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(57) Abrege/Abstract:

One embodiment Is directed to a geometric adaptor apparatus for assisting with translumenal vascular access, comprising a dilator
adaptor member having proximal and distal ends and defining a dilator adaptor lumen therethrough, wherein the dilator adaptor
lumen Is defined by an Inner diameter profile sized to accommodate insertion of one or more portions of a guidewire, and wherein
the dilator adaptor is further defined by an outer diameter profile sized to accommodate at least partial insertion of the proximal ena
of the dilator adaptor into a dilator member lumen formed through a dilator member, the dilator member being coupleable to an
Introducer catheter member through an introducer member lumen formed through the introducer member.

SR VNN
RSN o
N 7 77
-

* . Teven, B
C an adH http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 4% @ 727 CI1pO

P Y
) : x"\':gb*"-xz}ff'f?\l:
OPIC - CIPO 191 .




WO 2013/177564 A1 [ 1! O8O0 A E 00000 R AR 0O R

CA 028746771 2014-11-24

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property

Organization poo
International Bureau
(43) International Publication Date :::j

28 November 2013 (28.11.2013) WIRPO I PCT

(10) International Publication Number

WO 2013/177564 Al

(51) International Patent Classification:
A61F 2/06 (2013.01) A61F 2/82 (2013.01)

(21) International Application Number:
PCT/US2013/042743

(22) International Filing Date:
24 May 2013 (24.05.2013)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
61/652,112 25 May 2012 (25.05.2012) US
61/652,104 25 May 2012 (25.05.2012) US

(71) Applicant: ARSTASIS, INC. [US/US]; 740 Bay Road,
Redwood City, CA 94063 (US).

(72) Inventors: ELLINGWOOD, Brian, Andrew; 716 San
Conrado Terrace, Unit #7, Sunnyvale, CA 94085 (US).
MODESITT, D. Bruce; 120 Wingate Avenue, San Carlos,
California 94070 (US).

(74) Agent: LUNDMARK, David; De Klerk & Lundmark, 906
Seena Avenue, Los Altos, CA 94024 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(54) Title: VASCULAR ACCESS CONFIGURATION

oy
L L
o £

(84)

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, 5G, SK, SL, SM, ST, SV, SY, TH, TJ,
M, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
/M, IW.

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time [imit for amending the
claims and to be republished in the event of receipt of

amendments (Rule 48.2(h))

Figure 13

(57) Abstract: One embodiment 1s directed to a geometric adaptor apparatus for assisting with translumenal vascular access, com-
prising a dilator adaptor member having proximal and distal ends and defining a dilator adaptor lumen therethrough, wherein the
dilator adaptor lumen is defined by an mner diameter profile sized to accommodate msertion of one or more portions of a guidewire,
and wherein the dilator adaptor 1s further defined by an outer diameter profile sized to accommodate at least partial msertion of the

proximal end of the dilator adaptor into a dilator member lumen for

'med through a dilator member, the dilator member being couple -

able to an introducer catheter member through an introducer member lumen formed through the introducer member.
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VASCULAR ACCESS CONFIGURATION

RELAT.

L]

D APPLICATION DATA

The present application claims the benefit under 35 U.S.C.

5 § 119 to U.S. Provisional Application Serial No. ©61/652,104,

filed May 25, 2012 and U.S. Provisional Application Serial No.

061/652,112, filed May 25, 2012. The foregoing application 1is

hereby i1ncorporated by reference i1into the present application 1in

1ts entirety

10
FIELD OF THE INVENTION
The present i1nvention relates generally to vascular access

systems and technigues, and more particularly to configurations
15 for providing and/or facilitating elongate instrument access

across a vascular wall with minimal disruption to surrounding

ti1ssue structures.

BACKGROUND

20

H

A number of diagnostic and interventional vascular

procedures are now performed translumenally, where an elongate
instrument such as a catheter 1s introduced to the wvascular

system at a convenient access location--such as the femoral,

25 brachial, or subclavian arteries--and guided through the

vascular system to a target location to perform therapy or
diagnosis. When vascular access 1s no longer required, the

catheter and other vascular access devices must be removed from

the vascular entrance and bleeding at the puncture site must be

Page 1 of 29
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stopped. One common approach
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tyvpically by manual compression.
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frequently requiring one-hal:

—

force near and upstream

—

PCT/US2013/042743

for providing hemostasis 1s to
from the puncture site,

This method 1s time-consuming,

hour or more of compression before

hemostasis. This procedure 1s uncomfortable for the patient and

can also presen

vessel, resulting in ischemia and/or thrombosis.

hemostasis 1s achieved by manual compression,

L

H

"he risk o1

requlred to remaln recumbent

Observation to assure continued hemostasis.

frequently requires administering analgesics.

L O

H

cal occlusion oO:

Excessive pressure

—he blood

After

the patient 1s
for si1x to eighteen hours under

During this time

bleeding from the vascular access wound can restart, potentially

resulting 1n major complications.

requlre blood trans:

bleeding. Generally,

thrombogenic and biocabsorbable material,

Rioabsorbable

These complications may
‘usion and/or surgical intervention.

fasteners have also been used to stop

these approaches rely on the placement of a

such as collagen, at

the superficial arterial wall over the puncture site. This

method generally presents di:

vessel. Implanting the

location can result 1in

che overlying tissue and

H

H

ficulty locating the 1nterface ot

failure to provide hemostasis. If,

)

~he adventitial surface of the blood

fastener too far from the desired

H

however, the fastener intrudes 1nto the vascular lumen, thrombus

can form on the

and/or block normal blood

fasteners can also cause 1n:

H

reactions/rejections of the implant.

fastener. Thrombus can embolize downstream

flow at the thrombus site. Implanted

"ection and auto-immune

Suturing methods also have used to provide hemostasis after

vascular access

The suture-applying device 1s introduced

i

through the tissue tract with a distal end of the device located

at the vascular puncture.

