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REISSUE PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of: Attorney Docket No.: 2005.86USREI3

Howard Root et al. Confirmation No.: Unknown

Application No.: Unknown Examiner: Unknown

Filed: Herewith Group Art Unit: Unknown

For: COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY

PROCEDURES

PRELIMINARY AMENDMENT

Mail Stop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Commissioner:

INTRODUCTORY COMMENTS

Prior to examination, please amend the above-identified application as follows:

The present amendment comprises the following sections:

A. Amendments to the Claims

C. Amendments to the Drawings

D. Remarks

Please grant any extension oftime necessanzfor entry,- charge anyfee due to Deposit Account No. 16-063I.
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AMENDMENTS TO THE CLAIMS

A detailed listing of all claims that are, or were, in the present application, irrespective of

whether the claim(s) remain(s) under examination in the application is presented below. The

claims are presented in ascending order and each includes one status identifier. Those claims not

cancelled or withdrawn but amended by the current amendment utilize the following notations

for amendment: 1. deleted matter is shown by strikethrough for six or more characters and

double brackets for five or fewer characters; and 2. added matter is shown by underlining.
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1. (Original) A system for use with interventional cardiology devices adapted to be

insertable into a branch artery, the system comprising:

a guide catheter having a continuous lumen extending for a predefined length from a

proximal end at a hemostatic valve to a distal end adapted to be placed in the branch artery, the

continuous lumen of the guide catheter having a circular cross-sectional inner diameter sized

such that interventional cardiology devices are insertable into and through the continuous lumen

of the guide catheter; and

a device adapted for use with the guide catheter, including:

a flexible tip portion defining a tubular structure and having a

circular cross-section and a length that is shorter than the predefined length of the continuous

lumen of the guide catheter, the tubular structure having a cross—sectional outer diameter sized to

be insertable through the cross-sectional inner diameter of the continuous lumen of the guide

catheter and defining a coaxial lumen having a cross-sectional inner diameter through which

interventional cardiology devices are insertable; and

a substantially rigid portion proximal of and operably connected to, and more

rigid along a longitudinal axis than, the flexible tip portion and defining a rail_structure without a

lumen having a maximal cross-sectional dimension at a proximal portion that is smaller than the

cross-sectional outer diameter of the flexible tip portion and having a length that, when

combined with the length of the flexible distal tip portion, defines a total length of the device

along the longitudinal axis that is longer than the length of the continuous lumen of the guide

catheter, such that when at least a distal portion of the flexible tip portion is extended distally of

the distal end of the guide catheter, at least a portion of the proximal portion of the substantially
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rigid portion extends proximally through the hemostatic valve in common with interventional

cardiology devices that are insertable into the guide catheter.

2. (Original) The system of claim 1, wherein the tubular structure includes a distal portion

adapted to be extended beyond the distal end of the guide catheter while a proximal portion

remains within the lumen of the guide catheter, such that the device assists in resisting axial and

shear forces exerted by the interventional cardiology device passed through and beyond the

coaxial lumen that would otherwise tend to dislodge the guide catheter from the branch artery.

3. (Original) The system of claim 2, wherein the proximal portion of the tubular structure

further comprises structure defining a proximal side opening extending for a distance along the

longitudinal axis, and accessible from a longitudinal side defined transverse to the longitudinal

axis, to receive the interventional cardiology devices into the coaxial lumen while the proximal

portion remains within the lumen of the guide catheter.

4. (Original) The system of claim 3, wherein the proximal side opening includes structure

defining a full circumference portion and structure defining a partially cylindrical portion.

5. (Original) The system of claim 1, wherein the tubular structure includes a flexible

cylindrical distal tip portion and a flexible cylindrical reinforced portion proximal to the flexible

distal tip portion.
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6. (Original) The system of claim 5, wherein the flexible cylindrical reinforced portion is

reinforced with metallic elements in a braided or coiled pattern.

7. (Original) The system of claim 2, wherein the flexible cylindrical distal tip portion

further comprises a radiopaque marker proximate a distal tip.

8. (Original) The system of claim 1, wherein the cross-sectional inner diameter of the

coaxial lumen of the tubular structure is not more than one French smaller than the cross-

sectional inner diameter of the guide catheter.

9. (Original) The system of claim 1, wherein the substantially rigid portion includes from

distal to proximal direction, a cross-sectional shape having a full circumference portion, a

hemicylindrical portion and an arcuate portion.

10. (Original) The system of claim 1, wherein the predefined length of the guide catheter is

about 100 cm and the total length of the device is about 125 cm.

11. (Original) The system of claim 1, further comprising a kit that includes the guide

catheter and the device in a common sterile package.

12. (Original) A system for use with interventional cardiology devices adapted to be

insertable into a branch artery, the system comprising:
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a guide catheter having a continuous lumen extending for a predefined length from a

proximal end at a hemostatic valve to a distal end adapted to be placed in the branch artery, the

continuous lumen of the guide catheter having a circular cross-section and a cross-sectional inner

diameter sized such that interventional cardiology devices are insertable into and through the

continuous lumen of the guide catheter; and

a device adapted for use with the guide catheter, including:

an elongate structure having an overall length that is longer than the predefined

length of the continuous lumen of the guide catheter, the elongate structure including:

a flexible tip portion defining a tubular structure and having a

circular cross-section that is smaller than the circular cross-section of the continuous lumen of

the guide catheter and a length that is shorter than the predefined length of the continuous lumen

of the guide catheter, the flexible tip portion having a cross-sectional outer diameter sized to be

insertable through the cross-sectional inner diameter of the continuous lumen of the guide

catheter and defining a coaxial lumen having a cross-sectional inner diameter through which

interventional cardiology devices are insertable;

a reinforced portion proximal to the flexible tip portion; and

a substantially rigid portion proximal of, connected to, and more rigid along a

longitudinal axis than, the flexible tip portion and defining a rail structure without a lumen

having a maximal cross-sectional dimension at a proximal portion that is smaller than the cross-

sectional outer diameter of the flexible tip portion, such that when at least a distal portion of the

flexible tip portion is extended distally of the distal end of the guide catheter with at least

proximal portion of the reinforced portion remaining within the continuous lumen of the guide
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catheter, at least a portion of the proximal portion of the substantially rigid portion extends

proximally through the hemostatic valve in common with interventional cardiology devices that

are insertable into the guide catheter.

13. (Original) The system of claim 12, wherein, when the distal portion of the flexible tip

portion is insertable through the continuous lumen of the guide catheter and beyond the distal

end of the guide catheter, the device assists in resisting axial and shear forces exerted by an

interventional cardiology device passed through and beyond the coaxial lumen that would

otherwise tend to dislodge the guide catheter from the branch artery.

14. (Original) The system of claim 12, wherein the substantially rigid portion further

includes a partially cylindrical portion defining an opening extending for a distance along a side

thereof defined transverse to a longitudinal axis that is adapted to receive an interventional

cardiology device passed through continuous lumen of the guide catheter and into the coaxial

lumen while the device is inserted into the continuous lumen, the opening extending substantially

along at least a portion of a length of the substantially rigid portion.

15. (Original) The system of claim 12, wherein, after the device is inserted into the

continuous lumen of the guide catheter, the device presents an overall effective length of a

coaxial lumen through which an interventional cardiology device may be inserted while utilizing

only a single hemostatic valve and without any telescoping structure preassembled prior to the

device being inserted into the continuous lumen of the guide catheter.
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16. (Original) The system of claim 12, the device further comprising a radiopaque marker

proximate the distal portion of the flexible tip portion.

17. (Original) The system of claim 12, wherein the reinforced portion of the device is

reinforced with metallic elements in a braided or coiled pattern.

18. (Original) The system of claim 12, wherein the cross-sectional inner diameter of the

coaxial lumen of the flexible distal portion is not more than one French smaller than the cross-

sectional inner diameter of the guide catheter.

19. (Original) The system of claim 12, wherein the substantially rigid portion includes, from

distal to proximal, a cross-sectional shape having a full circumference portion, a hemicylindrical

portion and an arcuate portion.

20. (Original) The system of claim 12, wherein the elongate structure includes, starting at the

distal portion of the flexible distal portion, at least a first portion having a first flexural modulus,

a second portion having a second flexural modulus greater than the first flexural modulus, and a

third portion having a third flexural modulus greater than the second flexural modulus.

21. (Original) The system of claim 20, in which the first flexural modulus is about 13,000

PSI plus or minus 5000 PSI, the second flexural modulus is about 29,000 PSI plus or minus

10,000 PSI, and the third portion flexural modulus is about 49,000 PSI plus or minus 10,000 PSI.
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22. (Original) The system of claim 20, in which the first portion is about 0.1 cm in length,

the second portion is about three cm in length, and the third portion is about five cm in length.

23. (Original) The system of claim 12, wherein the predefined length of the guide catheter is

about 100 cm and the total length of the device is about 125 cm.

24. (Original) The system of claim 12, further comprising a kit that includes the guide

catheter and the device in a common sterile package.

Q (New) A system comprising:

means for gpiding an interventional device from a location outside of a subject, through a

main vessel to a location near an ostium of a branch vessel' and 

means for receiving the interventional device from the location near the ostium of the

branch vessel and guiding the interventional device deeper into the branch vessel,

the means for guiding the interventional device deeper into the branch vessel including,

in a distal to proximal direction, a tip portion, a reinforced portion, a side opening, and a

substantially rigid portion, and having a length such that when a distal end of the tip portion is

extended distally of a distal end of the means for guiding the interventional device to the location

near the ostium of the branch vessel, a portion of a proximal end of the substantially rigid portion

extends proximally of a proximal end of the means for guiding the interventional device to the

location near the ostium of the branch vessel,
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the tip portion, the reinforced portion, the side opening, and the substantially rigid portion

configured to be passed, at least in part, through a lumen of the means for guiding the

interventional device to the location near the ostium of the branch vessel, and

the side opening including a portion having an arcuate cross-sectional shape and a portion

having a full circumference cross-sectional shape and positioned adjacent to, or incogporated

with, the distal end portion of the substantially rigid portion or a proximal end portion of the

reinforced portion.

& (New) The system of claim 25, wherein the side opening includes at least one inclined

slope.

21 (New) The system of claim 26, wherein the side opening includes at least two different

inclined slopes.

2_8. (New) The system of claim 25, wherein the portion of the side opening having the

arcuate cross—sectional shape includes 25% to 40% of a full circumference.

22, (New) The system of claim 25, wherein the portion of the side opening having the

arcuate cross-sectional shape includes a less than 180° portion.

10
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in (New) The system of claim 25, wherein the side opening includes a portion having a

hemicylindrical cross-sectional shape between the portion having the arcuate cross-sectional

shape and the portion having the full circumference cross-sectional shape.

Q (New) The system of claim 25, wherein the reinforced portion includes one or more

braided elements embedded in a polymer.

E (New) The system of claim 25, wherein an inner diameter of a lumen of the means for

guiding the interventional device deeper into the branch vessel is not more than one French

smaller than an inner diameter of the lumen of the means for guiding the interventional device to

the location near the ostium of the branch vessel.
 

Q (New) The system of claim 25, where the means for guiding the interventional device

deeper into the branch vessel includes a concave track along a portion of its length.

XL. (New) A method of forming a device adapted for use with a guide catheter having a

lumen, the method comprising:

providing a substantially rigid portion;

providing a reinforced portion including one or more metallic elements covered with a

polymer and a lumen;

providing a tip portion including a low durometer polymer or elastomeric material and a

lumen continuous with the lumen of the reinforced portion;

11
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coupling a distal end of the substantially rigid portion to a proximal end of the reinforced

portion; and

coupling a distal end of the reinforced portion to a proximal end of the tip portion,

wherein providing the substantially rigid portion, the reinforced portion, and the tip

portion includes forming a device length such that when a distal end of the tip portion is

extended distally of a distal end of the guide catheter, a portion of a proximal end of the

substantially rigid portion extends proximally of a proximal end of the guide catheter, and

wherein providing one or both of the substantially rigid portion and the reinforced portion

includes providing a side op_ening extending for a distance along a longitudinal axis of the device

and accessible from a longitudinal side, defined transverse to the longitudinal axis, to receive an

interventional device.

fi (New) The method of claim 34, wherein providing the substantially rigid portion

includes forming or obtaining a hypo tube or metal rail structure.

it; (New) The method of claim 34, wherein providing the side opening includes forming or

obtaining an inclined sidewall with a first slope.

E (New) The method of claim 36, wherein providing the side opening includes forming or

obtaining an inclined sidewall with a second slope different from the first slope.

12
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& (New) The method of claim 34, wherein providing the side opening includes forming or

obtaining, in a proximal to distal direction, a first segment having an arcuate cross-sectional

shape, a second segment having a hemicylindrical cross—sectional shape, and a third segment

having a full circumference cross-sectional shape.

a (New) The method of claim 34, wherein providing the reinforced portion includes

covering one or more braided metallic elements with the polymer.

40. (New) The method of claim 34, wherein providing the reinforced portion including the

lumen includes forming or obtaining a reinforced portion including a lumen having an inner

diameter that is not more than one French smaller than an inner diameter of the lumen of the

guide catheter.

fi Mew) The method of claim 34, wherein providing the substantially rigid portion, the

reinforced portion, and the tip portion includes, starting at a distal end of the tip portion and

moving proximally toward a proximal end of the substantially rigid portion, forming or obtaining

at least a first structure having a first flexural modulus, a second structure having a second

flexural modulus greater than the first flexural modulus, and a third structure having a third

flexural modulus greater than the second flexural modulus.

E (New) The method of claim 41, wherein forming or obtaining the first structure having

the first flexural modulus includes forming a structure having a flexural modulus of about 13,000

13
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PSI plus or minus 5,000 PSI, wherein forming or obtaining the second structure having the

second flexural modulus includes forming a structure having a flexural modulus of about 29,000

PSI plus or minus 10,000 PSI, and wherein forming or obtaining the third structure having the

third flexural modulus includes forming a structure having a flexural modulus of about 49,000

PSI plus or minus 10,000 PSI.

Q (New) The method of claim 34, wherein providing one or both of the reinforced portion

and the tip portion includes lining a lumen thereof with polfletrafluoroethxlene.

11$ (New) The method of claim 34, wherein providing the tip portion includes covering a

marker with the low durometer polymer or elastomeric material.

14
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REMARKS

Claims 1-24 are pending. By this Amendment, no claims are cancelled, no claims are

amended and new claims 25—44 are added.

Entry of this Preliminary Amendment for the above—identified reissue application is

respectfully requested.

Claims 25-44 are added. No claims are cancelled. Accordingly, upon entry of this

Preliminary Amendments, claims 1-44 will be pending.

The amendments and additions to the claims are made to correct one or more defects

causing US. Patent No. 8,292,850 to be partly inoperative or invalid.

Examination and reconsideration at this application are respectfully requested.

Formal Request for Teleghonic Interview

If the present claim amendments and additions do not result in allowance of this reissue

application, the undersigned formally requests that, before issuance of any Office Action, a

telephonic interview be held between the Examiner and the undersigned, at the Examiner’s

convenience. The Examiner is kindly requested to phone the undersigned at 612.349.5774 to

arrange a time for such telephonic interview.

15
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 - Claim Claix“i1: up Suppm‘f in Us. AW-'
N0. Atidiifiamfis)i Serial Nu. 1385!},059, flied (3:132:31. 26,

 
’ In me tubie, bracketed language inchczzms cfal‘ctiens and underfincd language mdicmes acidifiens.

$6

Page 18 Medtronic Exhibit 1803



Page 19 Medtronic Exhibit 1803

Application No.

a 1. humofthebranchvesselV - I:35}

:the tip portion,-the reinforcedportitm,‘ jV .
”‘ ‘1 ' '_ theside opening, and the l '

substantially rigidportion

configged to:bepassed, at least ‘
' ,, fl:3 lumenofthe»

interventionaldeviceto the
cation near.thecstium ofthe

,. V . , branchVesse and .

‘_ theside opening including a portion V
‘ ' l havmgan arcuatecross- ’

. sectional shape and a pertion
; havinga full cirCumference VfV . ‘ A

cross—sectionalShapeand ' I ‘
posmonedadjacent to, Or ' I V .

incoi‘p‘V’o’ratedmth,_:the;di_stalzend'i

The sytem of claim 36, wherein the
side opening includes at least one

inclined slope

 
 

 
 

   
}.Thesi’stem ofclaim37'Wher'ei‘n the , .‘FIG,§”4§ ’ 3»; a

_, . " ”sideopeningincludes at leasttwo 1 1 “ ”ff
v . ‘l —-—-v_—-———-—-vp——, , i 7 -v:m-Um‘m“ k“ '.. . ,.,¢fF°¥e¥f1?°lmedSl°e,, ., --, y .11;W.was;

28 The system of claim 36, wherein the Page 13, lines 1 and 2
portion of the side opening having the
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cross—sectional shag and the portion

having the full circumference cross-

sectional shape

Thesystem of claim 36, wherein the ' Page6, lines 10-14, . "
reinforced portion includes one or more ; ‘ ‘

- y 3 . braidedelementsembeddedin a _ v ~, Page 12, lines 547 ' '1‘ '

' , , ' I . , v~ ~:‘ , , ‘Page~18,:lines 1.1.,and,12 ; > . , .1

The system of claim 36, wherein an Page 5, lines 8-18
inner diameter of a lumen of the means

for guiding the interventional device Original claims 8 and 18

deeper into the branch vessel is not
more than one French smaller than an

inner diameter of the lumen of the

means for guiding the interventional
device to the location near the ostium

of the branch vessel

's’rorggdingmammalian
g'dev1cedeeperinto the branch vessel
a,S 3‘; ' includesaconcavetrack along ' "

i,-=;ortionof‘1tslen‘ * ., ‘

A method of forming a device adapted Page 6, lines 1-14

for use with a guide catheter having a

lumen, the method comprising: Page 12, lines 2-8, 12, and 13

providing a substantially rigid portion;

providing a reinforced portion Page 17, lines 15—17
including one or more metallic

elements covered with a Page 18, lines 11-19

polymer and a lumen",

providing a tip portion including a low Original claims 3, 4, and 14
durometer polymer or
elastomeric material and a FIGS. 1, 3, 4, and 12:
lumen continuous with the

lumen of the reinforced portion;

coupling a distal end of the
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substantially rigid portion to a

proximal end of the reinforced

portion; and

coupling a distal end of the reinforced

portion to a proximal end of the

tip portionI

wherein providing the substantially

rigid portion, the reinforced

portion, and the tip portion

includes forming a device

lengh such that when a distal

end of the tip portion is

extended distally of a distal end

of the guide catheter, a portion

of a proximal end of the

substantially rigid portion
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providing a side opening

mm
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axis to receive an interventional
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 The method of claim 52 wherein Page 13, line 15 - page 14, line 8

forming or obtaining the first structure

having the first flexural modulus

includes forming a structure having a
flexural modulus of about 13 000 PSI

plus or minus 5,000 PSI, wherein

forming or obtaining the second

structure having the second flexural

modulus includes forming a structure

having a flexural modulus of about

29,000 PSI plus or minus 10,000 PSI,

and wherein forming or obtaining the

third structure having the third flexural

modulus includes forming a structure

having a flexural modulus of about

W

{Themethodofclaim 45wherein , ' " " ' '
. .91, v1din oneorbothOfthereinforcedr

\ ' 3; Ortionandtheti ortionInclude
' lining a lumen thereofwith

a..,.o_1 'et‘rafluoroeth lene *
The method of claim 45 wherein

providing the tip portion includes

covering a marker with the low

durometer polymer or elastomeric
material
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Page 19,1inei 7
Page 5, lines 20-22 

 
 Page 6, lines 5-9

 
  Page 11, line 18

 Page 12, lines 1-4 
  Page 18, lines 14 and 15

cw

In view of the foregoing, it is submitted that this application is in condition for allowance.

Favorable consideration and prompt allowance of the application are respectfully requested.
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REISSUE SIN UNKNOWN REISSUE LITIGATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Howard Root et al. Examiner: Unkonwn

Serial No.: Unknown Group Art Unit: Unknown

Filed: Herewith Docket: 2005.86USR13

Customer No.: 241 13 Confirmation No.: Unknown

Reissue of US. Patent No. 8,292,850 Issue Date: Oct. 23, 2012

Title: COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY

PROCEDURES

CONSENT BY ASSIGNEE OF ENTIRE OWNERSHIP INTEREST TO FILE REISSUE

APPLICATION OF US. PATENT NO. 8 292 850 PURSUANT TO 37 C.F.R. 1.172

Mail Stop Reissue
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

1, Howard Root, declare that:

l. I am Chief Executive Officer of Vascular Solutions, Inc.

2. I state that Vascular Solutions, Inc. is the assignee of the entire right, title and

interest in and to US. Patent No. 8,292,850, which issued on Oct. 23, 2012 and is titled

“COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY

PROCEDURES."

3. I state that Vascular Solutions, Inc. received assignment of all right, title and

interest according to the title transfer from the inventors, Gregg Sutton, Jeffrey Welch,

Jason Garrity and me, which is recorded at reel and frame numbers 027973/0984 and

027729/0760 of the Patent Assignment, Abstract of Title recordation department of the

US. Patent and Trademark Office.

4. As Chief Executive Officer of Vascular Solutions, Inc., I have caused the

company to request herewith a broadening reissue of US. Patent No. 8,292,850.
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CONSENT BY ASSIGNEE 0F ENTIRE OWNERSHIP INTEREST TO FILE RElSSl‘E APPLICATION OF US. PATENT .\'0.
8.292.850 PURSUANT TO 37 C.F.R. § I.I7Z Fag: 2
Serial Number: Unknown Dkl: 2005 86USRI3
Filing Date: Herewith
Tille: COAXIAL GUIDE CATHETER FOR lNTERVENTlONAL CARDIOLOGY PROCEDURES

5. Pursuant to 37 CPR. § 1.172 and as the assignee of all right, title and interest in

and to US. Patent No. 8,292,850, I state on behalf of Vascular Solutions, Inc. that the

company consents to the filing of this reissue application of US. patent No. 8,292,850

and to the enlargement of the claimed subject matter as presented by the preliminary

amendment filed herewith.

6. I declare that all statements made herein of my own knowledge are true and that

all statements made on information and belief are believed to be true. The statements

were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment. or both. under Section 1001 of Title 18 of the United

States Code and that such willful false statements may jeopardize the validity of this

application or any patent issuing thereon.

7. Further Declarant sayeth not.

 Date 00+ ‘ 252 20 L3 By
HowardRoot

Chief Executive Officer

Vascular Solutions, Inc.
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COAXIAL GUIDE CATHETER FOR
INTERVENTIONAL CARDIOLOGY

PROCEDURES

RELATED APPLICATIONS

This application is a divisional of application Ser. No.
12/824,734, filed Jun. 28, 2010 now U.S. Pat. No. 8,142,413
entitled “Coaxial Guide Catheter for Interventional Cardiol—

ogy Procedures”, which is divisional of application Ser. No.
11/416,629, filed May 3, 2006 now U.S. Pat. No. 8,048,032
entitled “Coaxial Guide Catheter for Interventional Cardiol-

ogy Procedures”.

FIEID OF THE INVENTION

The present invention relates generally to catheters used in
interventional cardiology procedures. More particularly the
present invention relates to methods and apparatus for
increa sing backup support for catheters inserted into the coro-
nary arteries from the aorta.

BACKGROUND OF THE INVENTION

 Interventional cardiology procedures oten include insert-
ing guidewires or other instruments through catheters into
coronary arteries that branch off from the aorta. For the pur-
poses of this application, the term “interventional cardiology
devices” is to be understood to include but not be limited to

guidewires, balloon catheters, stents and stent catheters. In
coronary artery disease the coronary arteries may be nar-
rowed or occluded by atherosclerotic plaques or other lesions.
These lesions may totally obstruct the lumen of the artery or
may dramatically narrow the lumen of the artery. Narrowing
is referred to as stenosis. In order to diagnose and treat
obstructive coronary artery disease it is commonly necessary
to pass a guidewire or other instruments through and beyond
the occlusion or stenosis of the coronary artery.

In treating a stenosis, a guide catheter is inserted through
the aorta and into the ostium of the coronary artery. This is
sometimes accomplished with the aid of a guidewire. A guide
catheter is typically seated into the opening or ostium of the
artery to be treated and a guidewire or other instrument is
passed through the lumen of the guide catheter and inserted
into the artery beyond the occlusion or stenosis. Crossing
tough lesions can create enough backward force to dislodge
the guide catheter from the ostium ofthe artery being treated.
This can make it difficult or impossible for the interventional
cardiologist to treat certain forms of coronary artery disea sc.

Prior attempts to provide support to the guiding catheter to
prevent backward dislodgement from the coronary ostium
(referred to as “backup support”) fall generally into four
categories.

First are guiding catheters that, through a combination of ,
shape and stiffness, are configured to draw backup support
from engaging the wall ofthe aortic arch opposing the ostium
ofthe coronary artery that is being accessed. Examples ofthis
approach can be fotmd in U.S. Pat. No. 6,475,195 issued to
Voda and U.S. Pat. No. 5,658,263 issued to Dang ct al. These
guiding catheters all share the common limitation that a guide
catheter stiff enough to provide adequate backup support is
often too stiff to be safely inserted into the aorta without the
possibility of causing damage to the aortic wall. In addition.
attempts to deep seat the guide catheter have been made but
the rigid nature of the guide catheter creates the risk that the
guide catheter may damage the coronary artery wall or that
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the guide catheter may occlude the coronary artery and inter-
fere with blood flow to the heart muscle.

Second are guiding catheters that include a retractable
appendage. The appendage in these catheters can be extended
to engage the opposing wall of the aortic arch to provide
backup support or the appendage may be placed under terr-
sion to stiffen a bend in the catheter to provide backup sup-
port. Examples ofthis approach may be found inU.S. Pat. No.
4,813,930 issued to Elliot; U.S. Pat. No. 5,098,412 issued to
Shiu; and U.S. Pat. No. 6,860,876 issued to Chen. These
guiding catheters tend to be somewhat mechanically complex
and have not been widely adopted by practitioners.

Third are guide catheters that have a portion that seeks to
expand laterally to grip the interior wall of the ostium of the
coronary artery to provide a force acting in opposition to the
backward forces created when trying to maneuver a therapeu-
tic device past a lesion or blockage in the coronary artery.
These devices can include a balloon secured to a guidewire or
a catheter or another device for ex oanding to grip the walls of
the coronary artery from within. Examples of this approach
may be found in U.S. Pat. No. 4,832,028 issued to Patel; U.S.
Pat. No. 6,595,952 issued to Forsberg; and U.S. Published
Application No. 2005 ’0182437 3y Bormette et a1. Again,
these devices tend to be mechanically complex and can com-
pletely occlude the coronary ostium thus stopping perfusion
of the coronary artery.

A fourth technique includes the placement of a smaller
guide catheter within a larger guide catheter in order to pro-
vide added support for the crossing of lesions or for the distal
delivery of balloons and stents. This technique has been
described in an article by Takahashi entitled “New Method to
Increase a Backup Support of Six French Guiding Coronary
Catheter,” published in Catheterization and Cardiovascular
Interventions, 63:452-456 (2004). This technique is used in
order to provide a method of deep seating the guide catheter
within the ostium of the coronary artery. Deep seating refers
to inserting the catheter more deeply into the ostium of the
coronary artery than typically has been done before. Unfor-
tunately, deep seating by this technique with a commonly
available guide catheter creates the risk that the relatively
stiff, fixed curve, guide catheter will damage the coronary
artery. This damage may lead to dissection of the coronary
artery when the catheter is advanced past the ostium.

Several other problems arise when using a standard guidc
catheter in this catheter-in-a-catheter fashion. First, the inner
catheters must be substantially longer than the one hundred
centimeter guide catheter. Second, a new hemostasis valve
must be placed on the inner guide catheter which prevents the
larger guide catheter from being used for contrast injections
or pressure measurements. Third, the smaller guide catheter
still must be inserted into the coronary vessel with great care
since the smaller guide catheter has no tapered transition or
dilator at its tip and does not run over a standard 0.014 inch
guidewire.

Thus. the interventional cardiology art would benefit from
the availability ofa system that would be deliverable through
standard guide catheters for providing backup support by
providing the ability to effectively create deep seating in the
ostium of the coronary artery.

 

 

SUMMARY OF THE INVENTION

The present invention is a coaxial guide catheter that is
deliverable through standard guide catheters by utilizing a
guidewire rail segment to permit delivery without blocking
use of the guide catheter. The coaxial guide catheter prefer-
ably includes a tapered inner catheter that runs over a standard
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0.014 inch coronary guidewire to allow atraumatic placement
within the coronary artery. This feature also allows removal of
the tapered inner catheter after the coaxial guide catheter is in
place. The tapered inner catheter provides a gradual transition
from the standard 0.014 inch diameter guidewire to the diam-
eter of the coaxial guide catheter which is typically five to
eight French.

The coaxial guide catheter preferably can be delivered
through commonly existing hemostatic valves used with
guide catheters while still allowing injections through the
existing Y adapter. In addition, the coaxial guide catheter
preferably has an inner diameter that is appropriate for deliv-
ering standard coronary treatment devices after it is placed in
the coronary artery.

In one embodiment, the coaxial guide catheter is made in at
least three sizes corresponding to the internal capacity of 8
French, 7 French, and 6 French guide catheters that are com-
monly used in interventional cardiology procedures. An 8
French catheter has an internal diameter greater than or equal
to 0.088 inches. A 7 French catheter has an internal diameter

greater than or equal to 0.078 inches. A 6 French guide cath-
eter has an internal diameter greater than or equal to 0.070
inches. Thus, for three exemplary sizes the effective internal
diameter ofthe coaxial guide catheter may be as follows. For
a 7 French in 8 French coaxial guide catheter, the internal
diameter should be greater than or equal to 0.078 inches. For
a 6 French in 7 French coaxial guide catheter the internal
diameter should be greater than or equal to 0.070 inches. For
a 5 French in 6 French coaxial guide catheter the internal
diameter should be greater than or equal to 0.056 inches.

Interventional cardiology procedures are typically carried
out under fluoroscopy or another x-ray or imaging technique
Therefore, one embodiment of the coaxial guide catheter of
the present invention includes a radiopaque marker at its
distal tip to facilitate positioning and manipulation of the
coaxial guide catheter.

The present invention generally includes the coaxial guide
catheter and a tapered inner catheter. The coaxial guide cath-
eter includes a tip portion, a reinforced portion, and a sub-
stantially rigid portion. The coaxial guide catheter will gen—
erally have an overall length ofpreferably approximately 125
cm, though this should not be considered limiting.

In one embodiment, the tip portion may include a soft tip
and a marker band. The soft tip is tapered and may be formed
from a low duroineter polymer or elastomer material such as
polyether block amide polymer, (PEBA, Pebax®) the marker
band may be formed from a platinum iridium alloy sand—
wiched be ween the Pebax® that extends from the bump tip
and a PTFE liner.

In one embodiment, the reinforced portion may be rein—
forced, preferably with metallic fibers in a braided or coiled
pattern. The braided or coiled portion is lined by a PTFE liner
and may be covered on its exterior with Pebax®. The braided

 

or coiled portion may extend approximately 20 to 110 cm in ,
length. In one exemplary embodiment, the braided portion
extends approximately 32 to 36 cm.

Preferably, the rigid portion may be advantageously
formed from a stainless steel orNitinol tube. The rigid portion
may be joined to the braid or coil portion by welding. The
rigid portion may include a cutout portion and a full circum-
ference portion. For example, the cutout portion may include
a section where about 45% of the circumference of the cylin—
drical tubular structure has been removed. The cutout portion
may also include a section where 75—00% of the circumfer—
ence of the tubular structure has been removed. In one exem-

plary embodiment, the portion having approximately 45%
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removed may extend for approximately 75 cm and the portion
having 75—90% of the structure removed extends for about 15cm.

The full circumference portion of the rigid portion is typi—
cally located at the most proximal end of the coaxial guide
catheter.

The rigid portion may include a plurality of radially ori-
ented slits or other cuts in its distal portion to increase and
control the flexibility of the rigid portion

In an exemplary embodiment, the tapered inner catheter
generally includes a tapered inner catheter tip and a cutout
portion. The tapered inner catheter tip includes a tapered
portion and a straight portion. The tapered portion is typically
at the most distal end of the tapered inner catheter. Both the
straight portion and the tapered portion are pierced by a lumen
through which a guidewire may be passed.

The cutout portion supports a track passing along the con-
cave side thereof that continues from the lumen that passes
through the straight portion and the tapered portion. The
tapered inner catheter may also have a clip or snap attachment
at its proximal end to releasablyjoin the tapered inner catheter
to the coaxial guide catheter.

In operation, the tapered inner catheter is inserted inside
and through the coaxial guide catheter. The tapered inner
catheter is positioned so that the tapered inner catheter tip
extends beyond the tip portion of the coaxial guide catheter.
The coaxial guide catheter-tapered imier catheter combina-
tion may then be inserted into a blood vessel that communi-
cates with the aorta. The coaxial guide catheter—tapered inner
catheter combination may be threaded over a preplaced 0.014
inch guidewire. The tapered inner catheter—coaxial guide
catheter combination is advanced up the aorta until the
tapered inner catheter is passed into the ostium of a coronary
artery over the guidewire. Once the coaxial guide catheter-
tapered imier catheter combination has been inserted suffi-
ciently into the ostium of the coronary artery to achieve deep
seating the tapered imrer catheter may be removed. During
this entire process at least part of the coaxial guide catheter—
tapered inner catheter combination is located inside of the
guide catheter.

Once the tapered inner catheter is removed a cardiac treat—
ment device, such as a guidewire, balloon or stent, may be
passed through the coaxial guide catheter within the guide
catheter and into the coronary artery. As described below, the
presence of the coaxial guide catheter provides additional
backup support to make it less likely that the coaxial guide
catheter guide catheter combination will be dislodged from
the ostium ofthe coronary artery while directing the coronary
therapeutic device past a tough lesion such as a stenosis or a
chronic arterial occlusion.

A guide catheter inserted into the ostium ofa branch artery
where it branches off from a larger artery is subject to force
vectors that tend to dislodge the distal end of the guide cath—
eter from the ostium of the branch artery when a physician
attempts to direct a guidewire or other interventional cardi-
ology device past an occlusive or stenotic lesion in the branch
artery. This discussion will refer to a guide wire but it is to be
understood that similar principles apply to other interven—
tional cardiology devices including balloon catheters and
stent catheters.

One of the forces that act 011 the guide catheter is an axial
force substantially along the axis of the branch artery and the
portion of the guide catheter that is seated in the ostium. This
force vector is a reactive force created by the pushing back of
the guide wire against the guide catheter as the physician tries
to force the guidewire through or past the lesion. It tends to
push the distal end of the catheter out of the ostirun in a

Medtronic Exhibit 1803



Page 45 Medtronic Exhibit 1803Page 45

US 8,292,850 BZ
5

direction parallel to the axis of the branch artery and the axis
of the distal end of the guide catheter.

Another of the force vectors that acts on the guide catheter
is a shearing force that tends to dislodge the distal end of the
guide catheter from the ostium of the branch artery in a
direction perpendicular to the axis ofthe branch artery and the
axis of the distal end of the guide catheter. This force vector
arises from curvature of the guide catheter near its distal end
and the guide wire pushing on the curved portion ofthe guide
catheter as the physician applies force to the guidewire. The
coaxial guide catheter of the present invention assists in
resisting both the axial forces and the shearing forces that tend
to dislodge a guide catheter from the ostium of a branch
artery,

The system is deliverable using standard techniques utiliz—
ing currently available equipment. The present invention also
allows atraumatic placement within the coronary artery. Fur-
ther, the invention is deliverable through an existing hemo-
static valve arrangement on a guide catheter without prevent-
ing injections through existing Y adapters. Finally. the
invention has an imier diameter acceptable for delivering
standard coronary devices after it is placed in the blood ves—
sel.

BRIEF DESCRIPTION OF THE DRAWINGS

:IG. 1 is a schematic depiction of the coaxial guide cath-
eter and a tapered inner catheter in accordance with the
present invention;

:IG. 2 is schematic depiction of the coaxial guide catheter
and tapered imrer catheter assembled in accordance with the
present invention;

:IG. 3 is a plan view of a guide catheter, the coaxial guide
catheter, and a treatment catheter in accordance with the
present invention;

:IG. 4 is a sectional view of the coaxial guide catheter in
accordance with the present invention;

jIG. Sis a cross sectional View ofthe coaxial guide catheter
and tapered inner catheter in accordance with the present
invention;

:IG. 6 is another cross sectional view of the coaxial guide
catheter and tapered inner catheter in accordance with the
present invention;

41G. 7 is a schematic View of a guide catheter and a
guidewire located in an aortic arch and a coronary artery and
the guide catheter and guidewire in a secondposition depicted
in shantom;

:IG. 8 is a schematic view ofa guide catheter, a guidewire,
a coaxial guide catheter in accordance with the present inven-
tion and a tapered inner catheter located in the aortic arch and
coronary artery;

RIG. 9 is a schematic view ofa guide catheter, a guidewire
and a coaxial guide catheter in accordance with the present
invention located in the aortic arch and coronary artery;

rigid portion of the coaxial guide catheter in accordance with
the present invention;

jIG. 11 is a detailed view taken from FIG. 10;
:IG. 12 is a plan View of the rigid portion in accordance

with the present invention;
41G. 13 is an elevational view of the rigid portion;
:IG. 14 is a sectional View ofthe rigid portion taken along

section line 14—14 ol'FIG. 13; and
:IG. 15 is a sectional View ofthe rigid portion taken along

section line 15—15 of FIG. 13.

:IG. 16 is a sectional View ofthe rigid portion taken along
section line 16-16 of FIG. 13.

 :IG. 10 is a flat pattern for making relief cuts in a curved ,
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F G. 17 is a plan view of a coaxial guide catheter having a
longer rail segment and a tapered inner catheter in accordance
with the present invention.

F G. 18 is a plan view of the tapered inner catheter as
depicted in the FIG. 17.

F G. 19 is a cross-sectional View of the tapered inner cath-
eter taken along section lines 19-19 of FIG. 18.

F G. 20 is a plan view of a coaxial guide catheter in accor—
dance with the present invention.

F G. 21 is an elevational view ofa coaxial guide catheter in
accordance with the present invention.

F G. 22 is a cross-sectional view taken along section line
22-22 of FIG. 21.

UETAIIFD DESCRIPTION OF THE DRAWINGS

Referring to FIGS. 1 and 2, coaxial guide catheter assem-
bly 10 of the present invention generally includes coaxial
guice catheter 12 and tapered irmer catheter l4,

Coaxial guide catheter 12 generally includes tip portion 16,
rein orced portion 18, and rigid portion 20. The overall length
of the coaxial guide catheter typically can be approximately
125 cm. This length should not be considered limiting.

Tip portion 16 generally includes bump tip 22 and marker
band 24. Bump tip 22 includes taper 26. Bump tip 24 is
relatively flexible and may be formed, for example, from
4033 Pebax®. Bump tip 22 may be yellow or another high
visibility color for ease of handling.

Marker sand 24 is formed ofa radiopaque material such as
platinum/iridium alloy usually at a 90/10 ratio. Marker band
24 may be sandwiched between an outer Pebax® material 28
and a PTFE liner 30. Outer Pebax® material 28 in this loca—

tion may be formed of 5533 Pebax, for example.
Reinforced portion 18 includes braid or coil reinforcement

32. Braid or coil reinforcement 32 may be formed of metal,
plastic, graphite, or composite structures known to the art.
Reinforced portion 18 may be lined on the interior by PTFE
liner 30 and covered on the exterior by Pebax® material 28.
Tip portion 16 and reinforced portion 18 together form a
substantially cylindrical structure. Braid or coil reinforce-
ment 32 may extend approximately 20 to 30 cm. In one
exemplary embodiment, braid or coiled portion has a length
of approximately 32 to 36 cm.

Rigid portion 20 may be secured to braid or coil reinforce—
ment by, for example, welding or bonding. Rigid portion 20
may be formed from a hypotube or a section of stainless steel
or Nitinol tubing. Other substantially rigid materials may be
used as well. Rigid portion 20 includes first fiall circumfer—
ence portion 34. hemicylindrical portion 36, arcuate portion
38, and second full circumference portion 40.

First full circumference portion 34 is joined to braid or coil
reinforcement 32. First full circumference portion 34 extends
for a relatively short distance, for example, 0.25 cm.

Hemicylindrical portion 36 desirably includes 40% to 70%
of the circumference of the tube. Hemicylindrical portion 36
may extend, for example, approximately 20 to 75 cm in
length.

Hemicylindrical portion 36 tapers into arcuate portion 38.
Arcuate portion 38 extends from 25% to 40% of the cir—

cumference of the tube. Arcuate portion 38 may extend lin—
early, lor example, for about 15 cm.

Arcuate portion 38 connects to second full circumference
portion 40. Second full circumference portion 40 may extend
for a short distance, for example, approximately 3 cm.
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Tapered inner catheter 14 generally includes tapered inner
catheter tip 42 and cutout portion 44. Tapered inner catheter
tip 42 tapers gradually from the diameter ofa guide wire to the
diameter oftip portion 16.

Tapered irmer catheter tip 42 includes tapered portion 46 at
a distal end thereof, and straight portion 48. Both tapered
portion 46 and straight portion 48 are pierced by lumen 50.

Cutout portion 44 defines a concave track 52 along its
length. Concave track 52 is continuous with lumen 50.

Tapered inner catheter 14 may also include clip 54 at a
proximal end thereofto releasablyjoin tapered inner catheter
14 to coaxial guide catheter 12. Thus, tapered inner catheter
14 is keyed to coaxial guide catheter 12.

Coaxial guide catheter 12 may include, starting at its distal
end, a first portion having a flexural modulus ofabout 13,000
PSI plus or minus 5000 PSI, a second portion having a flex—
ural modulus of about 29,000 PSI plus or minus 10,000 PSI,
a third portion having a flexural modulus ofabout 49,000 PSI
plus or minus 10,000 PSI and a fourth portion having a
flexural modulus of about 107,000 PSI plus or minus 20,000
PSI. Coaxial guide catheter 12 may be formed, for example,
of 4033 Pebax® at bump tip 22 for the first 0.1 cm. This
portion may followed by a section about three cm long of
5533 Pebax® that covers marker band 24 and the distal por—
tion of braid or coil reinforcement 32. Next may come an
approximately five cm portion of 6333 Pebax® which
encloses part ofbraid or coil reinforcement 32 followed by an
approximately twenty seven cm portion of 7233 Pebax®
covering the most proximal portion ol'braid or coil reinforce—
ment 32. Braid or coil reinforcement 32 is bonded to rigid
portion 20 which may be formed from stainless steel or a
similar biocompatible material. Rigid portion 20 may extend
for approximately ninety cm and include first full circumfer-
ence portion 34 (approximately 0.25 cm), hernicylindrical
portion 36 (approximately seventy five cm), arcuate portion
(approximately fifteen cm) and second full circumference
portion (approximately three cm.) Rigid portion 20 may be
formed from a stainless steel or Nitinol hypo tube.

FIG. 7 depicts a typical guide catheter 56 passing through
aortic arch 58 into ostium 60 of coronary artery 62. FIG. 7
also depicts guidewire 64 passing through the guide catheter
56 and into coronary artery 62. Located in coronary artery 62
is stenotic lesion 66. In a typical procedure, guidewire 64 is
placed through the aortic arch 58 and into the ostium 60 ofthe
coronary artery. 62, The guide catheter 56 is passed over
guidewire 64 until distal end 68 ofguide catheter 56 is seated
in ostium 60 ofcoronary artery 62. Force is then applied to the
guidewire 64 to push guidewire 64 past stenotic lesion 66 or
an occlusive lesion (not shown). Once the guidewire 64 is
pushed past stenotic lesion 66 or occlusive lesion (not
shown), a treating catheter including a stent or balloon can be
passed along the guidewire to stenotic lesion 66 or occlusive
lesion (not shown). The lesion can then be treated.

