of claim § wherein the shape memory alloy comprises a
Nickel-Titaniuny afloy.
7. The vascular port of elaim 1 wherein the oue or move flaps are configurad into
the port when deploved against the vessel Jumen.
3
8. The vascular port of claim 1 wherein the one or more faps each define an

edge which overlaps with an adjacent flap to inhibit leakage of fuids therethrough,
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9, The vascular port of claim | further comprising one or more lengths of suture
which arg passable between corresponding openings defined between the one or more

fagss.

10, A vascular port configured to conform to an Instrament or catheter passed
o A vessel, comprising

a port stred for securenment upon the vessel, the port defining an opening

therethrough with one or more Haps;

an clastically deformable scalfold integrated with the one or more Saps:

wherein the one or more faps are configured to selfadjust with respect to the
nstroment or catheter such that the port conforms therete, and

wherein the one or more flaps are forther configured to form a secure closure
upon removal of the instroment or catheter such that hemnstasis is maintained through

the port.

tE. The vaseudar port of claim 10 whersin the at Jeast one elastically deformable

seatfold member comprises a frawe avround a periphery of the one or more flaps.

12, The vascular port of claim 10 wherein the at least one elastically deformable

seaffold member is comprised of a shape memory alloy.

13, The vaseular port of elaim 12 wherein the shape memory alloy comprises a

Nickel-Titanium alloy.

14, The vascular port of claim 10 wherein the one or more flaps cach define an

edge which overlaps with an adjacent flap to inhibit leakage of fluids therethrongh.

13, A vascular port configured to provide access to a vessel through an opening,
comprising:

a port configured to be secured upon the vessel, the port defining an opening
therethrough with one or more resilient faps,

wherein the one or more Haps ave configured to provide an opening having a

diameter greater than [2F into the vessel for an instrument or catheter, and

—
Ly
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wherein the one or mere flaps form a seeure closure upon removal of the

mstrament or gatheter such that hemostasts is maintained through the port.

16, The vascular port of ¢laim 15 whergin the at least one clastivalty deformable

5 scatfold member comprises a frame arcund a periphery of the one or more faps.

!

F7. The vascular port of claim 15 wherein the at least one elastically deformable

scaffold member is comptised of & shape wemory alloy.

1 18, The vascular port of elaim 15 wherein the diameter ranges from [2F 1o 248,

The vascular port of claim 13 wherein the one or mowe flaps gach define ay

edge which everfaps with a adjacent flap to inhibit leakage of fluids therethrough.

15 20, A vascular port configured to provide aceess to a vessel through an opening,
cm'n;n'ising:

& port defining an opening therethrough with one or more restlient {laps, whersin
the oo or move flaps form a selfadjusting opening which forny a securs closure upon
removal of an instrument or catheter from the opening such that hemostasis 1s matatained

20 through the ports and
one or more adjustable members extending radially from a base of the post,
whergin the one or more adjustable webers are contigured to extend indo a vessel
fumen when placed upon a vesse! wall surface such that the edges of the vessel opening

are retained via the oneor more members,

25
21 The vaseudar port of claim 20 whersin the at Jeast one elastically deformable
scaffold roember comprises a frame around a periphery of the one or more Baps.
The vascular port of elainy 20 wherein the at least one elastically deformable
30 scaffold member is comprised of a shape memory alloy.

23,

The vascutar port of claing 22 wherein the shape merory alloy comprises a

Nickel-Titantom alloy.
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24, The vascular port of claim 20 wherein the one or more flaps cach define an

edge which overlaps with au adjacent fap to inhibit leakage of fluids therethrough.

25, A vascular port configered to provide an opening into a vessel for an
instrument, comprising:

a port sized for securement upon the vessel, the port defining an opendng
therethrough with one or more flaps;

an clastically deformable scalfold integrated with the one or more flaps;

wherein the one or more tlaps arg configured 1o selfadjust with respect to the
mstrurnent or catheter sueh that the port conforms thereto and further forms a seoure
closure upon removal of the Instrument or catheter such that hemostasis is waintalned
through the port, and

whereln the port is turther configared to facilitate re-entry of the mstrument ov

cutheter therethrough,

PCT/US2007/079982
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