Page 2 of 29
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through the blood vessel wall on opposite sides of the

punctures, and the suture 1s secured directly over the

H

adventitial surface of the blood wvessel wall to close the

vascular access wound. Generally, to be successful, suturing

methods need to be performed with a precise control. The needles

need to be properly directed through the blood wvessel wall so

chat the suture 1s well anchored 1n tissue to provide for tight

closure. Suturing methods also requilire additional steps for the

physician.

— —

In view of the deficiencies of the above methods and

.y W\

devices, a new generation of “self-sealing” closure devices and

)

methods has been developed to avoid the need for implantation of

a prosthesis member, and also to minimize the steps and time

H H
—

required for closure of the vascular site. Such self-sealing

configurations are avallable, for example, from Arstasis, Inc.,

H

of Redwood City, CA under the tradename Axera (TM), and are

described 1n publications such as U.S. Patents 8,083,767,
3,012,168, 8,002,794, 8,002,793, 8,002,792, 8,002,791,
7,998,169, and 7,078,133, each of which 1s i1ncorporated by

reference hereln 1n 1ts entirety.

H

With self-sealing and other configurations of closure

devices, 1t may be desirable to achieve vascular access with

relatively small instruments before dilation up to larger

working lumens for subsequent diagnostic or 1nterventional

steps. For example, rather than starting with a Seldinger

access technigque wherelin a needle and guidewire set configured

to place a conventional 0.035” diameter guidewlre are utilized,

H
—

a self-sealing access technigque may be employed to place a much

smaller guidewire, such as an 0.018” diameter guilidewire. With a
relatively small guilidewire, such as an 0.018” diameter

guldewlre, 1n place by the Seldinger techniqgque, a subseqgquent

Page 3 of 29
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process step may be to i1nstall an introducer catheter assembly,

generally comprising an introducer catheter defining an

introducer lumen, and a dilator member configured to fit with 1n

the i1introducer lumen. The dilator member generally will define

1ts own dilator member lumen through which the guidewire may be

H

threaded, to facilitate an “over-the-wire” 1nstallation of the

H

distal portions of the introducer catheter and dilator member

into the wvascular lumen.

H

One of the challenges with an over-the-wire i1nstallation of

)

a conventional introducer-dilator assembly over a relatively

small guildewire, such as an 0.018” diameter guidewlre, 1s that

many readily available off-the-shelf introducer-dilator sets are

configured to fit more conventional guilidewire diameters through

H

the dilator member lumen, such as diameters 1n the range of

0.035 1nches. The geometric mismatch between a 0.018"” diameter

H

guldewlire and a distal end of a dilator member sized for a

0.035"” diameter guidewire, for example, can result 1n what may

be termed an “annular gap” that may form a mechanical edge at

H

the 1nterface between these structures, and i1insertion of this

gap or edge relative to the wvascular tissue to place the dilator
member and associated 1ntroducer catheter distal tips within the

vascular lumen may result 1n unwanted localized tissue trauma,

heightened 1nsertion forces, and undesirable localized stress

i

concentrations on portions of the guidewire, dilator member,

and/or introducer catheter. There 1s a need to address this

challenge so that conventionally-sized dilator-introducer

assembliles, such as those designed for 0.035” diameter

guldewlres, may be more optimally utilized with relatively small

guldewlres, such as those having diameters 1n the range of 0.018

)

inches, which may be desirable with procedures such as self-

sealing vascular access and closure procedures.

Page 4 of 29
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SUMMARY

One embodiment 1s directed to a geometric adaptor apparatus

for assisting with translumenal vascular access, comprising a

dilator adaptor member having proximal and distal ends and

defining a dilator adaptor lumen therethrough, wherein the

—

"1 ]le

dilator adaptor lumen 1s defined by an 1nner diameter pro:

— —

sized to accommodate 1nsertion of one or more portions of a

guldewlre, and wherein the dilator adaptor 1s further defined by

— 1

an outer diameter profile sized to accommodate at least partia.

H H

1insertion of the proximal end of the dilator adaptor i1nto a

dilator member lumen formed through a dilator member, the

dilator member being coupleable to an introducer catheter member

through an introducer member lumen formed through the introducer

i

member. A maximum outer diliameter of the guilidewlre may be

H

substantially smaller than a minimum 1nner diliameter of the

dilator member. Without the dilator adaptor i1nterposed between

the guilidewire and dilator member, an annular gap may be defined

H H

at the 1ntersection of the guidewire and a distal end of the

H

dilator member. The maximum outer diameter of the guidewire may

—

be at least about 25% smaller than the minimum 1nner diameter of

i

the dilator member. The maximum outer diliameter of the guildewilre

may be about 0.018 inches. The minimum 1inner diameter of the

dilator member may be between about 0.035 1nches and about 0.040

1inches. The dilator adaptor inner and outer diameter profiles

— A~ |

ference 1n fit

may be configured to substantially make up the di:

between the guidewire and dilator member. The dilator adaptor

may have a minimum 1nner diameter of about 0.018 i1nches, and a

)

maximum outer diameter of about 0.050 i1nches. The distal end of

che dilator adaptor may have a tapered geometry with an outer

H

diameter minimum at 1ts distal tip. At least a portion of the

Page 5 of 29
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dilator adaptor may have a proximally tapered geometry with an

outer diameter minimum located adjacent 1ts proximal end. A

friction fi1t may be formed between the proximally tapered

—

geometry of the dilator adaptor and the dilator member lumen of

)

the dilator member when loading the dilator adaptor into the

dilator member lumen. The proximally tapered geometry may be

selected such that one size of dilator adaptor can form a

H

friction fit with a range of dilator member lumen geometries.