As can be seen in phantom. in FIG. 7, the application of
force to guidewire 64 can cause guide catheter 56 to dislodge .
from ostium 60 of coronary artery 62. This can occur in the
case of a tough stenotic lesion 66 or occlusive lesion (not
shown) when it is diflicult to pass the guidewire 64 beyond the
stenotic lesion 66 or occlusive lesion (not shown).

Referring the FIG. 8 coaxial guide catheter 12 is depicted
as used with guide catheter 56, guidewire 64, and tapered
inner catheter 14. Here, coaxial guide catheter 12 with
tapered inner catheter 14 is passed through guide catheter 56
and over guidewire 64 into coronary artery 62 after the guide
catheter 56 has been placed in the ostium 60 of coronary
artery 62, as depicted in FIG. 7. Coaxial guide catheter 12,
with tapered inner catheter 14, provides an inner support
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member for proper translation over guidewire 64. Tapered
inner catheter tip 42 provides a distal tapered transition from
guidewire 64 to coaxial guide catheter 12. Once coaxial guide
catheter 12 is in place, tapered inner catheter 14 is removed
from the inside of coaxial guide catheter 12.

Coaxial guide catheter 12 is now ready to accept a treat-
ment catheter such as a stent or balloon catheter, Referring to
FIG. 9, the combination of guide catheter 56 with coaxial
guide catheter 12 inserted into ostium 60 of coronary artery
62 provides improved distal anchoring of guide catheter 56
and coaxial guide catheter 12. The presence of coaxial guide
catheter 12 within guide catheter 56 also provides stiffer back
up support than guide catheter 56 alone, The combination of
improved distal anchoring and stiffening ol' the guide catheter
56/coaxial guide catheter 12 combination provides additional
backup support to resist dislodging ofguide catheter 56 from
ostilun 60 when force is applied to guidewire 64 to pass
through stenotic lesion 66 or another lesion. In addition, the
improved back up support assists in the positioning of a
treating catheter that may include a stent or balloon.

Referring to FIGS. 10 and 11, in some embodiments of
coaxial guide catheter 12, rigid portion 20 may be perforated
by reliel'cuts 70. Reliel'cuts 70 may be classed into first group
72 and second group 74.

First group 72 may be located near to the juncture between
rigid portion 20 and reinforced portion 18. First group 72 of
relief cuts 70, are relatively closely spaced, For example, first
group 72 ol'reliel'cuts 70 may be spaced approximately 0.010
inches apart, First group 72 of relief cuts 70 extends for a
relatively short distance, for example, approximately 2
inches.

Second group 74 of relief cuts 70 may extend for a rela-
tively long distance, for example, approximately 30-35
inches. Second group 74 of relief cuts 70 are spaced farther
apart than first group 72. For example, relief cuts 70 ofsecond
group 74 may be spaced approximately 0.020 inches between
cuts. Referring particularly to FIG. 11, relief cuts 70 may
include single cuts 76 and double cuts 78. Single cuts 76 may
include an individual linear cut, as can be seen in FIG. 11.
Double cuts 78 may include two linear cuts along a single line
but separated by a short section of tmcut structure. Typically,
single cuts 76 and double cuts 78 are alternated along the
length of rigid portion 20. Generally, the overall length of
single cut 76 may be less than the overall length oftwo double
cuts 78.

In an embodiment depicted in FIGS. 12-15, rigid portion
includes firll circumference portion 80, greater than 180°
portion 82, and less than 1800 portion 84. Greater than 1800
portion 82 may, for example, include structure forming
approximately 300° ofthe circumference ofthe cylinder. Less
than 180° portion may include, for example, structure form-
ing approximately 90° of the circumference of a cylinder.
Greater than I800 portion 82 may extend approximately
22-25 inches. Greater than 180° portion 82 holds tapered
inner catheter 14 within rigid portion 20.

When tapered inner catheter is inserted into coaxial guide
catheter 12 greater than 180°, portion 82 grips tapered inner
catheter 14 which is exposed through the opening in greater
than 180° portion 82. Thus, the overall structure of tapered
imrer catheter 14 along with greater than 180° portion 82 is
substantially cylindrical. Accordingly, when inserted through
a guide catheter 56 having a Touhey—Borst style adapter, the
Touhey-Borst style adapter can still seal around rigid portion
20 and enclosed inner tapered catheter 14.

Referring to FIG. 16, another embodiment ofcoaxial guide
catheter assembly 10 includes coaxial guide catheter 12 and
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tapered inner catheter 14. Tapered inner catheter 14 is keyed
to coaxial guide catheter 12 at hub 86.

Referring to FIGS. 17 and 18, tapered inner catheter 14
generally includes connector hub 88 and catheter tube 90.

Connector hub 88 generally includes connector portion 92,
grip portion 94 and joining portion 96. Connector hub 88
defines funnel portion 98 therein.

Catheter tube 90 generally includes straight portion 100.
taperedportion 102 and marker band tip 104. Catheter tube 90
is joined to connector hub 88 at joining portion 96. Tapered
inner catheter 14 may be formed in whole or in part from
low-density polyethylene plastic, for example. Other suitable
materials known to the catheter arts may be used as well.

Grip portion 94 desirably includes gripping ears 106. Grip—
ping ears 106 may extend outwardly from grip portion 94
substantially radially and be shaped for convenient gripping
by a physician.

Referring to FIGS. 19 through 21, in this embodiment,
coaxial guide catheter 12 includes interrupted hub 108, hemi—
tube portion 110, braided portion 112 and tip portion 114.

lnterrupted hub 108 defines an opening 116, along a side
thereof. lnterrupted hub 108 may be substantially C-shaped
or U-shapcd in cross section. Opening 116 is sized so that
tapered inner catheter 14 may be passed readily therethrough
in a direction perpendicular to the long axes of both inter-
rupted hub 108 and tapered inner catheter 14. Hemi—tube
portion 110 is immediately distal to interrupted hub 108.
Hemi-tube portion 110 may be formed, for example, from a
metal hypo tube forming approximately 50% of the circum—
ference ofa cylinder. Hemi-tube portion 1 10 is aligned so that
opening 116 of interrupted hub 108 is coextensive with open—
ing 118 of hemi-tube portion 110. Hemi-tube portion 110 is
joined to braided portion 112, for example, by adhesive,
bonding or welding. The location where herni-tube portion
110 and braided portion 112 join defines the entire circum-
ference of a cylinder.

Braided portion 112 may be reinforced by a coil or braid.
120. Coil or braid 120 may be formed of metal or another
suitable reinforcing material.

Tip portion 114 is generally not reinforced and is substan-
tially soft. Tip portion 114 is similarly structured to tapered
inner catheter tip 42. Tip portion 114 may include a radio-
paque marker band 24.

Beginning at the distal end ofcoaxial guide catheter 12, tip
portion 114 may be formed substantially of, for example,
2533 Pebax® This may be followed by a section of 3533
Pebax®, then by a section of 5533 Pebax® then by a further
section of 7233 Pebax® These Pebax® portions may all
incorporate. for example, about 20% barium sulfate (BaSO4).

In one embodiment, tip portion 114 and braided portion
112 may have an overall length together ofapproximately one
hundred nine centimeters. llemi-tube portion 110 and inter-
rupted hub 108 may together have an overall length of
approximately eighteen centimeters.

In this embodiment, coaxial guide catheter 12 may be lined .
with a PTFE liner 122.

In operation, a guide catheter S6 is inserted into a major
bloodvessel in the body such as aortic arch 58 over guidewire
64 and the distal end 68 of guide catheter 56 is brought into
proximity ofostium 60 of a smaller branch blood vessel, such
as coronary artery 62, that it is desired to enter. Coaxial guide
catheter 12, with tapered inner catheter 14, is inserted through
guide catheter 56 and over guidewire 64. Guide catheter 56,
guidewire 64, coaxial guide catheter 12. and tapered inner
catheter 14 are manipulated to insert tapered inner catheter tip
42 into the ostium 60 of the blood vessel that branches off

from the major blood vessel. The bump tip 22 ofcoaxial guide
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catheter 12 is inserted with tapered imier catheter tip 42 well
into ostium 60 of coronary artery 62 or other blood vessel
until bump tip 22 ofcoaxial guide catheter 12 achieves a deep
seated position. Tapered inner catheter 14 is then withdrawn
from the lumen of coaxial guide catheter 12. An interven-
tional cardiology treatment device such as a catheter bearing
a stent or a balloon (not shown) is then inserted through the
lumen of coaxial guide catheter 12 which remains inside
guide catheter 56.

\Vhen the interventional cardiology device reaches a steno-
sis or blockage in coronary artery 62 or another branch blood
vessel, force may be applied to the interventional cardiology
device catheter while reinforced portion 18 and rigid portion
20 of coaxial guide catheter 12 provide back up support. The
back force that would tend to dislodge bump tip 22 from a
deep seated position in the ostium in the branch blood vessel
is transferred through reinforced portion 18 to rigid portion
20 ofcoaxial guide catheter 12 . A physician may apply a force
to the proximal end of the coaxial guide catheter 12 to resist
dislodging of bLunp tip 22 from the ostium of the branch
artery.

One advantage of the present invention over prior art
approaches is that the present invention does not interfere
with the injection oflluids via theY—adapter ofguide catheter
56 as does the use of a smaller catheter within a larger cath-
eter.

The present invention may be embodied in other specific
forms without dcparting from the spirit of the essential
attributes thereof; therefore, the illustrated embodiments
should be considered in all respects as illustrative and not
restrictive, reference being made to the appended claims
rather than to the foregoing description to indicate the scope
of the invention.

The invention claimed is:

1. A system for use with interventional cardiology devices
adapted to be insertable into a branch artery, the system
comprising:

a guide catheter having a continuous lumen extending for a
predefined length from a proximal end at a hernostatic
valve to a distal end adapted to be placed in the branch
artery, the continuous lumen ofthe guide catheterhaving
a circular cross-sectional inner diameter sized such that

interventional cardiology devices are insertable into and
through the continuous lumen ofthe guide catheter; and

a device adapted for use with the guide catheter, including:
structure and having a circular cross—section and a length

that is shorter than the predefined length of the con-
tinuous lumen ofthe guide catheter, the tubular struc—
ture having a cross-sectional outer diameter sized to
be inscrtable through the cross-sectional inner diam-
eter of the continuous lumen of the guide catheter and
defining a coaxial lumen having a cross-sectional
inner diameter through which interventional cardiol—
ogy devices are inscrtable; and

a substantially rigid portion proximal of and operably
connected to, and more rigid along a longitudinal axis
rain a structure without a lumen having a maximal
cross—sectional dimension at a proximal portion that is
smaller than the cross-sectional outer diameter of the

flexible tip portion and having a length that, when
combined with the length of the flexible distal tip
portion, defines a total length of the device along the
longitudinal axis that is longer than the length of the
continuous lumen of the guide catheter, such that
when at least a distal portion ofthe flexible tip portion
is extended distally of the distal end of the guide
catheter, at least a portion of the proximal portion of
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the substantially rigid portion extends proximally
through the hemostatic valve in common with inter—
ventional cardiology devices that are insertable into
the guide catheter.

2. The system of claim 1, wherein the tubular structure
includes a distal portion adapted to be extended beyond the
distal end of the guide catheter while a proximal portion
remains within the lumen of the guide catheter, such that the
device assists in resisting axial and shear forces exerted by the
interventional cardiology device passed through and beyond
the coaxial lumen that would otherwise tend to dislodge the
guide catheter from the branch artery.

3. The system of claim 2, wherein the proximal portion of
the tubular structure further comprises structure defining a
proximal side opening extending for a distance along the
longitudinal axis, and accessible from a longitudinal side
defined transverse to the longitudinal axis, to receive the
interventional cardiology devices into the coaxial lumen
while the proximal portion remains within the lumen of the
guide catheter.

4. The system of claim 3, wherein the proximal side open—
ing includes structure defining a full circtunference portion
and structure defining a partially cylindrical portion.

5. The system of claim 1, wherein the tubular structure
includes a flexible cylindrical distal tip portion and a flexible
cylindrical reinforced portion proximal to the flexible distal
tip portion.

6. The system of claim 5, wherein the flexible cylindrical
reinforced portion is reinforced with metallic elements in a
braided or coiled pattern.

7. The system of claim 2, wherein the flexible cylindrical
distal tip portion further comprises a radiopaque marker
proximate a distal tip.

3. The system ofclaim 1, wherein the cross-sectional inner
diameter of the coaxial lumen of the tubular structure is not
more than one French smaller than the ore ss—sectional inner

diameter of the guide catheter.
9. The system of claim 1, wherein the substantially rigid

portion includes from distal to proximal direction, a cross-
sectional shape having a full circumference portion, a hemi-
cylindrical portion and an arcuate portion.

10. The system ofclaim 1. wherein the predefined length of
the guide catheter is about 100 cm and the total length of the
device is about 125 cm.

11. The system of claim 1, further comprising a kit that
includes the guide catheter and the device in a common sterile
package.

12. A system for use with interventional cardiology devices
adapted to be insertable into a branch artery. the system
comprising:

a guide catheter having a continuous lumen extending for a
predefined length from a proximal end at a hemostatic
valve to a distal end adapted to be placed in the branch
artery, the continuous lumen ofthe guide catheter having
a circular cross-section and a cross-sectional inner diam- ,

eter sized such that interventional cardiology devices are
insertable into and through the continuous lumen of the
guide catheter; and

a device adapted for use with the guide catheter, including:
an elongate stnicture having an overall length that is

longer than the predefined length of the continuous
lumen of the guide catheter, the elongate structure
including:

structure and having a circular cross-section that is
smaller than the circular cross—section ofthe continu—

ous lumen of the guide catheter and a length that is
shorter than the predefined length of the continuous
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lumen of the guide catheter, the flexible tip portion
having a cross—sectional outer diameter sized to be
insertable through the cross—sectional inner diameter
of the continuous lumen of the guide catheter and
defining a coaxial lumen having a cross-sectional
inner diameter through which interventional cardiol-
ogy devices are insertable;

a reinforced portion proximal to the flexible tip portion;
and

a substantially rigid portion proximal of, connected to,
and more rigid along a longitudinal axis rail structure
without a ltunen having a maximal cross-sectional
dimension at a proximal portion that is smaller than
the cross—sectional outer diameter of the flexible tip
portion, such that when at least a distal portion of the
flexible tip portion is extended distally of the distal
end of the guide catheter with at least proximal por-
tion of the reinforced portion remaining within the
continuous lumen of the guide catheter, at least a
portion of the proximal portion of the substantially
rigid portion extends proximally through the heino-
static valve in common with interventional cardiol-

ogy devices that are insertable into the guide catheter.
13. The system of claim 12. wherein, when the distal por-

tion of the flexible tip portion is insertable through the con—
tinuous lumen ofthe guide catheter and beyond the distal end
of the guide catheter, the device assists in resisting axial and
shear forces exerted by an interventional cardiology device
passed through and beyond the coaxial lumen that would
otherwise tend to dislodge the guide catheter from the branch
artery.

14. The system of claim 12, wherein the substantially rigid
portion further includes a partially cylindrical portion defin-
ing an opening extending for a distance along a side thereof
defined transverse to a longitudinal axis that is adapted to
receive an interventional cardiology device passed through
continuous lumen of the guide catheter and into the coaxial
lumen while the device is inserted into the continuous lumen,
the opening extending substantially along at least a portion of
a length of the substantially rigid portion.

15. The system of claim 12, wherein, after the device is
inserted into the continuous lumen of the guide catheter, the
device presents an overall effective length of a coaxial lumen
through which an interventional cardiology device may be
inserted while utilizing only a single hemostatic valve and
without any telescoping structure preassembled prior to the
device being inserted into the continuous lumen of the guide
catheter.

16. The system of claim 12, the device further comprising
a radiopaque marker proximate the distal portion of the flex—
ible tip portion.

17. The system of claim 12, wherein the reinforced portion
ofthe device is reinforced with metallic elements in a braided

or coiled pattern.
18. The system of claim 12, wherein the cross-sectional

inner diameter of the coaxial lumen of the flexible distal

portion is not more than one French smaller than the cross—
sectional inner diameter of the guide catheter.

19. The system of claim 12, wherein the substantially rigid
portion includes, from distal to proximal, a cro ss -sectional
shape having a full circumference portion, a hemicylindrical
portion and an arcuate portion.

20. The system of claim 12. wherein the elongate structure
includes, starting at the distal portion of the flexible distal
portion, at least a first portion having a first flexural modulus,
a second portion having a second flexural modulus greater
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than the first flexural modulus, and a third portion having a
third flexural modulus greater than the second flexural modu-
lus.

21. The system of claim 20, in which the first flexural
modulus is about 13,000 PSI plus or minus 5000 PSl, the
second fiexural modulus is about 29,000 PSI plus or minus
10,000 PSI, and the third portion flexural modulus is about
49,000 PSI plus or minus 10,000 PSI.

22. The system 01' claim 20, in which the first portion is
about 0. 1 cm in length, the second portion is about three cm in
length, and the third portion is about five cm in length.

14

23. The system of claim 12, wherein the predefined length
ofthe guide catheter is about 1 00 cm and the total length ofthe
device is about 125 cm.

24. The system of claim 12, further comprising a kit that
includes the guide catheter and the device in a common sterile
package.
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. 2 8,292,850 B2 Page 1 of1
APPLICATION NO. : 13/359059

DATED : October 23, 2012

fNVENTOR(S) : Howard Root et a1.

It is certified that error appears in the above—identified patent and that said Letters Patent is hereby corrected as shown below:

In Column 10, claim 1, line 46, prior to “structure”, insert

-- a flexible tip portion defining a tubular --

In Column 10, claim 1, line 57, delete “rain a” and insert -- than the flexible tip portion and defining a
rail” --

In Column 11, claim 12, line 64, prior to “structure”, insert

-- a flexible tip portion defining a tubular --

In Column 12, claim 12, lines 11-12, prior to “structure”, insert

-- than the flexible tip portion and defining a --

Signed and Sealed this

Twenty-second Day of January, 2013

David J. Kappos
Director ofthe United States Patent and Trademark Office
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date ofthe application.

 

National Stage of an International Application under 35 U.S.C. 371

Ifa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
Ifa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application. 
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PTO/SB/06 (09-11)
Approved for use through 1/31/2014. OMB 0651-0032

U.S Patent and Trademark Office, US. DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Applicaflm or DOCKEI Number Filing Date
Substitute for Form PTO-875 14/070,161 11/01 /201 3 I] To be Mailed

ENTITY: [I LARGE IZI SMALL [I MICRO

APPLICATION AS FILED — PART I

(Column 1) (Column 2)

NUMBER FILED NUMBER EXTRA RATE (3;) FEE (35)

El BASIC FEE

El SEARCH FEE N/A N/A’37CFR1.16k, I ,or m

I] EXAMINATION FEE N(37 CFR 1.15Io)i (p). or Ian
TOTAL CLAIMS
37 CFR 1.16 i))

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37

EIAPPLICATION SIZE FEE
(37 CFR1.16(s))

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16()))
" If the difference in column 1 is less than zero, enter “‘0 in column 2.

APPLICATION AS AMENDED — PART II

(Column 1) (Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

11/01/2013 AFTER PREVIOUSLYAMENDMENT PAID FOR
TOIaI (37 CFR I I
116“ 44 Minus 44
Independent t - *M
37CFRmsh M'm‘s

I:I Application Size Fee (37 CFR1.16(s))

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR l.16()))

AMENDMENT
(Column 1) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY
AMENDMENT PAID FOR

Total (37CFR -
115a); * Minus n
Independent -
(370FRI.Is(h» M'nus

D Application Size Fee (87 CFR1.16(s))

P RESENT EXTRA

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16()))
AMENDMENT
* If the entry in column 1 is less than the entry in column 2, write “0" in column 3. LIE
"" If the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter “20". /CORALIA BETANCOU FIT/
*** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter “3".
The “Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and bythe USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the indIVIduaI case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNTTET) STATES DEPARTTWFIVT 0F COMTVIFIRCR
United States Patent and Trademark Office
Address 1"OMIHSSICNER FOR PATENTSFL 13011-150

Aluandna \I'Igmia 22113-1450WWW uspto.gov
APPLICATION FILING 01 CRP

NI MHHR 371(c) DAMP IiNI"Tl HIl l—HH1{H(1) Al lY. DOC KHi .NO ”'l()l (I IAIMS IN])(IAIMS

 
 

14/070 161 11/01/2013 3767 0.00 2005. 86USRE13

CONFIRMATION NO.48790
24113 FILING RECEIPT

PATTERSON THUENTE PEDERSEN, PA.

4800 ms CENTER |||||I||||II||T|T||T||IITTTITI000IT 1TTTII |||0TTTTTZTTTII TI|||T||T|||T||T||II||||I||||T80 SOUTH 8TH STREET

MINNEAPOLIS, MN 55402-2100

Date Mailed: 11/19/2013

Receipt is acknowledged of this reissue patent application. The application will be taken up for examination in
due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Howard Root, Residence Not Provided;

Applicant(s)
Howard Root, Residence Not Provided;

Assignment For Published Patent Application
VASCULAR SOLCUTIONS INC.

Power of Attorney: The patent practitioners associated with Customer Number 24113

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://wwwusptogov for more information.) - None.
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

It Required, Foreign Filing License Granted: 11/18/2013

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

Is US 14l070,1 61

Projected Publication Date: None, application is not eligible for pre-grant publication

Non-Publication Request: No

Early Publication Request: No
page 1 of 3
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Title

COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY PROCEDURES

Preliminary Class

604

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application
serves as a request for a foreign filing license. The application‘s filing receipt contains further information and
guidance as to the status of applicants license for foreign filing.

Applicants may wish to consult the USPTO booklet, ”General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the US. Government website, http://wwwstopfakesgov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the US. Government hotline at 1-866—999—HALT (1-866—999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121—128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The US offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of US. cities, states,
and regions competing for global investment; and counsels US. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.

page 3 of 3
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PATENT APPLICATION FEE DETERMINATION RECORD APPIICE‘IIC’” 0’ DOCI‘elNumber
Substitute for Form PTO-875 14/070,161

APPLICATION AS FILED - PART I
(Column 1 (Column 2)

— NUMBER FILED NUMBER EXTRA

SMALL ENTITY

RATE($ FEE($)

OTHER THAN
SMALL ENTITY

BASIC FEE
(37CFR1 16(a)..(b) or (0))
SEARCH FEE
(37CFRI 16(k) Ii) or(m))
EXAMINATION FEE
(37CFR1 16(0) (p or ())q
TOTAL CLAIMS
(37 CFR1 1E(I(I)

It the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size tee due is
FEE $310 ($155 tor small entity) tor each additional
(37 CFR 1.163(5)) 50 sheets or fraction thereol. See 35 U.S.C.

41 (a)(1)(G) and 37 CFR1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16()))

* lfthe difference in column 1 Is less than zero. enter ”0” in column 2.

APPLICATION AS AMENDED - PART II

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER
AFTER PREVIOUSLY

AMENDMENT PAID FOR
Total “ Minus ‘

(37 CFR I. |E(i))
Independent(37 CFR1.16Ih)IAMENDMENTA Application Size Fee (37 CFR 1.16(s))

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16()))

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER
AFTER PREVIOUSLY

AMENDMENT PAID FOR
Total

(37 CFR1. 16(i))
Independent

(37 CFR1. 16IhlI
ApplIcatIon SIze Fee (37 CFR 1.16(s))AMENDMENTB
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1 16()))

ADDITIONAL
FEE($)

ADDITIONAL
FEE[$)

ADD'L FEE
* ltthe entry in column 1 is less than the entry In column 2. write "0” In column 3.

** lithe "Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter "20".
*** It the "Highest Number Previously Paid For" IN THIS SPACE is less than 8 enter "3"

 
The "HIghest Number PreVIously PaId For (Total or Independent) IS the hIghest tound In the approprIate box In column 1.

OTHER THAN
SMALL ENTITY

ADDITIONAL

ADDITIONAL
FEE($)
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMEVT OF COMMERCE
United States Patent and Trademark Office
Address COMIMISSIONER FOR PATENTSPC 8011-151]

Akxamln'a, Virginia 22113-1450Wmvusptogov
 
 

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

14/070,161 1 1/01/2013 Howard Root 2005.8GUSRE13
CONFIRMATION NO. 8790

24113 FORMALITIES LETTER

PATTERSON THUENTE PEDERSEN, PA.

4800 lbs CENTER ||||1|||||||||||||||1|||1111111111111111111115111111111|1||1|1||||||||||11||||1|||||||80 SOUTH 8TH STREET

MINNEAPOLIS, MN 55402-2100
Date Mailed: 11/19/2013

NOTICE TO FILE MISSING PARTS OF REISSUE APPLICATION

Filing Date Granted

An application number and filing date have been accorded to this reissue application. The item(s) indicated
below, however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

- The statutory basic filing fee is missing.

Applicant must submit $280 to complete the basic filing fee for an undiscounted entity. If appropriate, applicant
may make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 CFR
1.27) or make a certification of entitlement to micro entity status and pay the micro entity filing fee (37 CFH
1.29).

~ A properly executed inventor‘s oath or declaration has not been received for the following inventor(s):
APPLICATION DATA SHEET (ADS) AND OATH OR DECLARATION IS MISSING.
The inventor‘s oath or declaration is informal for the reasons stated in the present notice.

~ Assignee's statement under 37 CFR 373(0) establishing ownership of the patent is missing. 37 CFR 1.172
requires that all assignees consenting to the reissue application establish their ownership interest in the patent
by filing in the reissue application a statement in accordance with 37 CFR 373(0).

An inventor's oath or declaration in compliance with 37 CFR 1.63 or 1.64 (and 37 CFR 1.175) executed by
or with respect to each inventor is required. For a reissue application, the inventor's oath or declaration must
be submitted prior to examination and cannot be postponed. See 37 CFR 1.175(e). An assignee of the entire
interest can execute the oath or declaration if: (1) the application does not seek to enlarge the scope of the
claims of the original patent; or (2) the application for the original patent was filed under 37 CFR 1.46 by the
assignee of the entire interest. A substitute statement under 37 CFR 1.64 in lieu of an oath or declaration may
be submitted in the circumstances provided for in 35 U.S.C. 115(d) and 37 CFR 1.64.

The applicant needs to satisfy supplemental fees problems indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

~ Additional claim fees of $ 2340 as an undiscounted entity, including any required multiple dependent claim
fee, are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees
are due.

- A surcharge (for late submission of the basic filing fee, search fee, examination fee or inventor's oath or
declaration) as set forth in 37 CFR 1.16(f) of $ 140 for an undiscounted entity, must be submitted.

page 1 of 2

Page 59 Medtronic Exhibit 1803



Page 60 Medtronic Exhibit 1803

SUMMARY OF FEES DUE:

Total fee(s) required within TWO MONTHS from the date of this Notice is $ 5520 for an undiscounted entity
- $ 280 Statutory basic filing fee.
~ $140 Surcharge.
- The application search fee has not been paid. Applicant must submit $ 600 to complete the search fee.
~ The application examination fee has not been paid. Applicant must submit $ 2160 to complete the

examination fee for an undiscounted entity.

~ Total additional claim fee(s) for this application is $ 2340
- $ 420 for 1 independent claims over the original patent.
- $ 1920 for 24 total claims over the higher of 20, or the amount in the original patent.

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
PO. Box 1450
Alexandria VA 22313-1450

Registered users of EFS—Web may alternatively submit their reply to this notice via EFS—Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserLocaIEPF.htm|

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/meday/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786—01 01

page 2 of 2
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REISSUE PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of: Attorney Docket No.: 2005.86USREI3

Howard Root et a1. Confirmation No.: 8790

Application No.: 14/070,161 Group Art Unit: 3767

Filed: November 1, 2013 Examiner: Unassigned

For: COAXIAL GUIDE CATHETER FOR INTERVENTIONAL

CARDIOLOGY PROCEDURES

Reissue of US. Patent N0.: 8,292,850

Issued: October 23, 2012
 

RESPONSE TO NOTICE TO FILE MISSING PARTS

OF REISSUE APPLICATION

Mail Stop Missing Parts
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Commissioner:

In response to the Notice to File Missing Parts of Application — Filing Date Granted

mailed November 19, 2013, submitted herewith are an executed Reissue Application Declaration

by The Assignee, Reissue Application Declaration by the Inventors, Power of Attorney,

Application Data Sheet, and Statement Under 37 C.F.R. 3.73(b).

    

 
   

 The filin_ fee has been calculated as shown below:

 A .lication as Filed - Part I

(l) (2) (3)
Claims in Claims Filed in Number Small Entity Large Entity

Patent Reissue Extra Rate Rate
A u - licalion i.  Basic FilinFce — — 140 m $280

_ — 300 m $600
— _ m

 

 
lndeendent Claims
Presence of Multi -le De endent Claim 
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Application No. 14/070,161

(1) (2) (3)
Claims Highest Number Extra Claims Large Entity

Remaining Previously Paid Present Rate
Afier

Amendment
Total Claims
lnde nendent Claims
Presence of Multi-le De-endent Claim
Reissue A- nlication Size Fee - each additional 50 sheets that exceeds IOO sheets: x 200 = $

TOTAL _

*lftD) is less than (C), enter “0" in column 3. For reissues filed on or after Dec. 8. 2004. enter (D) minus 3 or “O" it‘(D) is less than 3.
"lfthe “Highest Number ofTotal Claims Previously Paid For" is less than 20. enter “20" in this space
***Afier any cancellation of claims.
****1f (A) is greater than 20. enter (B) - (A): if(A) is 20 or less. enter (B) - 20. For reissues filed on or alter Dec. 8. 2004 enter (B) - 20.
*****For amendments filed on or after Dec. 8, 2004, enter the “Highest Number of Independent Claims Previously Paid For."

For amendments filed prior to Dec. 8. 2004. enter the higher ofthe Number Previously Paid or Number of Independent Claims in
Patent.

  
Applicants are entitled to small entity status in accordance with 37 CFR 1.27. Electronic

payment is submitted by credit card for the surcharge and filing fee. The Commissioner is

hereby authorized to grant any extensions of time and to charge any fees under 37 CPR. §§ 1.16

and 1.17 that may be required during the entire pendency of this application to Deposit Account

No. 16—0631.

Entry of these documents should complete all of the filing formalities and fully satisfy all

requirements of the Notice to File Missing Parts. Accordingly, examination and allowance of

this application in due course are respectfully solicited.
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Applica‘ikm No. #01705 16‘:

The {Immnfeissiomrr is hereby authorized to Charge an}! umiez'paymcm m- crmiit any

mxmpayment t0 Dapmsii Acumni No. £64,163 1.

 
\w.»

Paul C. Undez‘ick

Registraiima Nu, 4535—1

Ciugmrner ND. 241 3

)aiwrsmn 'I‘imenic Pcdcrsem IPA.

55-300 IDS Center

80 80th 81h Six-cat

Minnezq‘mlis, N1i111‘163013 534032100

'I'Cltfiphune: mamasms

Flam! grimr any arremi'rm affinw raecessarjyjbr envy; charge (my fix) elm? m [Siypwiif .--'!cmm1:‘ M). 16—065}.

'43
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Doc Code: REISDECL

Document Description: Reissue Declaration Filed in Accordance Vlfith MPEP 1414 PTOIAWOS (GB-12)
Approved for use through 08’311'2013. 0MB 0851-0033

0.8. Patent and Trademark Office: U.$. DEPARTMENT OF COMMERCE
wired to res- -nd to a collection oi Information unless it dis. = a valid OMB control number.

Docket Number (optional)

2005.86USREI3

The residence and mailing address of the inventor or joint inventors are stated below.

Underthe Pa-- ReductionActoi1995. no . rsons are r

 
  

   
 

REISSUE APPLICATION DECLARATION BY THE ASSIGNEE

I hereby declare that:
 

Vascular Solutions. Inc.  
 
 

I am authorized to act on behalf of the following assignee:

The entire title to the patent identified below is vested in said assignee.

'"Ven‘m Howard Root

'esi-ence: Ity State ‘ ountry

Tonka Bay MN US

Mailing Address

' Country

US

25 Fairhope Avenue

Additional Inventors are named on separately numbered sheets attached hereto.

 
  

 

 

  
  

  
'ity

Tonka Bay

Patent Number 8.292.850 52 Date of Patent issued October 23' 2012

 
 
  

  
  

  
  
  
  

 

 
I believe said inventorts) to be the original inventor or original joint inventors of the subject matter which is described and
claimed in said patent. for which a reissue patent is sought on the invention titled:

COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY PROCEDURES

the specification of which

E is attached hereto.
14/070161 

was filed on November 1' 2013 as reissue application number______.——————-—

The above-identified application was made or authorized to be made by me.

i hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 by fine
or imprisonment of not more than five (5) years. or both.

i believe the original patent to be wholly or partly inoperative or invalid. for the reasons described below.
(Check all boxes that apply.)

CI by reason of a defective specification or drawing.
by reason of the patentee claiming more or less than he had the right to claim in the patent.

D by reason of other errors.    [Page 1 of 2]
This collection of lnlormatlon Is required by 37 CFR 1175. The intonnalion is required to obtain or retain a benefit by the public which is to file (and by the USPTO14. This collection is estimated to take 30 minutes to complete.
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.ionn to the USPTO. Time will vary depending upon the individual case. Any comments on
includin etherln . re ri .end submittin the completed a tication95 9 p pa “9 9 pp ' siorreducin this burden shouidbesent to the Chlel intonnwon Officer. 05. Patent andthe amount of time do require to complete this form andior suggestion g .
Trademark Office. I15. Department of Commerce. P.o. Box 1450. Alexandria. VA 22313-1450. Do NOT SEND FEES OR COMPLETED FORMS To THIS
ADDRESS. SEND TO: Commissioner for Patents. P.O. Box 1450. Alexandria. VA 22313-1450.

I!you need assistance in completing the (arm. cell 1-800-PTO-9199 and select option 2.
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PTOIAWOG (OB-12)
Approved tor use through oersrrzm 3. OMB 0351-0033

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Pa- rwor‘k Reduction Act at 1995. no -ersons are re- uired to res . nd to a collection at information unless it dis 1 : a valid OMB control number.

REISSUE APPLICATION DECLARATION BY THE ASSIGNEE Docket Number (Optional) 2005.86USR5

Atieast one error upon which reissue is based is described below. If the reissue is a broadening
reissue. a claim that the application seeks to broaden must be Identified and the box below must be checked:

SEE ATTACHED

 
  

[Attach additional sheets. it needed]

The application for the original patent was filed under 37 CFR 1.46 by the assignee of the entire interest.

I hereby appoint:
Practitioners associated with Customer Number:
OR

I] Practitioner(s) named below:
Registration Number

as mylour attorney(s) or agent(s) to prosecute the application identified above, and to transact all business in the United
States Patent and Trademark Office connected therewith.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers. bank account numbers. or credit card
numbers (other then a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by
the USPTO to support a petition or an application. If this type of personal information is included in documents submitted to
the USPTO. petitioners/applicants should consider redactlng such personal information from the documents before submitting
them to the USPTO. Petitioneriapplicant is advised that the record of a patent application is available to the public after
publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application)
or issuance of a patent. Furthermore, the record from an abandoned application may also be available to the pubile if the
application is reterenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card
authorization forms PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not
publicly availa -.n ' .

-um3_—em-
iven name. family name) 2 E <. .- ._.. ,_

itfiimiivb Kant “L4. . - .'k....::.tumE-.i.-.;-
A ' '

Address 0‘ ssrgnee 6464 Sycamore Court North. Minneapolis. MN 55369

[Page 2 of 2]
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REISSUE PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of: Attorney Docket No.: 2005.86USREI3

Howard Root et a1. Confirmation No.: 8790

Application No.: 14/070,161 Examiner: Unassigned

Filed: November 1, 2013 Group Art Unit: 3767

For: COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY
PROCEDURES

____________—_______.—_———_——-————

ATTACHMENT TO REISSUE APPLICATION DECLARATION BY ASSIGNEE

ERROR STATEMENT

The issued independent claims of the patent claim less than patentee had a right to claim.

Accordingly, patentee seeks to broaden the claims by reissue. Patented independent claim 1 is

directed to a system including a guide catheter and a device for use with the guide catheter.

Neither independent claim 1 nor independent claim 12 recites means plus fiinction limitations for

the device or a method of manufacture of the device.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the US. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not fumlsh the requested information. the US. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of lnforrnation Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed. as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal. including disclosures to
opposing counsel in the course of settlement negotiations.

3. A record In this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual. to whom the record pertains. when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974. as
amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an international Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed. as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 161) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 21B(c)).

7. A record from this system of records may be disclosed. as a routine use. to the Administrator.
General Services, or his/her designee. during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs. under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e.. GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed. subject to the limitations of 37
CFR 1.14. as a routine use. to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency. if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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DOG Cede: REiSDECL

Document Description: Reissue Deciaraiion Filed in Acmrdance Wiiii MPEP MM momma!» (our :2)

ii 5 Pat i d I‘Approveféor use iiirougn 0313mm OMB 0551—0033
i ‘ ‘ c. an an redemsr (rice, Li 8' DEPfisRTMEN? - . . . “ itUnder we Panawmrk deuciiun Ami at 1995‘ no mom 3:: m mired m res and ii: a coliuclmh oi informatics" uriiuas ii dis» :ia a z: variu Gmgzoglifizfirigf

' , , 7 0 ii lN bx ‘ ‘ ;RElSSUE APPLiCAiiGN DECLARATiON BY THE iNVENTOR 2360:; S‘gnutéggg‘m

I i hereby deciam ihai:

Each invenim’s residence and maliing address are stalled heinw next is their name.
lbaii‘eva ism the original invenim or an originai ioini inventor of the subject mailer which is described and claimed
rn‘paiem numberKb» . graniadfifiwwmmwm Sm! far-which a
reissue paiani g5 scrughi on lha invention fined comm GUi‘JECATilETER FOR lN'fliRVENTIONA‘. .__.___M,,.. '

 
 

Wm .“xu‘.,.,\“—-____.__WW

ihe specification 0i which

E is atiached hereto,

E was flied on November 1! 2015.1“. as reissue applicatian numher 1.4“.917.01 81

The abave-idenlifiad appiicaiion Was made or authorized is he made by me,

ihereby acknowledge ihal any wiiimi iaise sialemani made in ihisa decimation is punishable under i8 ULSC. 1001 by arse
9r imprisonmani of not more than five {5) years. Dr bum;

i balieve the original parent in he wholly or partly inoperaiive or invalid for {he reasons dessrihad
below {Shack aii boxes that apply}

[:3 by reason of a defective rapieciiicaiion or firawlng.

by reason of the patentee claiming more or i855 ihan he had the right to ciaim in the paieni.

U by reason hi other ermrs.

Al laasi Cine error uphr} which reissua is based is described helew. ii ihe reissue is a broadening
reissuer a claim ihai the applicaiian seeks to bruaden must he identifieti:

This is a broadening reissue and a claim that the appiicaiioh seeks to broaden is ideniifieci.

The issued independent claims of the patent claim less than pate-mess had a righi i0 oiaimr
Accnrdingly, paientee seeks to broaden the ciaims by reissue. Patented independent claim 1
is directed to a sysiem including a guide catheter and a device for use with the guide catheterr
Neither infiehendeni claim i nor independent claim 12 recites means pius funciiori iimiiaiions
for the device or a methad of manufacture of the device.

  [Page '3 ol 2}
y 3? CFR H‘I‘ii. The: iniormmion is requirud [-3 attain or retain a benefit by me airbus which if: in mi: (and by me USPTO

$22 and 37 CFR mi and 114. 'i'hia colieciign is emirualm-i lo ism: 30 minuiar. i0 compiuie,
including gaihnn‘ng, preparing, ana submit-1mg iiia compiéieu spplicallon iorm 1mm: USP'E‘O. Tim will WHY depending} 13mm the individuai 085°] A“? comm-43915 0”in: amount c! lime ynu require In complete this rurm andrer auggesimns far inducing this wide-n should 9-3 5am to ihe Chm! ininrmnimn Officerr 0.5V Patent 3hr:'iraziemam China. {1.3 Departmeni of Summer-cal P 0 Ba): 1450» Nexnndfla. VA 22313-1450. (’30 NOT SEND FEES OR COMPLETE!) FGiih‘iS To This
ADDRESS, SEN!) To: Commissioner fnr Pateritss‘ R0. Box 11559, Aiaxandrla, VA 2231314450,

This coiieciicn oi irilurmaiiarx is requima i1
is: process: an application. Caniic'eniialli)’ is governed by 35 U.S.C.

if you new assiaiancc in compiairng {ha farm. sale" i~800~P7‘O-9199 and sewn cpiion E.

Page 68 Medtronic Exhibit 1803



Page 69 Medtronic Exhibit 1803

PTOIAINOS (0&1 2)
Approved for use through 08131r2013. 0MB 0651-0033

U 5 Patent and Trademark Office; u.s. DEPARTMENT OF COMMERCE
Under the Pa- rworit Reduction Act of 1995. no - ersons are reruired to res -nd to a collection of information unless it dis is a valid OMB control number.

Docket Number (Optional)

(REISSUE APPLICATION DECLARATION BY THE INVENTOR. page 2) 2005-86USREI3

Note: To appoint a power of attorney. use form PTO/AWN.

 
Correspondence Address: Direct all communications about the application to:

The address associated with Customer Number:

OR
Firm or
Individual Name

Address

City

Country

Telephone

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers. bank account numbers. or credit card
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by
the USPTO to support a petition or an application. it this type of personal information Is included in documents submitted to
the USPTO. petitioners/applicants should consider redacting such personal information from the documents before submitting
them to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after
publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(3) is made in the application)
or issuance of a patent. Furthermore. the record from an abandoned application may also be available to the public If the
application is referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card
authorization forms PTO—2038 submitted for payment purposes are not retained in the application file and therefore are not
publicly available.

Legal name of solo or first inventor (E.g., Given Name (first and middle (if any) and Family Name or Surname)
Howard Root

Date (Optional)

lZ/‘i/B

Mailing Address

25 Fairhope Avenue

City

Tonka Bay

1 'l Additional joint inventors are named on theLsupplemental sheells) PTOlAW‘Io attached hereto.

[Page 2 cl 2]
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FTOIAIA/1U (06—12]

Approved for use ttgough 01131/2014. 0MB 0651-0032‘ US. Patent and Trademark Office; U. . DEPARTMENT OF COMMERCEUnder the Pa-erwork Reduction Act of 1995 no ersons are re-uired to resend to a collection 01 inlormation unless it contains a valid OMB control number,
ADDITIONAL INVENTOR S

SUPPLEMENTAL SHEET FOR DECLARATION Supplemental Sheet (for PTOIA(lA308,09) Pa-e of

Legal Name of Additional Joint Inventor, if any:
(59., Given Name (first and middle (if an )) and Family Name or Surname)

Gregg Sutton ‘4'l

_Inventor's '-‘.‘ ( Date/(pt: aii/ %

Resrdence: Ci State Count

18400 31st Avenue North

  

 

   

  
  

  
  

   

 
 

  

Mailing Address

City State Zip Count

Legal Name of Additional Joint Inventor, if any:

(E.g.. Given Name (first and middle (if any» and Family Name or Surname)

Jeffrey M. Wel I

Signature
I

MN US
State Count

8723 Cornstock Lane North
Mailing Address

 
  

  
  

 

Date\( "p30 40.1

Maple Grove  
 
 
 

Legal Name of Additional Joint Inventor. if any:

(E.g., Given Name (first and middle (if any)) and Family Name or Surname)

  
 
 
  

 

 
 
 

Jason M. Garrity

Sig nature Date (Optional)

Restdence: Ci State Country

3056 Jersey AvenueAddress

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 USC. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 21
minutes to complete. including gathering, preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the indivrdual
case. Any comments on the amount oi time you requtre to complete this torm and/or suggestions for reducing this burden. should be sent to the Chiel Information
Officer. U.S. Patent and Trademark Office. Us Department of Commerce. PO Box 1450. Alexandria. VA 22313-1450. 00 NOT SEND FEES OR COMPLETED
FORMS To THIS ADDRESS. SEND To: Commissioner for Patents. PO. Box 1450, Alexandria. VA 22313-1450.