The dilator adaptor, when viewed from distal end to proximal

end, may comprise a distal section with a substantially constant

outer diameter for a distal section length, tapering up to a

midsection with a substantially constant outer diameter for a

midsection length, tapering down to a proximal section with a

substantially constant outer diameter for a proximal section

length, ending in the proximal end. The substantially constant

H

outer diameter of the proximal section may be greater than that

— —

of the distal section and less than that of the midsection.

i

Fach of the distal section, midsection, and proximal sections

may have a substantially homogeneous 1nner diameter defining the

dilator adaptor lumen. The maximum outer diameter of the

guldewlre may be at least about 0.01 1nches smaller than the

H

minimum 1nner diameter of the dilator member. The dilator

adaptor may comprise a polymer selected from the group

i

consisting of: polyethylene terepthalate, polyethylene, high

density polyethvlene, polypropylene, polytetrafluoroethylene,

expanded polytetrafluoroethylene, poly (ethylene-co-vinvyl

H

acetate), polyv(butyl methacrvlate), and co-polymers thereof.

Another embodiment 1s directed to a system for creating
translumenal vascular access, comprising: a dilator-introducer

assembly comprising a dilator member having proximal and distal

ends and defining a dilator lumen therethrough, and an

Page o of 29
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introducer member having proximal and distal ends and defining

an i1ntroducer lumen therethrough, wherein the introducer lumen

1s defined by an inner diameter profile sized to accommodate

— —

insertion of one or more portions of the dilator member; a

guldewlre having an outer shape defined by a guidewlre outer

diameter profile; and a dilator adaptor having proximal and

distal ends and defining a dilator adaptor lumen therethrough,

wherein the dilator adaptor lumen 1s defined by an 1nner

H

diameter profile sized to accommodate insertion of one or more

—

portions of the guidewire, and wherein the dilator adaptor 1s

further defined by an outer diameter profile sized to

H H

accommodate at least partial 1nsertion of the proximal end of

the dilator adaptor into the dilator member lumen; wherein the
guldewlre may be advanced at least 1n part through the dilator
adaptor lumen, the dilator adaptor may be advanced at least 1in
part through the dilator member lumen, and the dilator member
may be advanced at least 1n part through the introducer lumen to

i

form an 1nstrument assembly capable of forming substantially

atraumatic outer shape profile configuration defined by

longitudinally sequential i1ncreases 1n overall outer diameter

H

from exposed distal ends of the guidewire, dilator adaptor,

dilator member, and introducer. A maximum outer diameter of the

guldewlre may be substantially smaller than a minimum 1nner

i

diameter of the dilator member. Without the dilator adaptor

interposed between the guidewire and dilator member, an annular

H

gap may be defined at the intersection of the guidewire and a

H

distal end of the dilator member. The maximum outer diameter of

the guidewire may be at least about 25% smaller than the minimum

—

1nner diameter of the dilator member. The maximum outer

i

diameter of the guidewire may be about 0.018 1nches. The

H

minimum 1nner diameter of the dilator member may be between

Page 7 of 29
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about 0.035 1nches and about 0.040 1nches. The dilator adaptor

1inner and outer diameter profiles may be configured to

H

ference 1n fit between the

substantially make up the di:

guldewlre and dilator member. The dilator adaptor may have a

i

minimum 1nner diameter of about 0.018 inches, and a maximum

H

outer diameter of about 0.050 1nches. The 1ntroducer member

distal end may have a tapered geometry with an outer diliameter
minimum at 1ts distal tip. The dilator member distal end may
have a tapered geometry with an outer diameter minimum at 1ts

—

distal tip. The distal end of the dilator adaptor may have a

tapered geometry with an outer diameter minimum at 1ts distal

H

tip. At least a portion of the dilator adaptor may have a

proximally tapered geometry with an outer diameter minimum

located adjacent 1ts proximal end. A friction fit may be formed

H

between the proximally tapered geometry of the dilator adaptor

H

and the dilator member lumen of the dilator member when loading

the dilator adaptor into the dilator member lumen. The

proximally tapered geometry may be selected such that one size

H H

of dilator adaptor can form a friction fit with a range of

dilator member lumen geometries. The dilator adaptor, when

viewed from distal end to proximal end, may comprise a distal

section with a substantially constant outer diameter for a

distal section length, tapering up to a midsection with a

substantially constant outer diameter for a midsection length,

tapering down to a proximal section with a substantially

constant outer diameter for a proximal section length, ending in

the proximal end. The substantially constant outer diameter of

H

the proximal section may be greater than that of the distal

— —

section and less than that of the midsection. Each of the

distal section, midsection, and proximal sections may have a

substantially homogeneous 1nner diameter defining the dilator

Page ¢ of 29
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H

adaptor lumen. The maximum outer diameter of the guidewlire may

be at least about 0.01 i1nches smaller than the minimum 1nner

H

diameter of the dilator member. The dilator adaptor may

—

comprise a polymer selected from the group consisting of:

polyethylene terepthalate, polyethylene, high density

polyethylene, polypropylene, polytetrafluoroethylene, expanded

polvtetrafluoroethylene, poly (ethylene-co-vinyl acetate),

H

poly (butyl methacrvlate), and co-polymers thereof.

Page 9 of 29
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Figure 1A 1llustrates a geometric mis:

relatively small guidewire 1s 1nter:

L+]
FT]
\_/

BRI

sized dilator-introducer assembly.

Figure 1.

adaptor to address a geometric mis:

DESCRIPTION OF TH.

L]

3 11llustrates an assembly

depicted 1n Figure 1A.

i

Figure 2A 1llustrates one aspect o:

PCT/US2013/042743

DRAWINGS

"1t scenarlio wherein a

"aced with a conventionally-

featuring a dilator

"1t scenari1io such as that

- a vascular access

configuration 1n accordance with the present invention wherein a

relatively small guilidewire may be u

~1lized 1n concert with a

conventionally-sized dilator-introducer assembly.

H

Figure 2.

3 11llustrates one aspect o:

- a vascular access

configuration 1n accordance with the present invention wherein a

relatively small guidewire may be utilized 1n concert with a

conventionally-sized dilator-introducer assembly.

H

Figure 2C 1llustrates one aspect o:

configuration

1n accordance with the present

- a vascular access

invention whereiln a

relatively small guidewire may be utilized 1n concert with a

conventionally-sized dilator-introducer assembly.

Figure 2.

H

D 1llustrates one aspect o:

- a vascular access

configuration 1n accordance with the present invention wherein a

relatively small guidewlre may be utilized 1n concert with a

conventionally-sized dilator—-introducer assembly.

Page 10 of 29
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H

PCT/US2013/042743

11llustrates one aspect of a vascular access

configuration 1n accordance with the present invention wherein

relatively small guidewire may be utilized 1n concert with a

conventionally-sized dilator—-introducer assembly.

H

Figure 2F 1llustrates one aspect of a vascular access

configuration 1n accordance with the present invention wherein

relatively small guidewlre may be utilized 1n concert with a

conventionally-sized dilator—-introducer assembly.

H

Figure 2G 1llustrates one aspect of a vascular access

configuration 1n accordance with the present invention wherein

relatively small guildewire may be utilized 1n concert with a

conventionally-sized dilator-introducer assembly.

—

Figure Z2H 1llustrates one aspect of a vascular access

configuration 1n accordance with the present invention wherein

relatively small guildewire may be utilized 1n concert with a

conventionally-sized di.

ator—-introducer assemb.

—

Y o

Figure 21 1llustrates one aspect of a vascular access

configuration 1n accordance with the present invention wherein

relatively small guidewire may be utilized 1n concert with a

conventionally-sized dilator-introducer assembly.

Figure 3A 1llustrates a longilitudinal cross sectional view

H H

present invention.

Page 11 of 29
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Figure 3B 1llustrates a longitudinal cross sectional view

H H

of another embodiment of a dilator adaptor 1n accordance with

the present 1nvention.

Figure 4 1llustrates a technigque conducting a procedure

1nvolving a vascular access configuration i1in accordance with the
present i1nvention wherein a relatively small guidewire may be

utilized 1n concert with a conventionally-sized dilator-

introducer assembly.

Figure 5 1llustrates a technigue conducting a procedure

1nvolving a vascular access configuration 1n accordance with the
present i1nvention whereln a relatively small guidewire may be

utilized 1n concert with a conventionally-sized dilator-

introducer assembly.

DETATILED DESCRIPTION

Referring to Figure 1A, a geometric mismatch scenario 1s

depicted wherein a relatively small guidewilire (0), such as a

—

guldewlire having a diameter 1in the range of 0.018 1nches, 1s

being utilized 1in concert with a conventionally-sized dilator-

introducer assembly comprising a dilator member (4) coupled

through an i1ntroducer catheter (2). The dilator member (4) may

H

define a lumen therethrough which has a diameter sized for

H

larger guidewires, 1n the range of 0.035 1nches. As shown 1n

Figure 1A, and as described above, the geometric mismatch

i

between the guidewire (6) and the i1nner diameter of the dilator

member (4) creates an annular gap (8) or step 1n geometry, which

H

may unfavorably affect the function of the overall apparatus

relative to the nearby pertinent tissue structures. Referring

Page 12 of 29
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to Figure 1B, with an appropriate sized and shaped tubular

dilator adaptor (10) 1ntercoupled between the dilator member (4)

)

and guildewlre (6), the mismatch 1ssue may be substantially, 1f

not completely, mitigated, to produce a desired closely-

toleranced fit at the junction (12) between the guidewlre (0)
and adaptor (10), and at the junction (14) between the adaptor
(10) and the dilator member (4).

H

Referring to Figures 2A-21, various aspects of a wvascular

access system and procedure related thereto are 1llustrated.

Figures 3 and 4 1llustrate in a flowchart fashion various

i

embodiments of medical procedures 1nvolving such vascular access

technology.