 

  

If you need assistance in completing the form. call 1-500-PTO-9199 (1-800-786-9199) and select option 2.
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PIOIAww (De-121

U s Paienl d 1_Azprove':l5% uaeJhsrough 01/31/2014. OMB 0651-0032
. ., an memer ce; ..DEAR EUnder me Pa- rwork Reduction Aci 01 1095 no nersons are Ie-uired lo «35- -nd a a coiieclion oi lniotmaiion unless ii domain; ram gigaggomrflbgfi

ADDITIO AL INVE T
SUPPLEMENTAL SHEET FOR DECLARATION Supplemental Sheet (fovP'lglIzfiSlizOBJS) P 9 0

Legal Name of Additional Joint Inventor, if any:
(E.g.. Given Name (first and middle (if any» and Family Name or Surname)

Gregg Sutton

Inventor‘s
S-naiure Dale O-llonal

Ma le Grove MResidence: Ci P Slaie N Counl US
16917 73rd Place North

Mailin. Address

M Ie Gr

Legal Name of Additional Joint Inventor, if any:

(59.. Given Name (firsl and middle (ii any» and Family Name or Surname)

Jeffrey M. Welch

 
 

 

  
 

  

 

 
 
   

 

  
  

  
 

 

 

 

 
 

 
  
 

 

inventors

US 

  
MN

Maple Grove Slate Counl

 

 
    

8723 Cornstock Lane North
AddressMailin.

Legal Name of Additional Joint Inventor, If any:
(6.9.. Given Name (first and middle (li any» and Family Name or Surname)

Jason M. Garrity

 

 
by the pubiic which Is to e

(and by Ina uspro lo process) an application. eénnuenuamy ls guvemod fay 35 11.3.0. ‘22 and 31 CFR 1.11 and 1.14. This collection is eelimelad lo lake 21me will vary depending upon the individual
minuiee lo complete. including gathering.. men lire mounl oi lime ou Ie uire 10 com iele lhls iorm andlor suggeeliona lat reducing this burden. should be senl lo lhe Chlei iniorrnationcase Any com is on B V q P P.o. Box 1460. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED
omour. U.5. Peleni and Trademark Office. US. Department oi Commerce,
FORMS To THIS ADDRESS. SEND 10-. Commissioner for Patents. PO. Box 1460. Alexandria. VA 22313-1450.

  

if you need assistance in oompiellng the form, call 1-800-FTO-9199 (1-800-786—9199) and select opilon 2.
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Com [etc 1' Known

I4/070.I6l

November I, 20|3

Howard Root Et Al.

3767

Substitute for form 1449/PTO
 
 
  
  

  
 

Application Number 

  INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Use as many sheets as necesraol)

Filing Date

 
First Named Inventor

Art Unit
 

  

 
Examiner Name

U.S. PATENT DOCUMENTS

Cite Publication Date Name of Patentcc or Applicant
No.‘ D°‘”m°"‘ Number MM-DD-YYYY ofCited Document

Number-Kind Code2 ”WW”

_-US-8,292,850 B2 10-23—2012 Root et al.
-US-8,142,4l 3 32 - - Root et a1.

—- US-8,048,032 B2 - - Root et al.
US-7,762,984 B2 Kumo ama et al.

US-7,717,899 B2 05-18-2010 Bowe et al.

US-7,697,996 B2 04-13-2010 Mannin- et al.

US-7,544,201 BZ ‘ 06-09-2009 Pe. oer

US-7,294,124 82 1 1-13-2007 Eidenschink

US-6,860,876 03-01—2005 Chen

US-6,755,812 06-29-2004 Peterson et al.

US-6,706,018 03-16-2004 Westlund et al.

US-6,689,144 02-10-2004 Gerberdin_

US-6,638,268 B2 10-28-2003 Niazi

US-6,635,029 B I I 0-21-2003 Venturelli

US-6,6] 0,068 08-26-2003 Yang
FOREIGN PATENT DOCUMENTS

EXAMIN F:R Cite Foreign Patent Document Publication Date
INITIAL .' MM-DD-YYYY Name ofPatentec or Applicant

Country Code Number‘Kind Code of' Cited Document
(1‘ known)

Kaisha

5,002,531, also cited)

0 - - .W084/03633 9 27 1984 OGARTY, Thomas J

EXAMIN ER DATE
SIGNATURE CONSIDERED
‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MI’EP 60‘), Draw line through citation if not in conformance and not considered. Include
copy ol'this form with next communication to applicant.
lApplicant's unique citation designation number (optional). 2See Kinds Codes of USPTO Patent Documents at www.uspto.go\' or MPEP 901.04. "Enter Office that issued the document.
by the two-letter code (WIPO Standard STJ). “For Japanese patent documents. the indication ofth year of the reign ofthe Emperor must precede the serial number of the patent
document. iKind ofdocttment by the appropriate symbols as indicated on Ihe document under WIPO Standard ST. l6 prossible. “Applicant is to place a check mark here if English
language Translation is attached.
This collection of information is required by 37 CFR [.97 and l,98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. l22 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete. including gathering. preparing. and submitting
the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden. should be sent to the Chief Information Officer. US. Patent and Trademark Office. U .S. Department ofCommerce, Washington. DC 2023]. DO
NOT SEND FEES 0R COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Parents. P.0. Box 1450 Alexandria. VA 22313-1450.

Unassigned

2005.86USREI3

 

  
   
 

EXAMINER
INITIAL‘

 
 
  

 
Ho #9.; ON _...I\] MN 00 U—‘i—D #N
O\l N \I N O u—I Q  

 

  
 

Zc

 

III-
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 Com/eta ifKnown
1 4/070, 1 61

November I, 2013

Howard Root Et A1.

3767

  
  

Substitute for form I449/PTO

 

 

  
 

  

Application Number 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Use as many sheets as necessaod

Filing Date

  First Named Inventor

Art Unit

 
  

   Examiner Name

U.S. PATENT DOCUMENTS

EXAMINER Cite_ Publication Date Nam fP ‘ '_ D N e 0 atenlee or Applicant
INITIAL No.' °°”m°"‘ umber MM-DD-YYYY ofCited Document

Number—Kind Code: "I'm”

US-6,595,952

US-6,59l,472 Bl

US-6,575,958 Bl

US-6,548,010 Bl

Unassigned

2005.86USREI3

 
 

 
  

7-22-2003

7-] 5-2003

6-10—2003

4-15-2003

Iorsber
oone et al.

at U et a].
tivland et a1.

2

ii 

 
US-6,503,3 53 BI 1-07—2003 Peterson et a1.

US-6,503,223 Bi 1-07-2003

US-6,488,655 Bl 2-03-2002

US-6,475,195 1-05-2002 Voda

US—6,409,863 Bl 6-25—2002 Williams et a].
IIUS-6,338,725 1-15-2002 ermann et a1.

US-6,193,686 Bl 2—27-2001 Estrada et a].

US-6,159,195 12-12-3000

i I

IIIIIH

US-5,980,486 1 1-09-1999 En_er
06-15-1999 Berg et al.

8-1 1-1998

FOREIGN PATENT DOCUMENTS

EXAMINER Cite Foreign Patent Document Publication Date
INITIAL .' MM-DD-YYYY Name of Patentee or Applicant

Country Code Number Kind Code of Cited Document
(i known)

US-5,792,124 orrigan et al.

2c

EXAMINER DATE
SIGNATURE CONSIDERED
'EXAMINER: Initial if reference considered. whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant.
'Applieant's unique Citation designation number (optional) ’See Kinds Codes of USPTO Patent Documents at mvw usptogov or MPEP 901.04. ‘Enter Office that issued the document.
by the two-letter code (WIPO Standard ST 3), ‘For Japanese patent documents. the indication of the year of the reign of the Emperor must precede the serial number of the patent
document ’Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. “Applicant is to place a check mark here if English
language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C 122 and 37 CFR IN This collection is estimated to take 2 hours to complete. including gathering. preparing. and submitting
the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount oftime you require to complete this form and/or
suggestions for reducing this burden. should be sent to the Chief lni'onnation Officer. US. Patent rind Trademark Office. US, Depanment ofCommcrce. Washington. DC 20231, DO
NOT SEND FEES 0R COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents. PD. Box 1450 Alexandria. VA 223134450.
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Com/ere 1' Known

I 4/070. 16 I

November I, 20i3

Substitute for form 1449/PTO

 
  

  
 

Application Number 

  
  
 

 
 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Use as many sheets as necessary)

Filing Date

Howard Root Et At.

3767

First Named Inventor

Art Unit

Examiner Name

U.S. PATENT DOCUMENTS

..“..“ 5:5 Einstein? N“'“°.§’.E?é2“.‘§§él.’...’lfii"‘°““‘
Number-Kind Codez WWW"

US-5,776,141

US-5,690,613

US-5,658,263

US-5,599,326

US-5,549,553

Unassigned

2005.86USREIB

 

 
 

7-07-1998

I -25- l 997

8-19—1997

2-04-1997

8-27-1996

iIein et a1.

erbeek

an ; et al.

<

0i3(D '1  
70essemann et a1.

 
US—5,527,292 6-18-1996 Adams et a1.

US-5,472,425 2—05-1995 Teirstein

US-5,445,624 8-29-1995 Jimenez

US-5,441,489 8-15-1995 Utsumi et a].

l
0CD1-29- I 994

7-12-1994

1-02-1993

8-10-1993

8-03-1993

6-16-1992

FOREIGN PATENT DOCUMENTS

EXAMINER Cite Foreign Patent Document Publication Date
INITIAL .' MM—DD-YYYY Name of Patentee or Applicant

Country Code NumberKind Code Of Cited Document
(i known)

US-5,368,567

US-S,328,472

US-5,257,974

US-5,234,416

US-5,232,445

US-5,122,125

teinke et a1.03

IO
X

Zacaulay et a].
onzelU?!

i

 
Za

 
—l

  
 

   
  
  
  

EXAM IN ER
SIGNATURE
'EXAMINER: Initial ifrefel'ence considered. whether or not citation is in conformance with MPEP 60'). Draw line through citation if not in conformance and not considered. Include
copy oflhis form with next communication to applicant.
'Applicant‘s unique citation designation number (optional). 2See Kinds Codes of USI’TO Patent Documents at mnv usptovgov or MPEP 90! .04. ‘Enter Olfice that issued the document.
by the two—letter code (WIPO Standard STJ). ‘For Japanese patent documents. the Indication of the year oftlie reign ofthc Emperor must precede the serial number ofthe patent
document. ‘Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST 16 if possible. r‘Appliettnt is to place a check mark here it" English
language Translation is attached,
This collection of information is required by 37 CFR [97 and [98‘ The intonnaiion is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C, III! and 37 CFR l.l4. This collection is estimated to take 2 hours to complete. including gathering. preparing. and submitting
the completed application form to the USPTO. Time Will vary depending upon the individual case. Any comments on the amount ol‘tiuic you require to complete this form and/or
suggestions for reducing this burden. should be sent to the Chief Information Officer. U S. Patent and Trademark OITICC. US Department of Commerce, Washington. DC 2023 I. DO
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SEND TO: Commissioner for Patents. P.O. Box I450 Alexandria. VA 22313-1450.
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Substitute for form 1449/PTO Camlete 1‘ Known
t 4/070. 1 6 I

INFORMATION DISCLOSURE November 1, 2013

STATEMENT BY APPLICANT Howard Rom a AL
(Use as many sheels a: necessary)

3767

Unassigned

2005.86USREI3

U.S. PATENT DOCUMENTS

EXAMINER ' Publication Dat N f '
‘ . Doc -nt N b e ame o Patenlee or ApplicantINITIAL ”m” "m er MM-DD-YYYY ofCited Document

Number-Kind Code2 ””""“""

US-5,102,403

US-5,098,4]2

US-5,002,531

US-4,994,745

US—4,946,440 08-07-1990

US-4,932,413 06-12-1990

US-4,909,252 03-20-1990

US-4,832,028

US-4,813,930 03-21-1989

US4,762,129

US-4,723,936 -09—]988

US-4,289,128

US-2007/0260219 1 1-08-2007

US-2005/0182437 08-18-2005

US-2005/0004523 A1 01-06-2005

FOREIGN PATENT DOCUMENTS

EXAMINER Cite Foreign Patent Document Publication Date
INITIAL .' MM-DD-YYYY Name of Patentec or Applicant

Country Code Numbchind Code' of Cited Document

04-07-1992

03-24-1992

03-26—1991

02-19-1991

nzel

izuta

all

hockey et al.

oldberer

0CDC/J
at?5:

Z

i

[Ugo1lliott

onzel

uchbinder et al.
i

CU

_

—
_
_

__S
—
05-23-1989

_
08—09-1988

0 \D
I

U1
I

i—l \O 00 W:2U)3"

act et a1.

onnettc et al.

sborne et al.

 
O

|

copy of this form with next communication to applicant.
'Applieant‘s unique citation designation number (optional). 15cc Kinds Codes of USPTO Patent Documents at wmvttsptogov or MPEP 90 I .04, "Enter Office that issued the document.
by the two-letter code (WIPO Standard STJ). 4For Japanese patent documents. the indication ofthc year of the reign of the Emperor must precede the serial number of the patent
document. sKind ofdoeutnent by the appropriate symbols as indicated on the document under WIPO Standard S'IX l6 if possible. ”Applicant is to place a check mark here it‘ English
language Translation is attached.
This collection of information is required by 37 CFR L97 and L98. The information is required to obtnin or retain a benefit by the public which is to file (and by the USPTO to process)
an applicflllol‘l. Confidentiality is governed by 35 U.S.C. l22 and 37 CFR LN. This collection is estimated to lake 2 hours to complete. including gathering. preparing, and submitting
the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount oftime you require to complete this form rind/or
suggestions for reducing this burden. should be sent to the Chief lnfonnation Ot‘l'lcer. US. Patent and Trademark Office. U.S. Department ofCommerce, Washington. DC 20231. DO
NOT SEND FEES 0R COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents. P.0. Box 1450 Alexandria. VA 223lJ-l450.
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Application Number

U.S. PATENT DOCUMENTS

Misha?“ .533 I.“.'Z'.‘EI‘§5’$$’$‘§ “”mcotré‘iéf.“§§:;'..’tlt“°“"‘
Number—Kind Code2 (“I'm")

US-2004/01 27927 07-01-2004

US-2003/0195546 10-16-2003

US-

US-

US-

  Substitute for form I449/PTO   
 

 
  

 

 
 
 

 
 
 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Use as many sheets as necessary)

 

 
 

 
 

 

 
 

  
 

 

 
 

Solar et a1. 

C5”

>o.

FOREIGN PATENT DOCUMENTS

  
EXAMINER Cite Foreign Patent Document Publication Date

INITIAL‘ No.' MMvDD-YYYY Name of Patentec or Applicant

Country Code Number Kind Code‘ OICIICd Document
(1' known)

 
IIIII-  

 
EXAM IN ER DATE
SIGNATURE CONSIDERED
‘EXAMINER: Initial it'rel'erence considered. whether or not citation is in conformance wtth MPEP 609. Draw line through citation if not in conformance and not considered. Include
copy ol'lhis form with next communication to applicant.
‘Applicant‘s unique citation destgnalion number (optional). 2Sec Kinds Codes oI‘USI’TO Patent Documents .11 wmvusptogov or MPEP 90 l .04. “Enter Office that issued the document.
by the two-letter code (WIPO Standard 5T3). 4For Japanese patent documents. the indication of the year ol'the reign ofthe Emperor must precede the serial number oftlte patent
document. 5Kind ofdocument by the appropriate symbols us Indicated on the document under WIPO Standard ST. I6 il’possible. "Applicant is to place a check mark here if English
language Translation Is attached.
This collection ofinformalion is required by 37 CFR 197 and [.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U SC. [22 and 37 CFR I.l4, This collection is estimated to take 2 hours to complete. including gathering, preparing. and submitting
the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden. should be sent to the Chief Information Officer. US. Patent and Trademark Olfice. U.S. Depanment of Commerce. Washington. DC 2023 I. DO
NOT SEND FEES 0R COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents. I’.O. 801 I450 Alexandria. VA 223lJ—l450.
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Comlete ifKnown
14/070,161

November I, 2013

Howard Root Et A1.

3767

Substitute for form 1449/PTO  
 

Application Number 
 
 

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Use as many sheets a: necessary)

Filing Date   
First Named Inventor

Art Unit
  
  

  
 

 
  Examiner Name Unassigned

Sheet _—_Attorney DockctNumber 2005.86USRE13
NON PATENT LITERATURE DOCUMENTS

EXAMINER
INITIAL'

 

 

 
 

  

  

  
  
  

 

 Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of thc
No.| item (book, magazine, journal. serial, symposium. catalog. etc), date, page(s). volume-issue number(s).

publisher. city and/or country where published

Saeko TAKAHASHI, et al., “New Method to Increase a Backup Support Of A 6

French Guiding Coronary Catheter”, Catheterizalion and Cardiovascular
Interventions, 63:452-456 (2004), 5 Pages; Published online in Wiley

InterScience (www.interscience.wile .com

Complaint, Jury Trial Demanded, Dated May 15, 2013, Filed in District Court
Case 0:13-cv—01172 (JRT-SER), Vascular Solutions, Inc., v. Boston Scientific
Co noration, 18 Pgs.

Amended Complaint, Jury Trial Demanded, Dated May 28, 2013, Filed in
District Court Case 0:13-cv-01172 (JRT-SER), Vascular Solutions, Inc., v.
Boston Scientific Co noration, 20 P5.

Plaintiff‘s Memorandum in Support of Motion for Preliminary Injunction, dated
June 10, 2013, Filed in District Court Case 0:13-cv-01172 (JRT-SER), Vascular

Solutions, Inc., v. Boston Scientific Co ’- oration, 40 P .

Declaration of Howard Root in Support of Plaintiff’s Motion for Preliminary

Injunction, Dated June 10, 2013, Filed in District Court Case 0:13-cv-01 I72
(JRT-SER), Vascular Solutions, Inc., v. Boston Scientific Co noration, 55 P
Declaration of Anthony C. Vrba, Dated July 8, 2013, Filed in District Court
Case 0:13—cv-Ol 172 (JRT-SER), Vascular Solutions, Inc., v. Boston Scientific
Co noration, 4 P 3.

Declaration of Tony J. Demartini, M.D., Dated July 8, 2013, Filed in District
Court Case 0:13-cv-01172 (JRT—SER), Vascular Solutions, Inc., v. Boston
Sctenttfic Co -oration, 3 Ps.

Placeholder for Declaration of Sam Rasmusen, Dated July 8, 2013, Filed in

District Court Case 0:13-cv-01172 (JRT-SER), Vascular Solutions, Inc., v.
Boston Scientific Co oration, l P_.

Boston Scientific Corporation’s Answer to Amended Complaint and
Counterclaims, Dated July 11, 2013, Filed in District Court Case 0:13-cv-01172
(JRT—SER), Vascular Solutions, Inc., v. Boston Scientific Corporation, 22 P3.

——_—SIGNATURE CONSIDERED
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant. 'Applicant’s unique citation designation
number (optional). 2Applicant is to place a check mark here if English language Translation is attached.
This collection ofinformation is required by 37 CPR 1.98. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CPR 1.14. This collection is estimated to
take 120 minutes to complete. including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing
this burden, should be sent to the Chief Information Officer, US. Patent and Trademark Office, US. Department ol~ Commerce, Washington.
DC 2023]. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450
Alexandria, VA 22313-1450.

I on need assistance in comlien‘m

 

 

 

 

 

 

 

  
 

 

 

 
 

  
 

 
   

 
S.

 

  

  
 
 

 
 

  

 
 

 
 
 

 

    
 the arm, call l-800-PTO-9l 99 (1-800- 786—9199) and select onion 2.
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Com Ietei Known

14/070, I 6|

November 1, 2013

 

 
 

Substitute for form 1449/PTO
Application Number 

 INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Use as many sheets as necessary)

Filing Date  
Howard Root Et A].

3767

First Named Inventor
 
 

  

  
 

 
 

Art Unit
 

 Examiner Name Unassigned

Attorney Docket Number 2005.86USREI3

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS). title of the article (when appropriate). title of the
item (book, magazine, joumal, serial. symposium, catalog, etc), date, page(s), volume-issue number(s).

publisher, city and/or country where published

Plaintiff‘s Reply Memorandum in Suport of Motion for Preliminary Injunction
***REDACTED***, Filed July 24, 2013, Filed in District Court Case 0:13-cv-

01172 (JRT-SER), Vascular Solutions, Inc., v. Boston Scientific Corporation, 27
P 5.

Second Declaration of Howard Root in Support of Plaintiff’s Motion for

Preliminary Injunction, Dated July 24, 2013, Filed in District Court Case 0:13-
cv-01172 (JRT-SER), Vascular Solutions, Inc., v. Boston Scientific Corporation,
22F s.

 

 

 
 

 
 
 

 
 
 

 
 
 

 
 

EXAMINER

INITIAL'

 

SIGNATURE CONSIDERED

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation ifnot in
conformance and not considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation
number (optional). 2Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C, 122 and 37 CFR 1.14. This collection is estimated to
take 120 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing
this burden. should be sent to the Chief lnfon‘nation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce. Washington.
DC 20231. DO NOT SEND FEES 0R COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450
Alexandria. VA 22313-1450.

 
 

If on need assislance in complain - orm. call I -800—PTO-9l 99 (1—800- 786-9199) and select : (ion 2.
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Electronic Patent Application Fee Transmittal

Application Number: 14070161

Filing Date: 01-Nov-2013

COAXIAL GUIDE CATH ETER FOR INTERVENTIONAL CARDIOLOGY

TItle of Invention: PROCEDURES

First Named Inventor/Applicant Name: Howard Root 

Filer: Paul C.Onderick/Mary Granger

Attorney Docket Number: 2005.86USRE13

 
Filed as Small Entity 

Utility under 35 USC111(a) Filing Fees

Su b-Total in

Description Quantity USD($) 

Basic Filing:
 

Utility Reissue Basic

Design and utility Reissue Basic 

Design and utility Reissue Basic

 

 

Reissue claims in Excess of 20 for Small

Independent Claims Reissue—Small 

Miscellaneous-Filing:
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Sub-Total in

U5D($)

Late Filing Fee for Oath or Declaration 2051 1 70 70

Description Fee Code Quantity Amount

 

Patent-Appeals and Interference'

Post Allowance-and Post Issuance

Extension-of—Tlme:

Total in USD (5)
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Electronic Acknowledgement Receipt

EFS ID: 17976443

Application Number: 14070161

International Application Number:

Confirmation Number:
 

COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY

TItle of Invention: PROCEDURES

 

First Named Inventor/Applicant Name: Howard Root

Customer Number: 24113

Filer: Paul C.Onderick/Mary Granger 

Filer Authorized By: Paul C.Onderick

Attorney Docket Number: 2005.86USRE13 

Receipt Date: 21—JAN—2014

Filing Date: 01-Nov-2013

Time Stamp: 17:10:01

Application Type: Utility under 35 USC111(a)

Payment information:

 
 

Submitted with Payment

Payment Type Credit Card

Payment was successfully receivedIn RAM 

RAM confirmation Number

Deposit Account 160631

Authorized User ONDERICK, PAUL C

 

 
 

The Director ofthe USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing: 

Document . . . File Size(Bytes)/
Number Document Description me Name Message Digest Part /.zip (ifappl.)

_ 228503
Applicant Response to Pre-Exam

. . . MissParts_Transmittal.pdfFormallties Notice 58359071fledMZZcSHSabe(134afd5836
dd

Warnings: 

Information: 

284517

Oath or Declaration filed AssigneeDeclarationpdf 635be65c3ba30f08c6234456dd368f682e8
I693

Oath or Declaration filed |nventorDeclaration.pdf

 

Warnings: 

Information:

504575

Power of Attorney (41b23434504f262b3d296c1(b7dd0(54eB
0a38I

Information: 

62229 ‘
95cbeba9d01fa678d0845d001362(786f8c

9| b99

Assignee showing of ownership per 37
CFR 373' CertUnder3_73c.pdf

  
Warnings:

1561702

Application Data Sheet 6632i bE/Ieabbégd IfU'IaUdUS/Ibg'l 6b9/5U/I
8671a

Warnings: 

Information:

3273767

Foreign Reference FR1_EP0365993A1.pdf age-77341:: 3194583h0fli7r 7r 7 3a8d7r 77 3|
1587

Information: 

1762759 ‘
792364966bbf652af608a0ba622aabccade

(ebe
Foreign Reference FR2_EP0313558.pdf

Warnings:
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Information: 

734676 ‘9 Foreign Reference FR3_EP0380873A2.pdf no 11

  
f6bc2fc68cf589e3 6c1e5 D3e344463a 713 c- ‘

CC/

Foreign Reference

 

Warnings: 

Information:

597781
NPL1,TakahashiiEtALArticle.Non Patent Literature

pdf (I4P11370d3d1051(figKfiK7ffig7d9/1807OSSII
03932

Information: 

1001863 ‘ no
5b8d45c0ce2e5643984ai‘2b4e5b49821e3

Zfb4b

Warnings:

Information:

1 100820

Non Patent Literature NPL2_CompIaint.pdf

NPL3_Amended_Comp|aint.Non Patent Literature
pdf 347CCaS4m79b7ab1493526157I3d50b7al

113189

Warnings: 

Information:

‘ . 3075532
NPL47P|nthotnForPre|Im|njun

Foreign Reference ction.pdf b05b53baf66831 (802e651 c4331 1e1 70696
0de21

Information: 

5828718
N PL5_Dec_Root_Sprt_Of_M oti ‘ no

0 n .pdf 780805c696c575c7cb9914b3033d75d9165
361139

Foreign Reference

  
Warnings:

Information:

173668

Non Patent Literature NPL6_Dec_Vrba.pdf eégfcec35775fd2386fbc65910554089039fe
4((

Warnings: 

Information:

103531

Non Patent Literature NPL7_Dec_Demartini.pdf aet5e436857l 51d7665de641c10bd3e432l
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Information:
 

47259
NPL8_P|aceho|der_Rasmusen_ ‘

Decpdf no 1(0d07fbd26237797ec2(70152e4b8E2c4d
23004

Information:

1009983

18 Non Patent Literature

 
NPL9_BSC_Answr_Countrclms.

aUSCI 39003473892354ecfb IZ7bZ78fI4dd ‘
3723

Non Patent Literature

Warnings: 
Information:

2723580
NPL107Redacted RepIyMemo.Non Patent Literature

pdf 5 I570r Pi )1 38d: 59038d3547397eh7fiqa91 8
e3bci

Information:
 

1659782

‘ n O
3f538a896da1fbabf479b3d7d3858ai‘22e40

4:26

Warnings:

Information:

743485

Non Patent Literature NPL11_2nd_Dec_Root.pdf

IUd6I I5 I SaCSI8b935 I466$afdf59f826bl

Multipart Description/PDF files in .zip description 

Document Description

Transmittal Letter

Information Disclosure Statement (IDS) Form (SBOS)

 

Warnings:

Information:

Fee Worksheet (SB06) fee—info.pdf 45093 i4420037b9fbafiea$58071e661820
edd19

Warnings: 
Information:
 

Total Files Size (in bytes) 27769021
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date ofthe application.

 

National Stage of an International Application under 35 U.S.C. 371

Ifa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
Ifa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application. 
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Doc Corie; PA. prawn

Dacument Description: Power of Attorney Aggmy‘edfcrusa through man-om: 0mg c
US. Patent and Trac‘ernark affine; US. DEPARTMENT DF COL- .» ‘

Under the Papenrgork memn Act of 1995‘ no persons are. required to raspnnd in a. calla-dim of informalan unlass it maplays a valid 0M3 centrist fiumbfll.

TRANSMETTAL FQR POWER OF PTTQRNEY T6 ONE 0R MORE

REG§STERED PRAGTWIQNERS

   

 
  

  
  

  

  
 

 

 
g NOTE: This form is to be: submitted with the Power of Attorney by Applicant term {PTOfAlA182El) to identity the application in which the
5 Power of Attnrney is armored, in accordance with 3? BF}? 1.5. unless the application number and filing date are identified in the Pawns at

Ancrney by Applicant farm if neither farm PTOlAlA/SEA nor form PT? KAIAEEEB identifies the application to which the Power at Niamey is
directed. the Power at Attorney will not be recognized in the application.

Howard Rom

 

 
 
 

  
  
  
 

Applicaticn Number

  Filing Date

 ' First Named inventor
 
  

E COAXIAL GUlDE CATHETER FOR iNTERVENTlONAL CARDlOLGGY

gPROCEDUREs

  
  

 t1 M

if,» f EDatmOptionallg ‘ rt
.~ Jicantgf'faaté'ifi‘tfigctitiongr

   

Registration 453 54,
Number

 

 
Title {if Applicant is a l
turisilc entity)

  

  
  

Applicant Name {it Applicant is a juristic; entity}

  
   

 . {fififéfniis rorm mi§§2“i§é”§i§'i'ii§ii"t}i'§EEEF-35nae with DTLFHWJ3§L£ 37 {Wt mid) for signature requirements and Sé’r'iiiiiéalions. it “g
L319?_ _._PWLE‘EWQfijgflmwmmm“a...mumm, , 1 __. , _ : z

a I ‘Tolat oi farms are submitted. 
This aniiacilnn of inimmatiun is requrred by 3? SFR 1.1317 1.32 and '1. ,33, The information is required to obtain or retain a benefit by
the public which is in tile (and by the USPTE to princess) an application Confidentiality is governed by .35 USO 122 and 37 CPR
1.11 and MA This collectinn is estimated to take 3 minutes to complete including gathering. preparing, and submitting the completed
application form to the USPTO‘ Time wilt vary depending uric-n the individual case. Any comments an the amount of time yet; inquire
to complete this farm ancilor suggestions for reducing this burden, should be sent to the Chiaf Information Officer. US Patent and
Tradamark 0mm. US. Department at Commerce, PC. Box 1450. Alexandria, VA 22313—145Di DO NOT SEND FEES OR
COMPLETED FORMS TO THiS ADDRESS. SEND TO: commissioner for Patents, PD. Box 3450, Alexandria. VA 2231311450‘

if you new assistance in mmpleting the form, call 1~8£tO-PTO—9199 and Eelecr zaprion 2,
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PTOISBIBO 01-08)
Approved for use through 1113012011. OMB 0651-0035

US. Patent and Trademark Oftice; U 5: DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act at 1955. no persons are required to respond to a cottecti‘on ct information unless it disptays a valid OMB control number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

I hereby revoke all previous powers of attorney given in the application identified in the attached statement under
37 CFR 3.73 b .

I hereby appoint:

Practitioners associated with the Customer Number: 241 13
OR

B Practitionerts) named below (if more than ten patent practitioners are to be named then a customer number must be used)  
 
 

as attomeyts) or agentts) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 373th)-

  Please change the conespondenoe address for the application identified in the attached statement under 37 CFR 3.73tb) to;

E The address associated with Customer Number: 241 13
OR

Firm or
Individual Name

 

  
 

 
Telephone

Assignee Name and Address: 
  

Vascular Solutions, Inc.
6464 Sycamore Court North
Minneapolis, MN 55402-2100  

  
  

A copy of this term, together with a statement under 37 CPR 3.73(b) (Form PTOISBISG or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73tb) may be completed by one of
the practitioners appointed in this form if the appointed practitioner is authorized to act on behalf at the assignee.
and must identi the a . . ilcation in which this Power at Attorne is to be filed.

SIGNATURE ol‘ Assignee of Record
f and title is supplied below is authorized to act on behalf of the assigns:

763-656-4200

Chief Executive Officer

This collection of intormation is required by 37 CFR 1.31. 1.32 and 1 33 The information is required to obtain or retain a benefit by the public which is to tile (and
oytho USPTO to process) an application. Confidentiaizty is governed by 35 U S C 122 and 37 CFR 1,11 and 1.14. This collection is estimated to take 3 minutes
to complete. including gathering, preparing. and submitting the completed application term to the USPTO Time Will vary depending upon the individual use Any
comments on the amount or time you require to complete this form andror suggestions tor reducing this burden. should be sent to the Chief lntormation Officer.
US. Patent and Trademark Office U.S Department of Commerce PO Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES 0R COMPLETED
FORMS To THIS ADDRESS SEND TO: Commissioner tor Patents. PO. Box 1450. Alexandria, VA 22313-1450.

 

  
 

 
  
 

 

 

 

 The indi 'd at whose 53 am-

  
  

if you need assistance in completing the form, call r~800-PTO—9199 and select option 2.
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of: Attorney Docket No.: 2005.86USREI3

Howard Root et a1. Confirmation No.: 8790

Application No.: 14/070,l6l Examiner: Unassigned

Filed: November 1, 2013 Group An Unit: 3767

For: COAXIAL GUIDE CATHETER FOR TNTERVENTIONAL CARDIOLOGY
PROCEDURES

 

CERTIFICATE UNDER 37 CFR § 3.73m!

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Vascular Solutions, Inc., a corporation, states that it is the assignee of the entire right, title

and interest in the patent application identified above by virtue of either:

A. [X] An assignment from the inventor(s) of the patent application identified above.

The assignment was recorded in the Patent and Trademark Office at Reel 027973,

Frame 0984, or for which a copy thereof is attached.

OR

B. [ ] A chain of title from the inventor(s), of the patent application identified above, to

the current assignee as shown below:

1 . From to

The document was recorded in the Patent and Trademark Office at Reel ,

Frame or for which a copy thereof is attached.

2. From to
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Application No. 14/070,161

The document was recorded in the Patent and Trademark Office at Reel ,

Frame or for which a copy thereof is attached.

3. From to

The document was recorded in the Patent and Trademark Office at Reel ,

Frame or for which a cepy thereof is attached.

[ ] Additional documents in the chain of title are listed on a supplemental sheet.

[ ] Copies of assignments or other documents in the chain of title are attached.

The undersigned (whose title is supplied below) is empowered to sign this statement on

behalf of the assignee.

Date: 1.2/5” ‘3
Signature

I ‘ ta - o

*‘i‘bl‘ti‘y ‘1': [Rival 

 

Name Printed or Typed

._ ”111;? 3 Lisa... «1‘ NLZ-
Title

2
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PTO/AlA/14 (12-13)
Approved for use through 01l3‘ll2014. OMB 0651—0032

U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it contains a valid OMB control number.
 

Attorney Docket Number 2005.86USREI3 
Application Data Sheet 37 CFR 1.76   Application Number

 
  Title of Invention COAXIAL GUID- CATH -TER FOR INTERVENTIONAL CARDIOLOGY PROCEDURES
 

 
The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

 

Inventor Information:

Inventor 1

Legal Name

Prefi_ Middle Name Family Name Suffix

 

 
 

 

Howard Root

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service

City I Tonka Bay | Statel'Province | MN Country of Residencei | US  

Mailing Address of Inventor:

 
 

 

 

Address 1 25 Fairhope Avenue

Address 2

City Tonka Bay Statel’Province MN

Postal Code 55331 Country i US

Inventor 2

Legal Name

Prefix Given Name Middle Name Family Name Suffix

Gregg Sutton   
Residence Information (Select One) (9 US Residency 0 Non US Residency 0 Active US Military Service

City Plymouth StateiProvince m Country of Residence i US
 
Mailing Address of Inventor: 
Address 1 18400 31st Avenue North

Address 2

City Plymouth I State/Province I MN
Postal Code

Inventor 3

Legal Name

 

 

 
 

 

Prefix Given Name Middle Name Family Name Suffix 

Jeffrey M. Welch

Residence Information (Select One) (9 US Residency 0 Non US Residency 0 Active US Military Service

   

  
 

EFS Web 2.2.10
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PTO/AlA/14 (12-13)
Approved for use through 01l31l2014. OMB 0651—0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
 

Attorney Docket Number 2005.86USREI3

Application Number
Application Data Sheet 37 CFR 1.76
 

Title of Invention COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY PROCEDURES

 

City Maple Grove StatelProvince MN Country of Residencei US

 
Mailing Address of Inventor:
 

 

 

 

Address 1 8723 Cornstock Lane North

Address 2

City Maple Grove Statei'Province MN

Postal Code 55311 Country i US

Inventor 4 
Legal Name

Prefi_ Middle Name Family Name Suffix
 

 

Jason M. Garrity

Residence Information (Select One) (9 US Residency 0 Non US Residency 0 Active US Military Service

City I Lima l StatelProvince | NY Country of Residence i | US  

Mailing Address of Inventor:

 
 

 

 

 

Address 1 2838 Livonia Center Road

Address 2

City Lima StateIProvince NY

Postal Code 14485 Country i US

All Inventors Must Be Listed - Additional Inventor Information blocks may be Add
generated Within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

|:| An Address is being provided for the correspondence Information of this application.

Customer Number 24113

Email Address onderick@ptslaw.com   

Application Information: 

 
 

Title of the Invention COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY PROCEDURES

2005.86USREI3 Small Entity Status Claimed

Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 13 Suggested Figure for Publication (if any)

Filing By Reference:

  Attorney Docket Number     
Application Type
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PTO/AlA/14 (12—13)
Approved for use through 01l31l2014. OMB 0651—0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

2005.86USREI3

 

Attorney Docket Number

Application Number
Application Data Sheet 37 CFR 1.76
 

Title of Invention COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY PROCEDURES
 

Only compete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information" and "Foreign Priority Information").

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Filing date (YYYY—MM-DD)Application number of the previously
filed application

#—
Publication Information:

|:| Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Intellectual Property Authority or Country i
 

Request Not to Publish. I hereby request that the attached application not be published under
35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country. or under a multilateral international agreement, that requires
publication at eighteen months after filing.

D

  
 

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing. 
Please Select One: (9 Customer Number 0 US Patent Practitioner 0 Limited Recognition (37 CFR 11.9)

Customer Number 24113

 

Domestic Benefit/National Stage Information:
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required
by 35 U.S.C. 119(e) or 120,and 37 CFR 1.78.
When referring to the current application, please leave the application number blank.
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Prior Application Status Patented

Application . . Prior Application Filing Date Issue Date
Number CO” '"u'ty Type Number (YYYY-MM-DD) Patent Number (YYYY—MM—DD)

14070161 reissued of 13359059 2012—01—26 8292850 2012—10—23

Prior Application Status Patented Remove

Application . . Prior Application Filing Date ISSUE Date
Number ContInUIty Type Number (YYYY—MM—DD) Patent Number (YYYY—MM—DD)

13359059 Division of 12824734 2010-06-28 8142413 2012-03-27
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PTO/AlA/14 (12-13)
Approved for use through 0173172014. OMB 0651—0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

 
Attorney Docket Number 2005.86USREI3

Application Number
Application Data Sheet 37 CFR 1.76
 

Title of Invention COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY PROCEDURES

 

 

     
 

Prior Application Status Patented

Application . . Prior Application Filing Date Issue Date
Number ContInUIty Type Number (YYYY—MM—DD) Patent Number (YYYY-MM-DD)

12824734 Division of 11416629 2006-05-03 8048032 2011-11-01

Additional Domestic Benefit/National Stage Data may be generated within this form. Add
by selecting the Add button.

Foreign Priority Information:
 
This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55_(d). When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) Ithe information will be used by the Office to

automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the PBX program, applicant bears the ultimate

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

_
Application Number Country i Filing Date (YYYY-MM-DD) Access Codei (if applicable)

 

   
 Additional Foreign Priority Data may be generated within this form by selecting the

Add button. Add

  
Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains. or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

|:| 16, 2013.
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AIA.
 

Authorization to Permit Access:

 
 

  
 

 Authorization to Permit Access to the Instant Application by the Participating Offices  
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PTO/AlA/14 (12-13)
Approved for use through 01l31l2014. OMB 0651—0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number 2005.86USREI3
Application Data Sheet 37 CFR 1.76 _ _

Title of Invention COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY PROCEDURES

 

 
 

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked ifthe applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect
to: 1) the instant patent application—as—filed; 2) any foreign application to which the instant patent application
claims priority under 35 U.S.C. 119(a)—(d) ifa copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application—as—filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this Authorization.

  
Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided In this section Is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who othen/vise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

@ Assignee 0 Legal Representative under 35 U.S.C. 117 0 Joint Inventor

 

 

 

0 Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally lncapacitated Inventor :

If the Applicant is an Organization check here. x

Organization Name Vascular Solutions, Inc.

Mailing Address Information:

 

 

  
  

 

 

 

 

 

  
Address 1 6464 Sycamore Court North

Address 2

City Minneapolis State/Province MN

Country i US Postal Code 55369

Phone Number Fax Number
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PTO/AlA/14 (12-13)
Approved for use through 01l3‘ll2014. OMB 0651—0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number 2005.86USREI3
Application Data Sheet 37 CFR 1.76 _ _

Title of Invention COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY PROCEDURES

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

 

 

 

    
Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office. 
 

Assignee 1

Complete this section if assignee information, including non—applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee—applicant, complete this section only if identification as an assignee is also desired on the
patent application publication. 

 

If the Assignee or Non-Applicant Assignee is an Organization check here. |:|

Middle Name Family Name

 
Mailing Address Information For Assignee including Non-Applicant Assignee:

 

 

 
  

 

Address 1 ‘
Address 2

City StatelProvince

Phone Number Fax Number   
Email Address ‘ 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by

selecting the Add button. Add

Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications 

Signature /PaulC. Onderick/ Date (YYYY-MM-DD) 2014-01-21

Additional Signature may be generated within this form by selecting the Add button.
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PTO/AlA/14 (12-13)
Approved for use through 01l3‘ll2014. OMB 0651—0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number 2005.86USREI3
Application Data Sheet 37 CFR 1.76 _ _

Title of Invention COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY PROCEDURES

 

  
 

 
This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and
Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (PL 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the US. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the US Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will he treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552)
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 5523(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance ofa patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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Europaisches Patentamt

European Patent Office.0
Office européen des brevets
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A1

® Publication number:

® EUROPEAN PATENT APPLICATION

@ Application number: 891193302

(29 Date of filing: 18.10.89

@ lnt. 01.5: A61M 29/02 , A61M 25/10

 

@ Priority: 20.10.88 JP 264888/88
22.05.89 JP 827/89
02.08.89 JP 995/89

@ Date of publication of application:
02.05.90 Bulletin 90/18

Designated Contracting States:
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@ Applicant: Terumo Kabushiki Kaisha
No. 44-1, Hatagaya 2-chome Shibuya-ku
Tokyo 151(JP)

69 Inventor: Sugiyama, Yoshiaki c/o Terumo K.K.
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Fuji-shi Shizuoka-ken(JP)
Inventor: Sagas, Kyuta c/o Terumo K.K.
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Fuji-shi Shizuoka-ken(JP)
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@ Catheter equipped with expansible member and method of manufacturing the same.

@ A catheter equipped with an expansible member
(3) according to the present invention comprises a
first lumen (4) whose tip is open, a second lumen
whose tip is closed, a foldable expansible member
(3) communicating with the second lumen (6). and a
rigidity imparting member (13) consisting of a linear
member extending in the axial direction disposed in
the second lumen. Therefore, an extreme flection or
bend of the catheter is prevented without decrease
of the flexibility of the catheter, especially the elastic
deformability in the lateral direction with respect to
the axial direction of the catheter. Thus, the force

F'applied to the base end portion 01 the catheter for
advancing the tip end portion thereof is surely trans-

mmitted to the tip end portion. Further, a catheter
mequipped with an expansible member according to

the present invention comprises a first lumen whose
mtip is open, a second lumen whose tip is closed, and
(De foldable expansible member communicating with
”the second lumen, the outer diameter of the tip end

Oportion of the catheter including a portion to which

n-the expansible member is attached is smaller than
“that of the base end portion of the catheter. There-

fore, the tip end portion of the catheter can be
inserted into a severer stricture portion or in a more

peripheral blood vessel. Further, a catheter equipped
with an expansible member according to the present
invention comprises a first lumen whose tip is open,
a second lumen whose tip is closed, and a foldable

expansible member communicating with the second
lumen, the tip of the expansible member forming the
tip of the catheter. Therefore, the expansible mem-
ber is prevented from peeling off and the tip end of
the catheter is prevented from being an injury to the
inner wall of a blood vessel when the catheter ad-
vances in the blood vessel.