Referring to Figure 2A, a conventional dilator member /

introducer catheter set 1s depicted 1n a disassembled form,

comprising a dilator member (4) having proximal (22) and distal

(20) ends, a lumen (28) defined therethrough, and a fitting (36)
proximally to assist with manipulating and coupling the dilator
member (4). The conventional dilator member / introducer

catheter set also comprises an introducer catheter or i1ntroducer

sheath (2) having proximal (26) and distal (24) ends, a lumen
(30) therethrough, and a proximal valve assembly (16), to assist
with preventing leaks that may otherwise occur through the lumen
(30) and around small i1nstruments, such as the dilator member
(4) or other diagnostic and/or interventional tools, which may

be passed through the lumen (30) and valve (lo). Typical

dilator member / introducer catheter sets for vascular access,

—

1C

such as those available from providers such as Boston Scienti:

Corporation, Covidien, Inc., or St. Jude Medical, Inc., are

designed to have outer introducer catheter diameters (34) 1n the

i

range of about © French, and have 1nner dilator member lumen

H

diameters of between about 0.035” and about 0.038". The outer
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diameter (32) of the dilator member (4) typically 1s configured

to be easily slideable through the lumen (30) of the 1ntroducer

(2), without significant leakage between the two elongate bodies

—

when assembled. Referring to Figure 2B, the distal end (20) of

the dilator (4) may be advanced through the proximal end wvalve

fitting (l16) of the 1ntroducer catheter (2) and into the lumen

(30) of the 1ntroducer catheter (2), to form an assembly as

shown 1n Figures 2C and 2D, wherein the distal end (20) of the

dilator member (4) may be configured to have a tapered geometry

and to extend distally past the distal end (24) of the

introducer catheter (2), which also may have a tapered distal

geometry. Preferably the fit (38) at the 1nterface between the

dilator member (4) and i1ntroducer catheter (2) 1s manufactured

H

to be closely toleranced by the manufacturer of the

dilator/introducer set, as described above.

Referring to Figure ZE, 1n a scenario wherein a relatively

—

small guilidewire, such as one 1n the range of 0.018 1nches, 1s to

be utilized 1n concert with a conventionally-sized

dilator/introducer set, such as one having a dilator member

H

lumen diameter of about 0.035 inches, a tubular dilator adaptor

member (10) may be added to an assembly to mitigate the
geometric mismatch. Generally the dilator adaptor (10) has
proximal (42) and distal (40) ends and comprises a small lumen

i

(44) defined therethrough to accommodate passage of a small

instrument such as a guidewire. As shown 1n Figure 2F, 1n one

embodiment, the dilator adaptor (10) 1s configured to be

1inserted proximal end (42) first i1into the distal end (20) of the

dilator member (4), and this assembly may occur before or after

—

the dilator member 1s assembled 1nto the working lumen of the

introducer catheter (2). Referring to Figure 2G, a resulting

assembly 1s depicted, with the dilator adaptor (10) 1inserted
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H

through the working lumen of the dilator member (4), which 1is

H

1inserted through the working lumen of the introducer catheter

(2). A small working lumen (44) 1s maintained through the

—

dilator adaptor (10) to accommodate passage of a gulidewilire or

other small i1nstrument.

H

Preferably at least one portion of the proximal end

geometry of the dilator adaptor (10) comprises a proximal taper

(tapering to smaller outer diameter as one measures

H

incrementally closer to the proximal end of the dilator adaptor)

which 1s configured to interface with the inner lumen geometry

i i
p—

of the working lumen of the associated dilator member (4) 1in

such a manner that the dilator adaptor (10) may be pushed up

H

into the distal end of the dilator member (4) until a friction

H

fit 1s established. Preferably the proximal taper geometry of

the dilator adaptor (10) 1s configured to not only accommodate
one guidewire/dilator mismatch scenario (i1.e., such as one

wherein an 0.018” outer diameter guidewilire 1s to be utilized

i

with a dilator member having an 1nner lumen dilameter of about

H

0.035"), but also a substantially broad range of mismatch

scenarios (including one wherein an 0.018” outer diameter

guldewlre 1s to be utilized with a dilator member having an

H

inner lumen diameter of about 0.038”7, as well as a myriad of

)

other mismatch scenarios which may be greater 1n mismatch

dimensions) .

Referring to Figure 2H, 1n practice, with a guidewire (06)

H

already i1installed into a position wherein the distal end of the

guldewlre extends 1nto a blood wvessel lumen (48), and the

H

remainder of the guidewire (10) extends proximally across the

vessel wall (50), across other related tissue structures (52),

i

and across the skin (54) of the patient, to extend proximally,

H H

generally outside of the patient, an assembly of the dilator
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adaptor (10), dilator member (4), and 1ntroducer catheter (2)

4

may be advanced in an “over—-the-wire” technigque to place at

H

least a portion of such assembly within the vascular lumen (48).

A closer view 1s presented in Figure 2I. The assembly may be

i

further advanced until the distal end of the introducer catheter

1s positioned within the wvascular lumen (48), after which the

dilator member (4) and dilator adaptor (10) may be withdrawn

proximally to make room for other diagnostic and/or
interventional tools, such as catheters, 1maging devices, and
prostheses such as stents which may be passed through the

i

working lumen of the i1ntroducer. Subsequently, the tools may

with withdrawn, as well as the guidewire and 1ntroducer sheath,

H

to complete closure of the trans-vascular access port or wound.

As described above, 1n one embodiment, the trans-vascular access

polnt across the vessel wall (50) may be configured to be a

H
—

self-sealing access point, which 1s designed to self-seal after

—

withdrawal of the pertinent i1nstrumentation.