 
 

Xerox Copy Centre
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' 1 EP 0 365 993 A1 2

CATHETER EQUIPPED WITH EXPANSIBLE MEMBER AND METHOD OF MANUFACTURING THE SAME

BACKGROUND E THE INVENTION

This invention relates to a catheter equipped
with an expansible member for use in curing a
stricture portion inside a blood vessel by expanding
the stricture portion to improve the blood flow on
the peripheral side of the stricture portion, and to a
method of manufacturing the same.

Heretofore, as a catheter equipped with an
expansible member for expanding a stricture por-
tion inside a blood vessel. so-called Gruentich type

disclosed, for example, in U.S. Patent Specification
No.4,195,637, or so-called Simpson-Robert type
disclosed, for example, in US. Patent Specification
No.4,323,071 has been used. However, adaptible
cases of vasodilatation using such a catheter were
hitherto limited to those of locallized stricture near

coronary artery from an anatomical viewpoint,
which were lesions of about 15 to 20 mm length,
monobranched lesions, non-calcified lesions, etc.
Catheters of the above-mentioned types have been

improved in order to extend the range of the adap-
tible cases. For this purpose, a catheter so-called
low-profile shape which has the same structure as
those of standard structures of the above-men-

tioned types but only the tip portion of which is
narrowed, was developed The catheter of this low-

profile shape is adaptible to strictures in more
peripheral blood vessel or severer strictures (sub-
complete clogging).

In addition, the applicant of this application has
proposed a catheter comprising an inner tube, an
outer tube disposed coaxially with the inner tube.
an expansible member attached to the inner and
outer tubes, and a rigidity imparting member con-
sisting of braided metal wire and disposed on the
inner or outer tube as disclosed in the International
Publication No.WO 88/06465.

In a catheter called Gruentich type as de-

scribed above, an expansible member is attached .
to the tip portion of a catheter tube having two
lumens. One of the lumens is open at the tip
thereof to form a passage for a guide wire and for
tip pressure measurement. The other of the lumens
is in communication with the expansible member at
the base end portion of the expansible member to
form a passage for fluid such as vasographic con-
trast liquid injected under pressure for expanding
the expansible member. The catheter of this type
is made of flexible synthetic resin.

A catheter called Simpson-Robert type has a
coaxial double-wail structure comprising an inner

tube having a first lumen whose tip is open, and an
outer tube which forms a second lumen between it
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and the inner tube and to the tip of which an
expansible member is attached. An ultrafine metal
pipe is disposed in the second lumen for removing
bubbles therefrom. The catheter of this type is also
made of flexible synthetic resin like the above-
mentioned Gruentich type catheter.

As described above, a catheter to be inserted

into a blood vessel is generally made of flexible
synthetic resin for facilitating the insertion and
avoiding an injury to the wall of the blood vessel.
However. such a catheter has a possibility of being
flexed in a blood vessel upon insertion because of
its flexibility. Further, there is a case that a delicate
movement of the tip of the catheter is required for
making it reach the aimed portion in the blood
vessel. For this purpose, the catheter must be
moved or rotated at its base end portion in a
delicate manner and the force or torque for the
movement or rotation must be transmitted from the

base end portion to the tip portion of the catheter.
In a conventional catheter, however, the transmis-

sion of the force or torque is bad because the force
or torque is apt to be absorbed owing to the
flexibility of the catheter. Therefore, the conven-
tional catheter is disadvantageous in its delicate
operability.

The catheter disclosed in the above-mentioned
international Publication No.WO Eta/06465 solves

those problems of the conventional Gruentich or
Simpson-Robert type catheter by disposing the ri-
gidity imparting member. In this catheter, the flec-
tion or collapse of the catheter is suppressed and
the transmission of the force or torque is improved.

However, the flexibility of this catheter is decreased
by the rigidity imparted by the rigidity imparting
member. The decrease of the flexibility lowers the
followability of the catheter to curved portion of
blood vessel and the operability of the insertion.
Further, even this catheter including the rigidity

imparting member of braided metal wire has a
possibility of meandering in a blood vessel. In that
case, the force applied to the base end portion of
the catheter for pushing the catheter into the blood
vessel is absorbed at the meandering portion. As
the result, the operation of the catheter. particularly
for advancing the tip portion of the catheter to a
stricture portion inside a blood vessel becomes
difficult.

Further, the above-mentioned catheter has a

substantially equal outer diameter from the base
end portion to the tip portion. In general, the phys-
ical properties of the catheter of this type are
selected in order to meet the requirements for

operating the catheter at its base end or intermedi-
ate portion. For this reason, in the above-men-
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tioned catheter, the outer diameter at the tip portion

is as large as that at the base end portion. As a
result, there was a case that the tip portion of the
catheter could not be inserted into a severer stric-
ture portion of a blood vessel.

The tip portion of the catheter disclosed in the
above-mentioned International Publication No.WO
88/08465 is beveled by grinding or with a solvent
in order to avoid an injury to the inner surface of a
blood vessel upon insertion into a curved portion of
the blood vessel. In general, it is preferable that the
expansible member of the catheter is disopsed as
near to the tip of the catheter as possible. For this

purpose, it is preferable that the mounting portion
between the expansible member and the inner tube
is as short as possible Contrarily, a length to some
extent of the mounting portion is required for reli-
able adhesion between the expansible member and
the inner tube. However, beveling the tip portion of
the catheter as described above decreases the

length for the mounting portion and results in dete-
riorating the adhesion between the expansible
member and the inner tube. As a result. there is a

possibility that the necessary expansion of a blood
vessel is not attained because of leak of fluid for

expansion such as vasographic contrast liquid out
of the expansible member at a peeling portion of
the expansible member off the inner tube upon
operating the catheter. Further, in the above-men-
tioned catheter, the tip portion of the expansible
member at which the expansible member is at-
tached to the inner tube is exposed outside of the
catheter; Therefore, the catheter has a possibility
that the tip portion of the expansible member par-
tially peels off the inner tube upon insertion into a
blood vessel and is an injury to the inner surface of
the blood vessel.

SUMMARY E THE INVENTION
 

Accordingly, it is an object of the present in-
vention to provide a catheter equipped with an
expansible member in which the flexibility of the
catheter, particularly the elastic deformability in the
lateral direction with respect to the axial direction of
the catheter is not decreased, an extreme tlection
or bend of the catheter is prevented, the force

applied to the base end portion of the catheter for
advancing the tip portion thereof to a stricture
portion inside a blood vessel is surely transmitted
to the tip portion, and the operability of the catheter
is good.

It is another object of the present invention to

provide a catheter equipped with an expansible
member which has physical properties required for
the base end portion of the catheter and the tip
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portion of‘which is so slender as to. be easily
inserted into a severer stricture portion or in a more

peripheral blood vessel.
it is still another object of the present invention

to provide a method of manufacturing a catheter
equipped with an expansible member including a
step of making a tube having different outer diam-
eters.

It is still another object of the present invention

to provide a catheter equipped with an expansible
member and a method of manufacturing the same
in which the expansible member is disposed suffi-
ciently near to the tip of the catheter, a length
enough for the mounting portion between the ex-
pansible member and the inner tube is insured,
and there is no possibility of being an injury to the
inner wall of a blood vessel upon insertion of the
catheter.

According to an aspect of the present inven-
tion, a catheter equipped with an expansible mem-

ber comprises an inner tube having a base end
portion and a first lumen whose tip is open; an
outer tube capable of inserting said inner tube
therein, having a base end portion and the tip
thereof at a position recessed by a predetermined
distance from the tip of said inner tube, and for-

ming a second lumen between it and the outer
surface of said inner tube; a foldable expansible
member having a tip end portion and a base end
portion, said tip end portion of said expansible
member being attached to said inner tube, said
base end portion of said expansible member being
attached to said outer tube, said expansible mem-
ber communicating with said second lumen at a
portion near said base end portion of said expan-
sible member; a first opening formed in said base
end portion of said inner tube to communicate with
said first lumen: a second opening formed in said

base end portion of said outer tube to commu-
nicate with said second lumen; and a rigidity im-

parting member consisting of a linear member ex—
tending in the axial direction disposed in said sec-
ond lumen.

According to another aspect of the present
invention, a catheter equipped with an expansible
member comprises a catheter main body having a

tip end portion and a base end portion and com—
prising an inner tube having a tip end portion, a
base end portion and a first lumen whose tip is

open, an outer tube capable of inserting said inner
tube therein, having a tip end portion, a base end

portion and the tip thereof at a position recessed
by a predetermined distance from the tip of said
inner tube, and forming a second lumen between it
and the outer surface of said inner tube, and a

foldable expansible member having a tip and por-
tion and a base end portion, said tip end portion of
said expansibie member being attached to said
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inner tube, said base end portion of said expan-
sible member being attached to said outer tube.
said expansible member communicating with said
second lumen at a portion near said base end
portion of said expansible member; a first opening
formed in said base end portion of said inner tube
to communicate with said first lumen; and a second

opening formed in said base end portion of said
outer tube to communicate with said second

lumen. the outer diameter of said tip end portion of
said catheter main body including a portion to
which said expansible member is attached is small-
er than that of said base end portion of said cath-
eter main body.

According to another aspect of the present
invention, a catheter equipped with an expansible
member comprises a catheter tube having a tip
end portion, a base end portion, a first lumen the
tip of which is open, a second lumen open at a
position recessed by a predetermined distance
from said tip of said first lumen; a foldable expan-
sible member having a tip end portion and a base
end portion, said tip end portion of said expansible
member being attached to said tip end portion of
said catheter tube, said base end portion of said
expansible member being attached to a portion
near an opening portion formed near the tip of said
catheter tube, said expansible member commu-
nicating with said second lumen: a first opening
formed in said base end portion of said catheter
tube to communicate with said first lumen; a sec-

ond opening formed in said base end portion of
said catheter tube to communicate with said sec-

ond lumen; and a rigidity imparting member con-
sisting of a linear member extending in the axial
direction disposed in at least one of said first and
second lumens.

According to another aspect of the present
invention. a catheter equipped with an expansible
member comprises a catheter tube having a tip
end portion. a base end portion, a first lumen the
tip of which is open, a second lumen open at a
position recessed by a predetermined distance
from said tip of said first lumen; a foldable expan-
sible member having a tip end portion and a base
end portion, said tip end portion of said expansible
member being attached to said tip end portion of
said catheter tube, said base end portion of said
expansible member being attached to a portion
near an opening portion formed near the tip of said
catheter tube, said expansible member commu-
nicating with said second lumen; a first opening
formed in said base end portion of said catheter
tube to communicate with said first lumen; and a

second opening formed in said base end portion of
said catheter tube to communicate with said sec-
ond lumen, the outer diameter of said tip end

portion of said catheter tube including at least a
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portion to which said expansible member is at-
tached is smaller than that of said base end portion
of said catheter tube.

According to another aspect of the present
invention, a method of manufacturing a catheter
equipped with an expansible member comprises a
step of forming an inner tube having a tip end
portion and a lumen extending from the tip end to
the base end of said inner tube; a step of forming
an outer tube having a tip end portion, a lumen
extending from the tip end to the base end of said
outer tube, an inner diameter larger than the outer
diameter of said inner tube, and a length smaller
than that of said inner tube by a predetermined

length; a step of forming a contractible or foldable
expansible member having a tip end portion and a
base end portion; a step of inserting said inner
tube in said outer tube; a step of attaching said
base end portion of said expansible member to
said tip end portion of said outer tube; and a step
of attaching said tip end portion of said expansible
member to said tip end portion of said inner tube,
said step of forming said outer tube comprising a
step of forming a front outer tube having a lumen
extending from the tip end to the base end thereof,
a step of forming a rear outer tube having an outer
diameter larger than that of said front outer tube
and a lumen extending the tip end to the base and
of said rear outer tube. a step of tapering one end
of said rear outer tube, a step of enlarging the
diameter at one end of said front outer tube. and a

step of connecting the tapered end of said rear
outer tube to the enlarged and of said front outer
tube.

According to another aspect of the present
invention, a catheter equipped with an expansible
member comprises an inner tube having a tip end
portion and a first lumen whose tip is open; an
outer tube capable of inserting said inner tube
therein, having the tip thereof at a position re-
cessed by a predetermined distance from the tip of
said inner tube, and forming a second lumen be-
tween it and the outer surface of said inner tube;

and a foldable expansible member having a tip end
portion and a base end portion. said tip end portion
of said expansible member being attached to said
inner tube, said base end portion of said expan-
sible member being attached to said outer tube.
said expansible member communicating with said
second lumen at a portion near said base end

portion of said expansible member, said tip end
portion of said expansible member attached to said
inner tube protruding beyond said inner tube to-
ward the tip of said catheter to form a tip end
portion of said catheter.

According to another aspect of the present
invention. a method of manufacturing a catheter

equipped with an expansible member comprises a
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step of forming an inner tube having a tip end
portion and a lumen extending from the tip end to
the base end of said inner tube; a step of forming

an outer tube having a tip end portion, a lumen
extending from the tip end to the base end of said
outer tube, an inner diameter larger than the outer
diameter of said inner tube, and a length shorter
than that of said inner tube by a predetermined

length; a step of forming a contractible or foldable
expansible member having a tip end portion and a
base end portion: a step of inserting said inner
tube in said outer tube; a step of attaching said
base end portion of said expansible member to
said tip end portion of said outer tube; and a step
of attaching said tip end portion of said expansible
member to said tip end portion of said inner tube; a
step of cutting one end of said expansible member
so that said end of said expansible member pro-

trudes beyond said inner tube by a predetermined
length; and a step of forming a tip end portion of
said catheter by using said tip end portion of said
expansible member with heat treatment of the pro-
truding portion of said expansible member beyond
said inner tube by said predetermined length and
coating the outer surface of said tip end portion of
said inner tube and the tip end surface thereof.

BRIEF DESCRIPTION E THE DRAWINGS
  

The above and other objects, features, and

advantages of the present invention will be better
understood from the following description taken in
conjunction with the accompanying drawings, in
which:

Fig.1 is an enlarged cross sectional view of
the tip end portion of an embodiment of a catheter
equipped with an expansible member according to
the present invention;

Fig.2 is a view of the base end portion of the
catheter of Fig.1;

Fig.3 is a cross sectional view of the inter-
mediate portion of the catheter of Fig.1;

Fig.4 is a cross sectional view taken along
line H of Fig.1;

Fig.5 is a cross sectional view taken along
line Il-il of Fig.1;

Fig.6 is a cross sectional view of one exam-
ple of the base end portion of the catheter of the
present invention;

Fig.7 is a side elevational view 01 one exam-
ple of a rigidity imparting member used in the
catheter of the present invention;

Fig.8 is an enlarged cross sectional view
taken along line X-X of Fig.7;

Fig.9 is an enlarged cross sectional view
taken along line Xl-Xl of Fig.7;
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Figs.10, 11 and 12 are side elevational views
of other examples of rigidity imparting members
used in catheters of the present invention;

Fig.13 is a cross sectional view of another
embodiment of a catheter equipped with an expan-
sible member according to the present invention;

Fig.14 is an enlarged cross sectional view of
the tip end portion of another embodiment of a
catheter equipped with an expansible member ac-
cording to the present invention:

Fig.15 is a cross sectional view taken along
line Ill-lll of Fig.14;

Fig.16 is a cross sectional view taken along
line IV-IV of Fig.14;

Fig.1? is a cross sectional view of the base
end portion of the catheter of Fig.14;

Figs.1B through 21 are views for illustrating a
step of forming the rear outer tube of the catheter
of Fig.3;

Figs.22 through 25 are views for illustrating a
step of forming the front outer tube of the catheter
of Fig.3;

Figs.26 through 30 are views for illustrating a
step of connecting the rear outer tube to the front
outer tube of the catheter of Fig.3;

Figs.31-through 34 are views for illustrating a
step of forming the expansible member of the
catheter of Fig.1;

Fig.35 is a view for illustrating a step of
attaching the expansible member to the outer tube
of the catheter of Fig.1;

Fig.36 is a view for illustrating a step of
attaching the expansible member to the inner tube
of the catheter of Fig.1;

Figs.37 through 43 are views for illustrating
another process for manufacturing a catheter
equipped with an expansible member according to
the present invention; and

Figs.44 through 48 are views for illustrating
the operation of the catheter of Fig.1.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

  
 

The present invention will be described as to
preferred embodiments shown in the attached
drawings.

A catheter equipped with an expansible mem-
ber according to the embodiments comprises an
inner tube 1 having a base end portion and a first
lumen 4 whose tip is open, an outer tube 2 capable
of inserting the inner tube 1 therein, having a base
end portion and the tip thereof at a position re-
cessed by a predetermined distance from the tip of
the inner tube 1, and forming a second lumen 6
between it and the outer surface of the inner tube
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1, a foldable expansible member 3 having a tip end
portion 7 and a base end portion 8, the tip end
portion 7 of the expansible member 3 being at-
tached to the inner tube 1, the base end portion 8
of the expansible member 3 being attached to the
outer tube 2, the expansible member 3 commu-
nicating with the second lumen 6 at a portion near
the base end portion 8 of the expansible member
3, a first opening 9 formed in the base end portion
of the inner tube 1 to communicate with the first

lumen 4, a second opening 11 formed in the base
end portion of the outer tube 2 to communicate
with the second lumen 6. and a rigidity imparting
member 13 consisting of a linear member extend-
ing in the axial direction disposed in the second
lumen 6.

Further, a catheter equipped with an expansible

member according to the embodiments comprises
a catheter main body having a tip end portion and
a base end portion and comprising an inner tube 1
having a tip end portion, a base end portion and a
first lumen 4 whose tip is open. an outer tube 2
capable of inserting the inner tube 1 therein, having
a tip end portion, a base end portion and the tip
thereof at a position recessed by a predetermined
distance from the tip of the inner tube 1, and
forming a second lumen 6 between it and the outer
surface of the inner tube 1, and a foldable expan-

sible member 3 having a tip end portion 7 and a
base end portion 8, the tip end portion 7 of the
expansible member 3 being attached to the inner
tube 1, the base end portion 8 of the expansible
member 3 being attached to the outer tube 2, the
expansible member 3 communicating with the sec-
ond lumen 6 at a portion near the base end portion
8 of the expansible member 3, a first opening 9
formed in the base end portion of the inner tube 1
to communicate with the first lumen 4, and a sec-

ond opening 11 formed in the base end portion of
the outer tube 2 to communicate with the second

lumen 6, the outer diameter of the tip end portion
of the catheter main body including a portion to
which the expansible member 3 is attached is
smaller than that of the base end portion of the
catheter main body.

Hereinafter, detailed description will be made
with the drawings.

A catheter equipped with an expansible mem-
ber according to one embodiment of the present
invention comprises a catheter main body including
an inner tube 1, an outer tube 2 and an expansible
member 3, and a branched hub 20.

The inner tube 1 has a first lumen 4 whose tip

is open. The first lumen 4 is a lumen for inserting a
guide wire therein and in communication with a first
opening 9 which forms a guide wire port disposed
in the branched hub 20. It is preferable that the
outer diameter of the tip end portion of the inner
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tube 1 is smaller than that of the base end portion
thereof. In this embodiment, as shown in Fig.3. the
inner tube 1 consists of a front inner tube 1a and a
rear inner tube 1b. The outer tube 2 described later
also consists of a front outer tube 2a and a rear
outer tube 2b. The outer diameters of the front
inner and outer tubes 1a and 2a are smaller than
those of the rear inner and outer tubes to and 2b,

respectively Therefore, the catheter of this em-
bodiment can be inserted into more peripheral
blood vessel than conventional one. it is preferable
that the tip end portion of the catheter having the
small outer diameter is as long as the distance
from the inlet of a carronary artery to an aimed
lesion part, particularly, a little longer than the
distance from the inlet of the carronary artery to
the aimed lesion part. Specifically, the length of the
tip end portion is preferably about 50 to 700 mm,
more preferably 80 to 400 mm, more preferably
100 to 300 mm. in addition, it is preferable that
each of the inner and outer tubes is provided with a
tapering portion at the connecting portion between
the tip end portion 1a or 2a and the base end
portion 1b or 2b to make the change of its inner
and outer diameters smooth.

The front inner tube 1a of the inner tube 1 has

preferably the outer diameter of 0.30 to 2.00 mm,
more preferably 0.40 to 1.80 mm, and the inner
diameter of 0.20 to 1.80 mm, more preferably 0.25
to 1.60 mm. The rear inner tube 1b has preferably
the outer diameter of 0.40 to 2.50 mm, more pret-

erably 0.55 to 2.40 mm, and the inner diameter of
0.25 to 2.35 mm, more preferably 0.30 to 1.80 mm.

As the inner tube, a tube may be used which is
made into one body by extrusion molding such that
the outer diameter of the tip end portion of the tube
is smaller than that of the base end portion thereof.
instead of the tube 1 consisting of the front and
rear inner tubes 1a and 1b. Also in that case, for

making the change of the outer diameter of the
tube smooth, it is preferable that a tapering portion
is formed by the extrusion molding at the portion at
which the outer diameter changes.

The material for forming the inner tube 1 pref-
erably has a certain extent of flexibility. There are
usable thermoplastic resins, for example. polyolefin
such as polyethylene, polypropylene, ethylene-pro-
pylene copolymer and ethylene-vinyl acetete
copolymer, polyvinyl chloride, polyamide elastomer
and polyurethane; or silicone rubber, latex rubber,
etc. The above-mentioned thermoplastic resin is

preferable and the above-mentioned polyolefin is
more preferable.

The outer tube 2 into which the inner tube 1 is

inserted has a tip slightly recessed by a predeter-
mined distance from the tip of the inner tube 1. As
shown in Fig.4 which is a cross section taken along
line H in Fig.1, a second lumen 6 is formed by the
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inner surface of the outer tube 2 and the outer
surface of the inner tube 1. Thus, the second
lumen 6 has a sufficient volume. The tip portion of
the second lumen 6 is in communication with the

rear end portion of the inside of the expansible
member 3 described later. The rear end portion of
the second lumen 6 is in communication with a

second opening 11 provided to the branched hub
20 to form an injection port for injecting fluid for
expanding the expansible member (for example.
vasographic contrast liquid). As shown in Fig. 3, the
outer tube 2 consists of a front outer tube 2a and a
rear outer tube 2b. The outer diameter of the front
outer tube 2a is smaller than that of the rear outer
tube 2b so as to facilitate insertion of the tip end

portion of the catheter into more peripheral blood
vessel. The front outer tube 2a of the outer tube 2

has preferably the outer diameter of 0. 50 to 4.00
mm, more preferably 0.60 to 3.70 mm, and the
inner diameter of 0.40 to 3. 50 mm, more prefer-
ably 0.50 to 2.70 mm. The rear outer tube 2b has
preferably the outer diameter of 0.75 to 4.30 mm.
more preferably 1.00 to 4.00 mm, and the inner
diameter of 0.70 to 3.80 mm, more preferably 0.80
to 3.00 mm. Also as the outer tube, a tube may be
used which is made into one body by extrusion

molding such that the outer diameter of the tip end
portion of the tube is smaller than that of the base
end portion thereof, instead of the tube 1 consisting
of the front and rear outer tubes 2a and 2b. in that
case, for making the change of the outer diameter
of the tube smooth, it is preferable that a tapering
portion is formed by the extrusion molding at the
portion at which the outer diameter changes.

The material for forming the outer tube 2 pref-
erably has a certain extent of flexibility. There are
usable thermoplastic resins, for example, polyolefin
such as polyethylene, polypropylene. ethylene-pro-
pylene copolymer and ethylene-vinyl acetete
copolymer, polyvinyl chloride, polyamide elastomer
and polyurethane; or silicone rubber, latex rubber.
etc. The above-mentioned thermoplastic resin is

preferable and the above-mentioned polyolefin is
more preferable.

As shown in Figs.1 and 3 through 6, a rigidity
imparting member 13 is provided in the second
lumen 6 formed by the inner surface of the outer
tube 2 and the outer surface of the inner tube 1.

The rigidity imparting member 13 extends from the
base end portion to the tip end portion of the
catheter. The rigidity imparting member 13 is for
preventing an extreme flection and meandering of
the catheter main body in a blood vessel without
considerable decrease of the flexibility of the oath-
eter and for facilitating insertion of the tip end

portion of the catheter into a stricture portion inside
a blood vessel.

As shown in Figs.1 and 3, the rigidity imparting
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member 13 consists of a linear member. The linear

member preferably consists of metal wire, for ex-
ample, made of elastic metal such as stainless
steel, super elastic alloy, etc. desirably of the wire
diameter of 0.05 to 1.50 mm, more desirably of
0.10 to 1.00 mm. Particulaly, it is preferably made

of high tensile spring stainless steel, Cu or Nl-Ti
alloy. The tip and base end portions of the rigidity
imparting member 13 may not be fixed. However, it
is preferable that the tip end portion of the rigidity
member 13 is fixed because the tip end portion of

the rigidity imparting member 13 is prevented from
being an injury to the expansible member 3 and
the force applied to the base end portion of the
catheter for advancing the tip end portion of the
catheter is surely transmitted to the tip end portion
of the catheter. In the embodiment shown in Fig.1,

the tip end portion of the rigidity imparting member
13 is slenderer than the other portion thereof by,

for example, grinding. The slenderer portion of the
rigidity imparting member 13 is located between
the tip end portion 7 of the expansible member 3
and the inner tube 1, and fixed to the tip end

portion of the inner tube 1 together with the expan-
sible member 3. The slenderer portion of the rigid-

ity imparting member 13 prevents a step-like
change of the outer surface of the expansible
member 3 in its mounting portion. The average
diameter of the slenderer portion is preferably
about 1/5 to 1/10 of the diameter of its neighboring

portion. It is preferable that the rigidity of the major
body portion of the rigidity imparting member 13 is
higher than that of the tip end portion thereof. This
purpose can be attained by, for example, using a
rigidity imparting member in which the cross sec-
tion of its major body portion is larger than that of
its tip end portion. Otherwise, to obtain a rigidity
imparting member in which its tip end portion is
relatively flexible and its major body portion has a
high rigidity, a rigidity imparting member may be
used in which a metal wire for the rigidity imparting
member has been annealed with a temperature

gradient that the temperature for the tip end portion
is high and the temperature for the major body
portion is low after cold working.

As the rigidity imparting member 13, a strand
wire consisting of several fine metal wires braided
may be used as shown in Fig.12. In that case. for
making the tip end portion 13a of the rigidity im-
parting member 13 flexible and the major body
portion 13b have a high rigidity, it is preferable that
the diameter of the tip end portion 13a is smaller
than that of the major body portion 13b, For this

purpose, metal wires to be braided the diameter of
the tip end portion of each of which is smaller than
that of the major body portion may be used, or the
number of metal wires braided may be decreased
toward the tip end portion. ,
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It is preferable that the portion except the tip
and base end portions of the rigidity imparting
member 13 is not fixed. By not fixing the inter-
mediate portion of the rigidity imparting member
13, when the tip end portion of the catheter is bent,
the rigidity imparting member 13 does not hamper
the flexibility of the tip end portion of the catheter
because the rigidity imparting member 13 can slip
within the second lumen.

Such a rigidity imparting member 13 prevents
the catheter main body from meandering in a blood
vessel. Therefore, because the force applied to the
base end portion of the catheter main body is not
absorbed at the meandering portion, the force can
be surely transmitted to the tip end portion of the
catheter. As a result, the operability of the catheter,
particularly the operation of advancing the tip end
portion of the catheter to which the expansible
member is attached. to a stricture portion inside a
blood vessel becomes easy. In addition. insertion
of the tip end portion of the catheter into a severer
stricture portion (sub-complete clogging) becomes
possible.

The rigidity imparting member 13 is not limited
to that of the embodiment shown in Fig.1. For
example, a rigidity imparting member 13 shown in
Fig.7 is also usable adequately. In the rigidity im-
parting member 13 shown in Fig.7, the tip end
portion is slenderer than the other portion of the
rigidity imparting member 13 like that shown in
Fig.1. in this example, however, the slenderer por-
tion 13a is an oblate slenderer portion 13a having
an elliptic cross section as shown in Fig.8 which is
a cross sectional view taken along line X-X of Fig.7.
By forming the tip end portion of the rigidity im-
parting member 13 into the oblate slenderer portion
13a, mounting it between the inner tube 1 and the
tip end portion of the expansible member 3 be-
comes easy. The major body portion 13b of the
rigidity imparting member 13 has a substantially
circular cross section as shown in Fig.9 which is a
cross sectional view taken along line Xl-Xl of Fig.7.
Further, the rigidity imparting member 13 may be a
coil spring type the whole of which consists of a
fine metal wire as shown in Fig.10. In addition. as
shown in Fig.11. a rigidity imparting member 13
may be used only the tip end portion of which
consists of a fine metal wire into a coil spring and

the major body portion of which consists of a linear
metal wire.

The tip end portion of the rigidity imparting
member 13 may not be fixed between the inner
tube 1 and the tip end portlon of the expansible
member 3 as described above. For example, as

shown in Fig.13, the tip end portion 13a of the
rigidity imparting member 13 may be fixed by
winding it around the outer surface of the inner
tube 1. ln that case, it is preferable that the tip end
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portion 13a of the rigidity imparting member 13 is
fixed by winding it around a portion near the por-
tion of the inner tube 1 corresponding to the por-
tion of the outer tube 2 the diameter of which is

decreased, and the tip end portion 13a of the
rigidity imparting member 13 is wound to the por-
tion of the inner tube 1 corresponding to the base
end portion of the expansible member 3. By wind-
ing the tip end portion 13a of the rigidity imparting
member 13 around the outer surface of the portion
of the inner tube 1 the outer diameter of which is

decreased, an flection of the slenderer portion of
the inner tube 1 is prevented so that an flection of
the slenderer portion of the outer tube 2 is pre-
vented. In order to make the tip side portion of the
slenderer portion of the inner tube 1 flexible, as
shown in Fig.13, it is preferable to wind the tip end
portion 13a of the rigidity imparting member 13
around the outer surface of the inner tube 1 such

that it becomes close gradually from the tip and
side to the base end side of the inner tube 1.

The expansible member 3 is foldable and it is
folded on the outer circumference of the inner tube

1 in its non<expanded state. The expansible mem-
ber 3 has a substantially cylindrical portion 3a

having an approximatelly uniform diameter at least
a part of which is substantially cylindrical for en-
abling to expand a stricture portion in a blood
vessel. The substantially cylindrical portion 33 de-
scribed above may not be completely cylindrical
but may be polygonal. The base end portion 8 of
the expansible member 3 is secured in a liquid-
tight manner to the tip end portion of the outer tube
2 by adhesion, fusion or the like. The tip end
portion 7 of the expansible member 3 is also
secured in a liquid-tight manner .to the tip end
portion of the inner tube 1. As shown in Fig.5 which
is a cross sectional view taken along line ll-ll of

Fig.1, the expansible member 3 forms an expand-
ed space 15 between the inner surface of the
expansible member 3 and the outer surface of the
inner tube 1. The expanded space 15 is in commu-
nication over the entire circumference at its rear

end portion with the second lumen 6. Thus, the
rear end of the expansible member 3 is in commu-
nication with the second lumen 6 having a rela-
tively large volume. Therefore, it is easy to inject
expansion fluid through the second lumen 6 into
the expansible member 3. The material for forming
the expansible member 3 preferably has a certain
extent of flexibility. There are usable thermoplastic
resins, for example, polyolefin such as polyethyl-
ene, polypropylene, ethylene-propylene copolymer
and ethylene-vinyl acetete copolymer. polyvinyl
chloride, cross-linked ethylene-vinyl acetete
copolymer, polyamide elastomer and polyurethane;
or silicone rubber, latex rubber. etc. The above-
mentioned thermoplastic resin is preferable and the
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above-mentioned cross-linked ethylene-vinyl ac-

etete copolymer is more preferable. It is preferable
that the forward and backward portions of the cylin-

drical portion 3a of the expansible member 3 are
tapered. As the size of the expansible member 3,
the cylindrical portion upon expanded has the outer
diameter of 1.00 to 35.00 mm, preferably 1.50 to

30.00 mm and the length of 3.00 to 80.00 mm,

preferably 10.00 to 75.00 mm. The entire length of
the expansible member 3 is 5.00 to 120.00 mm.
preferably 15.00 to 100.00 mm.

It is preferable that a marker 14 is provided on
the outer surface of the inner tube 1. As shown in

Fig.1, the marker 14 is disposed from a portion
near the portion on the rear side of the mounting
portion between the expansible member 3 and the
inner tube 1 to a portion near the portion on the tip
end side of the mounting portion between the ex-

pansible member 3 and the outer tube 2. That is,
the marker 14 has a length as long as that of the

cylindrical portion 3a of the expansible member 3.
The marker 14 is made of Xaray impermeable

material (for example, gold, platinum, tungsten or
alloy of them, or silver-palladium alloy). The marker
14 preferably consists of a coil spring. In that case,
it is more preferable that the coil spring is wound
closely in ranges of 1 to 4 mm, more preferably 2
to 3 mm from both ends of marker 14. This is for

enabling to confirm easily the position of the ex-
pansible member 3 under X-ray perspection. Fur-
ther, by forming the marker 14 into a spring shape,
it functions as a reinforcement for preventing the
inner tube within the expansible member from flex-

ing or collapsing at its bend portion. Particularly,
when the marker 14 consists of a spring coil wound
around the inner tube 1 closely, the resistance

against an external force becomes higher. Further,
when the cross section of the coiled wire is cir-

cular, rectangular or elliptic, the resistance against
an external force becomes much higher.

As shown in Fig.2, the branched hub 20 com-
prises an inner tube hub 22 seemed to the inner
tube 1 and having a first opening 9 which is in
communication with the first lumen ,4 to form a

guide wire port, and an outer tube hub 23 secured
to the outer tube 2 and having a second opening
11 which is in communication with the second
lumen 6 to form an injection port. The inner and
outer tube hubs 22 and 23 are connected to each
other. For the material for forming the branched
hub, there can be suitably used thermoplastic resin
such as polycarbonate, polyamide, polysulfone,
polyarylate and methacrylate-butylene-styrene
copolymer. A cross section of an embodiment of
the branched hub 20 is shown in Fig.6. In this
embodiment, a flection-preventing tube 50 is dis-

posed on one end portion of the outer tube 2. The
flection-preventing tube 50 is made of shrinkable
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material such that the inner diameter thereof after

shrinkage is a little smaller than the outer diameter
of the outer tube 2. The flection-preventing tube 50

can be easily attached by the manner that the
shrinkable tube 50 is put on one end portion of the
outer tube 2 and then shrinked by heating, for

example, with blowing hot air. The outer tube 2 to
which the flection-preventing tube 50 has been
attached is fixed to the outer tube hub 23 with a
lock member 52, which has an enlarged rear end

portion. The outer diameter of the portion except
the rear end portion of the lock member 52 is as
large as the inner diameter of the outer tube 2. For
fixing the outer tube 2, after the lock member 52 is
inserted in the rear end portion of the outer tube 2,
the outer tube 2 is inserted from its tip end in the
outer tube hub 23 till the enlarged rear end portion
of the lock member 52 passes on a projection 54
formed on the inner surface of the outer tube hub
23. The outer tube 2 may be bonded to the outer
tube hub 23 with an adhesive applied to the outer
surface of the flection-preventing tube 50. For the
material for forming the outer tube hub 23, there
can be suitably used thermoplastic resin such as
polycarbonate. polyamide, polysulfone, polyarylate
and methacrylate-butylene-styrene copolymer.

A flection-preventing tube 60 is disposed on
one end portion of the inner tube 1. The tube 60 is
made of shrinkable material such that the inner
diameter thereof after shrinkage is a little smaller
than the outer diameter of the inner tube 1. The
flection-preventing tube 60 can be easily attached
by the manner that the shrinkable tube 60 is put on
one end portion of the inner tube 1 and then
shrinked by heating. for example, with blowing hot
air. The base end portion of the rigidity imparting
member 13 is secured to the outer surface of the
inner tube 1- with the flection-preventing tube 60.
The base end portion of the rigidity imparting
member 13 may not be secured. The inner tube 1
to which the flection-preventing tube 60 has been
attached is fixed to the inner tube hub 22 with a
lock member 62, which has an enlarged rear end

portion. The outer diameter of the portion except
the rear end portion of the lock member 82 is as

large as the inner diameter of the inner tube 1. For
fixing the inner tube 1, after the lock member 62 is
inserted in the rear end portion of the inner tube 1,
the inner tube 1 is inserted from its tip end in the
inner tube hub 22 till the enlarged rear end portion
of the lock member 62 passes on a projection 64
formed on the inner surface of the inner tube hub
22. The inner tube 1 may be bonded to the inner
tube hub 22 with an adhesive applied to the outer
surface of the flection-preventing tube 60. For the

material for forming the inner tube hub 22. there
can be suitably used thermoplastic resin such as
polycarbonate, polyamide, polysulfone, polyarylate
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and methacryiate—butyiene-styrene copoiymer. As
shown in Fig.6, the inner and outer tube hubs 22
and 23 are connected to each other by the manner
that the inner tube hub 22 is inserted from its tip

end in the rear end portion of the outer tube hub
23 attached to the base end portion of the outer
tube 2. In this case, an adhesive may be previously

applied to the connecting portion between the inner
and outer tube hubs 22 and 23 to make a reliable
adhesion between them. Instead of the branched

hub 20, for example, tubes each of which com-
prises a port member having an opening on its rear
end may be connected in liquid-tight manner to the
first and second lumens, respectively.

Next, an embodiment of a catheter equipped
with an expansible member shown in Figs.14
through 17 will be described.

A catheter equipped with an expansible mem-
ber according to this embodiment comprises a
catheter tube 10 having a tip end portion. a base
end portion. a first lumen 4 the tip of which is
open, a second lumen 6 open at a position re-
cessed by a predetermined distance from the tip of
the first lumen 4; a foidable expansible member 3
having a tip end portion 7 and a base end portion
8, the tip end portion 7 of the expansible member 3
being attached to the tip end portion of the catheter
tube 10, the base end portion 8 of the expansible
member 3 being attached to a portion near an
opening portion 12 formed near the tip of the
catheter tube 10, the expansible member 3 com-
municating with the second lumen 6; a first open-
ing formed in the base end portion of the catheter
tube 10 to communicate with the first lumen 4; a

second opening 11 formed in the base end portion
of the catheter tube 10 to communicate with the

second lumen 6; and a rigidity imparting member
13 consisting of a linear member extending in the
axial direction disposed in at least one of the first
and second lumens.

Further, a catheter equipped with an expansible
member according to this embodiment comprises
a catheter tube 10 having a tip end portion, a base
end portion, a first lumen 4 at least the tip of which
is open, a second lumen 6 open at a position
recessed by a predetermined distance from the tip
of the first lumen 4; a foldable expansible member
3 having a tip end portion 7 and a base end portion
8, the tip end portion 7 of the expansible member 3
being attached to the tip end portion of the catheter
tube 10, the base end portion of the expansible
member 3 being attached to a portion near an
opening portion 12 formed near the tip of the
catheter tube 10, the expansible member 3 com-

municating with the second lumen 6; a first open-
ing 9 formed in the base end portion of the cath-
eter tube 10 to communicate with the first lumen 4;

and a second opening 11 formed in the base end
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portion of the catheter tube 10 to communicate
with the second lumen 6, the outer diameter of the

tip end portion of the catheter tube 10 including at
least a portion to which the expansible member 3
is attached is smaller than that of the base end

portion of the catheter tube 10.
A catheter equipped with an expansible mem-

ber according to this embodiment comprises a
catheter main body including a catheter tube 10
and an expansible member 3, and a branched hub
20.

The catheter tube 10 has a first lumen 4 whose

tip is open and a second lumen 6 which is in
communication with the inside of the expansible
member 3 through an opening portion 12 at a
position somewhat recessed from the tip to the
base end side. As shown in Fig.16 which is a cross
sectional view taken along line IV-IV of Fig.14, the
first and second lumens 4 and 6 are formed within
the catheter tube 10. The first lumen 4 is a lumen

for inserting a guide wire therein and in commu-
nication with a first opening 9 which forms a guide
wire port disposed in the branched hub 20. The tip
portion of the second lumen 6 is in communication
with the rear end portion of the inside of the
expansible member 3. As shown in Fig.17, the rear
end portion of the second lumen 6 is in commu-
nication with a second opening 11 provided to the
branched hub 20 to form an injection port for
injecting fluid for expanding the expansible mem-
ber (for example, vasographic contrast liquid). it is
preferable that the outer diameter of the tip end
portion of the catheter tube 10 is smaller than that
of the base end portion thereof. it is more prefer-
able that a tapering portion is formed between the
tip and base end portions of the catheter tube 10 to
make the change of its inner and outer diameters
smooth. The tip end portion of the catheter tube 10
has preferably the outer diameter of 0.5 to 4.0 mm,
more preferably 0.6 to 3.7 mm. The inner diameter
of the first lumen is preferably 0.2 to 2.25 mm,
more preferably 0.25 to 1.6 mm. The inner diam-
eter of the second lumen is preferably 0.1 to 1.45
mm, more preferably 0.3 to 1.3 mm. The base end
portion of the catheter tube 10 has preferably the
outer diameter of 0.75 to 4.3 mm, more preferably
1.0 to 4.0 mm. The inner diameter of the first

lumen is preferably 0.1 to 2.35 mm, more prefer-
ably 0.3 to 1.8 mm. The inner diameter of the
second lumen is preferably 0.1 to 1.7 mm. more

preferably 0.3 to 1.6 mm. The catheter tube 10 is
formed by, for example, extrusion molding. The
material for forming the catheter tube 10 preferably
has a certain extent of flexibility. There are usable

thermoplastic resins, for example. polyolefin such
as polyethylene. polypropylene, ethylene-propylene
copoiymer and ethylene-vinyl acetete copolymer,
polyvinyl chloride and polyurethane; or poiyamide
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elastomer, silicone rubber, latex rubber, etc. The
above-mentioned thermoplastic resin is preferable
and the above-mentioned polyolefin is more prefer-
able.

As shown in Figs.14 through 17, a rigidity
imparting member 13 is provided in the second
lumen 6. The rigidity imparting member 13 is for
preventing an extreme fiection or meandering of
the catheter main body in a blood vessel without
considerable decrease of the flexibility of the cath-
eter and for facilitating insertion of the tip end
portion of the catheter into a stricture portion inside
a blood vessel. Although the rigidity imparting
member 13 is preferably disposed in the second
lumen 6, it may be disposed in the first lumen 4. In
any case, the rigidity imparting member 13 de-
scribed before can be suitably used.

The tip end portion 7 of the expansible mem-
ber 3 is secured to the catheter tube 10 on the

front side of the opening 12 while the base end
portion 8 thereof is secured to the catheter tube 10
on the base end side of the opening 12. The

opening 12 extends in the axial direction of the
catheter tube 10 by a predetermined length. Also in
this embodiment, the expansible member 3 de-
scribed before can be suitably used. As shown in

Fig.15 which is a cross sectional view taken along
line Ill-Ill of Fig.14, the expansible member 3 forms
an expanded space 15 between the inner surface
of the expansible member 3 and the outer surface
of the inner tube 1. The tip end portion of the
second lumen 6 of the catheter tube 10 is filled
with a filler 16 to be closed. The tip end portion of

the rigidity imparting member 13 is located in the
filler 16 and fixed. Both the tip and base end

portions of the rigidity imparting member 13 may
not be fixed. However, it is preferable to fix the tip
end portion ot the rigidity imparting member 13
because the tip end portion of the rigidity imparting
member 13 is prevented from being an injury to
the expansible member 3 and the trasmission of
the force, which is applied to the base end portion
of the catheter for advancing the catheter, to the tip
end portion is improved.

The branched hub 20 as shown in Fig.17 is
attached to the rear end portion of the catheter
tube 10. The rear end portion of the rigidity impart-

ing member 13 disposed in the second lumen 6 of
the branched hub 20 is fixed with a filler 17. The

rear end portion of the rigidity imparting member
13 may not be fixed. For the material for forming
the branched hub, there can be suitably used ther-

moplastic resin such as polycarbonate, polyamide,
polysulfone, polyarylate and methacrylate-butylene-
styrene copolymer.

Next, a method of manufacturing a catheter

equipped with an expansible member of the
present invention will be described with reference
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to the drawings.
A method of manufacturing a catheter

equipped with an expansible member according to
this embodiment comprises a step of forming an
inner tube having a tip end portion and a lumen
extending from the tip end to the base end of said
inner tube; a step of forming an outer tube having a
tip end portion, a lumen extending from the tip end
to the base end of said outer tube, an inner diam-

eter larger than the outer diameter of said inner
tube, and a length smaller than that of said inner
tube by a predetermined length: a step of forming
a contractible or foldable expansible member hav-

ing a tip end portion and a base end portion; a step
of inserting said inner tube in said outer tube; a
step of attaching said base end portion of said
expansible member to said tip end portion of said
outer tube; and a step of attaching said tip end

portion of said expansible member to said tip end
portion of said inner tube. said step of forming said
outer tube comprising a step of forming a front
outer tube having a lumen extending from the tip
end to the base end thereof, a step of forming a

rear outer tube having an outer diameter larger
than that of said front outer tube and a lumen

extending the tip end to the base end of said rear
outer tube, a step of tapering one end of said rear
outer tube, a step of enlarging the diameter at one
end of said front outer tube. and a step of connect-

ing the tapered end of said rear outer tube to the
enlarged end of said front outer tube.

Each step will be described with the catheter
shown in Fig.1.

First. the step of forming an inner tube 1 hav-

ing a lumen 4 extending from the tip end to the
base end of the inner tube 1 can be taken place by

a method of cutting a tube member made of ther-
moplastic resin for the inner tube 1 by extrusion
molding into a predetermined length or by an injec-
tion molding method.

The step of forming an outer tube 2 comprises
a step of forming a front outer tube 2a having a
lumen extending from the tip end to the base and
of the tube 2a: a step of forming a rear outer tube
2b having the outer diameter larger than that of the
front outer tube 2a and a lumen extending from the

tip end to the base end of the tube 2b; a step of
tapering one end of the rear outer tube 2b; a step
of enlarging the diameter of one end portion of the
front outer tube 2a; and a step of connecting the

tapering end of the rear outer tube 2b to the
enlarged end of the front outer tube 2a.

Each of the front and rear outer tubes 2a and

2b can be formed by a method of cutting a tube
member made of thermoplastic resin for the outer

tube 2 by extrusion molding into a predetermined

length or by an injection molding method. in the
step of tapering the tip end portion of the rear cuter
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tube 2b, as shown in Fig.18, a tapering core 90 is
inserted in the rear outer tube 2b. The tapering
core 90 is used for preventing a formation of a step
or the like between the front and rear outer tubes

2a and 2b upon fitting the tapering portion 92 of
the rear outer tube 2b to a cone-shaped enlarged
portion 94 of the front outer tube 2a as described
later, and making the diameter change smooth.
The tapering core 90 may be made of glass or
metal. As shown in Fig.18, the tapering core 90 is
inserted till one end of the rear outer tube 2b

reachs a position near a tapering portion of the
tapering core 90.

For tapering the tip end portion of the rear
outer tube 2b, a tapering mold 91 as shown in
Fig.19 is used. The tapering mold 91 may be made
of glass or metal. It is preferable that the tapering
mold 91 has a tapering inner surface correspond-
ing to the tapering portion of the tapering core 90
for making the diameter change of the rear outer
tube 2b smooth.

As shown in Fig.20. the tapering mold 91 is
made to press the tip end portion of the rear outer
tube 2b and heated by a heater such as a heat gun
and a hot air torch (not shown) to taper the tip end
portion of the rear outer tube 2b. Fig.21 shows the
tip end portion of the rear outer tube 2b after
removing the tapering mold 91, wherein the tip end
portion of the rear outer tube 2b has a tapering
portion 92.

Next, the step of enlarging the rear end portion
of the front outer tube 2a into a cone shape will be
described.

In this step, as shown in Fig.22, a slender
portion 93a of an enlarging pin 93 is inserted in
one end of the front outer tube 2a. As shown in

Fig.22, the enlarging pin 93 comprising the slender
portion 93a, 21 tapering portion and a thick portion
93b. The diameter of the slender portion 93a is as

large as or a little smaller than the inner diameter
of the front outer tube 2a. The diameter of the thick

portion 93b is as large as or a little larger than the
outer diameter of the rear outer tube 2b. The

enlarging pin 93 is inserted from the slender por-
tion 93a in one end of the front outer tube 2a

gradually, and, as shown in Fig.23, the one end
portion of the front outer tube 2a and the tapering
portion of the enlarging pin 93 is heated by a
heater such as a heat gun and a hot air torch (not
shown) to enlarge the diameter of the one end
portion of the front outer tube 2a. Particularly, in
the case of the front outer tube 2a having a large
thickness, it is preferable that the enlarging pin 93
is pushed in with heating otherwise the front outer
tube 2a may be split along the axial direction.

The above operation is continued till the thick
portion 93b of the enlarging pin 93 is inserted in
the one end portion of the front outer tube 2a. The
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length of the one end portion of the front outer tube
2a overlapped by the thick portion 93b of the
enlarging pin 93 is preferably as long as or a little
smaller than the length of the tapering portion 92
formed in the rear outer tube 2b. This makes

possible to prevent a formation of a step on the
connecting portion between the cone-shaped en-
larging portion 94 of the front outer tube 2a and the
tapering portion 92 of the rear outer tube 2b. and
make it smooth, as described later. As shown in

Fig.25. the front outer tube 2a having the enlarged
end portion is obtained by removing the enlarging
pin 93.

Next, the step of connecting the tapering por-
tion 92 of the rear outer tube 2b to the enlarged

portion 94 of the front outer tube 2a will be de-
scribed. Fig.26 illustrates this step.

First, the tapering portion 92 of the rear outer
tube 2b shown in Fig.21 is inserted together with
the tapering core 90 in the enlarged portion 94 of
the front outer tube 2a. The outer diameter of the

portion of the tapering core 90 inserted in the front
outer tube 2a, that is. the outer diameter of the

portion of the front side of the tapering portion of
the tapering core 90 is as large as or a little smaller
than the inner diameter of the front outer tube 2a.

This is for obtaining a smooth finish from the front
outer tube 2a to the connecting portion, further to
the rear outer tube 2b. The leading portion of the
tapering portion 92 of the rear outer tube 2b is
preferably inserted into the leading portion of the
cone-shaped enlarged portion 94 of the front outer
tube 2a. It is preferable that the tip end portion of
the leading portion of the cone-shaped enlarged
portion 94 of the front outer tube 2a is as large as
or a little smaller than the length of the tapering
portion 92 of the rear outer tube 2b because a
smooth finish of the outer tube is obtained and a

formation of a step is prevented.
Next, a method for connecting the tapering

portion 92 of the rear outer tube 2b to the enlarged
portion 94 of the front outer tube 2a will be de-
scribed.

As an embodiment of this step, a method using
a mold for connecting as shown in Fig. 27' will be
described.

A first connecting mold 95 has a pipe-shape
profile. The first connecting mold 95 has an open-
ing at one end wider than an opening at the other
end as shown in Fig.27. The inner diameter of the
first connecting mold 95 gradually decreases in a
cone shape from the one end to an Intermediate
portion of the first connecting mold 95. An equal
inner diameter portion 96 is formed from the inter-
mediate portion to the other end of the first con-
necting mold 95. The cone-shaped portion of the
first connecting mold 95 is for making possible to

press gradually the cone-shaped enlarged portion
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94 of the front outer tube 2a onto the tapering

portion 92 of the rear outer tube 2b. The connect—
ing portion of the front and rear outer tube 2a and
2b, which projects from the outer surface of the
rear outer tube 2b because the thickness of the

connecting portion becomes larger than the thick-
ness of the rear outer tube 2b, can be easily

inserted into the equal inner diameter portion 96 of
the first connecting mold 95 because of the cone-

shaped tapering portion of the first connecting
mold 95. The first connecting mold 95 is for bond-

ing the front and rear outer tube 2a and 2b at the
connecting portion with heating. The first connect-

ing mold 95 is preferably made of material capable
of being heated from the external, for example,
made of glass or metal. The inner diameter of the
equal inner diameter portion 96 of the first connect-
ing mold 95 is as large as or a little larger than the
outer diameter of the rear outer tube 2b. This is for

pressing the projecting portion of the connecting
portion of the front and rear outer tube 2a and 2b.
As shown in Fig.28, the equal inner diameter por-
tion 96 of the first connecting mold 95 is put on the

connecting portion of the front and rear outer tube
2a and 2b so that the cone-shaped enlarged por-
tion 94 of the front outer tube 2a is welded to the

tapering portion 92 of the rear outer tube 2b by
being heated by a heater. Because the outer tube
2 is formed by inserting the tip end portion of the
rear outer tube 2b in the rear end portion of the
front outer tube 2a and bonding the former to the
latter as described above, the connecting portion
between the front and rear outer tubes 2a and 2b is
hard to come off upon insertion of the catheter.

In the step described above, if a step is formed
on the connecting portion of the front and rear
outer tubes 2a and 2b, it is preferable to remove

the step. For this purpose. a second connecting
mold 97 as shown in Fig.29 is preferably used for
surface treatment of the connecting portion in the
similar manner to that of the first connecting mold
95.

The second connecting mold 97 has a similar

shape to that of the first connecting mold 95 but
the inner diameter of the second connecting mold
97 is a little smaller than that of the equal inner

diameter portion 96 of the first connecting mold 95.
This is for pressing strongly the connecting portion
of the front and rear outer tubes 2a and 2b to bond

them strongly to each other by welding with heat.
The outer tube 2 consisting of a tube having dif-
ferent outer diameters as shown in Fig.30 is ob-

tained by removing the connecting mold and the
tapering core 90.

In the embodiment shown in Fig.1, the inner
tube 1 also consists of a tube having different outer
diameters. This inner tube 1 is preferably formed

by the similar manner to that for the outer tube 2
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described above. The order of the steps of forming
the inner and outer tubes is optional. They may be
taken place at a time.

Next, the step of forming a contractible or
foldable expansible member having a tip end por-
tion and a base end portion will be described.

The expansible member 3 preferably has a
certain extent of flexibilty. For this purpose, the

expansible member 3 is preferably made of ther-
moplastic resin, for example. polyolefin such as
polyethylene. polypropylene, ethylene-propylene
copolymer, ethylene-vinyl acetete copolymer and
cross-linked ethylene-vinyl acetete copolymer;

polyvinyl chloride and polyurethane. Particularly, it
is preferable that the expansible member 3 is
made of cross-linked ethylene-vinyl acetete

copolymer. The expansible member 3 can be
formed, for example, by the manner shown in Figs.
31 through 34.

First, as shown in Fig.31. a thermoplastic tube
130 for forming the expansible member 3 is
formed. A tube holder 140 is attached to one end

portion 132 of the tube 130. The lumen of the tube
130 is closed at a portion shown by arrows A near
the tube holder 140. The closure is made by, for

example, welding with heat, sealing with high fre-
quency, or using a forceps. The tube 130 closed at
the portion shown by arrows A is stretched by
applying a load to the tube holder 140 to remove
slacks from the tube 30. Fig.31 shows the tube 130
from which slacks have been removed. As shown

in Fig.32. a portion of the tube 130 which is to form
the expansible member 3 is heated to a tempera-
ture near the melting point of the material of the
tube 130 by a heater (not shown). While keeping
the tube 130 heated. as shown in. Fig.33, a mold
142 which has an internal shape corresponding to a

shape of the expanded expansible member 3 is put
on the tube 130 and the heated portion of the tube

130 is pressed onto the inner surface of the mold
142 by introducing gas under pressure from the
direction shown by an arrow C. The tube 130 is

kept pressurized till the tube 130 comes back to
the room temperature. The mold 142 is removed
after the portion of the tube 130 which is to form
the expansible member 3 is constricted by making
the inside of the tube 130 at a negative pressure.
The tube 130 is cut at the tip and rear end portions
134 and 136 to obtain the expansible member 3 as
shown in Fig.34.

When at least the tip and base end portions of

the expansible member 3 are shrinkable, the ex-
pansible member 3 can be easily attached to the
inner and outer tubes 1 and 2 by shrinking. For

making the tip and base end portions of the expan-
sible member 3 shrinkable, the expansible member

3 may be made of cross-linked thermoplastic resin.
Otherwise, in the step of forming the expansible
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member 3 described above, the portion of the tube
130 which is to form the expansible member 3 may
be heated to such a temperature that strains will
remain after cooling. By this manner, the whole of
the expansible member 3 can be made shrinkable.
Further, for making the tip and base end portions
of the expansible member 3 shrinkable, after the
expansible member is formed such that the inner
diameters of the tip and base end portions of the
expansible member are a little smaller than outer
diameters of the inner and outer tubes 1 and 2,

respectively, the botn end portions of the expan-
sible member may be enlarged (by drawing). The
order of the steps of forming the expansible mem-
ber and the inner and outer tubes described before

is optional.
Next. a step of forming the opening 11 which is

in communication with the lumen 6 of the outer

tube 2, in the base end portion of the outer tube 2
will be described. It is preferable to form the open-

ing 11 by attaching the outer tube hub 23 having
an opening to the base end portion of the outer
tube 2. This case will be described with reference

to Fig.6.
First, the flection-preventing tube 50 is at-

tached to one end portion of the outer tube 2. The
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flection-preventing tube 50 consists of such a
shrinkable tube that the inner diameter thereof after

shrinkage is a little smaller than the outer diameter
of the outer tube 2. The flection-preventing tube 50
is attached by the manner that the shrinkable tube
50 is put on the one end portion of the outer tube 2
and then shrinked by heating, tor example, with
blowing hot air. The outer tube hub 23 is attached
to the outer tube 2 to which the flection-preventing
tube 50 has been attached. This attachment of the

outer tube hub 23 is taken place by using a lock
member 52 which has an enlarged rear end por-
tion. The outer diameter of the portion except the
rear end portion of the lock member 52 is as large
as the inner diameter of the outer tube 2. For

attaching the outer tube hub 23 to the outer tube 2,
after the lock member 52 is inserted in the rear

end portion of the outer tube 2, the outer tube 2 is
inserted from its tip end in the outer tube hub 23 '
till the enlarged rear end portion of the lock mem-
ber 52 passes on a projection 54 formed on the
inner surface of the outer tube hub 23. The outer

tube hub 23 may be bonded to the outer tube 2
with an adhesive applied to the outer surface of the
flection-preventing tube 50. For the material for
forming the outer tube hub 23, there can be suit-
ably used thermoplastic resin such as polycar-
bonate, polyamide. polysulfone, polyarylate and
methacrylate-butylene-styrene copolymer.

The step of forming the opening 11 which is in
communication with the lumen 6 of the outer tube

2, in the base end portion of the outer tube 2 may
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be taken place at any time after forming the outer
tube 2. This step is preferably taken place after the
step of attaching the base end portion of the ex-
pansible member 3 to the tip end portion of the ,
outer tube 2 described later. The order of this step

and the step of forming the inner tube 1 is optional.
Next, a step of forming the opening 9 which is

in communication with the lumen 4 of the inner

tube 1, in the base end portion of the inner tube 1
will be described. It is preferable to form the open-
ing 9 by attaching the inner tube hub 22 having an
opening to the base end portion of the inner tube
1. This case will be described with reference to

Fig.6.
First, the fiection-preventing tube 60 is at-

tached to one end portion of the inner tube 1. The
flection-preventing tube 60 consists of such a
shrinkable tube that the inner diameter thereof after

shrinkage is a little smaller than the outer diameter
of the inner tube 1. The flection-preventing tube 60

is attached by the manner that the shrinkable tube
60 is put on the one end portion of the inner tube 1
and then shrinked by heating, for example, with
blowing hot air. in the embodiment shown in Fig.6,
the rigidity imparting member 13 is disposed be-
tween the inner and outer tubes 1 and 2. One end

portion of the rigidity imparting member 13 is fixed
between the flection—preventing tube 60 and the
inner tube 1. As shown in Fig.6, the one end
portion of the rigidity imparting member 13 can be
fixed at the same time that the tube 60 is attached

to the inner tube 1 by taking place the heat treat-
ment described above after the one end portion of

the rigidity imparting member 13 is located be-
tween the tube 60 and the inner tube 1.

The inner tube hub 22 is attached to the inner

tube 1 to which the flection-preventing tube 60 has
been attached. This attachment of the inner tube

hub 22 is taken place by using a lock member 62
which has an enlarged rear end portion. The outer
diameter of the portion except the rear end portion
of the lock member 62 is as large as the inner
diameter of the inner tube 1. For attaching the
inner tube hub 22 to the inner tube 1, after the lock

member 62 is inserted in the rear end portion of
the inner tube 1, the inner tube 1 is inserted from

its tip and in the inner tube hub 22 till the enlarged
rear end portion of the lock member 62 passes on
a projection 64 formed on the inner surface of the
inner tube hub 22. The inner tube hub 22 may be
bonded to the inner tube 1 with an adhesive ap-

plied to the outer surface of the flection-preventing
tube 60. For the material for forming the inner tube
hub. the same material as that of the outer tube
hub can be suitably used. The step of forming the
opening 9 which is in communication with the
lumen 4 of the inner tube 1, in the base end

portion of the inner tube 1 may be taken place at
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any time after forming the inner tube 1. The order
of this step and the steps of forming the outer tube
2, forming the opening 11 which is in communica-
tion with the lumen 6 of the outer tube 2, in the

base end portion of the outer tube 2, and forming
the expansibie member 3 is optional.

Next, the step of attaching the base end por-
tion 8 of the expansibie member 3 to the tip end
portion of the outer tube 2 will be described. As
shown in Fig.35, for attaching the base end portion
8 of the expansibie member 3 to the tip end
portion of the outer tube 2, a core mold 70 the
outer diameter of which is as large as or a little
smaller than the inner diameter of the outer tube 2
is inserted in the outer tube 2 from the tip or base
end of the outer tube 2. Then, the expansibie
member 3 is put on the outer tube 2 from the tip
end side of the core mold 70 such that the tip end
of the base end portion 8 of the expansibie mem-

ber 3 corresponds to the tip end of the outer tube
2. A glass mold 72 for connecting is put on the
base end portion 8 of the expansibie member 3.
The glass mold 72 is heated by a heater (not
shown) to bond the base end portion 8 of the
expansibie member 3 to the tip end portion of the
outer tube 2. In the case of using the expansibie
member 3 the base end portion 8 of which is
shrinkable, it is easy to fix the base end portion 8
of the expansibie member 3 to the tip end portion
of the outer tube 2 because the base end portion 8

of the expansibie member 3 shrinks by being heat-
ed through the glass mold 72 described above.
After fixing the base end portion 8 of the expan-
sibie member 3 to the tip end portion of the outer

tube 2, the glass mold 72 is left till it comes back
to the room temperature. After this, the glass mold
72 is moved back from the connecting portion of

the expansibie member 3 and the outer tube 2, and
the core mold 70 is removed. Although the glass
mold is used in this embodiment, a metal mold for

connecting may be used instead of the glass mold,
for example. Also the core mold 70 may be made
of metal. In that case, an electrode for generating a

high frequency may be put on the base end portion
8 of the expansibie member 3 to weld the base
end portion 8 of the expansibie member 3 to the
tip end portion of the outer tube 2 by high fre-
quency induction heating. The base end portion 8
of the expansibie member 3 may be welded to the
tip end portion of the outer tube 2 with supersonic
wave. The step of attaching the base end portion 8
of the expansibie member 3 to the tip end portion
of the outer tube 2 may be taken place at any time
after forming the outer tube 2 and the expansibie
member 3. The order of this step and the steps of

forming the inner tube 1 and forming the opening 9
which is in communication with the lumen 4 of the
inner tube 1, in the base end portion of the inner
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tube 1 is optional. in the case of using a split mold.
which is capable of being split along its axial direc-
tion, as the glass or metal mold as described
above, further, in the case of welding with high

frequency or supersonic wave, the order of this
step and the step of forming the opening 11 which
is in communication with the lumen 6 of the outer

tube 2, in the base end portion of the outer tube 2

is optional. However, this step is preferably taken
place after forming the opening 11 which is in
communication with the lumen 6 of the outer tube
2, in the base end portion of the outer tube 2
because of decreasing the possibility of damaging
the expansibie member upon manufacturing.

Next, a step of connecting the inner tube hub
22 attached to the base end portion of the inner
tube 1 and having the opening to the outer tube
hub 23 attached to the base end portion of the

outer tube 2 and having the opening will be de-
scribed.

As shown in Fig.6. the inner tube 1 is inserted
from its tip end in the outer tube hub 23 attached
to the base end portion of the outer tube 2. The
insertion of the inner tube 1 is performed from the
rear end side of the outer tube hub 23. At this time.

it is preferable that the inner tube 1 is inserted with
a core member which is inserted in the inner tube

1 to prevent a flection of the inner tube 1, and the
tip end portion of the inner tube hub 22 is inserted
into the rear end portion of the outer tube hub 23
and joined to the latter. It is also preferable that the
inner and outer tube hubs 22 and 23 are surely
bonded to each other with an adhesive applied to
the connecting portion thereof. The step of con-
necting the inner tube hub 22 attached to the base
end portion of the inner tube 1 and having the
opening to the outer tube hub 23 attached to the
base end portion of the outer tube 2 may be taken
place at any time after the steps of forming the
inner tube 1, disposing the inner tube hub 22 to the
base end portion of the inner tube 1, forming the
outer tube 2, and disposing the outer tube hub 23
to the base end portion of the outer tube 2. This
step is preferably taken place after forming the
expansibie member 3 and attaching the expansibie
member 3 to the outer tube 2.

Next. the step of attaching the tip end portion 7
of the expansibie member 3 to the tip end portion
of the inner tube 1 will be described.

Here, a case that the step of attaching the tip

end portion 7 of the expansibie member 3 to the
tip end portion of the inner tube 1 is taken place
after attaching the expansibie member 3 to the
outer tube 2 and connecting the inner tube hub 22
attached to the base end portion of the inner tube 1
and having the opening to the outer tube hub 23
attached to the base end portion of the outer tube
2 will be described.
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As shown in Fig.36, a core mold 80 the outer
diameter of which is as large as or a little smaller
than the inner diameter of the inner tube 1 is

inserted in the inner tube 1 from the tip or base
end of the inner tube 1. Because the expansible
member 3 is attached to the outer tube 2, the inner
tube 1 is inserted in the outer tube 2 and the inner
and outer tube hubs 22 and 23 are connected to

each other, the inner tube 1 protrudes beyond the
tip of the outer tube 2 and the tip of the expansible
member 3, Accordingly, the portion of the tip end
portion of the inner tube 1 protruding beyond the
tip of the expansible member 3 is cut off to fit in
the tip of the expansible member 3. Then, a glass
mold 82 for connecting is put from the tip end side
of the core mold 80 on the tip end portion 7 of the
expansible member 3. The glass mold 82 is heated

by a heater (not shown) to bond the tip end portion
7 of the expansible member 3 to the tip end
portion of the inner tube 1. in the case of using the
expansible member 3 the tip end portion 7 of
which is shrinkable, it is easy to fix the tip end
portion 7 of the expansible member 3 to the tip
end portion of the inner tube 1 because the tip end

portion 7 of the expansible member 3 shrinks by
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being heated through the glass mold 82 described
above. After fixing the tip end portion 7 of the
expansible member 3 to the tip end portion of the
inner tube 1, the glass mold 82 is left till it comes
back to the room temperature. After this, the glass
mold 82 is moved back from the connecting por-
tion of the expansible member 3 and the inner tube
1, and the core mold 80 is removed. Although the
glass mold is used in this embodiment, a metal
mold for connecting may be used instead of the
glass mold, for example. Also the core mold 80
may be made of metal. in that case, an electrode
for generating a high frequency may be put on the
tip end portion 7 of the expansible member 3 to
weld the tip end portion 7 of the expansible mem-
ber 3 to the tip end portion of the inner tube 1 by
high frequency induction heating. The tip end por-
tion 7 of the expansible member 3 may be welded
to the tip end portion of the inner tube 1. with
supersonic wave. The step of attaching the tip end -
portion 7 of the expansible member 3 to the tip
end portion of the inner tube 1 is preferably taken
place as the final step after attaching the expan-
sible member 3 to the outer tube 2 and connecting
the inner tube hub 22 attached to the base end

portion of the inner tube 1 and having the opening
to the outer tube hub 23 attached to the base end

portion of the outer tube 2. In the case of using a
split mold, which is capable of being split along its
axial direction, as the glass or metal mold as de-
scribed above, further, in the case of welding with

high frequency or supersonic wave, this step may
be taken place at any time after forming the inner
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tube 1 and the expansible member 3. The order of
this step and the steps of forming the opening 9
which is in communication with the lumen 4 of the

inner tube 1, in the base end portion of the inner
tube 1. forming the outer tube 2, and forming the
opening 11 which is in communication with the
lumen 6 of the outer tube 2, in the base end

portion of the outer tube 2 is optional.
Further, after attaching the tip end portion of

the expansible member to the tip end portion of the
inner tube as described above, the tip end portion
of the inner tube is preferably processed so that
the outer diameter of the tip end portion of the
inner tube decreases in a tapering shape toward
the tip end of the inner tube or the inner tube has a
rounded tip end. Such a processing can be easily
performed by the manner that the tip end portion of
the inner tube is inserted in a mold (for example, a

glass or metal mold) having an internal shape cor-
responding to the aimed tip end shape of the inner
tube and the mold is heated to deform the tip end

portion of the inner tube in accordance with the
internal shape of the mold. The tip end portion of
the inner tube may be processed by using a metal
mold as the above-mentioned mold and applying a

high frequency or supersonic wave to the mold.
Next. a catheter equipped with an expansible

member according to another embodiment of the
present inention will be described with reference to
the drawings.

A catheter equipped with an expansible mem-
ber of this embodiment comprises an inner tube 1
having a first lumen 4 whose tip is open; an outer
tube 2 capable of inserting the inner tube 1 therein,
having the tip thereof at a position recessed by a
predetermined distance from the tip of the inner
tube 1, and forming a second lumen 6 between it
and the outer_surface of the inner tube 1; and a

foldable expansible member 3 having a tip end
portion 7 and a base end portion 8, the tip end
portion 7 of the expansible member 3 being at—
tached to the inner tube 1, the base end portion 8
of the expansible member 3 being attached to the
outer tube 2, the expansible member 3 commu-

nicating with the second lumen 6 at a portion near
the base end portion 8 of the expansible member
3, the tip end portion 7 of the expansible member 3
attached to the inner tube 1 protruding beyond the
inner tube 1 toward the tip of the catheter to form a
tip end portion of the catheter.

Hereinafter, detailed description will be made
with Figs.l through 6.

A catheter equipped with an expansible mem-
ber of this embodiment comprises a catheter main
body including an inner tube 1, an outer tube 2 and
an expansible member 3. and a branched hub 20.

The inner tube 1 has a first lumen 4 whose tip

is open. The first lumen 4 is a lumen for inserting a
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guide wire therein and in communication with a first
opening 9 which forms a guide wire port disposed
in the branched hub 20. it is preferable that the
outer diameter of the tip end portion of the inner
tube 1 is smaller than that of the base end portion
thereof. in this embodiment, as shown in Fig.3, the
inner tube 1 consists of a front inner tube 1a and a
rear inner tube 1b. The outer tube 2 described later
also consists of a front outer tube 23 and a rear
outer tube 2b. The outer diameters of the front
inner and outer tubes 1a and 2a are smaller than
those of the rear inner and outer tubes 1b and 2b,

respectively. Therefore. the catheter of this em-
bodiment can be inserted into more peripheral
blood vessel than conventional one. It is preferable

that the tip end portion of the catheter having the
small outer diameter is as long as the distance
from the inlet of a carronary artery to an aimed

lesion part, particularly. a little longer than the
distance from the inlet of the carronary artery to

the aimed lesion part. Specifically, the length of the
tip end portion is preferably about 50 to 700 mm,
more preferably 80 to 400 mm, more preferably
100 to 300 mm.

It is preferable that each of the inner and outer
tubes is provided with a tapering portion at the
connecting portion between the tip end portion 1a
or 2a and the base end portion 1b or 2b to make
the change of its inner and outer diameters
smooth. The front inner tube ta of the inner tube 1

has preferably the outer diameter of 0.30 to 2.00
mm, more preferably 0.40 to 1.80 mm, and the
inner diameter of 0.20 to 1.80 mm, more preferably

0.25 to 1.60 ‘mm. The rear inner tube 1b has
preferably the outer diameter of 0.40 to 2.50 mm,
more preferably 0.55 to 2.40 mm, and the inner
diameter of 0.25 to 2.35 mm, more preferably 0.30
to 1.80 mm. As the inner tube, a tube may be used

which is made into one body by extrusion molding
such that the outer diameter of the tip end portion
of the tube is smaller than that of the base end

portion thereof, instead of the tube 1 consisting of
the front and rear inner tubes 1a and 1b. Also in

that case, for making the change of the outer
diameter of the tube smooth, it is preferable that a

tapering portion is formed by the extrusion molding
at the portion at which the outer diameter changes.

The material for forming the inner tube 1 pref-
erably has a certain extent of flexibility. There are
usable thermoplastic resins, for example, polyolefin
such as polyethylene, polypropylene, ethylene-pro-
pylene copolymer and ethylene-vinyl acetete
copolymer, polyvinyl chloride, polyamide elastomer
and polyurethane; or silicone rubber, latex rubber,
etc. The above-mentioned thermoplastic resin is

preferable and the above-mentioned polyolefin is
more preferable.

The outer tube 2 into which the inner tube 1 is
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inserted has a tip slightly recessed by a predeter-
mined distance from the tip of the inner tube 1. As

shown in Fig.4 which is a cross section taken along
line H in Fig.1, a second lumen 6 is formed by the
inner surface of the outer tube 2 and the outer
surface of the inner tube 1. Thus, the second
lumen 6 has a sufficient volume. The tip portion of
the second lumen 6 is in communication with the

rear end portion of the inside of the expansible
member 3 described later. The rear end portion of
the second lumen 6 is in communication with a

second opening 11 provided to the branched hub
20 to form an injection port for injecting fluid for

expanding the expansible member (for example,
vasographic contrast liquid). As shown in Fig.3. the
outer tube 2 consists of a front outer tube 2a and a
rear outer tube 2b. The outer diameter of the front
outer tube 2a is smaller than that of the rear outer
tube 2b so as to facilitate insertion of the tip end

portion of the catheter into more peripheral blood
vessel. The front outer tube 2a of the outer tube 2

has preferably the outer diameter of 0. 50 to 4.00
mm, more preferably 0.60 to 3.70 mm, and the
inner diameter of 0.40 to 3. 50 mm, more prefer-

ably 0.50 to 2.70 mm. The rear outer tube 2b has
preferably the outer diameter of 0.75 to 4.30 mm,
more preferably 1.00 to 4.00 mm, and the inner
diameter of 0.70 to 3.80 mm, more preferably 0.80
to 3.00 mm. Also as the outer tube. a tube may be
used which is made into one body by extrusion

molding such that the outer diameter of the tip end
portion of the tube is smaller than that of the base
end portion thereof, instead of the tube 1 consisting
of the front and rear outer tubes 2a and 2b. In that

case, for making the change of the outer diameter
of the tube smooth. it is preferable that a tapering

portion is formed by the extrusion molding at the
portion at which the outer diameter changes. The
material for forming the outer tube 2 preferably has
a certain extent of flexibility. There are usable

thermoplastic resins, for example, polyolefin such
as polyethylene, polypropylene. ethylene-propylene
copolymer and ethylene-vinyl acetete copolymer,
polyvinyl chloride, polyurethane and polyamide
elastomer; or silicone rubber, latex rubber, etc. The
above-mentioned thermoplastic resin is preferable
and the above-mentioned polyolefin is more prefer-
able.

It is preferable to provide a rigidity imparting
member 13. As shown in Figs.1 and 3 through 6,

the rigidity imparting member 13 is preferably dis-
posed in the second lumen 6 formed by the inner
surface of the outer tube 2 and the outer surface of

the inner tube 1. The rigidity imparting member 13
preferably extends from the base end portion to the
tip end portion of the catheter. The rigidity impart-
ing member 13 is for preventing an extreme flec-
tion or bend of the catheter main body in a blood
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vessel without considerable decrease of the flexibil-

ity of the catheter and for facilitating insertion of the
tip end portion of the catheter into a stricture por-
tion inside a blood vessel. The rigidity imparting
member 13 preferably consists of a linear member.
The linear member preferably consists of metal
wire such as stainless steel, elastic metal, super
elastic alloy, etc. desirably of the wire diameter of
0.05 to 1.50 mm, more desirably of 0.10 to 1.00
mm. Particulaly, it is preferably made of high ten~
sile spring stainless steel, Cu or Nl-Ti alloy. The tip
and base and portions of the rigidity imparting
member 13 may not be fixed. However, it is prefer-
able that the tip end portion of the rigidity member
13 is fixed because the tip end portion of the
rigidity imparting member 13 is prevented from
being an injury to the expansible member 3 and
the force applied to the base end portion of the
catheter for advancing the tip end portion of the
catheter is surely transmitted to the tip end portion
of the catheter. in the embodiment shown in Fig.1,
the tip end portion of the rigidity imparting member
13 is slenderer than the other portion thereof by,
for example. grinding. The slenderer portion of the
rigidity imparting member 13 is located between
the tip end portion 7 of the expansible member 3
and the inner tube 1, and fixed to the tip end
portion of the inner tube 1 together with the expan-
sible member 3. The slenderer portion of the rigid-
ity imparting member 13 prevents a step-like
change of the outer surface of the expansible
member 3 in its mounting portion. The average
diameter of the slenderer portion is preferably
about 1/5 to 1/10 of the diameter of its neighboring

portion. it is preferable that the rigidity of the major
body portion of the rigidity imparting member 13 is
higher than that of the tip end portion thereof. This
purpose can be attained by. for example, using a
rigidity imparting member in which the cross sec-
tion of its major body portion is larger than that of
its tip end portion. It is preferable that the portion
except the tip and base end portions of the rigidity
imparting member 13 is not fixed. By not fixing the
intermediate portion of the rigidity imparting mem-
ber 13, when the tip end portion of the catheter is
bent, the rigidity imparting member 13 does not
hamper the flexibility of the tip end portion of the
catheter because the rigidity imparting member 13
can slip within the second lumen.

The expansible member 3 is foldable and it is
folded on the outer circumference of the inner tube

1 in its non-expanded state. The expansible mem-
ber 3 has a substantially cylindrical portion 3a
having an approximatelly uniform diameter at least
a part of which is substantially cylindrical for en-
abling to expand a stricture portion in a blood
vessel. The substantially cylindrical portion Ba de-
scribed above may not be completely cylindrical
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but may be polygonal. The base end portion 8 of
the expansible member 3 is secured in a liquid-
tight manner to the tip end portion of the outer tube
2 by adhesion, fusion or the like. The tip end
portion 7 of the expansible member 3 is also
secured in a liquid-tight manner to the tip end
portion of the inner tube 1. As shown in Fig.1. the
tip end portion 7 of the expansible member 3
protrudes beyond the tip of the inner tube 1 toward
the tip end of the catheter. A rounded portion 7a is
formed on the protruding tip end of the tip end
portion 7. The rounded portion 7a forms a tip end
portion of the catheter. More specifically, the tip
end of the tip end portion 7 of the expansible
member 3 covers the outer surface of the tip end

portion of the inner tube 1 and the tip end surface
of the inner tube 1, and the portion of the tip end

portion 7 of the expansible member 3 covering the
tip end surface of the inner tube 1 is rounded. By
this design, it becomes possible to prevent the
expansible member 3 from coming off because the
length for bonding the inner tube 1 to the tip end
portion 7 of the expansible member 3 can be small
while the area for bonding them to each other is
large. Further, because the connecting end be-
tween the tip end portion 7 of the expansible mem-
ber 3 and the inner tube 1 is not exposed in the
outer surface of the catheter, it becomes possible

to prevent the expansible member 3 from peeling
off from the connecting end between them upon
insertion of the catheter. Therefore, this design of

the tip end portion of the catheter can prevent the
tip and of the catheter from being an injury to the
inner wall of a blood vessel when the catheter

advances in the blood vessel. The rounded portion
7a can be easily formed by the manner that a mold
having a round inner surface is put on the tip end
of the tip end portion 7 of the expansible member
3 secured in a liquid-tight manner to the inner tube
1 as described later. The mold is put on after

inserting a core member in the inner tube 1, and
then heated. Although it is preferable that the tip
end of the tip end portion 7 of the expansible
member 3 is rounded as described above, the tip

end portion 7 of the expansible member 3 may
have a tapering shape such that the outer diameter
of the tip end portion 7 decreases toward the tip
end instead of providing the rounded portion 7a.
Further, the tip end portion 7 of the expansible
member 3 may have an end surface at the tip end.
As shown in Fig.5 which is a cross sectional view
taken along line Il-ll of Fig.1, the expansible mem-
ber 3 forms an expanded space 15 between the
inner surface of the expansible member 3 and the
outer surface of the inner tube 1. The expanded

space 15 is in communication over the entire cir-
cumference at its rear end portion with the second
lumen 6. Thus, the rear end of the expansible
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member 3 is in communication with the second
lumen 6 having a relatively large volume. There-
fore, it is easy to inject expansion fluid through the
second lumen 8 into the expansible member 3.

The material for forming the expansible member 3
preferably has a certain extent of flexibility. There
are usable thermoplastic resins, for example.

polyolefin such as polyethylene. polypropylene,
ethylene-propylene copolymer. ethylene-vinyl ac-
etete copolymer and cross-linked ethylene-vinyl ac-
etete copolymer. polyvinyl chloride, polyurethane
and polyamide elastomer; or silicone rubber. latex
rubber. etc. The above-mentioned thermoplastic
resin is preferable and the above-mentioned cross-
Iinked ethylene-vinyl acetete copolymer is more
preferable. it is preferable that the forward and
backward portions of the cylindrical portion 3a of
the expansible member 3 are tapered. As the size
of the expansible member 3, the cylindrical portion
upon expanded has the outer diameter of 1.00 to
35.00 mm. preferably 1.50 to 30.00 mm and the
length of 3.00 to 80.00 mm. preferably 10.00 to
75.00 mm. The entire length of the expansible
member 3 is 5.00 to 120.00 mm. preferably 15.00
to 100.00 mm.

It is preferable that a marker 14 is provided on
the outer surface of the inner tube 1. As shown in

Fig.1. the marker 14 is disposed from a portion
near the portion on the rear side of the mounting
portion between the expansible member 3 and the
inner tube 1 to a portion near the portion on the tip
and side of the mounting portion between the ex-

pansible member 3 and the outer tube 2. That is.
the marker 14 has a length as long as that of the

cylindrical portion 3a of the expansibie member 3.
The marker 14 is made of X—ray impermeable
material (for example, gold, platinum. tungsten or
alloy of them, or silver-palladium alloy). The marker
14 preferably consists of a coil spring. In that case.
it is more preferable that the coil spring is wound
closely in ranges of 1 to 4 mm, more preferably 2
to 3 mm from both ends of marker 14. This is for

enabling to confirm easily the position of the ex-
pansible member 3 under X-ray perspection. Fur-
ther. by forming the marker 14 into a spring shape.
it functions as a reinforcement for preventing the
inner tube within the expansible member from flex-

ing or collapsing at its bend portion.
Particularly, when the marker 14 consists of a

spring coil wound around the inner tube 1 closely.
the resistance against an external force becomes

higher. Further. when the cross section of the coil-
ed wire is circular. rectangular or elliptic. the resis-
tance against an external force becomes much
higher.

As shown in Fig.2, the branched hub 20 com-

prises an inner tube hub 22 secured to the inner
tube 1 and having a first opening 9 which is in
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communication with the first lumen 4 to form a

guide wire port, and an outer tube hub 23 secured
to the outer tube 2 and having a second opening
11 which is in communication with the second
lumen 6 to form an injection port. The inner and
outer tube hubs 22 and 23 are connected to each
other. For the material for forming the branched

hub, there can be suitably used thermoplastic resin
such as polycarbonate. polyamide, polysulfone.
polyarylate and methacrylate—butylene-styrene
copolymer. A cross section of an embodiment of
the branched hub 20 is shown in Fig.6. In this
embodiment. a flection-preventing tube 50 is dis-

posed on one end portion of the outer tube 2. The
flection-preventing tube 50 is made of shrinkable
material such that the inner diameter thereof after

shrinkage is a little smaller than the outer diameter
of the outer tube 2. The ilection-preventing tube 50

can be easily attached by the manner that the
shrinkable tube 50 is put on one end portion of the
outer tube 2 and then shrinked by heating, for

example, with blowing hot air. The outer tube 2 to
which the flectionvpreventing tube 50 has been
attached is fixed to the outer tube hub 23 with a
lock member 52. which has an enlarged rear end

portion. The outer diameter of the portion except
the rear end portion of the lock member 52 is as
large as the inner diameter of the outer tube 2. For
fixing the outer tube 2. after the lock member 52 is
inserted in the rear end portion of the outer tube 2,
the outer tube 2 is inserted from its tip end in the
outer tube hub 23 till the enlarged rear end portion
of the lock member 52 passes on a projection 54
formed on the inner surface of the outer tube hub
23. The outer tube 2 may be bonded to the outer
tube hub 23 with an adhesive applied to the outer
surface of the flecticn-preventing tube 50. For the
material for forming the outer tube hub 23, there
can be suitably used thermoplastic resin such as
polycarbonate. polyamide, polysulfone. polyarylate
and methacrylate-butylene-styrene copolymer.

A flection-preventing tube 60 is disposed on
one end portion of the inner tube 1. The tube 60 is
made of shrinkable material such that the inner
diameter thereof after shrinkage is a little smaller
than the outer diameter of the inner tube 1. The

flection-preventing tube 60 can be easily attached
by the manner that the shrinkable tube 60 is put on
one end portion of the inner tube 1 and then
shrinked by heating, for example. with blowing hot
air. The base end portion of the rigidity imparting
member 13 is secured to the outer surface of the
inner tube 1 with the flection-preventing tube 60.
The base end portion of the rigidity imparting
member 13 may not be secured. The inner tube 1
to which the flection-preventing tube 60 has been
attached is fixed to the inner tube hub 22 with a
lock member 62, which has an enlarged rear end
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portion. The outer diameter of the portion except
the rear end portion of the lock member 62 is as

large as the inner diameter of the inner tube 1. For
fixing the inner tube 1, after the lock member 62 is
inserted in the rear end portion of the inner tube 1.
the inner tube 1 is inserted from its tip end in the
inner tube hub 22 till the enlarged rear end portion
of the lock member 62 passes on a projection 64
formed on the inner surface of the inner tube hub

22. The inner tube 1 may be bonded to the inner
tube hub 22 with an adhesive applied to the outer
surface of the flection-preventing tube 60. For the
material for forming the inner tube hub 22, there
can be suitably used thermoplastic resin such as
polycarbonate, polyamide, polysulfone, polyarylate
and methacrylate-butylene-styrene copolymer. As
shown in Fig.6, the inner and outer tube hubs 22
and 23 are connected to each other by the manner
that the inner tube hub 22 is inserted from its tip
end in the rear end portion of the outer tube hub
23 attached to the base end portion of the outer
tube 2. in this case. it is preferable that an adhe-
sive is previously applied to the connecting portion
between the inner and outer tube hubs 22 and 23
to make a reliable adhesion between them.

instead of the branched hub 20, for example.
tubes each having a port member forming an open-
ing on its rear end may be connected in a liquid-
tight manner to the first and second lumens, re-
spectively.

Next. a method of manufacturing a catheter
equipped with an expansible (member of the
present invention will be described with reference
to an embodiment shown in the drawings.