Referring to Figure 3A, a longitudinal cross sectional view

H H

of one embodiment of a dilator adaptor (10) 1s depicted with

dimensions 1n 1nches. The most distal portion starting from the
distal end (40) may comprise a tapered geometry (56) to
ultimately assist with pushing deployment 1nto the pertinent

ti1ssue structures. A mid-portion (60) may have a substantially

homogeneous outer diameter for a given length. Next a

proximally tapered portion (58) may assist with establishing a

H

friction fit with an associated 1nner lumen geometry of a

dilator member, as described above. A most proximal portion

(62) up to the proximal end (42) may have a substantially

constant outer diameter for a given length.

Referring to Figure 3B, a longitudinal cross sectional view

H H

of another embodiment of a dilator adaptor (10) 1s depicted with
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dimensions 1n 1nches. The most distal portion starting from the

distal end (40) may comprise a tapered geometry (064), followed

by a portion (66) having a substantially constant outer diameter

for a given length, followed by another tapered portion (68), a

midportion (70) which may have a mild taper either proximally or

distally or be substantially constant i1in outer diameter for a

given length, followed by a proximally tapered portion (72)

which may assist with establishing a friction fit with an

H

assoclated i1nner lumen geometry of a dilator member, as

described above. A most proximal portion (/74) up to the

proximal end (42) may have a substantially constant outer

diameter for a given length. The dilator adaptor may comprise a

H

polymer selected from the group consisting of: polyethylene

terepthalate, polyvethvlene, high density polyethvylene,

polyvpropylene, polytetrafluoroethylene, expanded

polvtetrafluoroethylene, poly (ethylene-co-vinyl acetate),

—

poly (butyl methacrylate), and co-polymers thereotf.

Referring to Figure 4, after patient preparation and

preoperative diagnostics (80), access may be created (for

example, by crossing with an access needle and leaving behind a

guldewlre, as 1n a Seldinger technigque) (82). An operational

assembly may be formed which combines the at least a portion of

the guidewlre through the dilator adaptor lumen, at least a

i

portion of the dilator adaptor through the dilator member lumen,

H

and at least a portion of the dilator member through the

introducer catheter lumen. Such an assembly may be accomplished

by first assembling the adaptor and dilator member together,

H

then placing this assembly into the introducer for further

advancement over the guidewire i1into the vessel, as shown 1n the

i

embodiment of Figure 4 (elements 84, 806); referring to Figure 5

(102), such a sub-process may comprise combining the adaptor
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1nto an already-assembled dilator member - i1introducer catheter
subassembly. The dilator-adaptor / dilator member / introducer
assembly may then be advanced 1n an “over-the-wire”

—

configuration (1.e., with the proximal end of the guidewire (and

i

additional portions thereof followilng) being advanced into the

H

distal end of the dilator-adaptor and associated dilator member

and i1ntroducer as this assembly 1s advanced over the guidewire)

1nto a position relative to the vessel wherein at least the

H

distal end of the dilator adaptor 1s positioned within the

—

vessel lumen (88). With the distal end of the i1ntroducer having

access to the wvascular lumen (90), the dilator member and
dilator adaptor may be withdrawn (92) along with the guidewire,
and other instrumentation may be advanced through the working

H

lumen of the i1introducer catheter or sheath (94) to conduct a

procedure (96), after which the 1Instrumentation may be withdrawn

H

out of the introducer (98), and the remalning introducer may be

withdrawn to complete the closure, which preferably has been set

i
—

up to be a self-sealing closure (100).

H

Various exemplary embodiments of the invention are

described herein. Reference 1s made to these examples 1n a non-

limiting sense. They are provided to 1llustrate more broadly

H

applicable aspects of the i1nvention. Various changes may be made

to the 1nvention described and eqgquivalents may be substituted

i

without departing from the true spirit and scope of the

invention. In addition, many modifications may be made to adapt

H

a particular situation, material, composition of matter,

process, process act(s) or step(s) to the objective(s), spirit

or scope of the present i1invention. Further, as will be
appreciated by those with skill in the art that each of the
1ndividual variations described and 1llustrated herein has

discrete components and features which may be readily separated
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i
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H

features of any of the other several

H

from the scope or spilirit of the

are 1ntended to be

this disclosure.

for carrying out the subject

diagnostic or 1nterventional procedures may be provided 1in

packaged combination for use 1n executing such interventions.

These supply "kits" may

further i1nclude 1nstructions for use and

be packaged 1in sterile trays or containers as commonly employed

for such purposes.

The 1nvention 1ncludes methods that may be performed using

the subject devices.

providing such a sultable device.

performed by the end user. In other words,

merely requires the end user obtailn,

set-up, activate,

The methods may comprise the act of

H

Such provision may be

the "providing" act

access, approach, position,

power—-up or otherwise act to provide the

requlsite device 1n the subject method. Methods recited herein

i

may be carried out 1n any order of the recited events which 1s

logically possible,

regarding material selection and manu:

H

H

above. As for other details of the present

H

as well as 1n the recited order of events.

Exemplary aspects of the i1invention, together with details

"acture have been set forth

invention, these may

be appreciated i1in connection with the above-referenced patents

and publications as well as generally known or appreciated by

those with skill i1n the art. For example, one with skill 1n the

art will appreciliate that one or more lubricious coatings (e.g.,

hyvdrophilic polymers such as polyvinvlpyrrolidone-based

compositions,

hydrophilic gel or silicones)

fluoropolymers such as tetra:

i

“luoroethylene,

may be used 1n connection with

various portions of the devices, such as relatively large

interfacial sur:

H
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example, to facilitate low friction manipulation or advancement

H

H

of such objects relative to other portions of the

instrumentation or nearby tissue structures. The same may hold

—

true with respect to method-based aspects of the i1nvention 1n

i

terms of additional acts as commonly or logically emploved.