A method of manufacturing a catheter
equipped with an expansible member according to
this embodiment comprises a step of forming an
inner tube having a tip end portion and a lumen
extending from the tip end to the base end of said
inner tube; a step of forming an outer tube having a
tip end portion, a lumen extending from the tip end
to the base and of said outer tube. an inner diam-

eter larger than the outer diameter of said inner
tube, and a length shorter than that of said inner
tube by a predetermined length; a step of forming
a contractible or foidable expansible member hav-

ing a tip end portion and a base end portion; a step
of inserting said inner tube in said outer tube: a
step of attaching said base end portion of said
expansible member to said tip end portion of said
outer tube; and a step of attaching said tip end
portion of said expansible member to said tip end
portion of said inner tube; a step of cutting one end
of said expansible member so that said end of said
expansible member protrudes beyond said inner
tube by a predetermined length; and a step of
forming a tip end portion of said catheter by using
said tip end portion of said expansible member
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with heat treatment of the protruding portion of said
expansible member beyond said inner tube by said
predetermined length and coating the outer surface
of said tip end portion of said inner tube and the tip
end surface thereof.

Each step will be described with the catheter
shown in Fig.1. .

First, the step of forming an inner tube 1 hav-
ing a lumen 4 extending from the tip end to the
base end of the inner tube 1 can be taken place by

a method of cutting a tube member made of ther-
moplastic resin for the inner tube 1 by extrusion
molding into a predetermined length or by an injec-
tion molding method,

The step of forming an outer tube 2 comprises
a step of forming a front outer tube 2a having a
lumen extending from the tip end to the base end
of the tube 2a; a step of forming a rear outer tube
2b having the outer diameter larger than that of the
front outer tube 2a and a lumen extending from the
tip end to the base end of the tube 2b; a step of
tapering one end of the rear outer tube 2b; a step
of enlarging the diameter of one end portion of the
front outer tube 2a; and a step of connecting the
tapering end of the rear outer tube 2b to the
enlarged end of the front outer tube 2a.

Next. the step of forming a contractible or
foidable expansible member having a tip end por-
tion and a base end portion will be described.

The expansible member 3 preferably has a
certain extent of flexibilty. For this purpose, the
expansible member 3 is preferably made of ther-
moplastic resin, for example, polyolefin such as
polyethylene, polypropylene, ethylene-propylene
copolymer. ethylene-vinyl acetete copolymer and
cross-linked ethylene-vinyl acetete copolymer;
polyvinyl chloride and polyurethane. Particularly, it
is preferable that the expansible member 3 is
made .of cross-linked ethylene-vinyl acetete
copolymer. For example, a thermoplastic tube for
forming the expansible member 3 is formed. A
tube holder is attached to the distal end portion of
the tube. The lumen of the tube is closed at a
portion near the tube holder. The closed tube is
stretched by applying a load to the tube holder to
remove slacks from the tube. A portion of the tube
which is to form the expansible member 3 is heat-
ed to a temperature near the melting point of the
material of the tube. While keeping the tube heat-
ed. a mold which has a cavity corresponding to a
shape of the expanded expansible member 3 is put
on the tube and the heated portion of the tube is
pressed onto the inner surface of the mold by
introducing gas in the tube under pressure. The
tube is kept pressurized till the tube comes back to .
the room temperature. The mold is removed after
the portion of the tube which is to form the expan-
sible member 3 is constricted by making the inside
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of the tube at a negative pressure. The tube is cut

at the tip and rear end portions to obtain the
expansible member 3.

When at least the tip and base end portions of

the expansible member 3 are shrinkable, the ex-
pansible member 3 can be easily attached to the
inner and outer tubes 1 and 2 by shrinking. For

making the tip and base end portions of the expan-
sible member 3 shrinkable, the expansible member

3 may be made of cross-linked thermoplastic resin.
Otherwise, in the step of forming the expansible
member 3 described above, the portion of the tube
130 which is to form the expansible member 3 may
be heated to such a temperature that strains will
remain after cooling. By this manner, the whole of
the expansible member 3 can be made shrinkable.
Further, for making the tip and base end portions
of the expansible member 3 shrinkable, after the
expansible member is formed such that the inner
diameters of the tip and base end portions of the

expansible member are a little smaller than outer
diameters of the inner and outer tubes 1 and 2,

respectively, the botn end portions of the expan-
sible member may be enlarged (by drawing). The
order of the steps of forming the expansible mem-
ber and the inner and outer tubes described before
is optional.

Next, a step of forming the opening 11 which is
in communication with the lumen 6 of the outer

tube 2, in the base end portion of the outer tube 2
will be described. It is preferable to form the open-

ing 11 by attaching the outerrtube hub 23 having
an opening to the base end portion of the outer
tube 2. This case will be described with reference
to Fig.6.

First, the flection-preventing tube 50 is at-
tached to one end portion of the outer tube 2. The

flection-preventing tube 50 consists of such a
shrinkable tube that the inner diameter thereof after

shrinkage is a little smaller than the outer diameter
of the outer tube 2. The flection-preventing tube 50
is attached by the manner that the shrinkable tube
50 is put on the one end portion of the outer tube 2
and then shrinked by heating, for example. with

blowing hot air. The outer tube hub 23 is attached
to the outer tube 2 to which the flection-preventing
tube 50 has been attached. Fixing of the outer tube

hub 23 is taken place by using a lock member 52
which has an enlarged rear end portion. The outer
diameter of the portion except the rear end portion
of the lock member 52 is as large as the inner
diameter of the outer tube 2. For fixing the outer
tube hub 23 to the outer tube 2, after the lock
member 52 is inserted in the rear end portion of
the outer tube 2, the outer tube 2 is inserted from

its tip end in the outer tube hub 23 till the enlarged
rear end portion of the lock member 52 passes on
a projection 54 formed on the inner surface of the
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outer tube hub 23. The outer tube hub 23 may be
bonded to the outer tube 2 with an adhesive ap-

plied to the outer surface of the flection-preventing
tube 50. For the material for forming the outer tube
hub 28, there can be suitably used thermoplastic
resin such as polycarbonate, polyamide, polysul-
tone, polyarylate and methacrylate-butylene-sty-
rene copolymer.

The step of forming the opening 11 which is in
communication with the lumen 6 of the outer tube

2, in the base end portion of the outer tube 2 may
be taken place at any time after forming the outer
tube 2. This step is preterably taken place after the
step of attaching the base end portion of the ex-
pansible member 3 to the tip end portion of the
outer tube 2 described later. The order of this step

and the step of forming the inner tube 1 is optional.
Next, a step of forming the opening 9 which is

in communication with the lumen 4 of the inner
tube 1, in the base end portion of the inner tube 1
will be described. It is preferable to form the open-

ing 9 by attaching the inner tube hub 22 having an
opening to the base end portion of the inner tube
1. This case will be described with reference to

Fig.6.
First, the flection-preventing tube 60 is at-

tached to one end portion of the inner tube 1. The

flection-preventing tube 60 consists of such a
shrinkable tube that the inner diameter thereof after

shrinkage is a little smaller than the outer diameter
of the inner tube 1. The flection-preventing tube 60
is attached by the manner that the shrinkable tube
60 is put on the one end portion of the inner tube 1
and then shrinked by heating, for example. with

blowing hot air. In the embodiment shown in Fig.6,
the rigidity imparting member 13 is disposed be-
tween the inner and outer tubes 1 and 2. One end

portion of the rigidity imparting member 13 is fixed
between the flection-preventing tube 60 and the
inner tube 1. As shown in Fig.6, the one end

portion of the rigidity imparting member 13 can be
fixed at the same time that the tube 60 is attached
to the inner tube 1 by taking place the heat treat-
ment described above after the one end portion of

the rigidity imparting member 13 is located be-
tween the tube 60 and the inner tube 1. ,

The inner tube hub 22 is attached to the inner
tube 1 to which the flection-preventing tube 60 has
been attached. This attachment of the inner tube
hub 22 is taken place by using a lock member 62
which has an enlarged rear end portion. The outer
diameter of the portion except the rear end portion
of the lock member 62 is as large as the inner
diameter of the inner tube 1. For attaching the
inner tube hub 22 to the inner tube 1, after the lock
member 62 is inserted in the rear end portion of
the inner tube 1, the inner tube 1 is inserted from

its tip end in the inner tube hub 22 till the enlarged
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rear end portion of the lock member 62 passes on
a projection 64 formed on the inner surface of the
inner tube hub 22. The inner tube hub 22 may be
bonded to the inner tube 1 with an adhesive ap-
plied to the outer surtace of the flection-preventing
tube 60. For the material for forming the inner tube
hub, the same material as that of the outer tube
hub can be suitably used.

The step of forming the opening 9 which is in
communication with the lumen 4 of the inner tube

1. in the base end portion of the inner tube 1 may
be taken place at any time after forming the inner
tube 1. The order of this step and the steps of
forming the outer tube 2, torming the opening 11
which is in communication with the lumen 6 of the

outer tube 2, in the base end portion of the outer
tube 2, and forming the expansible member 3 is
optional.

Next. the step of attaching the base end por-
tion 8 of the expansible member 3 to the tip end
portion of the outer tube 2 will be described.

For attaching the base end portion 8 of the
expansible member 3 to the tip end portion of the
outer tube 2, a core mold the outer diameter of
which is as large as or a little smaller than the inner
diameter of the outer tube 2 is inserted in the outer

tube 2 from the tip or base end of the outer tube 2.
Then. the expansible member 3 is put on the outer
tube 2 from the tip end side of the core mold such
that the tip end of the base end portion 8 of the
expansible member 3 corresponds to the tip end of
the outer tube 2. A glass mold for connecting is put
on the base end portion 8 of the expansible mem-

ber 3. The glass mold is heated by a heater to
bond the base end portion 8 of the expansible
member 3 to the tip end portion of the outer tube
2. In the case of using the expansible member 3
the base end portion 8 of which is shrinkable, it is
easy to fix the base end portion 8 of the expansible
member 3 to the tip end portion of the outer tube 2
because the base end portion 8 of the expansible
member 3 shrinks by being heated through the
glass mold described above. After fixing the base
end portion 8 of the expansible member 3 to the
tip end portion of the outer tube 2, the glass mold
is left till it comes back to the room temperature.

After this. the glass mold is moved back from the
connecting portion of the expansible member 3 and
the outer tube 2, and the core mold is removed.

Although the glass mold is used in this embodi-
ment, a metal mold for connecting may be used
instead of the glass mold, for example. Also the
core mold may be made of metal. In that case, an
electrode for generating a high frequency may be
put on the base end portion 8 of the expansible
member 3 to weld the base end portion 8 of the

expansible member 3 to the tip end portion of the
outer tube 2 by high frequency induction heating.
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The base end portion 8 of the expansible member
3 may be welded to the tip end portion of the outer
tube 2 with supersonic wave. The step of attaching
the base end portion 8 of the expansible member 3
to the tip end portion of the outer tube 2 may be
taken place at any time after forming the outer tube
1 and the expansible member 3. The order of this
step and the steps of forming the inner tube 1 and
forming the opening 9 which is in communication
with the lumen 4 of the inner tube 1, in the base

end portion of the inner tube 1 is optional.
Next, a step of connecting the inner tube hub

22 attached to the base end portion of the inner

tube 1 and having the opening to the outer tube
hub 23 attached to the base end portion of the
outer tube 2 and having the opening will be de-
scribed.

As shown in Fig.6, the inner tube 1 is inserted
from its tip end in the outer tube hub 23 attached
to the base end portion of the outer tube 2. The
insertion of the inner tube 1 is performed from the
rear end side of the outer tube hub 23. At this time.

it is preferable that the inner tube 1 is inserted with
a core member which is inserted in the inner tube

1 to prevent a tlection of the inner tube 1, and the.
tip end portion of the inner tube hub 22 is inserted
into the rear end portion of the outer tube hub 23
and joined to the latter. The inner and outer tube
hubs 22 and 23 can be surely bonded to each
other with an adhesive applied to the connecting
portion thereof. The step of connecting the inner
tube hub 22 attached to the base end portion of the
inner tube 1 and having the opening to the outer
tube hub 23 attached to the base end portion of the
outer tube 2 may be taken place at any time after
the steps of forming the inner tube 1. disposing the
inner tube hub 22 to the base end portion of the
inner tube 1, forming the outer tube 2, and dis-
posing the outer tube hub 23 to the base end
portion of the outer tube 2. This step is preferably
taken place after forming the expansible member 3
and attaching the expansible member 3 to the
outer tube 2.

Next. the step of attaching the tip end portion .7
of the expansible member 3 to the tip end portion
of the inner tube 1 and the step of treating the
attached tip end portion 7 of the expansible mem-
ber 3 with heat will be described.

Here. a case that the step of attaching the tip
end portion 7 of the expansible member 3 to the
tip end portion of the inner tube 1 is taken place
after attaching the expansible member 3 to the
outer tube 2 and connecting the inner tube hub 22
attached to the base end portion of the inner tube 1
to the outer tube hub 23 attached to the base end

portion of the outer tube 2 will be described.
As shown in Fig.37, a core member 80 the

outer diameter of which is as large as or a little
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smaller than the inner diameter of the inner tube 1
is inserted in the inner tube 1 from the tip or base
end of the inner tube 1 such that the tip end of the
core member 80 protrudes beyond the tip end of
the inner tube 1 by 10 to 15 mm. The inner tube 1
in which the core member 80 has been inserted is
inserted from its tip end in the outer tube 2 to the
base end portion 01 which the outer tube hub 23
has been attached and to the tip end portion of

which the expansible member 3 has been attached.
Then, the inner tube hub 22 attached to the base

end portion of the inner tube 1 is connected to the
outer tube hub 23. Fig.38 shows the tip end portion
of the catheter in this state, wherein the inner tube

1 protrudes beyond the tip end of the outer tube 2
and the tip end of the inner tube 1 is within a tip-
side extending portion of the expansible member 3.
Then, as shown in Fig.39, a glass mold 82 for
connecting is put from the tip end side of the core
member 80 on the tip end portion 7 of the expan-
sible member 3. The glass mold 82 is heated by a
heater (not shown) to bond the tip end portion 7 of
the expansible member 3 to the tip end portion of
the inner tube 1. in the preferable case of using the

expansible member 3 the tip end portion 7 of
which is shrinkable, it is easy to fix the tip end

portion 7 of the expansible member 3 to the tip
end portion of the inner tube 1 because the tip end
portion 7 of the expansible member 3 shrinks of
itself by being heated through the glass mold 82
described above. After fixing the tip end portion 7
of the expansible member 3 to the tip end portion
of the inner tube 1 as described above, the glass
mold 82 is left till it comes back to the room

temperature. Then, the glass mold 82 is moved
back from the connecting portion of the expansible
member 3 and the inner tube 1, and removed.

Although the glass mold is used in this embodi-
ment, a metal mold for connecting may be used
instead of the glass mold, for example. Also the
core member 80 may be made of metal. In that
case, an electrode for generating a high frequency
may be put on the tip end portion 7 of the expan-
sible member 3 to weld the tip end portion ‘7 of the

expansible member 3 to the tip end portion of the
inner tube 1 by high frequency induction heating.
The tip end portion 7 of the expansible member 3
may be welded to the tip end portion of the inner
tube 1 with supersonic wave.

Then, the tip end portion of the expansible
member is cut at a portion ahead of the tip end of
the inner tube 1 by a predetermined distance.

Specifically, as shown in Fig.40, the tip end portion
(the tip-side extending portion 77) of the expansible
member 3 is cut at a portion shown by arrows A
ahead of the tip end of the inner tube 1 by about 1
mm. The tip end portion of the expansible member
can be finely cut with a cutter such as a razor
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along the circumferential direction of the core
member 80.

Next, the tip end portion of the expansible
member which has been cut so as to protrude

beyond the tip end of the inner tube 1 by a
predetermined length, is treated with heat. Specifi-
cally, as shown in Fig.41, the tip end portion of the
expansible member is inserted in a heating mold
96 till the tip end of the tip end portion touches the
inner wall of the heating mold 96. The heating mold
96 has a cylindrical cavity 97 the inner diameter of
which is as large as the outer diameter of the
connecting portion of the tip end portion 7 of the
expansible member 3 and the inner tube 1. A hole
98 capable of inserting the core member 80 therein
is formed in the bottom center of the cavity 97. The
bottom inner wall of the cylindrical cavity 97 is

shaped such that an aimed shape of the tip end
portion of the expansible member (for example, a
rounded shape) can be obtained by heat treatment.

By heating the heating mold 96 and pushing lightly
the tip end portion of the expansible member
therein, the protruding portion 77 of the expansible
member becomes in a molten state. The portion of
the expansible member in the molten state is de-
termed in accordance with the bottom shape of the

cavity 97 and fills the space between the tip end of
the inner tube 1 and the protruding portion .77 of

the expansible member. As the result, as shown in
Fig.42, the outer surface of the tip end portion of
the inner tube 1 and the tip and surface thereof are
covered with the portion of the expansible member
and the tip end portion of the catheter having the
rounded portion 7a is formed. Then, the heating
mold 96 in which the tip end portion of the expan-
sible member is inserted is cooled. The heating
mold 96 can be cooled by the manner that the

heating mold 96 in a hot state is put in a cooling
vessel 99 containing a cooling medium such as
cool water, as shown in Fig.42. The heating mold
96 is left therein till it is cooled sufficiently. After

the heating mold 96 is cooled sufficiently, it is
taken out from the cooling vessel 99 and removed

from the tip end portion of the expansible member.
After this, the core member 80 is drawn out from
the inner tube 1 to obtain the catheter equipped

with the expansible member having the rounded
portion 7a in the tip end portion as shown in Fig.43.

Next, the operation of a catheter equipped with
an expansible member according to the present
invention will be described with reference to

Figs.44 through 48 using the catheter equipped
with the expansible member of the embodiment
shown in Figs.1 through 6.

Before administering a dilatating cure of a stric-

ture portion which has occurred in a blood vessel,
air in the catheter equipped with the expansible
member is preferably removed as completely as
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possible. For this purpose, suction and injection
means such as a syringe is attached to the second

opening 11 of the catheter according to the present
invention and liquid (X-ray contrast liquid, etc. ) is
charged in the syringe. By repeating suction and
injection operations by syringe, the air in the sec-
ond lumen and the expansible member is removed
and replaced by the liquid.

Upon inserting the catheter equipped with the
expansible member into a blood vessel, at first, the
blood vessel is insured by means of Seldinger
method or the like, a guide wire for guide catheter
(not shown) is then retained in the blood vessel,
the guide catheter 30 is inserted into the blood
vessel along it, as shown in Fig.45, the guide
catheter 30 is retained in the inlet 32 of the car-

ronary artery including an aimed lesion part, and
the guide wire for guide catheter is then withdrawn.
As shown in Fig.44, the catheter 40 equipped with
the expansible member according to the present
invention into which a guide wire 34 for catheter
equipped with expansible member is inserted, is
inserted through a Y-shaped connector 50 dispos-
ed at the rear end of the guide catheter 30. Inser-
tion into the blood vessel is performed in a state
that the guide wire 34 for catheter equipped with
expansible member is protruded beyond the tip of
the catheter 40 equipped with the expansible mem-
ber by several centimeters. The catheter 4O
equipped with the expansible member advances in
the guide catheter 30 and enters the blood vessel
35 including the aimed lesion part as shown in
Fig.46. The guide wire 34 for catheter equipped
with expansible member is then advanced to the
aimed lesion part, passed through the stricture
portion 36 and retained. The catheter 40 equipped
with the expansible member advances in the blood
vessel 35 along the guide wire 34 for catheter
equipped with expansible member. When the cath-
eter 40 equipped with the expansible member
reachs the stricture portion 36, the expansible
member 3 is positioned in the stricture portion 36
under X-ray perspection by using the X—ray im-
permeable marker 14 disposed on the inner tube 1
as a reference mark as shown in Fig.47. Subse-
quently, vasographic contrast liquid is injected at a
pressure from several atmospheres to ten and sev-
eral atmospheres by means of an injector 54
equipped with a pressure gauge connected to the
second opening forming the injection port of the
catheter 40 equipped with the expansible member
to compress and expand the stricture portion 36 as
shown in Fig.48. The contrast liquid is injected
through a contrast liquid injection port 52 of the Y-
shaped connector 50 of the guide catheter 30 to
confirm the state of blood stream on the peripheral
side by the X-ray perspection. When an improve-
ment of the blood flow on the peripheral side is
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recognized, the catheter 40 equipped with the ex-
pansible member and the guide wire 34 for cath-
eter equipped with expansible member are with-
drawn and then the guide catheter is withdrawn
and blood is stopped under pressure to complete
the operation.

As described above, a catheter equipped with
an expansible member according to the present
invention comprises an inner tube having a base
end portion and a first lumen whose tip is open: an
outer tube capable of inserting said inner tube
therein, having a base end portion and the tip
thereof at a position recessed by a predetermined
distance from the tip of said inner tube, and for-
ming a second lumen between it and the outer
surface of said inner tube; a foldable expansible
member having a tip end portion and a base end
portion. said tip end portion of said expansible
member being attached to said inner tube, said
base end portion of said expansible member being
attached to said outer tube, said expansible mem-
ber communicating with said second lumen at a
portion near said base end portion of said expan-
sible member; a first opening formed in said base
end portion of said inner tube to communicate with.
said first lumen; a second opening formed in said
base end portion of said outer tube to commu-
nicate with said second lumen; and a rigidity im-

parting member consisting of a linear member ex-
tending in the axial direction disposed in said sec-
ond lumen. Therefore, particularly because the ri-

gidity imparting member is disposed in the second
lumen, an extreme flection and meandering of the
catheter is prevented without decrease of the flexi-
bility of the catheter, especially the elastic defor-
mability in the lateral direction with respect to the
axial direction of the catheter. Therefore, the force

applied to the base end portion of the catheter is
not absorbed at the meandering portion. Thus, the
force applied to the base end portion of the oath-
eter for advancing the tip end portion thereof to a
stricture portion inside a blood vessel is surely
transmitted to the tip end portion so the operability
of the catheter is good. in addition, because the
second lumen which is in communication with the

portion near the base end portion of the expansible
member and into which expansion fluid for the
expansible member is injected is formed between
the inner and outer tubes and has a relatively large
volume. even in the case that the expansion fluid
has a high flow resistance such as vasographic
contrast liquid, it can be easily injected.

Further, a catheter equipped with an expansible
member according to the present invention com-
prises a catheter main body having a tip end
portion and a base end portion and comprising an
inner tube having a base end portion and a first
lumen whose tip is open, an outer tube capable of
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inserting said inner tube therein, having a base end
portion and the tip thereof at a position recessed
by a predetermined distance from the tip of said
inner tube, and forming a second lumen between it
and the outer surface of said inner tube, and a

foldable expansible member having a tip end por-
tion and a base end portion, said tip end portion of

said expansible member being attached to said
inner tube, said base end portion of said expan-

sible member being attached to said outer tube,
said expansible member communicating with said
second lumen at a portion near said base end
portion of said expansible member; a first opening
formed in said base end portion of said inner tube
to communicate with said first lumen; and a second

opening formed in said base end portion of said
outer tube to communicate with said second
lumen, the outer diameter of said tip end portion of
said catheter main body including a portion to
which said expansible member is attached is small-
er than that of said base end portion of said cath-
eter main body. Therefore, the catheter has phys-
ical properties required for the base end portion of
the catheter so that the tip portion of the catheter

can be easily inserted into a severer stricture por-
tion or in a more peripheral blood vessel.

Further, a catheter equipped with an expansible
member according to the present invention com-
prises a catheter tube having a tip end portion, a
base end portion, a first lumen at least the tip of
which is open, a second lumen open at a position
recessed by a predeterminedrdistance from said
tip of said first lumen; a foldable expansible mem-
ber having a tip end portion and a base end
portion. said tip end portion of said expansible
member being attached to said tip end portion of
said catheter tube, said base end portion of said

expansible member being attached to a portion
near an opening portion formed near the tip of said
catheter tube, said expansible member commu-

nicating with said second lumen; a first opening
formed in said base end portion of said catheter
tube to communicate with said first lumen; a sec-

ond opening formed in said base end portion of
said catheter tube to communicate with said sec-
ond lumen; and a rigidity imparting member con-

sisting of a linear member extending in the axial
direction disposed in at least one of said first and
second lumens. Therefore, like the catheter de-
scribed before, because the rigidity imparting
member is disposed in the second lumen, an ex-
treme flection and meandering of the catheter is

prevented without decrease of the flexibility of the
catheter, especially the elastic deformability in the
lateral direction with respect to the axial direction of
the catheter. Therefore, the force applied to the

base end portion of the catheter is not absorbed at
the meandering portion. Thus, the force applied to
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the base end portion of the catheter for advancing
the tip end portion thereof to a stricture portion
inside a blood vessel is surely transmitted to the tip
end portion so the operability of the catheter is
good.

Further, a catheter equipped with an expansible
member according to the present invention com-
prises a catheter tube having a tip end portion, a
base end portion, a first lumen at least the tip of
which is open. a second lumen open at a position
recessed by a predetermined distance from said
tip of said first lumen; a foldable expansible mem-
ber having a tip end portion and a base end
portion, said tip end portion of said expansible
member being attached to said tip end portion of
said catheter tube, said base end portion of said

expansible member being attached to a portion
near an opening portion formed near the tip of said
catheter tube, said expansible member commu-

nicating with said second lumen; a first opening
formed in said base end portion of said catheter
tube to communicate with said first lumen; and a

second opening formed in said base end portion of
said catheter tube to communicate with said sec-
ond lumen, the outer diameter of said tip end

portion of said catheter tube including at least a
portion to which said expansible member is at-
tached is smaller than that of said base end portion .
of said catheter tube. Therefore, the catheter has

physical properties required for the base end por-
tion of the catheter so that the tip portion of the
catheter can be easily inserted into a severer stric-

ture portion or in a more peripheral blood vessel.
Further, a method of manufacturing a catheter

equipped with an expansible member according to
the present invention comprises a step of forming
an inner tube having a tip end portion and a lumen
extending from the tip end to the base end of said
inner .tube; a step of forming an outer tube having a
tip end portion, a lumen extending from the tip end
to the base end of said outer tube, an inner diam-

eter larger than the outer diameter of said inner
tube, and a length smaller than that of said inner
tube by a predetermined length; a step of forming
a contractible or foldable expansible member hav-

ing a tip end portion and a base end portion; a step
of inserting said inner tube in said outer tube; a
step of attaching said base end portion of said
expansible member to said tip end portion of said
outer tube; and a step of attaching said tip end

portion of said expansible member to said tip end
portion of said inner tube, said step of forming said
outer tube comprising a step of forming a front
outer tube having a lumen extending from the tip
end to the base end thereof, a step of forming a

rear outer tube having an outer diameter larger
than that of said front outer tube and a lumen

extending the tip end to the base end of said rear

Medtronic Exhibit 1803



Page 123 Medtronic Exhibit 1803Page 123

49 EP 0 365 993 A1 50

outer tube, a step of tapering one end of said rear
outer tube, a step of enlarging the diameter at one
end of said front outer tube, and a step of connect-

ing the tapered end of said rear outer tube to the
enlarged and of said front outer tube. Therefore,
even in the case that the outer tube is a tube

having different outer diameters which is hard to
make by extrusion molding, it can be easily manu-
factured. In addition, because the front and rear
outer tubes are connected without any joint, there

is little possibility of disconnection of the tubes so
the catheter can be used safely.

Further, a catheter equipped with an expansible
member according to the present invention com-
prises an inner tube having a first lumen whose tip
is open; an outer tube capable of inserting said
inner tube therein, having the tip thereof at a posi-

tion recessed by a predetermined distance from
the tip of said inner tube, and forming a second

lumen between it and the outer surface of said
inner tube; and a foldable expansible member hav-
ing a tip end portion and a base end portion, said
tip end portion of said expansible member being
attached to said inner tube, said base end portion

of said expansible member being attached to said
outer tube, said expansible member communicat-

ing with said second lumen at a portion near said
base end portion of said expansible member, said
tip end portion of said expansible member attached
to said inner tube protruding beyond said inner
tube toward the tip of said catheter to form a tip
end portion of said catheter. Therefore, it becomes
possible to prevent the expansible member from
coming off because the length for bonding the
inner tube to the tip end portion of the expansible
member can be small while the area for bonding
them to each other is large. Further, because the
connecting end between the tip end portion of the
expansible member and the inner tube is not ex-
posed in the outer surface of the catheter, it be-
comes possible to prevent the expansible member
from peeling off from the connecting and between
them upon insertion of the catheter. Thus, there is
no possibilty that the tip end of the catheter is an
injury to the inner wall of a blood vessel when the
catheter advances in the blood vessel.

Further, a method of manufacturing a catheter

equipped with an expansible member according to
the present invention comprises a step of forming
an inner tube having a tip end portion and a lumen
extending from the tip end to the base end of said
inner tube; a step of forming an outer tube having a
tip end portion, a lumen extending from the tip end
to the base end of said outer tube, an inner diam-

eter larger than the outer diameter of said inner
tube, and a length smaller than that of said inner
tube by a predetermined length; a step of forming
a contractible or foldable expansible member hav-
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ing a tip end portion and a base end portion; a step
of inserting said inner tube in said outer tube; a
step of attaching said base end portion of said
expansible member to said tip end portion of said
outer tube; and a step of attaching said tip end
portion of said expansible member to said tip end
portion of said inner tube; a step of cutting one end
of said expansible member so that said end of said
expansible member protrudes beyond said inner
tube by a predetermined length; and a step of
forming a tip end portion of said catheter by using
said tip end portion of said expansible member
with heat treatment of the protruding portion of said
expansible member beyond said inner tube by said
predetermined length and coating the outer surface
of said tip end portion of said inner tube and the tip
end surface thereof. Therefore, because the tip end

portion of the expansible member and the tip end
portion of the catheter are integrated. the catheter
equipped with the expansible member described
above can be surely and easily manufactured with-
out any additional member.

As many apparently widely different embodi-
ments of this invention may be made without de-

parting from the spirit and scope thereof, it is to be
understood that the invention is not limited to the

specific embodiments thereof except as defined in
the appended claims.

Claims

1. A catheter equipped with an expansible
member comprising an inner tube having a base
end portion and a first lumen whose tip is open; an
outer tube capable of inserting said inner tube
therein, having a base end portion and the tip
thereof at a position recessed by a predetermined
distance from the tip of said inner tube, and for-
ming a second lumen between it and the outer
surface of said inner tube; a foldable expansible
member having a tip end portion and a base end
portion, said tip end portion of said expansible
member being attached to said inner tube, said
base end portion of said expansible member being
attached to said outer tube, said expansible mem-
ber communicating with said second lumen at a
portion near said base end portion of said expan-
sible member: a first opening formed in said base
end portion of said inner tube to communicate with
said first lumen; a second opening formed in said
base end portion of said outer tube to commu-
nicate with said second lumen; and a rigidity im-
parting member consisting of a linear member ex-
tending in the axial direction disposed in said sec-
ond lumen.

2. A catheter equipped with an expansible
member set forth in claim 1, wherein the rigidity of
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the base end side of said rigidity imparting mem-

ber is higher than that of the tip end side of said
rigidity imparting member.

3. A catheter equipped with an expansible
member set forth in claim 1, wherein the cross
section of the base and side of said rigidity impart-

ing member is larger than that of the tip end side
of said rigidity imparting member.

4. A catheter equipped with an expansible
member comprising a catheter main body having a
tip end portion and a base end portion and com-
prising an inner tube having a tip end portion, a
base end portion and a first lumen whose tip is
open, an outer tube capable of inserting said inner
tube therein, having a tip end portion. a base end
portion and the tip thereof at a position recessed
by a predetermined distance from the tip of said
inner tube, and forming a second lumen between it
and the outer surface of said inner tube, and a

foldable expansible member having a tip end por-
tion and a base end portion, said tip end portion of
said expansible member being attached to said
inner tube, said base end portion of said expan-
sible member being attached to said outer tube,
said expansible member communicating with said
second lumen at a portion near said base end
portion of said expansible member; a first opening
formed in said base end portion of said inner tube
to communicate with said first lumen; and a second

opening formed in said base end portion of said
outer tube to communicate with said second
lumen, the outer diameter of said tip end portion of
said catheter main body including a portion to

which said expansible member is attached is small-
er than that of said base end portion of said cath-
eter main body.

5. A catheter equipped with an expansible
member set forth in claim 4, wherein said catheter
further comprises a rigidity imparting member con-

sisting of a linear member extending in the axial
direction disposed in said second lumen.

6. A catheter equipped with an expansible
member set forth in claim 4. wherein the outer

diameter of said tip end portion of said inner tube
is smaller than that of said base end portion of said
inner tube.

7. A catheter equipped with an expansible
member set forth in claim 4, wherein the outer
diameter of said tip end portion of said outer tube
is smaller than that of said base end portion of said
outer tube.

8. A catheter equipped with an expansible
member set forth in claim 5, wherein the rigidity of
the base end side of said rigidity imparting mem-

ber is higher than that of the tip end side of said
rigidity imparting member.

9. A catheter equipped with an expansible
member set forth in claim 5. wherein the cross
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section of the base and side of said rigidity impart-

ing member is larger than that of the tip end side
of said rigidity imparting member.

10. A catheter equipped with an expansible
member set forth in claim 4, wherein the length of

said tip end portion of said catheter main body the
outer diameter of which is small is a length near
the distance from the inlet of a carronary artery to

an aimed lesion part.
11. A catheter equipped with an expansible

member comprising a catheter tube having a tip
end portion, a base end portion, a first lumen the
tip of which is open, a second lumen open at a
position recessed by a predetermined distance
from said tip of said first lumen; a foldable expan-
sible member having a tip end portion and a base
end portion, said tip end portion of said expansible
member being attached to said tip end portion of
said catheter tube, said base end portion of said

expansible member being attached to a portion
near an opening portion formed near the tip of said
catheter tube, said expansible member commu-
nicating with said second lumen; a first opening
formed in said base end portion of said catheter
tube to communicate with said first lumen; a sec-

ond opening formed in said base end portion of
said catheter tube to communicate with said sec-

ond lumen; and a rigidity imparting member con-
sisting of a linear member extending in the axial
direction disposed in at least one of said first and
second lumens.

12. A catheter equipped with an expansible
member set forth in claim 11, wherein the rigidity
of the base end side of said rigidity imparting

member is higher than that of the tip end side of
said rigidity imparting member.

13. A catheter equipped with an expansible
member set forth in claim 11. wherein the cross
section of the base and side of said rigidity impart-

ing member is larger than that of the tip end side
of said rigidity imparting member.

14. A catheter equipped with an expansible
member comprising a catheter tube having a tip
end portion, a base end portion, a first lumen the
tip of which is open. a second lumen open at a
position recessed by a predetermined distance
from said tip of said first lumen; a foldable expan-
sible member having a tip end portion and a base
end portion, said tip end portion of said expansible
member being attached to said tip end portion of
said catheter tube, said base end portion of said

expansible member being attached to a portion
near an opening portion formed near the tip of said
catheter tube, said expansible member commu-

nicating with said second lumen; a first opening
formed in said base end portion of said catheter
tube to communicate with said first lumen; and a

second opening formed in said base end portion of
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said catheter tube to communicate with said sec-

ond lumen, the outer diameter of said tip end

portion of said catheter tube including at least a
portion to which said expansible member is at-
tached is smaller than that of said base end portion
of said catheter tube.

15. A catheter equipped with an expansible
member set forth in claim 14, wherein said catheter

further comprises a rigidity imparting member con-
sisting of a linear member extending in the axial
direction disposed in at least one of said first and
second lumens.

16. A catheter equipped with an expansible
member set forth in claim 15, wherein the rigidity
of the base end side of said rigidity imparting
member is higher than that of the tip end side of
said rigidity imparting member.

17. A catheter equipped with an expansible
member set forth in claim 15, wherein the cross

section of the base end side of said rigidity impart-
ing member is larger than that of the tip end side
of said rigidity imparting member.

18. A catheter equipped with an expansible
member set forth in claim 15, wherein the length of
said tip end portion of said catheter tube the outer
diameter of which is small is a length near the
distance from the inlet of a carronary artery to an
aimed lesion part.

19. A method of manufacturing a catheter
equipped with an expansible member comprising a
step of forming an inner tube having a tip end
portion and a lumen extending from the tip end to
the base end of said inner tube; a step of forming

an outer tube having a tip end portion, a lumen
extending from the tip end to the base end of said
outer tube, an inner diameter larger than the outer
diameter of said inner tube, and a length smaller
than that of said inner tube by a predetermined
length; a step of forming a contractible or foldable
expansible member having a tip end portion and a
base end portion; a step of inserting said inner
tube in said outer tube; a step of attaching said
base end portion of said expansible member to
said tip end portion of said outer tube; and a step
of attaching said tip end portion of said expansible
member to said tip end portion of said inner tube,
said step of forming said outer tube comprising a
step of forming a front outer tube having a lumen
extending from the tip end to the base end thereof,
a step of forming a rear outer tube having an outer
diameter larger than that of said front outer tube
and a lumen extending the tip and to the base end
of said rear outer tube, a step of tapering one end
of said rear outer tube, a step of enlarging the
diameter at one end of said front outer tube, and a

step of connecting the tapered end of said rear
outer tube to the enlarged end of said front outer
tube.

10

15

20

25

30

35

40

45

50

55

28

20. A method of manufacturing a catheter
equipped with an expansible member set forth in
claim 19, wherein said step of connecting the ta-
pered end of said rear outer tube to the enlarged
end of said front outer tube comprises a step of
fitting said tapered end of said rear outer tube in
said enlarged end of said front outer tube and a
step of bonding them to each other.

21. A catheter equipped with an expansible
member comprising an inner tube having a tip end
portion and a first lumen whose tip is open; an
outer tube capable of inserting said inner tube
therein, having the tip thereof at a position re-
cessed by a predetermined distance from the tip of
said inner tube, and forming a second lumen be-
tween it and the outer surface of said inner tube;

and a foldable expansible member having a tip end
portion and a base end portion, said tip end portion
of said expansible member being attached to said
inner tube, said base end portion of said expan-
sible member being attached to said outer tube,
said expansible member communicating with said
second lumen at a portion near said base end
portion of said expansible member, said tip end
portion of said expansible member attached to said
inner tube protruding beyond said inner tube to-
ward the tip of said catheter to form a tip end
portion of said catheter.

22. A catheter equipped with an expansible
member set forth in claim 21, wherein said tip end

portion of said expansible member covers the outer
surface of said tip end portion of said inner tube
and the tip end surface of said inner tube.

23. A catheter equipped with an expansible
member set forth in claim 21, wherein the tip of
said expansible member is rounded.

24. A method of manufacturing a catheter
equipped with an expansible member comprising a
step of forming an inner tube having a tip end
portion and a lumen extending from the tip end to
the base and of said inner tube; a step of forming
an outer tube having a tip end portion, a lumen
extending from the tip and to the base and of said
outer tube, an inner diameter larger than the outer
diameter of said inner tube, and a length shorter
than that of said inner tube by a predetermined
length; a step of forming a contractible or foldable
expansible member having a tip end portion and a
base end portion; a step of inserting said inner
tube in said outer tube; a step of attaching said
base end portion of said expansible member to
said tip end portion of said outer tube; and a step
of attaching said tip end portion of said expansible
member to said tip end portion of said inner tube; a
step of cutting one end of said expansible member
so that said end of said expansible member pro-
trudes beyond said inner tube by a predetermined

length; and a step of forming a tip end portion of
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said catheter by using said tip end portion of said
expansible member with heat treatment of the pro-
truding portion of said expansible member beyond
said inner tube by said predetermined length and
coating the outer surface of said tip end portion of
said inner tube and the tip end surface thereof.
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Starting from this prior art, the invention has the object to provide a dilatation catheter which permits. during dilatation and in the
case of a complication to ensure an adequate continuous flow of blood for a sufficient time to allow an extension of the
Dilatationszeit.

This object is achieved by the fact that the balloon has a tubular balloon outer shell and connected thereto at least at the points in
the axial direction edges tubular balloon inner hull between which one is connected. formed with an inflation tube in cross-section
substantially annular balloon interior. in a axial direction on both sides open central lumen surrounds.

Characterized in that the balloon interior forms an annular arrangement with a central erectile tissue lumen. the blood flow in the

vessel during the dilatation of the use of the dilatation catheter according to the invention is not interrupted, so that the
Dilatationszeit can be extended considerably.

In this way. it is possrble to achieve better stabilization of the wall and in the case of a complication to prolong the period up to
surgery or even to dispense according to a stabilization of the vessel wall to a surgical procedure

in an expedient embodiment of the invention, the balloon outer sheath and the balloon inner shell are connected at a plurality 01
points in the manner of stitching with each other to term a plurality of cushion-shaped spongy. liquid tubular which is provided with
a central lumen after the injection of a gas or E or imparting a sufficiently high strength and dilation force tubular dilatation
catheter.

Expedient embodiments and further developments of the invention are characterized in the dependent claims.

An embodiment of the invention with reference to an embodiment shown in the drawing will be described.

In the drawings:

1 shows a dilatation catheter according to the invention in longitudinal section and

Figure 2 shows a dilatation catheter according to the invention in cross section

That shown in Figure ‘l in longitudinal section and in cross section in Figure 2 has a double-walled balloon dilatation catheter
outer casing 1 which is made of an elastic or non-elastic material as required, and forms an outer tube of the double-walled
substantially dilatation catheter.

Approximately concentrically to the balloon outer shell 1 a balloon inner shell 2 is provided. which consists of an elastic or non-
elastic material as required.

The balloon inner sleeve 2 is also tubular essentially. wherein between the balloon outer shell 1 and the balloon inner casing 2, a
balloon interior 3 is formed. which can for example be designed as an annular gap between the balloon outer shell 1 and the
balloon inner sleeve 2.

The balloon outer shell 1 and inner shell 2. the balloon are bonded with each other at their axial edges 4. 5. or welded, so that the
balloon interior space 3 is closed in the axial direction.

The thus larger the balloon skin 1 diameter and the balloon inner shell 2 of smaller diameter formed tubular or hose-shaped
balloon can be fixed in its structure. for example by a plurality of axratly and I or radially extending bonds or welds between the
balloon outer shell 1 and the balloon inner shell 2 and be stabilized

tn the embodiment illustrated in Figures 1 and 2, the balloon formed by the outer shell 1 and inner shell 2, the balloon tubular
balloon in the manner of a quilting is structured by a plurality of point connections 6.

To the point 6 connections between the balloon outer shell 1 and inner shell 2. the balloon may be bonded to each other or these
are welded together.

In this way, corpus cavernosum in the form of cushion-shaped partitions 7 of the balloon inner space 3. wherein the individual
pillow-shaped partitions 7 are in each case via connecting-free portions 8 with each other. so that a liquid or gas between the
cushion—shaped partitions 7 of the balloon interior space 3 is used to expand the double-walled dilatation can communicate. that
can penetrate into all pincushion subdivisions 7 of the balloon interior 3 of the non-bonded areas 8.

The outwardly facing side of the annular balloon dilatation catheter and of the inward-facing side of the balloon are therefore in
the expanded state in their surface structure similar to a quilt trained.

http://translationportal.cpo.org/emtp/translate/?ACTION=description-retrieval&COUNTR... 1/15/2014
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Due to the internal pressure in the balloon interior space 3. which is equal to the steady state in each pillow-shaped partitions 7.
the balloon is formed with its balloon outer shell 1 and inner shell 2 of its balloon-like structure or a tubular structure of a double—

walled pipe.

This results in a mechanical strength and a special se|f«stabi|ity. although the balloon inner casing 2. a central lumen 9 leaves

open which extends in the axial direction through the dilatation catheter and permits blood flow through the expanded vessel in
the expanded state of the dilatation catheter.

As seen in Figures 1 and 2. extends through the central lumen 9. a guide wire 10 which serves as a guide rail or gurde rail and

along the advancing of the balloon dilatation catheter through a conventional tubular guide catheter through to the location of the
desired intervention in cardiac Crane Tender Herie can be.

Here. the interior of balloon 3 is preferably not filled with a filling medium during advancement so that the radial dimension of the
balloon of the dilatation catheter and ofthe central lumen 9 to reach the surgical site is smaller than in Figures 1 and 2 is shown.

As seen in Figures 1 and 2. an inflation tube 11 projects eccentricaily into the balloon ofthe dilatation catheter.

The inflation tube 11 is reinforced, and transmits within the guide catheter. not shown in the drawing in the axial direction required

for advancing and retracting the balloon forces.

For stiffening and increasing the buckling strength may be in the interior of the inflation tube 11. a stabilizing wire 12 may be
provided, which is illustrated in Figures 1 and 2.

The inflation tube 11 preferably extends in axial direction from one end 5 to the opposite end 4 of the inner shell 1 and the
balloon. the balloon skin 2 and from there over the required length for the connection for the filling medium,

Adjacent to the inflation tube 11 on both sides of a plurality of aligned pomt connections 5 are provided at an axial distance by
which the position of the inflation tube is fixed to 11 in the Visible in Figure 2. In the annutar space between the balloon outer shell
1 and the balloon inner shell 2.

In addition. the inflation tube 11 along the contact lines 13, 14 may be glued or welded to the outer shell 1 balloon and the balloon
inner sleeve 2.

On the left side in Figure 1 of the inflation tube 11 in a manner not shown in detail in Figure 1 connected in the circumferential

direction along the outer surface of the dilation catheter to the balloon 3 to seal the interior from the outSIde.

On the right in Figure 1 side of the inflation tube 11 is closed at its forward end 15.

Along the forward end 15 is a connecting bead 16 is provrded. are connected to each other for sealing the balloon space inside
the balloon 3 through the outer shell 1 and the inner balloon envelope 2.

in Figures 1 and 2 it can be seen that the inflation tube 11 is connected via a plurality of openings 17 to the balloon interior space
3. so that the press—fit into the inflation tube 11 filling medium can pass into the cushionshaped divisions 7 in order in this way the

expand the collapsed tubular balloon in a deflated condition and to have become stiff.

When the balloon inner shell 2 made of elastic material and said balloon outer casing 1 made of a non-elastic materiai. as this
causes the Outside diameter of the balloon of the dilatation catheter of the pressure of the reference liquid is substantially
independent.

in this way. the balloon outer 035th 1 acts as a holding membrane

The elastic balloon inner casing 2 may be very small (small surface area). causmg the non—filled condition in the deflation ol the
balloon due to elastic restoring forces of a significant reduction in diameter

In this way. a particularly easy passage of the dilatation catheter results in the advance or retract through the guide catheter and /
or the respective vessel.

If instead the balloon inner shell 2. only the outer shell of the balloon 1 is made of an elastic material. the balloon size can be

changed in dependence on the filling pressure of the filling medium. wherein the cross-sectional area of the central lumen 9
remains substantially constant at a filled balloon.

http://translationp0rtal.epo.org/emtp/translate/?ACTION=description-retrieval&COUNTR... 1/15/2014
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If both the balloon outer shell 1 and inner shell 2, the balloon made of an elastic material causes an increase ofthe filling pressure

of the filling medium mainly an extension of the outer membrane, that is. the balloon outer shell 1

When filling medium 3 rapidly absorbable gases such as 002 and N20 can be used instead of liquids due to the very small
volume of the balloon interior.

While the bursting of the balloon dilatation catheter at the air quantities of such

mo mm <3> damage. small amounts oi N20 or 002 of less than 1/10 mm <3> are rapidly absorbed and unlikely to cause
damage.

This makes it possible to keep the lumen of the inflation tube 11 IS extremely small.

If desired. allowing the above-discussed structure of the dilatation catheter to exert only a low pressure effect on the surrounding
tissue,

It follows that the use of the dilatation catheter with a double‘walled annular balloon is especially useful when higher pressures
are not required, ‘

This is not the case with calcified vascular narrowing and stenosis. which has already been widened by means of a conventional

balloon catheter, in particular, when the use of a central lumen having no conventional balloon catheter complications have
occurred.

in such a case. it is possible to quickly replace the above described dilatation catheter against the previously used single-walled
balloon catheter in order to avoid complications. or to achieve stabilization occurred complications permanently or until surgery,

http://translationportal.epo.org/emtp/translate/‘YACTION=description-retrieval&COUNTR. .. 1/15/2014
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(57) Abstract

ing balloon which can be made to advance into a narrowed coron-
for expanding the balloon,

at the axially oriented edges (4, 5), an inner enve-
d the outer envelope (1) is an inner annular space

9) extending axially through the balloon and ensures during dilatation a con-
""’ ’ stant flow of blood into the coronary artery.

A dilatation catheter is provided with an expand
ary artery along a guide wire (10) placed by a guide catheter. An inflation tube (11-) is provided

f which consists of a hose-like outer envelope (1) to which is connected,
" lope (2) also having a hose-like shape. Between the inner envelope (2) an

(3) which surrounds an open central lumen (

 
(57) Zusammenfassung

nen aufweitbaren Ballon, der entlang einem dutch einen Ffihrungskatheter
Hemkranzarterie vorschiebbar ist. Zum Aufweiten des Ballons ist ein Infla—

tionstubus (ll) vorgesehen. Der Ballon besteht aus einer schlauchformigen Ballonaulienhfllle (l) und einer mit dieser an
den in axialer Richtung weisenden Randem (4, 5) verbundenen schlauchformigen Balloninnenhfille (2). Zwischen der Ba]-
loninnenhfille (2) und der Ballonaut‘senhfille (l) befindet sich ein ringformiger Balloninnenraum (3), der ein sich in axialer
Richtung dutch den Ballon erstreckendes offence Zentrallumen (9) umgibt, durch das wahrend der Dilatation ein Blot-

Ein Dilatationskatheter vermgt fiber ei

verlegten Ffihrungsdraht (10) in eine verengte
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Dilatationskatheter mit einem aufweitbaren Ballon

Die Brfindung betrifft einen Dilatationskatheter mit

einem aufweitbaren Ballon, der entlang einem sich durch

einen Ffihrungskatheter erstreckenden Ffihrungsdraht in

eine verengte Herzkranzarterie vorschiebbar und' mit
einem Inflationstubus verbunden ist, durch den zum Auf-

weiten des Ballons ein Medium in den Balloninnenraum

eindrfickbar ist.

Ein derartiger Dilatationskatheter ist aus der DE-OS

34 42 736 bekannt und dient insbesondere zum Aufweiten

von Verengungen in Herzkranzgeffiflen. Dazu wird ein
Ffihrungskatheter mit weitem Innenlumen von der Leiste
oder Ellenbeuge eines Patienten aus durch die groBen

Kfirperarterien bis vor den Abgang der Herzkranzgefifle

im Aorteangen vorgeffihrt, wobei eine radiologische
Darstellung des Herzkranzgeffifies und der Einengung

unter Durchleuchtung bei intermittierender Kontrastmit-

telgabe durch den Ffihrungskatheter erfolgt. Zur Fuh-
rung des einzusetzenden Dilatationskatheters wird durch
den Ffihrungskatheter ein feiner Ffihrungsdraht mit einer

weichen Spitze in die Herzkranzarterie bis fiber die
Einengung vorgeffihrt. Bin Steuerung des Ffihrungsdrahtes
ist dabei durch eine Drehung bei variabel vorgebogener

Spitze mfiglich. '

Der Dilatationskatheter wird in einem macheten Arbeits-

schritt von auBen fiber den Ffihrungsdraht, der als
r Leitschiene dient, und durch den Ffihrungskatheter

vorgeffihrt, bis der Ballon des Dilatationskatheters in
der Einengung liegt. Die Aufweitung erfolgt dann durch
ein- oder mehrmaliges Aufffillen des Ballons mit einem

Uberdruck von etwa‘SOO bis 1200 kPa. Klinische Erfah-

rungen haben gezeigt, dafl lingere Dilatationszeiten zur
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Stabilisierung der erweiterten Gefafieinengung gfinstiger

sind als kfirzere Dilatationszeiten. wahrend der Dila-

tation wird jedoch beim Einsatz der bekannten Dilata-

tionskatheter der Blutstrom im GefiB unterbrochen,

wobei die Zeit der Uhterbrechung des Blutstromes im

Herzmuskel 30 bis 120 Sekunden nicht fiberschreiten

sollte.

In

Wenn unter dem Druck des Ballons die Einengung in der

Herzkranzartorie aufgeweitet wird, wird der schicht-
weise Aufbau der Geféfiwand mfiglicherweise beschédigt,

woraus sich Komplikationen ergeben kfinnen. Diese be-

stehen in einem Versthlufl des Geffifies nach der Er-

weiterung durch Ablfisung und Vorfall der inneren Wand-

schichten sowie in seltenen Fallen in einer Wandzer-

reiBung mit einer Blutung. Kommt es nach der Dilatation

und Entfernung des Ballons zu einer der oben genannten

Komplikationen mit Geffifiverschlufi so hat dies in ein-

zelnen Fallen einen sofortigen operativen Eingriff und

ein erh6htes Risiko ffir den Patienten zur Folge. Dila-

tationenv von gréfleren Koronargefafien warden daher' in

akuter Operationsbereitschaft durchgeffihrt, wodurch

sich der organisatorische Aufwand und die Kosten einer

Operation unter Einsatz eines Dilatationskatheters

wesentlich erhfihen.

Bin weiterer Nachteil der bekannten Dilatationskatheter

besteht darin, dafi wahrend des Aufweitungsvorgangs der

Blutflufi im Gefafi unterbrochen wird, was zur Minder-

perfusion des nachgeschalteten Gewebes ffihrt. ‘

Ausgehend von diesem Stand der Technik liegt der Br-

findung die Aufgabe zugrunde, einen Dilatationskatheter

zu schaffen, der es gestattet, wfihrend der Dilatation

sowie im Falle einer Komplikation einen ausreichenden

kontinuierlichen BlutfluB ffir einen ausreichenden
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x Zeitraum zu gewfihrleisten, um eine Verlfingerung der

Dilatationszeit zu gestatten.

Diese Aufgabe wird erfindungsgemfiB dadurch gelfist, daB
der Ballon eine schlauchffirmige Ballonaufienhfille und

eine mit dieser wenigstens an den in axialer Richtung _

weisenden Réndern verbundene schlauchférmige Ballon-

innenhfille aufweist, zwischen denen ein mit einem

Inflationstubus verbundener, im Querschnitt im wesent—

lichen ringf6rmiger Balloninnenraum ausgebildet ist,

der aim in axialer Richtung beidseitig offenes Zentral-

lumen umgibt.

Dadurch, dafi der Balloninnénraum eine Anordnung ring-

ffirmiger Schwellk6rper mit einem Zentrallumen bildet,
wird beim Einsatz des erfindungsgemfiflen Dilatations-

katheters der Blutstrom im Gefafi wéhrend der Dilatation

nicht unterbrochen, so daB die Dilatationszeit erheb-

lich verlfingert werden kann.. Auf diese Weise ist es

mfiglich, eine bessere Stabilisierung der Wand zu er-
reichen und in Falle einer Komplikation den Zeitraum

bis zum operativen Eingriff zu verlfingern oder sogar

nach einer Stabilisierung der Geféflwand auf einen

operativen Eingriff zu verzichten.

Bei einem zweckmfifligen Ausfflhrungsbeispiel der Erfin-

dung sind die Ballonaufienhfille und die Balloninnenhfille
an einer Vielzahl von Punkten in der Art einer Steppung

r miteinander verbunden, um eine Vielzahl von kissen-

farmigen Schwellkérpern zu bilden, die nach dem Ein-

‘ spritzen eines Gases oder einer Flfissigkeif dem mit
einem Zentrallumen versehenen réhrenartigen oder

schlauchartigen Dilatationskatheter eine ausreichend

hohe Steifigkeit und Dilatationskraft verleihen.
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Zweckmfifiige Ausgestaltungen und Weiterbildungen der :

Erfindung sind in den Unteransprfichen gekennzeichnet.

Nachfolgend wird ein Ausffihrungsbeispiel der Erfindung

anhand eines in der Zeichnung dargestellten Ausffih—

- rungsbeispiels nfiher beschrieben. Es zeigen:

Fig. 1 einen Dilatationskatheter gemfiB der Erfindung

im Lingsschnitt und

Fig. 2 einen Dilatationskatheter gemfiB der Erfindung

im Querschnitt.

Der in Fig. 1 im Langsschnitt und in Fig. 2 im Quer-

schnitt'dargestellte doppelwandige Dilataiionskatheter

verffigt fiber eine BallonauBenhfille 1, die je nach
Bedarf aus einem elastischen oder nicht elastischen

Material hergestellt ist und in wesentlichen einen

éufieren Schlauéh ffir den doppelwandigen Dilatations-

katheter bildet. In etwa konzentrisch zur Ballonaufien-

hfille 1 ist eine Balloninnenhfille 2 vorgesehen, die je

nach Bedarf aus einem elastischen oder nicht elasti-

schen Material besteht. Die Ballonipnenhfille 2 ist

ebenfalls im wesentlichen schlauchffirmig, wobei zwi-

schen der BallonauBenhfille 1 und der Balloninnenhfille 2

ein Balloninnenraum 3 gebildet ist, der beispielsweise

als Ringspalt zwischen der Ballonaufienhfille 1 und der

Balloninnenhfille 2 ausgebildet sein kann. Die Ballon-
auBenhfille 1 and die Balloninnenhfille 2 sind an ihren

axialen Rindern, 4, 5 miteinander verklebt oder ver-

schweiflt, so dafi der Balloninnenraum 3 in axialer

Richtung abgeschlossen ist.

(a
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Der auf diese Weise durch die Ballonauflenhfille 1

gréBeren Durchmessers und die Balloninnenhfille 2 klei-
neren Durchmessers gebildete rohrffirmige oder schlauch-

farmige Ballon kann in seiner Struktur beispielsweise
durch mehrere sich in axialer und/oder radialer Rich-

tung erstreckende Verklebungen oder Verschweiflungen
zwischen der Ballonaufienhfille 1 und der Balloninnen-

hfille 2 fixiert und stabilisiert werden.

Bei dam in den Figuren 1 und 2 dargestellten Ausffih~

rungsbeispiel ist der durch die BallonauBenhfille 1 und
die Balloninnenhfille 2 gebildete rohrfdrmige Ballon in

der Art einer Steppung durch eine Vielzahl von Punkt-

verbindungen 6 strukturiert. An den Punktverhindungen 6
zwischen der BallonauBenhfille 1 und der Balloninnen-

hfille 2 kfinnen diese miteinander verklebt oder mit-

einander verschweifit sein. Auf diese Weise entstehen

Schwellkdrper in Gestalt kissenffirmiger Unterteilungen

7 des Balloninnenraums 3, wobei die einzelnen kissen-

farmigen Unterteilungen 7 jeweils fiber verbindungsfreie
Bereiche 8 miteinander in Verbindung stehen, so daB

eine zum Aufweiten des doppelwandigen Dilatationskathe-

ters verwendete Flfissigkeit oder Gas zwischen den

kissenfbrmigen Unterteilungen 7 des Balloninnenraums 3

kommunizieren kann, d.h. fiber die verbindungsfreien

Bereiche 8 in alle kissenfdrmige Unterteilungen 7 des

Balloninnenraums 3 vordringen kann. Die nach auBen

weisende Seite des ringffirmigen Ballons des Dilata—

' tionskatheters und die nach innen weisende Seite des

Ballons sind daher im aufgeweiteten Zustand in. ihrer

Oberflichenstruktur fihnlich einer Steppdecke ausge-

bildet. Aufgrund des Innendruckes im Balloninnenraum 3,
der in allen kissenffirmigen Unterteilungen 7 im statio-

nfiren Zustand gleich ist, bildet der Ballon mit seiner
Ballonaufienhfille 1 und seiner Balloninnenhfille 2 eine
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rohrartige Struktur oder die Struktur eines doppelwan-

digen Rohrs. Hierdurch ergibt sich eine mechanische

Festigkeit und eine besondere Eigenstabilitfit, obwohl

die Balloninnenhfille 2 ein Zentrallumen 9 offenléBt,

das sich in axialer Richtung durch den Dilatations-

katheter erstreckt und in aufgeweiteten Zustand des

Dilatationskatheters einen BlutdurchfluB durch das

aufgeweitete GeféB gestattet.

Wie man in den Fig. 1 und 2 erkennt, erstreckt sich

durch das Zentrallumen 9 ein Ffihrungsdraht 10, der als

Gleitschiene oder Leitschiene dient und entlang dem‘der
Ballon des Dilatationskatheters durch einen fiblichen

schlauchartigen Ffihrungskatheter hindurch bis zum Ort

des gewfinschten Eingriffs in der Herzkranzartherie

vorgeschoben werden kann. Dabei ist der Balloninnenraum

3 vorzugsweise wihrend des Vorschiebens noch nicht mit

einem Ffillmedium geffillt, so daB die radiale Abmessung

des Ballons des Dilatationskatheters und des Zentral-

lumens 9 bis zum Erreichen des Operationsortes kleiner

sind als in den Figuren 1 und 2 dargestellt ist.

Wie man in den Figuren 1 und 2 erkénnt, ragt ein In-

flationstubus 11 exzentrisch in den Ballon des Dilata-

tionskatheters hinein. Der Inflationstubus 11 ist

versteift und fibertrfigt innerhalb des in der Zeichnung

nicht dargestellten Ffihrungskatheters in axialer Rich—

tung die zum Vorschieben und Zurfickziehen des Ballons

erforderlichen Krifte. Zur Versteifung und zur Erhéhung

der Knickfestigkeit kann im Innern des Inflationstubus

11 ein Stabilisierungsdraht 12 vorgesehen sein, der in

den Fig. 1 und 2 dargestellt ist.

(Iv
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‘ Der Inflationstubus 11 erstreckt sich vorzugsweise in

axialer Richtung ausgehend vcn einem Ende 5 bis zum

gegenfiberliegenden Ende 4 der Balloninnenhfille 1 sowie
der Ballonaufienhfille 2 und von dort fiber die erforder-

liche Lange zum AnschluB ffir das Ffillmedium. Auf beiden
Seiten neben dem Inflationstubus 11 sind im axialen

Abstand mehrere miteinander fluchtende Punktverbindun-

gen 6 vorgesehen, durch die die Lage des Inflations-

tubus 11 in der in Fig. 2 erkennbaren Weise im ringfbr-

migen Zwischenraum zwischen der BallonauBenhfille 1 und

der Balloninnenhfille 2 fixiert ist. Aufierdem kann der

Inflationstubus 11 entlang den Berfihrungslinien 13, 14

mit der Ballonaufienhfille 1 und der Balloninnenhfille 2

verklebt oder verschweiBt sein.

Auf der in Fig. 1 linken Seite ist der Inflationstubus

11 in einer in Fig. 1 nicht néher dargestellten Weise

in Umfangsrichtung entlang seiner AuBenfléche mit dem

Dilatationskatheter verbunden. um den Balloninnenraum 3

nach auBen hin abzudichten. Auf der in Fig. 1 rechten

Seite ist der Inflationstubus 11 an seinem vorderen

Ends 15 verschlossen. Entlang dem vorderen Ende 15 ist

eine Verbindungswulst 16 vorgesehen, durch die Ballon-

auBenhfille 1 und die Balloninnehfille Z zur Abdichtung

des Balloninnenraums 3 miteinander verbunden sind.

In den Fig. 1 und 2 erkennt man, daB der Inflations-

tubus 11 fiber eine Vielzahl von Offnungen 17 mit dem

Balloninnenraum 3 in Verbindung steht, so daB aim in

den Inflationstubus 11 eingeprefites Ffillmedium in die

kissenffirmigen Unterteilungen 7 gelangen kann, um auf

diese Weise den. im entleerten Zustand zusammengefal-

teten rohrfbrmigen Ballon aufzuweiten und steif werden

zu lessen.
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«q
Wenn die Balloninnenhfille 2 ans elastischem Material

besteht und' die BallonauBenhfille 1 ans einem nicht

elastischen Material, so bewirkt dies, daB der AuBen-

durchmesser des Ballons des Dilatationskatheters vom

Druck des Ffillmediums im wesentlichen unabhangig ist.

Auf diese Weise wirkt die Ballonaufienhfille 1 als Halte-

membran. Die elastische Balloninnenhfille 2 kfinnte im

nicht geffillten Zustand sehr klein sein (kleine Ober-

fléche) und bei der Entleerung des Ballons durch

elastische Rfickstellkrafte eine wesentliche Durch-

messerverkleinerung bewirken. Auf diese Weise ergibt

sich eine besonders leichte Passage des_Dilatationska-

theters beim Vorschieben oder Zurfickziehen durch den

Ffihrungskatheter und/oder das jeweilige Geféfi.

Wenn statt der Balloninnenhfille 2 nur die BallonauBen-

hfille 1 ans einem elastischen Material hergestellt ist,

kann die Ballonweite in Abhangigkeit vom Ffilldruck des

Ffillmediums verandert werden, wobei die Querschnitts-

flfiche des Zentrallumens 9 bei geffilltem Ballon im

wesentlichen konstant bleibt.

Wenn sowohl die Ballonaufienhfille 1 als auch die Ballon-

innenhfille 2 ans elastischem Material hergestellt sind,

bewirkt eine Zunahme des Ffilldrucks des Ffillmediums

fiberwiegend eine Dehnung der aufieren Membran, d.h. der

BallonafiBenhfille 1.

(V

Als Ffillmedium k6nnen infolge des besonders kleinen

Volumens des Balloninnenraums 3 schnell resorbierbare .

Gase wie C02 und N20 statt Flfissigkeiten benutzt wer-
den. Wihrend beim Platzen des Ballons des Dilatations-

katheters Luftmengen von 2.8. 1/10 mms zu Schéden

ffihren, werden kleine Mengen N20 oder CO2 von weniger
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' als 1/10 mm’ schnell resorbiert und ffihren kaum zu

Schéden. Dies ermfiglicht es, das Lumen im Inflations-

' tubus 11 extrem klein zu halten. Falls dies erwfinscht

ist, gestattet es der oben er6rterte Aufbau des Dila-

tationskatheters, eine nur geringe Druckwirkung auf das

umgebende Gewebe auszufiben. Hieraus ergibt sich, dam

der Einsatz des Dilatationskatheters mit einem doppel-

wandigem ringffirmigen Ballon besonders dann sinnvoll

ist, wenn hfihere Drficke nicht erforderlich sind. Dies

ist der Fall bei nicht verkalkten Geffifleinengungen und

bei Stenosen, die mit Hilfe eines konventionellen

Ballonkatheters bereits aufgeweitet worden sind, und

zwar insbesondere dann, wenn beim Einsatz eines kein

Zentrallumen aufweisenden fiblichen Ballonkatheters

Kbmplikationen aufgetreten sind. In einem solchen Fall

ist es mBglich, den oben beschriebenen‘ Dilatations-

katheter schnell gegen den vorher benutzten einwandigen

Ballonkatheter auszuwechseln, um Komplikationen zu

vermeiden oder bei eingetretenen Komplikationen eine

Stabilisierung dauerhaft oder bis zum operativen Ein-

griff zu erreichen.
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PATENTANSPRUCHE
"I

1. Dilatationskatheter mit einem aufweitbaren Ballon,

der entlang einem sich durch einen Ffihrungskathe-
ter erstreckenden Ffihrungsdraht in eine veréngte

Hérzkranzarterie vorschiebbar und mit einem In-

flationstubus verbunden ist, durCh den zum Auf—

weiten des Ballons ein Medium in den Balloninnen-

raum eindrfickbar ist, dadurch gekenn-

z e i c h n e t , data der Ballon eine schlauchfdrmige

Ballonauflenhfille (1) und eine mit dieser wenig-

stens an den in axialer Richtung weisenden Rindern

(4, 5) verbundene schlauchffirmige Balloninnenhfille

(2) aufweist, zwischen denen ein mit einem Infla-

tionstubus (11) verbundener, im Querschnitt im

Wesentlichen ringffirmiger Balloninnenraum (3)

ausgebildet ist, der aim in axialer Richtung

beidseitig offenes Zentrallumen (9) umgibt.

2 . Dilatationskatheter fiach Anspruch 1 , d a d u r c h

g e k e n n z e i c h n e t, dars sich der Ffihrungsdraht

(10) durch das Zentrallumen (9) im Ballon er-

streckt.

3. Dilatationskatheter nach Anspruch 1 oder 2, d3.-

durch gekennzeichnet, «ma du‘InflA-

tionstubus (11) durch eine sich in Lingsrichtung

erstreckende Stabiiisierung (12) versteift ist.

s‘a

4 . Dilatationskatheter nach Anspruch 3 , d a. d u r c h

gekennz e ichnet , daB die Stabilisierung
durch einen Stabilisierungsdraht (12) realisiert

ist.
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S. Dilatationskatheter nach einem der Ansprfiche 1 bis

4, dadurch gekennzeichnet, Mfi fir

Inflationstubus (11) den Balloninnenraum (3) in

axialer Richtung durchquert und fiber mehrere in

den Balloninnenraum (3) mfindende Offnungefi (17)

verffigt.

6. Dilatationskatheter nach einem der AnSprfiche 1 bis

5, dadurch gekennzeichnet, dafs der

Inflationstubus (11) an der Eintrittsstelle in den

Balloninnenraum (3) nach aufien abgedichtet ist.

7. Dilatationskatheter nach einem der Ansprfiche 1 bis

6, dadurch gekenngeichnet, dafl die

Balloninnenhfille (2) und die Ballonauflenhfille (1)

entlang mehreren sich in axialer Richtung er-

streckenden unterbrochenen Linien miteinander
verbunden sind.

8. Dilatationskatheter nach einem der Ansprfiche 1 bis

6, dadurch gekennzeichnet, daB die

Balloninnenhfille (Z) und die BallonauBenhfille (1)

an einer Vielzahl von Punkten (6) in der Art einer

Steppung miteinander verbunden sind.

9. Dilatationskatheter nach Anspruch 7 oder 8, da.-

durch gekennzeichnet, daB die Ballon-

aufienhfille (1) und die Balloninnenhfille (2) ans

nichtelastischem Material bestehen.

10. Dilatationskatheter nach Anspruch 7 oder 8, d a-

durch gekennzeichnet, dafs die Ballon-

auBenhfille (1) und die Balloninnenhfille (2) ans

elastischem Material bestehen.
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'1

11. Dilatationskatheter nach Anspruch 7 oder 8, (ia-

durch gekennzeichnet, dafl die Ballon-

auBenhfille (1) aus einem elastischem und die

Balloninnenhfille (2) aus einem nichtelastischem

Material besteht. '

12. Dilatationskatheter nach Anspruch 7 oder 8, (ia-

durch gekennzeichnet, dafl die Ballon-

auBenhfille (1) ans einem nichtelastischen und die

Balloninnenhfille (2) ans einem elastischen Ma—

terial besteht.

13. Dilatationskatheter nach einem der vorstehenden

Art'sprfiche, dadurch gekennzeichnet,

dafl die in axialer Richtung weisenden Rander (4,

5) schffig gegenfiber der Lingsachse des Inflations-

tubus (11) verlaufen, wobei die axiale Lange der
Ballonhfille an der freien, dem Inflationstubus

(11) gegenfiberliegenden Wand kleiner ist als an

der mit dem Inflationstubus [11) verbundenen Wand.

I}.
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ANNEX TO 'LHE INTERNATIONAL SEARCH REPORT ON——————-———_---—u—————-----——-—---—-—---- uu-

INTERNATIONAL APPLICATION NO. PCT/DE 87/00264 (SA 17424)

This Annex lists the patent family members relating to the

patent documents cited in the above-mentioned international
search report. The members are as contained in the European
Patent Office EDP file on 23/09/87 H

The European Patent Office is in no way liable for these

 

particulars which are merely given for the purpose of °
information.

Patent document Publication Patent family Publication
cited in search date member(s) date

report

US-A- 4141364 27/02/79 None

DE-A- 3442736 » 05/06/86 WO-A- 8603129 05/06/86
EP-A- 0203945 10/12/86

US—A- 4403612 13/09/83 US-A- ’ 4338942 13/07/82

GB-A- 2077111 16/12/81 ER-A,B 2483773 11/12/81----—-—--n——----—--—————.—-——--—_——————-_——-____n.~—--———-—---—_—-—_———

44-

 

For more details about this annex : '

see Official Journal of the European Patent Office, No. 12/82
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INTERNATIONALER RECHERCHENBERICHT

Internationale: Aktenzeichcn PCT/DE a 7 / 0 0 2 5 4
l. KLASSIFiKATlON DES ANMELDUNGSGEGENSTANDS ibe- rnehreren Klasnfikaiionssymbolafi 9““ l”? anzugebanis

Nach der lnxernationalen Patentklassufikation llPC) ader nach dar nationalon Klassifikatlon urid der [PC

"“-C'-"' A 61 M 29/02

H. RECHERCHIERTE SACHGEBIETE
7——Hecherchierter Mindestpnifstoff

Klassifikationssystem Klassifikationssymbola

Recherchierte mcht zum Mindestpnifstoff gehdrende Verbffemiichungen. saweit diese
unter die recherchcerten Sachgebiere fallen

“LEINSCHLAGIGE VEROFFENTLICHUNGEN9 ..

Kennzeichnung der Verbffemiichung‘lsoweit erforderlich unzer Angabe der maflgeblichen Tails12 Barr. Anspruch Nr.‘3

US, A, 4141364 (SCHULTZE) 27. Februar 1979
siehe Spalte 4, Zeile 44 - Spalte 5,
Zeile 14; Figuren 6-9

DE, A, 3442736 (BONZEL) 5. Juni 1986
siehe Beschreibung; Figuren

in der Anmeldung erwahnt

US, A, 4403612 (FOGAR‘I'Y) 13. September 1983
siehe Spalte 2, Zeilen 32-35

GB, A, 2077111 (BROWN) 16. Dezember 1981
siehe Zusammenfassung; Figuren

. 1

‘ Besundere Kaiegonen von angegebenen Veroliemhchungen 0:

1-8,10

l-8,1O

9,11

5,6

"A" Veroffemlichung, die den aligemeinen Stand der Techmk "T" Sparere Verollenilichung, die nach dem internationalen An-
definien. aber nicht ais besonders bedeulsam anzusehen ISI meldedaium Oder dem Primita‘isdatum verofiemlichl worden

.. .. .- . _ is: and mu der Anmeidung mcht kollidien. sondem nur zumE alteres Dokument. dasiedoch 9'“ am oder nach dem ""2an Vemandnis des der Ellindung zugrundeiiegenden Prinz-p5
uonalen Anmeldedatum veroflenulchl “Nae" '" oder tier mr zugrundelmgenden Theorie angageben is:

"L" Verdffenuichung die geeignet isr, emen Friculalsanspruch Veroifen . -. ' i _ Illchu n9 von besonderer Bedeuiung: die beanspruch-
”meme“ “scum" 3” 'amn' “er dumh d'e dds vemf Ie Erhndung kann mcht als neu oder aut eriindenscher Téiig-
fenrlichungsdalum emer anderen 1m Rechercnennenchx ge- ken_ her hand at h e
nannten Wroffentlnchung belegt warden soil ode: die aus amen “ b '3‘ "3‘ W “5e"
anderen besondeven Grund angegeben is: iwie ausgciuhul Veroifemlichung van besenaere: Bedeutung: die beansprucn-

le Erhndung kann nicht a|s aui erfinderischer T‘atsgkeit be-
"O" Veroifennichung die sich auf eme rmindliche Ollenbmung, [uh . .. ' . end beiracmet warden, wenn die Veroffemhchung mu

eb-nensenmzung, 9”“ Ausmllung w" and“! Malsnahmen emer oder mehreren anderen Veronenuichungen dieser Kate-ezu- ‘ gone In Verbindung gebracht wird und diese Varbmdung fur
"P" Veroffemhchung, due vor darn imernationalen Anmeldcda- emen Fachmann naheliegendnsl

rum. ab“ nach dem beanspruchten Pnomalsdalum vetoffem- "8i" Verdlfemlichung, die Mith-ed clerselben Palentfamilie mIichl warden Is!

IV. BESCHEINIGUNG __

Datum dns Abschlusse: der internationalen Recherche Absendedmum des inievnanonalen RechercTIZQrBicfi' 1987
9. August 1987__.___—_._...—-——__._ _

Intemauonaie Recherchenbehorde Unierschnil des bevullmach

M. LIAN MOL
Européisches Patentamz

Fovmblan PCT'ISA/ZIO (Elan 21 Hanna: 1985)
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® Rapidly exchangeable coronary catheter.

E?) A rapidly exchangeable catheter for use in the
coronary arteries includes an elongate relatively stiff
proximal segment that defines an inflation lumen, an
intermediate, shorter segment formed from a more
flexible plastic material and having two lumens. and
a third, single lumen distal segment. A balloon or
other instrumentality adapted to operate in a coro-
nary artery is mounted to the distal region of the
catheter. The intermediate and distal segments in-

clude a guidewire lumen by which the catheter may
be advanced along a guidewire. The proximal seg-
ment may include an inflation lumen when the op-
erating instrumentality at the distal end of the cath-
eter is a balloon. The intermediate and distal seg-
ments of the catheter are of a length of between
about 35 to 45 cm such that when the catheter is

Nadvanced into the most remote distal portions of the

<coronary anatomy, the flexible plastic intermediate
”and distal segments will extend over the aortic arch
“of the patient thereby containing the guidewire over
mthe aortic arch and maintaining the juncture of the
Orelatively stiff proximal segment and the more flexi-

gble intermediate segment proximally of the aortic
arch. The relatively stiit proximal section thus ex-

otends generally along a straight line from the femoral

martery into the descending aorta but not so far as
[Hinto the aortic arch. Buckling of the catheter is avoid-

ed so that the catheter is more easily manipulated.

63 Applicant: c.n. BARD, me.
730 Central Avenue

Murray Hill New Jersey 07974(US)

@ Inventor: Enger, Christine D.
27 Dermott Street

Tenafly New Jersey 07670(US)

Representative: Woodward, John Calvin et al
VENNER SHIPLEY & CO. 368 City Road
London EC1V 2QA(GB)

Xerox Copy Centre
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RAPIDLY EXCHANGEABLE CORONARY CATHETER

FIELD OF THE INVENTION

This invention relates to balloon dilatation cath-

eters and particularly to such catheters as are used
in percutaneous transluminal coronary angioplasty.

BACKGROUND OF THE INVENTION

Dilatation catheters. and particularly. those
used for percutaneous transluminal coronary an-
gioplasty (PTCA), typically include an elongate
flexible shaft of the order of 150 cm long having a
dilatation balloon mounted to the distal end of the

shaft and an inflation lumen extending longitudi-
nally wrthin the shaft from its proximal end to the
interior of the balloon so that the balloon may be
inflated and deflated. Typically. such PTCA cath-
eters also are provided with a full length guidewire
lumen that is open at the distal tip of the shaft at a
distal outlet opening. The proximal end of the
guicewire lumen is open at the proximal end of the
catheter. The guidewire lumen receives a guidewire
which. when the guidewire and catheter are placed
within a patient's artery, can be manipulated to
guide the wire and catheter to the desired branch
of the patient‘s arteries.

Typically, the balloon dilatation catheter and
guideWIre are guided to the entrance to the coro-
nary arteries by a previously placed guide catheter.
The guide catheter commonly is percutaneously
inserted into the patient's femoral artery and is
advanced along the aorta toward the heart. The
guide catheter typically is provided with a preshap-
ed distal tip adapted to remain at the coronary
ostium leading to the coronary artery. Once placed,
the guide catheter provides direct, quick access to
the entrance to the coronary arteries.

It is common during a PTCA procedure for the
physician to exchange the balloon catheter for an-
other catheter, for example, if it is desired to
change balloon sizes. This may occur, for example,
if the physicran initially performed a partial dilata-
tion with a small diameter balloon and then wished

to further dilate the patient's artery by using a
catheter having a larger balloon. Such a catheter
exchange may be accomplished in several ways. In
one technique, the conventional guidewire which
may be approximately 175 cm long is removed
from the in situ balloon catheter and is replaced

with a longer exchange wire, typically about 300
cm long. The length of the exchange wire that
extends out of the patient is greater than the length
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of the balloon catheter thus providing a means by
which the guidewire may be grasped at all times to
prevent inadvertent withdrawal of the guidewire as
the catheter is withdrawn. Once the catheter is

withdrawn over the exchange wire, the next cath-
eter can be threaded over the exchange wire and
inserted into the patient. the exchange wire provid-
ing a direct path to guide the catheter to the
portion of the artery to be dilated. If desired, the
exchange wire then may be removed and replaced
with a shorter conventional wire, although some
physicians may prefer to permit the exchange wire
to remain in place for the remainder of the proce-
dure.

Another technique omits the necessity for an
exchange wire by providing a guidewire extension
that is attached to the proximal end of the
guidewire thereby effectively extending the length
of the guidewire that protrudes out of a patient
sufficiently to permit the catheter to be withdrawn
and a new catheter to be threaded back into the

patient without losing guidewire position.
Still another technique for performing a cath-

eter exchange is that described in "New Instru-
ments for Catheterization and Angiocardiography"
by Bjorn Nordenstrom, Radiology. Vol. 85, 1965.
pp. 256-259, which describes a catheter having a
relatively short guidewire lumen at the distal end of
the catheter. the guidewire lumen having a proxi-
mal terminal opening located distally of the proxi-
mal and of the catheter shaft. in this arrangement,
the guidewire passes through the catheter shaft
only for a segment of the length of the shaft. The
catheter can be moved along the guidewire in the
fashion of a "monorail". Because the guidewire
lumen is relatively short and is considerably shorter
than the overall length of the catheter, the catheter
can be withdrawn from the patient over the original
guidewire without dragging the guidewire out of the
artery together with the catheter because the
length of guidewire protruding from the patient is
longer than the length of the guidewire lumen of
the catheter. Thus, a portion of the guidewire is
exposed at all times and may be grasped by the
physician. Such a monorail system has recently
been incorporated into PTCA catheters as illus-
trated, for example, in US. Patent Nos. 4,762,129
(Bonzel) and 4,748,982 (Horzewski).

Although the use of the monorail system facili-
tates catheter exchanges, the PTCA catheters in
which the monorail system have been incorporated
have presented some difficulties. One of the prob-
lems presented is that because the guidewire only
extends through a relatively small portion of the
overall length of the catheter, the remaining portion
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of the catheter shaft is unsupported by the

guidewire. When the balloon catheter and
guidewire are advanced through the guide catheter
by pushing the catheter shaft, the unsupported
portion of the catheter shaft tends to buckle within
the guide catheter. Buckling of the catheter shaft
within the guide catheter increases the number and
area of points of contact between the catheter shaft
and the inner surface of the guide catheter lumen,
thus increasing friction and causing the balloon
catheter to bind up in the guide catheter and im-
pairing the ability of the catheter to be pushed
along the guidewire. The tendency to become
bound up in the guide catheter increases with the
extent to which the catheter is advanced through

the guide catheter and prevents the catheter from
being advanced into distal coronary vasculature.
The tendency for the dilatation catheter shaft to
buckle is particularly acute in the region of the
aortic arch.

It is among the general objects of the invention
to provide an improved PTCA catheter having a
rapid exchange feature which avoids the foregoing
and other difficulties.

SUMMARYQE THE INVENTION
 

The catheter of the present invention is formed
from a composite shaft that includes an elongate
proximal segment formed from a relatively stiff
metal tube and defining an inflation lumen, an
intermediate. shorter segment formed from a more
flexible. plastic material and having two lumens,
and a third single lumen distal segment. The inter-
mediate segment includes an inflation lumen that is
a continuation of the inflation lumen of the proximal

segment and a second, parallel guidewire lumen.
The third. distal tubular segment is formed from

flexible plastic material and has a single lumen
which is a continuation of the guidewire lumen in
the intermediate segment and opens at a distal
outlet tip. The dilatation balloon is mounted on the
distal end of the catheter with its proximal end
mounted to the intermediate segment and its distal
and mounted to the distal segment, The guidewire
lumen has a proximal opening proximally of the
balloon and communicates with the lumen of the

distal segment and distal outlet opening distally of
the balloon.

The intermediate and distal segments are of a
combined length, between about 35 cm to 45 cm,
such that with the catheter advanced into the most

remote distal portions of the coronary anatomy, the
flexible plastic intermediate segment will extend
over the aortic arch of the patient. The juncture of

the relatively stiff proximal segment and the more
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flexible intermediate segment thus remains proxi-
mally of the aortic arch so that the relatively stiff
elongate proximal section extends generally along
a straight line from the femoral artery into the
descending aorta. but not so far as into the aortic
arch. The moderately flexible proximal segment is
sufficiently stiff and is self-supporting so that it will
not buckle in the guide catheter as the catheter is
pushed in a distal direction. Additionally, the inter-
mediate and distal segments of the catheter are
fully supported by the guidewire that extends
through the guidewire lumen and thereby provides
substantial support for the intermediate and distal
segments of the catheter. The catheter construction
does not tend to bind up within the guide catheter
and thereby facilitates advancement of the distal
balloon end of the catheter into more distal regions -

of a patient's coronary anatomy. Moreover, be-
cause the cross—section of the metal tubular proxi-

mal segment is relatively small. it presents reduced
obstruction through the guide catheter to a flow of
radiopaque contrast liquid and, thereby, makes it
easier for the physician to inject contrast liquid into
the patient's coronary arteries in order to visualize
them fluoroscopically.

It is among the general objects of the invention
to provide an improved rapidly exchangeable bal-
loon dilatation catheter.

Another object of the invention is to provide a
rapidly exchangeable balloon dilatation catheter
which is provided with axial support along the full
length of the catheter.

Another object of the invention is to provide a
rapidly exchangeable catheter having a relatively
flexible distal portion that receives a guidewire and
is of sufficient length that it can extend from the
distal coronary anatomy over the aortic arch and
into the descending aorta.

A further object of the invention is to provide a
rapidly exchangeable catheter having an elongate
moderately flexible self supporting proximal section
and at least one distal section that is more flexible

and has a guidewire lumen extending therethrough
whereby the guidewire may support said distal
segments.

A further object of the invention is to provide a

rapidly exchangeable catheter which has a reduced
tendency to buckle within the guide catheter.

Another object of the invention is to provide a
rapidly exchangeable catheter which provides re-
duced friction in the guide catheter.

A further object of the invention is to provide a
rapidly exchangeable catheter which better enables
the physician to advance the distal end of the
catheter into the distal coronary anatomy of a pa-
tient.
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DESCRIPTION E THE DRAWINGS

The foregoing and other objects and advan-
tages of the invention will be appreciated more
fully from the following further description thereof,
with reference to the accompanying drawings
wherein:

FIG. 1 is a fragmented illustration of the
catheter:

FIG. 2 is an enlarged illustration of the cath-
eter;

FIG. 3 is a diagrammatic illustration of a
patient showmg the manner in which a balloon
catheter is advanced from the femoral artery

through the aorta to the patient's heart;
FIG. 4 is an illustration of the aorta leading

from the heart and coronary arteries with a guide
catheter in place and the catheter of the present
invention extending through the guide catheter;

FIG. 5 is a cross-sectional illustration of the

two lumen segment of the intermediate segment of
the catheter as seen along the line 5-5 of FIG. 2;

FIG. 6 is an enlarged illustration of the proxi-
mal end of the balloon and its point of attachment
to the intermediate segment;

FIG. 7 is a sectional longitudinal illustration
of the catheter in the region where the proximal
metal tubular segment is joined to the intermediate
more flexible plastic segment: and

FIG. 8 is an enlarged longitudinal sectional
illustration of the distal end of the catheter showing
the balloon and the manner of its attachment to the

intermediate and distal segments.

DESCRIPTION OF THE ILLUSTRATIVE EMBODI-

FlG. 3 illustrates. diagrammatically, a conven-
tional over-the-wire balloon dilatation catheter 10

and a guidewire 12 inserted into the patient's
vasculature through a guide catheter 14. The guide
catheter 14 is initially placed, percutaneously, into
the patient's femoral artery 16 and is advanced
along the descending aorta 18 over the aortic arch
20 and into the ascending aorta 22 that leads from
the heart 24. As will be appreciated by those
skilled in the art, the distal end of the guide cath-
eter is specially shaped so that the distal tip 23 of
the guide catheter will easily lodge in the entrance
to the right 25 or left 27 coronary artery (see FIG.
4).