In addition, though the i1nvention has been described 1in

reference to several examples optionally 1ncorporatling various

features, the invention 1s not to be limited to that which 1s

described or 1ndicated as contemplated with respect to each

—

varlation of the 1nvention. Various changes may be made to the

invention described and equivalents (whether recited herein or

H

not included for the sake of some brevity)

may be substituted

H

without departing from the true spirit and scope of the

H

invention. In addition, where a range of values 1s provided, 1t

1s understood that every intervening value, between the upper

H

and lower limit of that range and any other stated or

intervening value 1n that stated range, 1s encompassed wilithin

the 1nvention.

H

Also, 1t 1s contemplated that any optional feature of the

inventive variliations described may be set

forth and claimed

1ndependently, or i1in combination with any one or more of the

features described herein. Reference to a singular item,

—

includes the possibility that there are plural of the same 1tems

present. More specifically, as used herein and 1n claims

associated hereto, the singular forms "a,"

"an," "said," and

"the" 1nclude plural referents unless the specifically stated

H

otherwise. In other words, use of the articles allow for "at

H

least one" of the subject i1tem 1n the description above as well

as claims associliated with this disclosure.

It 1s further noted

that such claims may be drafted to exclude any optional element.

As such, this statement 1s i1ntended to serve as antecedent basis
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for use of such exclusive terminology as "solely," "only" and

H

the like 1n connection with the recitation of claim elements, or

H

use of a "negative" limitation.

—

Without the use of such exclusive terminology, the term

"comprising” 1n claims associliated with this disclosure shall

allow for the i1nclusion of

O

claims, or the addition of

transforming the nature of

scilent]

H

H

any additional element--irrespective

H

whether a given number of elements are enumerated 1n such

H

H

a feature could be regarded as

an element set forth i1n such claims.

Except as specifically defined herein, all technical and

fic terms used herein are to be given as broad a commonly

understood meaning as possible while maintaining claim validity.

H

The breadth of the present i1nvention 1s not to be limited

to the examples provided and/or the subject specification, but

rather only by the scope o:

disclosure.

H

- claim language associliated with this
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CLAIMS:

A geometric adaptor apparatus for assisting with

translumenal vascular access, comprilsing:

a dilator adaptor member having proximal and distal ends

and de:

‘1ning a dilator adaptor lumen therethrough, whereiln

the dilator adaptor lumen 1s defined by an 1nner diameter

Pro

file sized to

i

—

accommodate 1nsertion of one or more

portions of a guilidewire, and wherein the dilator adaptor 1s

further de:

"1ned by an outer diameter profile sized to

H

accommodate at least partial 1nsertion of the proximal end

H

OL

che dilator adaptor into a dilator member lumen formed

through a dilator member, the dilator member beiling

coupleable to an i1ntroducer catheter member through an

introducer member lumen formed through the introducer

member.

The

H

OL

H

apparatus oI

che guidewilre

inner diameter o

The

H

apparatus ozf

claim 1, wherein a maximum outer diameter

1s substantially smaller than a minimum

H

f the dilator member.

claim 2, wherein without the dilator

adaptor i1nterposed between the guidewlre and dilator

member,

i

Ol

The

the guidewilre

H

apparatus oI

H

an annular gap would be defined at the intersection

i

and a distal end of the dilator member.

claim 2, wherein the maximum outer

diameter of the guidewire 1s at least about 25% smaller

H

than the minimum 1nner diameter of the dilator member.

The

H

apparatus ozf

H

claim 2, wherein the maximum outer

diameter of the guidewire 1s about 0.018 1inches.
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H

The apparatus o:

H

diameter of the

- claim 5, wherein the minimum i1nner

dilator member 1s between about 0.035

1nches and about 0.040 1nches.

—

The apparatus o:

- claim 3, wherein the dilator adaptor 1nner

and outer diameter profiles are configured to substantially

i

make up the di:

ference 1n fit between the guidewire and

dilator member.

H

The apparatus o:

- claim 6, wherein the dilator adaptor has a

H

minlimum 1nner diameter of about 0.018 1nches, and a maximum

H

outer diameter of about 0.050 inches.

— —

The apparatus o:

dilator adaptor

- claim 1, wherein the distal end of the

has a tapered geometry with an outer

diameter minimum at 1ts distal tip.

H H

The apparatus o:

dilator adaptor

- claim 1, wherein at least a portion of the

has a proximally tapered geometry with an

outer diameter minimum located adjacent 1ts proximal end.

H

The apparatus o:

dilator adaptor

- claim 10, wherein a friction fit may be

formed between the proximally tapered geometry of the

i

and the dilator member lumen of the dilator

member when loading the dilator adaptor into the dilator

member lumen.

H

The apparatus o:

- claim 11, wherein the proximally tapered

H

geometry 1s selected such that one size of dilator adaptor

H

can form a friction fit with a range of dilator member

lumen geometries.

i

The apparatus o:

- claim 1, wherein the dilator adaptor, when

viewed from distal end to proximal end, comprises a distal
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section with a substantially constant outer diameter for a

distal section length, tapering up to a midsection with a

substantially constant outer diameter for a midsection

length, tapering down to a proximal section with a

substantially constant outer diameter for a proximal

section length, ending 1n the proximal end.

H

The apparatus of claim 13, wherein the substantially

H

constant outer diameter of the proximal section 1s greater

H

than that of the distal section and less than that of the

midsection.

— —

The apparatus of claim 14, wherein each of the distal

section, midsection, and proximal sections has a

substantially homogeneous 1nner diliameter defining the

dilator adaptor lumen.

H

The apparatus of claim 2, whereilin the maximum outer

H

diameter of the guidewire 1s at least about 0.01 1inches

H

smaller than the minimum 1nner diameter of the dilator

member.

i

The apparatus of claim 1, wherein the dilator adaptor

comprises a polymer selected from the group consisting of:

polyethyvlene terepthalate, polyethvlene, high density

polyethvlene, polypropylene, polytetrafluoroethvylene,

expanded polytetrafluoroethylene, poly (ethylene-co-vinvyl
acetate), poly(butyl methacrylate), and co-polymers

i

thereof.
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A system for creating translumenal vascular access,

comprising:

a. a dilator—-introducer assembly comprising a dilator

member having proximal and distal ends and defining a

dilator lumen therethrough, and an introducer member

having proximal and distal ends and defining an

introducer lumen therethrough, wherein the introducer

lumen 1s defined by an 1nner diliameter profile sized to

H H

accommodate 1nsertion of one or more portions of the

dilator member;

b. a guldewlre having an outer shape defined by a
guldewlre outer diameter profile;
C. a dilator adaptor having proximal and distal ends and

defining a dilator adaptor lumen therethrough, wherein

the dilator adaptor lumen 1s defined by an 1nner

H

diameter profile sized to accommodate i1nsertion of one

H

or more portions of the guidewire, and wherein the

dilator adaptor 1s further defined by an outer

diameter profile sized to accommodate at least partial

H H

insertion of the proximal end of the dilator adaptor

1nto the dilator member lumen:

wherein the guidewire may be advanced at least in part
through the dilator adaptor lumen, the dilator
adaptor may be advanced at least 1n part through

the dilator member lumen, and the dilator member

may be advanced at least 1n part through the

introducer lumen to form an 1nstrument assembly

H

capable of forming substantially atraumatic outer

shape profile configuration defined by
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longitudinally segquential 1ncreases 1n overall

H

outer diameter from exposed distal ends of the

guldewlre, dilator adaptor, dilator member, and

introducer.

i

The system of claim 18, wherein a maximum outer diameter of

the guidewire 1s substantially smaller than a minimum 1nner

H

diameter of the dilator member.

H

The system of claim 19, wherein without the dilator adaptor

1nterposed between the guidewire and dilator member, an

H

annular gap would be defined at the intersection of the

—

guldewlre and the distal end of the dilator member.

i

The system of claim 19, wherein the maximum outer diameter

H

of the guidewire 1s at least about 25% smaller than the

H

minimum 1nner diameter of the dilator member.

H

The system of claim 19, whereln the maximum outer diameter

H

of the guidewire 1s about 0.018 1nches.

H

The system of claim 22, whereln the minimum i1nner diameter

—

of the dilator member 1s between about 0.035 inches and

about 0.040 1nches.

i

The system of claim 20, wherein the dilator adaptor inner

and outer diameter profiles are configured to substantially

H

make up the difference 1n fit between the guidewire and

dilator member.

H

The system of claim 23, wherein the dilator adaptor has a

—

minimum 1nner diameter of about 0.018 1nches, and a maximum

i

outer diameter of about 0.050 inches.
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The system of claim 18, wherein the 1ntroducer member

distal end has a tapered geometry with an outer diameter

minimum at 1ts distal tip.

—

The system of claim 18, wherein the dilator member distal

end has a tapered geometry with an outer diameter minimum

at 1ts distal tip.

H

H

The system of claim 18, wherein the distal end of the

dilator adaptor has a tapered geometry

diameter minimum at 1ts distal tip.

H

wlith an outer

H

The system of claim 18, wherein at least a portion of the

dilator adaptor has a proximally tapered geometry with an

outer diameter minimum located adjacent 1ts proximal end.

i

The system of claim 29, wherein a friction fit may be

H

formed between the proximally tapered geometry of the

H

dilator adaptor and the dilator lumen of the dilator member

when loading the dilator adaptor into the dilator lumen.

H

The system of claim 30, wherein the proximally tapered

—

geometry 1s selected such that one size of dilator adaptor

can form a

geometries.

i

friction fit with a range o:

H

- dilator lumen

The system of claim 18, wherein the dilator adaptor, when

viewed from distal end to proximal end, comprises a distal

section with a substantially constant outer diameter for a

distal section length,

substantially constant outer diameter

tapering up to a midsection with a

for a midsection

length, tapering down to a proximal section with a

substantia.

ly constant outer diameter

for a proxima.

section length, ending 1n the proximal
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wherein the substantially constant

outer diameter of the proximal section 1s greater than that

H

H

of the distal section and less than that of the midsection.

—

The system of claim 33,

—

wherein each of the distal section,

midsection, and proximal sections has a substantially

homogeneous 1nner diameter de:

lumen.

H

"1ning the dilator adaptor

The system of claim 19, wherein the maximum outer diameter

H

H

of the guidewire 1s at least about 0.01 1nches smaller than

the minimum 1nner diameter of the dilator member.

—

The system of claim 18,
comprises a polymer selected
polyethylene terepthalate,
polyethylene, polypropvlene,

expanded polvyvtetra:

H

thereof.

“luoroethylene,

Page 28 of 29

from the group consisting of:

poly
acetate), poly(butyl methacrylate),

wherein the dilator adaptor

polyethylene, high density

polytetratluoroethyvlene,

(ethylene-co-vinyl

and co-polymers
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