When it is desired to exchange the balloon
catheter 10 for another. it is important that the

guidewire 12 be maintained within the patient's
artery so that it may guide the next succeeding
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catheter quickly and efficiently to the intended site
in the patient's vascular system. Typically, the
clearances between the guidewire 12 and the inner
lumen of the catheter 10, coupled with the bends
which the catheter 10 and guidewire 12 must follow
along the patient's artery are such that withdrawal
of the catheter 10 tends to drag the guidewire 12
out with the catheter 10. in order to maintain the

guidewire 12 in place while the catheter 10 is
withdrawn. it is necessary to hold the guidewire 12
by its proximal end while withdrawing the catheter
10 over the guidewire 12.

Among the techniques for facilitating a catheter
exchange is the use of a monorail-type of catheter
in which the guidewire lumen in the catheter ex-
tends only over a relatively short length of the
catheter at the distal end of the catheter. Because

the guidewire lumen is shorter than the portion of
the guidewire that protrudes out of the patient.
some part of the guidewire is always exposed and
may be grasped to maintain guidewire position.
With the monorail system, it is unnecessary to use
exchange Wires or other devices to increase the
effective length of the guidewire in order to perform
a catheter exchange.

FIG. 2 is a fragmented illustration of a catheter
in accordance with the invention. The catheter 26

includes an elongate proximal segment 28 which is
formed from metallic hypodermic tubing, preferably
stainless steel. The proximal segment may be of
the order of 100 to 110 cm long. The tubing 28
may be of the order of 0.022" outer diameter with
a wall thickness of about 0.003". The catheter 26

also includes an intermediate segment 30 attached
at its proximal end to the distal end of the metal
tube 28 and being shorter in length than the metal
tube 28. The catheter also includes a distal seg-
ment 32 (FIGS. 2 and 8) attached to the distal end
of the intermediate segment 30. A dilatation balloon
34 is mounted on the distal segment 32 as will be
described. The metallic tubular proximal segment
28 defines a lumen 36 (FIG. 7) that extends fully
through its length. A luer fitting 38 is attached to
the proximal end of the tubing 28 to connect the
lumen 36 with an inflation/deflation device, such as

a syringe (not shown). The lumen 36 commu-
nicates with a lumen 40 in the intermediate seg-
ment 30. The lumen 40 terminates at a port 42
disposed within the balloon 34. Thus, the balloon
34 may be inflated and deflated through the
inflation/deflation lumens 36, 40 in the metal tube

28 and intermediate segment 30, respectively.
As will be described, the metal tubular seg—

ment 28 provides for a high degree of column
strength and enables the catheter to be pushed
from its proximal end without buckling. The metal
tube 28 may be coated with a thin film of lubricious
material, such as Teflon, polytetrafluoroethylene.
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The flexible plastic intermediate segment 30
may be an extruded tube of suitable plastic such
as high density polyethylene. The intermediate
segment 30 may be of the order of .045 inches
outer diameter. The length of the intermediate seg-
ment 30 is between about 30 to 40 cm for reasons

discussed below, The intermediate segment 80 has
two lumens including the inflation lumen 40 which
may be somewhat D-shaped as illustrated in FIG.
5. The other lumen 44 may be circular as shown in
FIG. 5 and is adapted to receive the guidewire 12.
The guidewire lumen 44 may be of the order of
.020 inches diameter. The guidewire lumen termi-
nates in a proximal opening 46 so that the
guidewire is exposed proximally of the intermediate
segment 30. Thus, the guidewire may extend within
the guide catheter 14in parallel to and outside of
the proximal segment 28.

The distal segment 32 of the catheter is
formed from a separate length of single lumen
tubing which may be extruded from a relatively
flexible plastic material such as low density poly-
ethylene. The distal segment 32 is circular in
cross-section and has a circular lumen 48 FIG. 6

which is an extension of the guidewire lumen 44 in
the intermediate segment 30. The distal tip of the
distal segment 32 is open at a distal outlet orifice
33 FIG. 8. The distal segment 32 may be attached
by fusing its proximal end to the distal end of the
intermediate segment 30 while maintaining continu-
ation of the guidewire lumen 44, 48 and the open-
ing 42 of the inflation lumen 40 by inserting man-
drels in those lumens during the fusion process. A
highly radiopaque marker band preferably is moun-
ted on the distal segment 32 and is encapsulated
in an overlying thin polyethylene sleeve 37, the
sleeve 37 extending proximally over the joint 39
between the intermediate segment 30 and distal

segment 32. The sleeve 37 also is heat fused to
the shaft. The distal segment 32 may have a wall
thickness of the order of .0035 inches thereby

making it more flexible than the more massive
intermediate segment 30. A radiopaque marker
band 35 formed from an appropriate radiopaque
material, such as gold or platinum, may be moun-
ted on the distal segment 32.

The balloon 34 is mounted on the distal region
of the catheter. The balloon 34 may be formed
from a suitably flexible strong and relatively inelas-
tic material such as polyethylene terephthalate. The
balloon may be formed in a procedure described in
U.S. Patent No. 4,490,421 to Levy. The balloon

may be of the order of 20 mm long and may have
a balloon diameter when inflated of from about 1.5
mm to 4.0 mm. The wall thickness may be of the
order of 0.0005" to 0.001 ". The balloon includes an

elongate cylindrical portion having integral tapering
conical sections 49. 51 at each of its proximal and
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distal ends. Each of the conical sections merges
into a small diameter cylindrical neck, the neck 52
at the proximal end of the balloon being larger in
diameter than the neck 54 at the distal end. The

proximal neck 52 is mounted on the distal region of
the intermediate segment 30 and the distal neck 54
is mounted on the distal portion of the distal seg-
ment 32. The neck portions 52, 54 are securely
bonded to the intermediate and distal segments 30,
32, respectively, by an appropriate adhesive such
as an epoxy.

The manner in which the catheter of the

present invention is used will be appreciated from
FIGS. 3 and 4. In a typical procedure, the femoral
artery 16 is accessed percutaneously by a hollow
needle. After inserting the needle into the femoral
artery, a relatively large diameter guidewire (about
0.038" diameter) is advanced through the needle
and into the femoral artery. The needle is removed
and an introducer sheath and dilator are placed

inside the artery. The dilator is then removed. The
guide catheter is inserted over the guidewire and is
advanced along with the guidewire to the ascend-
ing aorta when the .038" guidewire is removed.
The distal end of the guide catheter 14 is shaped
specially to be easily inserted into the entrance of
one of the two coronary ostia to access either the
right or left main coronary arteries. FIG. 4 illustrates
a guide catheter 14 seated in the left coronary
ostium. Once the guide catheter is in place, the
0.038" guidewire may be removed. The guide
catheter 14 then is ready to receive the dilatation
catheter and its small diameter (e.g., .010"-.018"
diameter) guidewire.

In placing the small diameter steerable
guidewire 12 and the conventional over the wire
balloon dilatation catheter 10, it is conventional

practice to first assemble the guidewire 12 with the
balloon catheter 10 and then pass them both in

unison through the guide catheter. Alternately, with
the present invention, the guidewire 12 may be
inserted through the guide catheter by itself. The
guidewire is advanced to the coronary ostium and
then may be further advanced into the coronary
arteries. The guidewire may be of the type de-
scribed in U.S. Patent 4,545,390 to Leary and may
be steerable so that it can be manipulated and

guided to the desired branch of the coronary ar-
teries to be treated. The progress of the guidewire
through the patient's coronary arteries may be
monitored fluoroscopically by the physician. The
physician also may Inject radiopaque contrast liq-
uid through the guide catheter to visualize the
coronary anatomy on the fluoroscope. Once the
guidewire 12 has been advanced through the
stenosis to be treated, the balloon catheter 26 of

the present invention is advanced over the
guidewire 12 and within the guide catheter 14. The
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catheter 26 will track smoothly and easily along the

guidewire with no significant tendency to buckle.
This results from the relatively stiff, pushable na-

ture of the elongate metal tubular proximal seg-
ment 28 of the catheter. Additionally, the intermedi-

ate and distal segments 30, 32 are supported by
the guidewire 12 which provides significant resis-
tance to buckling of the intermediate and distal
segments 30, 32. It will be appreciated, therefore,
that when the catheter 26 is advanced over the

guidewire, the catheter will have significant axial,
column support fully along its length, In this regard.
it is important to note that the proximal end of the
guidewire lumen 44 in the intermediate segment 30
overlaps longitudinally, the distal end of the metal
tubular proximal segment 28 that is embedded in
the proximal end of the intermediate segment 30.
Thus, when the catheter is advanced over the

guidewire 12, there is column support fully along
the length of the catheter, from its proximal to its
distal end. As a result. there is considerably re-

duced tendency for any portion of the catheter to
buckle longitudinally. Consequently, the friction be-
tween the balloon dilatation catheter 26 and the

guide catheter 14 is substantially reduced thereby
enabling the distal end of the catheter to be ad-
vanced into distal, remote and tortuous regions of
the patient's coronary anatomy.

in order to better grasp the proximal end of the
catheter to push it through the guide catheter, a
gripping device 56 may be mounted on the proxi-
mal segment 28. The gripping device 56 includes a
nut 58 which is threaded into a tubular collet 60.

The collet 60 and nut 58 are screwed together over
the proximal segment 28 to cause the collet 60 to
securely grip the proximal segment 28. The posi-
tion of the gripping device 56 may be adjusted by
loosening the nut and repositioning the device.

It should be noted that the length of the inter-
mediate and distal segments 30. 32 are selected
so that when the balloon is placed in a very distal
region of the coronary anatomy, the juncture of the
proximal end of the intermediate segment with the
proximal tubular segment 28 is disposed in the
descending aorta 18 and does not extend into the
aortic arch 20. Thus, the combined length of the
intermediate and distal segments 30, 32 should be
between 35 to 45 cm long, with a length of 40 cm
being preferred for most patients' analomies. It will
be appreciated from the foregoing construction that
the flexible intermediate and distal portions 30, 32

will pass easily through the curve of the aortic arch
20 without tendency to buckle because they are
fully supported by the guidewire 12. The relatively
stiff elongate metal proximal segment 28 does not
pass through the aortic arch 20 and maintains its
relatively straight configuration so that its pushable
characteristics are not compromised. There is mini-
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mal tendency of the catheter to dislodge the distal
tip of the guide catheter from its position in the
coronary ostium.

Should it be desired to exchange the balloon
catheter 26 for another catheter, there is no need

to use an extended length guidewire. Typically,
about 50 cm of the guidewire 12 will protrude
exterioraly of the patient. When the catheter 26 is
withdrawn, a segment of the guidewire 12 will be
exposed at all times, thereby enabling the
guidewire 12 to be grasped to maintain its position
in the patient. Thus, the catheter 26 may be with-
drawn without dragging the guidewire 12 out of
position After the first catheter has been removed,
another catheter may be threaded onto the
guidewire and advanced through the guide catheter
and into the coronary anatomy, guided by the
guidewire 12. The catheter constructed in accor-
dance with the invention will be advanced easily,

without tendency to buckle or develop high friction
within the guide catheter and with no significant
tendency to dislodge the guide catheter from its
position at the coronary ostium.

From the foregoing, it will be appreciated that
the invention provides an improved rapidly ex-
changeable catheter construction and catheteriza-
tion method.

it should be understood, however, that the fore-

going description of the invention is intended mere-
ly to be illustrative thereot and that other modifica-
tions and embodiments may be apparent to those
skilled in the art without departing from its spirit.

For example, although the invention has been
illustrated in connection with a balloon dilatation

catheter, it may also be incorporated in other types
of catheters, such as laser catheters, hot tip cath-
eters. infusion catheters, artherectomy catheters
and the like.

Claims

1. A balloon dilatation catheter for percuta-
neous transluminal coronary angioplasty compris-
ing:
an elongate proximal segment formed from a rela~
tively stiff tubular shaft having an inflation lumen
extending therethrough;
an intermediate catheter segment attached to the
distal end of the proximal segment, the intermedi-
ate segment being formed from a more flexible
elongate plastic member having two lumens
formed therethrough including a first lumen in com-
munication with the inflation lumen of the proximal
segment to define a continuation of the inflation
lumen, the inflation lumen in the intermediate seg-
ment terminating in an outlet port, the intermediate
segment having a second. guidewire lumen extend-
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ing parallel to the first lumen and being adapted to
receive a guidewire, the guidewire lumen having a
proximal opening in the region of the juncture of
the intermediate and proximal segments;
a distal segment attached to the distal end of the
intermediate segment and defining an elongate
lumen in communication with and defining a con-
tinuation of the distal end of the guidewire lumen of
the intermediate segment, and terminating, at its
distal tip, in a distal outlet:
a dilatation balloon mounted on the distal and inter-

mediate segment, the interior of the balloon being
in communication with the outlet port of the infla-
tion lumen;

whereby when a guidewire is received in the
guidewire lumen the catheter will have continuous
column support fully along its length from the
proximal end of the tubular shaft to the distal outlet
of the distal segment.

2. A balloon dilatation catheter as defined in

claim 1 wherein the proximal end of the balloon is
mounted to the distal end of the intermediate seg-
ment and the distal end of the balloon is mounted

to the distal end of the distal segment.
3. A balloon dilatation catheter as defined in

claim 2 wherein the distal segment is of smaller
diameter and is more flexible than the intermediate

segment.
4. A balloon dilatation catheter as defined in

and of claims 1-3 wherein the distal and intermedi-

ate segments extend over a length of between 35
to 45 cm and wherein the overall length of the
catheter is between about 145 to 155 cm.

5. A balloon dilatation catheter as defined in

claim 4 wherein the length of the distal and inter-
mediate segments is about 40 cm.

6. A balloon dilatation catheter as defined in

any of claims 1-3 or 5 further comprising, in com-
bination, a guidewire extending through the
guidewire lumen.

7. A balloon dilatation catheter as defined in

claim 4 further comprising, in combination, a

guidewire extending through the guidewire lumen.
8. A catheter for accessing the coronary ar-

teries in a human comprising:

an elongate proximal segment comprising a rela-
tively stiff tube;
a relatively flexible elongate plastic member moun-
ted to the distal end of the proximal segment. the

plastic member being more flexible than the proxi-
mal segment and having a guidewire lumen formed
therethrough. the guidewire lumen having a proxi-
mal opening in the reglon of the juncture of the
plastic member and the proximal segment and
having a distal opening at its distal end whereby
when a guidewire is contained within the lumen,
the catheter will have continuous longitudinal sup-

port from its proximal end to its distal tip: and
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means carried by the distal end of the plastic
member for performing a procedure in a coronary
artery.

9. A catheter as defined in claim 8 wherein the

means for performing a procedure in an artery
comprises a dilatation balloon and where the proxi-
mal segment and the plastic member have an
inflation lumen communicating the interior of the
balloon with the proximal end of the catheter.

10. A catheter as defined in either of claims 7

or 8 wherein the plastic segment is between 35 to
45 cm long.

11. A catheter as defined in claim 9 wherein

the plastic segment is about 40 cm long.
12. A catheter as defined in any of claims 8, 9

and 11 further comprising, in combination, a
guidewire extending through the guidewire lumen.

13. A catheter as defined in claim 10 further

comprising. in combination, a guidewire in the
guidewire lumen.

14. A catheter as defined in either of claims 4

or 9 wherein the guidewire is about 175 cm long.
15. A catheter as defined in any of claims 1-3

and 8-11 wherein the proxlmal segment is formed
from metal.

16. A catheter as defined in claim 4 wherein

the proximal segment is formed from metal.
17. A catheter as defined in claim 6 wherein

the proximal segment is formed from metal.
18. A catheter as defined in claim 12 wherein

the proximal segment is formed from metal.
19. A catheter as defined in claim 10 wherein

the proximal segment is formed from metal.
20. A catheter as defined in claim 14 wherein

the proximal segment is formed from metal.
21. A method for performing a procedure in a

coronary artery comprising:
percutaneously placing the small diameter steera-
ble guidewire in the patient's arteries and advan-
cing the guidewire into a selected coronary artery;
percutaneously inserting a catheter as defined in
either of claims 4, 8 or 10 into the patient's arterial
system over the guidewire;
advancing the catheter through the patient's arterial
system over the guidewire to place the distal end
of the catheter in the coronary artery, with the

juncture of the plastic portion and proximal portion
of the catheters being disposed proximally of the
aortic arch;

whereby the relatively stiff proximal segment of the
catheter will remain substantially straight within the
descending aorta and the catheter will be sup-
ported by the guidewire fully through the aortic
arch and into the patient's coronary arteries.

22. A method as defined in claim 21 further

comprising:
performing a catheter exchange including the steps
of withdrawing the catheter while holding the
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guidewire from its proximal and thereby to maintain
the position of the guidewire:
advancing another catheter constructed as defined
in claims 4, 8 or 10 over the guidewire and advan-
cing the catheter along the guidewire to the in-
tended site in the patient's coronary arteries.

23. A method as defined in claim 21 wherein

the proximal segment of the catheter is formed
from metal.

24, A method as defined in claim 22 wherein

the proximal segment of the catheter is formed
from metal.
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INVERTED BALLOON CATHETER
HAVING SEALED THROUGH LUMEN

BACKGROUND OF THE INVENTION

1. Field of the Invention

5 The field of the invention is dilatation catheters

having evertable—invertible balloons for dilating strictures

or stenoses of tubular elements and passageways of the body.

More specifically, the field of the invention is the provision

in such catheters of a central through lumen provided with

10 means enabling the passage through the balloon of a guide

wire or other element while providing a sealed balloon system

at all times.

2f Description of the Prior Art

In the dilatation catheter art, it is old to provide

15 such catheters with evertable-invertible balloon elements.

Attention is directed to U.S. patent No. 4,254,774 in this

regard. Such balloon catheters, however, have not, insofar as

we are aware, been provided with sealed through lumens enabling

the passage through the balloons of guide wires and other

20 instruments.

SUMMARY OF THE INVENTION 

The essential object of the invention is to provide

a balloon catheter of the evertable—invertible type with a

means for passing an object, such as a guide wire or a cannula,

25 through the balloon while maintaining a sealed balloon system.

This is accomplished, in a preferred way, by providing

the free end of the balloon with a small axial elastomeric plug
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and providing the plug with a normally closed passageway such
as one formed by pushing a needle through the plug and by then

withdrawing the needle. when the balloon is subjected to

inflation pressure the plug acts as an imperforate part of the

5 balloon whether or not a guide wire or the like is extending

through the plug.

DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a View in perspective of a preferred embodi-

ment of the catheter of the invention.

10 Fig. 2 is an enlarged View in diametral cross-section

of said catheter.

Fig. 3 is a similar View showing the catheter strung

on a guide wire and positioned adjacent a stenosis to be treated.’

Fig. 4 is a similar view showing the balloon everted
15 and within the stenosis.

Fig. 5 is a similar View showing the balloon inflated

to dilate the stenosis.

Fig. 6 is a similar view showing an open ended tube

extending along the lumen of the catheter.

20 Fig. 7 is a view of tube and plug elements prior to

their securement together, the tube being shown in diametral
section.

Fig. 8 is a View 6f the galloon and plug assemblage
prior to the attachment of the assemblage to the catheter.

25 Fig. 9 shows the assemblage of Fig. 8 in attached

relation to the catheter and in inverted position therein.

Fig. 10 is a detail view in diametral cross-section

of a sealing means which may be employed at the proximal end

of the catheter to maintain the balloon pressurized while a

30 guide wire extends through the catheter.

Fig. 11 is a View showing a form of purging system

which may be employed with the catheter.

Fig. 12 shows another form of purging system which may
rbe employed with the catheter.
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Fig. 13 illustrates a means for inverting the balloon.

Fig. 14 shows a modified form of balloon inversion
means.

Fig. 15 shows how the catheter may be moved from one

5 stenosis to another without inverting the balloon.

Fig. 16 is a View in diametral section of another
embodiment of the catheter.

Fig. 17 is an enlarged detail view illustrating how

the lumen sealing means of this embodiment operates.

10 Fig. 18 is a View in perspective of the distal end

of still a further embodiment of the subject catheter.

Fig. 19 shows the distal end of the catheter of

Fig. 18 with the balloon being in inverted position.

Fig. 20 is a view illustrating the sealing action

15 which occurs when the catheter of Fig. 19 is subjected to

balloon-inflating pressures.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The catheter of Figs. 1-15 comprises a flexible.tubular

body 10, fluid feed fitting 12, hub 14, screw plug 16, guide wire

20 18, balloon 20, balloon tubular extension 22, plug 24 and funnel—

like end 26 formed on extension 22. The end of the balloon is

'folded over the distal end of tube l0 and sealingly secured

thereto. - ‘

Figs. 7-9 illustrate the preferred way of making the

25 balloon and balloon extension assemblage. The plug 24 (Fig. 7)

of elastomeric material, such as silicone adhesive/sealer, is

pierced axially with a needle which is then withdrawn, thereby

forming a normally closed or sealed passageway 28 through the

seal. The plug is then placed within a tube 11 of polyethylene

30 or other suitable material for an expansible non—elastic balloon.

By heat treatment the tube is caused to shrink in the region

surrounding and adjacent to the plug so as to form the shape of

the assemblage shown in Fig. 8. The plug is gripped and

embraced by the containing tube, or extension 22. The assemblage
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is then secured to the tube 10, as shown in Fig. 9.

30 is an artery or other body tube having a stenosis

or stricture 32. The sequence of usage of the catheter to

accomplish dilatation of the stenosis 32 is shown in Figs. 3—5.

5 The catheter is threaded along guide wire 18 which traverses

the plug passageway 28 and the entire catheter. When the

distal end of the catheter is positioned adjacent stenosis 32,

the guide wire is preferably withdrawn from the balloon and

balloon extension assemblage 20, 22. The wire may remain in

10 the proximal end of the catheter to serve as part of a sealing

means (Fig. 10) comprising wire 18, compressible O-ring 34 and

screw plug 16 to compress ring 34 into sealing and gripping

relation with wire 18.

Inflation fluid is then injected through fitting 12

15 to cause eversion of the balloon into stenosis 32, as shown in

Fig. 4. After balloon eversion, the balloon is further inflated

to expand radially and dilate the stenosis, as shown in Fig. 5.

During all this inflation activity, the plug passageway 28

remains in its normally closed position. The balloon and

20 balloon extension are thereby provided with a sealed through

lumen. fl
Regardless of the condition of the balloon, whether -

it is inverted, everted or radially inflated, thin, tubular

elements, such as 36 in Fig. 6, may be passed through the plug.

25 The tube 36 may be then used to monitor pressure conditions at

the distal tip of the catheter; it may be used for the delivery

of diagnostic or therapeutic substances to the distal end of

the catheter; it may be used for the sampling of body fluids,

such as blood; and it may be used for the passage of instruments

30 or tools through the catheter, such as temperature monitors or

fiber optic cords.

Fig. 15 illustrates how the catheter may be moved from

one stenosis to another without bothering to first invert the

balloon. For this purpose the extension 22 is preferably provided
35 with a step 37. A stylet 38 having a round or flat tip 40 is

inserted into the extension to abut the step. The catheter tube
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or body 10 and stylet 38 are then jointly moved to position the

everted balloon within the next adjacent stenosis 32.

Figs. 11 and 12 illustrate two purging systems for

the catheter. In Fig. ll the catheter is provided with a purge

5 lumen through which purge liquid is passed to the interior of

the catheter through fitting 12. When the catheter has been

filled with the purge liquid, issuance of liquid through a

bleeder valve, not shown, indicates that all of the air has

been purged from the catheter. In Fig. 11 the purge liquid is

10 introduced into the catheter through a needle—like fitting 44

which extends through plug passageway 28. Coupling of the

proximal end of the catheter to a vacuum source causes the

catheter to be filled with purge fluid.

Figs. 13 and 14 illustrate a retraction means to re-

15 invert the balloon. Extension 22 may have tube 46 frictionally

fitted within the end thereof. When the tube 46 is pulled to

the right, the balloon becomes re-inverted. As shown in Fig. 14,

the tube or rod 46 may have a threaded end 48. The correspond-

ing threads in extension 22 may be pre-formed or formed by
20 self-threading.

A further embodiment of the catheter is shown in

Figs. 16—17. Between the plug 24 and balloon 20, extension 22

encloses a length 24 of elastomeric tubing 50. One end of

this tubing is bonded to the extension 22 in the region 52. The

25 other end of tubing 50 may be integral with the end of the balloon

20. Extension 22 is bonded to the balloon in the region 54.

Extension 22 is provided with aperture 56 in overlying relation

to tube 50. When inflation liquid is introduced into the

catheter, the liquid enters chamber 58 between extension 22 and

30 the tube 50 to compress the latter and close the passage along

tube 50, as illustrated in Fig. 17. Further application of

inflation liquid causes aversion of the balloon, and still

further application of inflation liquid produces radial expan—

sion of the balloon. The longitudinal passage through tube 50

35 remains closed under the effect of inflation liquid pressure '

during all of these operations.
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A further embodiment of the catheter is shown in

Figs. 18-20. Here the balloon 20, preferably made of poly—

ethylene, is provided with an open end 21 of reduced diameter.

A collapsible elastomeric balloon 23 is sleeved over end 21

5 and bonded thereto. The balloon 23 is provided with a self- —

closing hole or slit 25. When inflation liguid pressure is

applied to the balloons 20 and 23, the balloon 23 collapses to

form a seal and close off the interior of the catheter from

the exterior thereof.

10 In the embodiment of,Figs. 16 and 17, the guide wire

18 may be passed through the sealed through lumen in either

direction, while in the embodiment of Figs. 18-20 such passage

must be made from the distal end of the catheter in order to

avoid collapsing of the balloon 23.

15 , It is to be pointed out that the elastomeric plug 24

of the embodiments of Figs. l-l7 can be fixed in place in

various ways. The preferred way, as disclosed, is to shrink

the containing tube partially around the ends of the plug,

thereby mechanically bracing the plug in position. The plug

20 can be adhesively secured to the containing tube, either with

or without the mechanical bracing relationship between tube

and plug.

All of the above—described embodiments allow placement

of the catheter body over a guide wire which has previously been

25 manipulated into the desired lumen or space. This provides
important advantages over previous linear extrusion catheters

which are incapable of being used directly over a guide wire

and must be positioned with a guiding catheter, if that is ’

possible, or without any guide or aid at all. The expertise

30 which physicians have in placing guide wires, particularly in

the cardiovascular and urological systems, makes this wire-

compatibility feature of particular importance.

The catheter embodiments of Figs. 1-17 allow replace—

ment of the guide wire after balloon extrusion, or eversion, if

35 desired, simply by pushing the guide wire back through the seal

and past the limit of balloon eversion and then by withdrawing

 RE A U
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the catheter over the guide wire (i.e., guide wires or other

thin objects may be passed in either direction through the

" seal). The physician can thereby easily maintain guide wire

access to a difficultly reached lumen or space if further

5 procedures or measurements are required in that space or another

space which is reached through it. The present catheter provides

these advantages while maintaining the advantages of the linear

extrusion catheter.
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WHAT IS CLAIMED IS:

1. A dilatation catheter comprising a catheter 5

body, a balloon attached to the distal end of said body and

inverted within said body, means including a tubular extension

5 attached to said balloon defining a through lumen, closure

means for said lumen operable to maintain said balloon in

sealed condition for eversion and subsequent radial expansion,

said closure means being penetrable by a guide wire, thin

cannula, or other thin element without loss of the sealed

lO condition of said balloon.

2. The catheter of Claim 1, said extension having

a funnel—like element at its distal end to guide said wire,

thin cannula, or other thin element into said lumen.

3. The catheter of Claim 1, said closure means

15 comprising an elastomeric plug secured transversely to said

extension in blocking relation to said lumen, said plug -

having a normally closed, puncture—like axial passageway

therein adapted to yieldingly accommodate said wire, thin

cannula, or other thin element without loss of the sealed

20 condition of said balloon.

4. The catheter of Claim 3, said extension having

a funnel-like element at its distal end to guide said wire,

thin cannula, or other thin element into said lumen.

5. The catheter of Claim 3, said plug fitting

25 within a radially enlarged portion of said extension and being

secured in place between radially diminished portions of said
extension.
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76. The catheter of Claim 3, said closure means

further comprising an elastomeric sleeve Within said extension,

- said sleeve having one end fixedly attached to said balloon and

the other end fixedly attached to said plug, said extension

5 having an aperture which provides communication for the applica—

tion of balloon-eversion fluid pressure to an annular chamber

between said extension and said sleeve to thereby collapse said

sleeve upon itself and seal said lumen against fluid flow.

7. The catheter of Claim 6, said extension having

10 a funnel-like element at its distal end to guide said wire,

thin cannula, or other thin element into said lumen.

8. The catheter of Claim 1, said tubular extension

having its proximal end secured to said balloon and having its

distal end closed except for a puncture-like normally closed

15 passageway extending therethrough, said tubular extension being

collapsible upon itself upon the application thereto of

balloon—eversion fluid pressure to seal said lumen against

fluid flow.

9. A method of providing a dilatation catheter of

20 the evertible-invertable balloon type with a sealed through

lumen to enable said catheter to be moved along a guide wire

while maintaining a sealed balloon system, said method comprising

the steps of initially forming said balloon with an axial

opening at its distal end, sealing said opening with an

“25 elastomeric plug which has been formed with a normally closed

axial passageway through said plug to accommodate a guide wire
while said balloon system remains sealed.
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application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application
serves as a request for a foreign filing license. The application‘s filing receipt contains further information and
guidance as to the status of applicants license for foreign filing.

Applicants may wish to consult the USPTO booklet, ”General Information Concerning Patents“ (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the US. Government website, http://www.stopfakesgov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the US. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121—128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The US offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of US. cities, states,
and regions competing for global investment; and counsels US. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of: Attorney Docket No.: 2005.86USREI3

Howard Root Et Al. Confirmation No.: 8790

Application No.: 14/070,161 Examiner: Unassigned

Filed: November 1, 2013 Group Art Unit: 3767

For: COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY
PROCEDURES__—__—_—__—__—.——————————-—

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE

PATENTING REJECTION OVER A PRIOR PATENT

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Commissioner:

The applicant, Vascular Solutions, Inc., owner of 100 percent interest in the instant

application hereby disclaims, except as provided below, the terminal part of the statutory term of any

patent granted on the instant application which would extend beyond the expiration date of the full

statutory term of prior US. Patent Nos. 8,043,032, 8,142,413, 8,292,850, and Reissue Application

Nos. 14/195,413, 14/195,435 and 14/195,385 as the term of said prior patents and reissue

applications is presently shortened by any disclaimer. The applicant hereby agrees that any patent

so granted on the instant application shall be enforceable only for and during such period that it and

the prior patents and reissue applications are commonly owned. This agreement runs with any

patent granted on the instant application and is binding upon grantee, its successors or assigns.

In making the above disclaimer, the applicant does not disclaim the terminal part of the term

of any patent granted on the instant application that would extend to the expiration date of the full

statutory term of the prior patents and reissue applications, “as the term of said prior patents and
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Application Ni). 141070.161

reissue. applicatinns is presently shortened by any terminal diaclaimer." in the event that said prim

patents and reissue applications later:

expire l‘nr failure to pay a maintenanre fee;

are held unenl‘brceablc;

are found invalid by a wart nf‘cnmpetcnijurisdiction;

are statutorily disclainwd in whole or terminally disclaimer? under 37 (3er § l .321;

have all Claims canceled by a raexaminafinn certificate;

are reissued; Gl‘

are in any manner terminated prior to the expiration nfthelr full StalLiLUl'y Eerm as pressmly

shortened by any tarmlnal disclaimer.

I hereby acknnwlcdge that any willful l‘alsa Statements made are punishable under 18 U.S.C.

{001 by fine or imprisonment of not more than five (3} years. or both.

lilecimnic payment Es submitted by crcdii card in. paymsm olfthe fee required under 37 CFR

§ 1.321(b} and § 1.200%). The Commissionsr is hm‘eby auflmrizad 10 gram any axiension affirm:

necessary for considm‘alion ol” this paper. andfor to charge any fee or crcclit any overpayment EU

Deposir Account No. 160631.

The undersigned is an attorney or agent nl‘racurd.

gaspe‘cgl‘tlll)-j_.sub§33i1‘te~:i. __.......

    
Paul (I. (Jnderick

Registration No. 45354-
Cusiomer No. 241 13

Pairersun Thuente Peder-sen, PA.

4800 IDS Center
80 South 81h Street

Minneapolis. Minnesota 55402v2l 00

"l‘elepl'lonc: {512.349.5766

Plggyg grartrtmy arfemirm qf‘fium ”86855613?for curry; charge unyfi-e rim: m Deposit .-‘l€¢?0tflfl No. i 6~ 0631.'7.(4
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Electronic Patent Application Fee Transmittal

Application Number: 14070161

Filing Date: 01-Nov-2013

COAXIAL GUIDE CATH ETER FOR INTERVENTIONAL CARDIOLOGY

Title of Invention: PROCEDURES

First Named Inventor/Applicant Name: Howard Root 

Filer: Paul C.Onderick/Mary Granger

Attorney Docket Number: 2005.86USRE13

 
Filed as Large Entity 

Utility under 35 USC111(a) Filing Fees

Su b-Total in

Description Quantity USD($) 

Basic Filing:
 

Pages:

Claims:

Miscellaneous-Filing-

Patent Appeals-and-lnterference:

Post-Allowance-and-Post-lssuance:

Extension-of—Time:
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Sub-Total in
Description Fee Code Quantity Amount

 
 

USD($)

Statutory or Terminal Disclaimer 1814 1 160 160

Total in USD ($) 160
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Electronic Acknowledgement Receipt

EFS ID: 18572797

Application Number: 14070161

International Application Number:

Confirmation Number:
 

COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY

TItle of Invention: PROCEDURES

 

First Named Inventor/Applicant Name: Howard Root

Customer Number: 24113

Filer: Paul C.Onderick/Mary Granger 

Filer Authorized By: Paul C.Onderick

Attorney Docket Number: 2005.86USRE13 

Receipt Date: 25—MAR—2014

Filing Date: 01-Nov-2013

Time Stamp: 11:43:08

Application Type: Utility under 35 USC111(a)

Payment information:

 
 

Submitted with Payment

Payment Type Credit Card

Payment was successfully receivedIn RAM 

RAM confirmation Number

Deposit Account 160631

Authorized User ONDERICK, PAUL C

 

 
 

The Director ofthe USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 
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Charge any Additional Fees required under 37 CFR. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 CFR. Section 1.21 (Miscellaneous fees and charges)

File Listing: 

File Size(Bytes)/
Message Digest Part /.zip (ifappl.)

Document
Document Descri tion File Name

Number p

. . 290966
2005_86USRE|3_Term|nal_DIsclTerminal Disclaimer Filed .

almer.pdf 7132436231lcfal4bd36b5fc9079d4 I feES
59:

Warnings: 

Information: 

Fee Worksheet ($306) fee-info.pdf 21d401e61ea667f47dbef1546c73c87b841 I
a628

  
Information:

Total Files Size (in bytes) 321279 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
Ifa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
lfa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

Ifa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Application/Control No. Applicant(s)/Patent under
Reexamination Application Number

Document Code - DISQ Internal Document — DO NOT MAIL

TERMINAL

DISCLAIMER IE APPROVED El DISAPPROVED

 

 
 

 

14/070,161 ROOT ET AL.                                  

This patent is subject
Date Filed : 03/25/14 to a Terminal

Disclaimer 
Approved/Disapproved by:

Angie Walker

  

 
US. Patent and Trademark Office
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REISSUE PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of: Attorney Docket No.: 2005.86USREI3

Howard Root et a]. Confirmation No.: 8790

Application No.: 14/070,161 Examiner: Osinski, B.

Filed: November 1, 2013 Group Art Unit: 3763

For: COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY

PROCEDURES
 

SECOND PRELIMINARY AMENDMENT

Mail Stop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Commissioner:

INTRODUCTORY COMMENTS

Prior to examination, please amend the above-identified application as follows:

The present amendment comprises the following sections:

A. Amendments to the Specification

B. Amendments to the Claims

C. Remarks

Please grant any extension oftime necessaryfor entry; charge anyfee due to Deposit/lccaum No. 16-0631.

Page 210 Medtronic Exhibit 1803



Page 211 Medtronic Exhibit 1803

REISSUE APPLICATION NO. 14/070,161

TO BE GIVEN PRIORITY IN EXAMINATION (MPEP 708)

AMENDMENTS TO THE SPECIFICATION

In the Specification

Please substitute the following amended paragraph(s) and/or section(s) (deleted matter is

shown by brackets and added matter is shown by underlining):

Page 1, section regarding “Related U.S. Applications”:

This Application is an application for reissue of US. Patent 8,292,850 which issued from

Application No. 13/359,059, filed Janua_ry 26, 2012 entitled “Coaxial Guide Catheter for

Interventional Cardiology Procedures” which is a divisional of Application No. 12/824,734, filed

June 28, 2010 now US. Patent 8 142 413' entitled “Coaxial Guide Catheter for Interventional
 

Cardiology Procedures”, which is divisional of Application No. 11/416,629, filed May 3, 2006

now US. Patent 8,048,032 entitled “Coaxial Guide Catheter for Interventional Cardiology

Procedures” Notice: more than one reissue application has been filed for the reissue of Patent

8,292,850; the reissue applications are this Application and continuation reissue Application

Nos. 14/195,385, 14/195,413 and 14/195,435 filed March 3, 2014.
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REISSUE APPLICATION NO. 14/070,161

TO BE GIVEN PRIORITY IN EXAMINATION (MPEP 708)

AMENDMENTS TO THE CLAIMS

A detailed listing of all claims that are, or were, in the present application, irrespective of

whether the claim(s) remain(s) under examination in the application is presented below. The

claims are presented in ascending order and each includes one status identifier. Those claims not

cancelled or withdrawn but amended by the current amendment utilize the following notations

for amendment: I. deleted matter is shown by brackets; and 2. added matter is shown by

underlining.
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REISSUE APPLICATION NO. 14/070,161

TO BE GIVEN PRIORITY IN EXAMINATION (MPEP 708)

1. (Original) A system for use with interventional cardiology devices adapted to be

insertable into a branch artery, the system comprising:

a guide catheter having a continuous lumen extending for a predefined length from a

proximal end at a hemostatic valve to a distal end adapted to be placed in the branch artery, the

continuous lumen of the guide catheter having a circular cross-sectional inner diameter sized

such that interventional cardiology devices are insertable into and through the continuous lumen

of the guide catheter; and

a device adapted for use with the guide catheter, including:

a flexible tip portion defining a tubular structure and having a

circular cross-section and a length that is shorter than the predefined length of the continuous

lumen of the guide catheter, the tubular structure having a cross-sectional outer diameter sized to

be insertable through the cross-sectional inner diameter of the continuous lumen of the guide

catheter and defining a coaxial lumen having a cross-sectional inner diameter through which

interventional cardiology devices are insertable; and

a substantially rigid portion proximal of and operably connected to, and more

rigid along a longitudinal axis than, the flexible tip portion and defining a rail_structure without a

lumen having a maximal cross-sectional dimension at a proximal portion that is smaller than the

cross-sectional outer diameter of the flexible tip portion and having a length that, when

combined with the length of the flexible distal tip portion, defines a total length of the device

along the longitudinal axis that is longer than the length of the continuous lumen of the guide

catheter, such that when at least a distal portion of the flexible tip portion is extended distally of

the distal end of the guide catheter, at least a portion of the proximal portion of the substantially

4
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REISSUE APPLICATION NO. 14/070,161

TO BE GIVEN PRIORITY IN EXAMINATION (MPEP 708)

rigid portion extends proximally through the hemostatic valve in common with interventional

cardiology devices that are insertable into the guide catheter.

2. (Original) The system of claim 1, wherein the tubular structure includes a distal portion

adapted to be extended beyond the distal end of the guide catheter while a proximal portion

remains within the lumen of the guide catheter, such that the device assists in resisting axial and

shear forces exerted by the interventional cardiology device passed through and beyond the

coaxial lumen that would otherwise tend to dislodge the guide catheter from the branch artery.

3. (Original) The system of claim 2, wherein the proximal portion of the tubular structure

further comprises structure defining a proximal side opening extending for a distance along the

longitudinal axis, and accessible from a longitudinal side defined transverse to the longitudinal

axis, to receive the interventional cardiology devices into the coaxial lumen while the proximal

portion remains within the lumen of the guide catheter.

4. (Original) The system of claim 3, wherein the proximal side opening includes structure

defining a firll circumference portion and structure defining a partially cylindrical portion.

5. (Original) The system of claim 1, wherein the tubular structure includes a flexible

cylindrical distal tip portion and a flexible cylindrical reinforced portion proximal to the flexible

distal tip portion.
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REISSUE APPLICATION NO. 14/070,161

TO BE GIVEN PRIORITY IN EXAMINATION (MPEP 708)

6. (Original) The system of claim 5, wherein the flexible cylindrical reinforced portion is

reinforced with metallic elements in a braided or coiled pattern.

7. (Original) The system of claim 2, wherein the flexible cylindrical distal tip portion

further comprises a radiopaque marker proximate a distal tip.

8. (Original) The system of claim 1, wherein the cross-sectional inner diameter of the

coaxial lumen of the tubular structure is not more than one French smaller than the cross-

sectional inner diameter of the guide catheter.

9. (Original) The system of claim 1, wherein the substantially rigid portion includes from

distal to proximal direction, a cross-sectional shape having a full circumference portion, a

hemicylindrical portion and an arcuate portion.

10. (Original) The system of claim 1, wherein the predefined length of the guide catheter is

about 100 cm and the total length of the device is about 125 cm.

11. (Original) The system of claim 1, further comprising a kit that includes the guide

catheter and the device in a common sterile package.

12. (Original) A system for use with interventional cardiology devices adapted to be

insertable into a branch artery, the system comprising:

6
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REISSUE APPLICATION NO. 14/070,161

TO BE GIVEN PRIORITY 1N EXAMINATION (MPEP 708)

a guide catheter having a continuous lumen extending for a predefined length from a

proximal end at a hemostatic valve to a distal end adapted to be placed in the branch artery, the

continuous lumen of the guide catheter having a circular cross-section and a cross-sectional inner

diameter sized such that interventional cardiology devices are insertable into and through the

continuous lumen of the guide catheter; and

a device adapted for use with the guide catheter, including:

an elongate structure having an overall length that is longer than the predefined

length of the continuous lumen of the guide catheter, the elongate structure including:

a flexible tip portion defining a tubular structure and having a

circular cross-section that is smaller than the circular cross-section of the continuous lumen of

the guide catheter and a length that is shorter than the predefined length of the continuous lumen

of the guide catheter, the flexible tip portion having a cross-sectional outer diameter sized to be

insertable through the cross-sectional inner diameter of the continuous lumen of the guide

catheter and defining a coaxial lumen having a cross-sectional inner diameter through which

interventional cardiology devices are insertable;

a reinforced portion proximal to the flexible tip portion; and

a substantially rigid portion proximal of, connected to, and more rigid along a

longitudinal axis than, the flexible tip portion and defining a rail structure without a lumen

having a maximal cross-sectional dimension at a proximal portion that is smaller than the cross-

sectional outer diameter of the flexible tip portion, such that when at least a distal portion of the

flexible tip portion is extended distally of the distal end of the guide catheter with at least

proximal portion of the reinforced portion remaining within the continuous lumen of the guide

7
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REISSUE APPLICATION NO. 14/070,161

TO BE GIVEN PRIORITY IN EXAMINATION (MPEP 708)

catheter, at least a portion of the proximal portion of the substantially rigid portion extends

proximally through the hemostatic valve in common with interventional cardiology devices that

are insertable into the guide catheter.

13. (Original) The system of claim 12, wherein, when the distal portion of the flexible tip

portion is insertable through the continuous lumen of the guide catheter and beyond the distal

end of the guide catheter, the device assists in resisting axial and shear forces exerted by an

interventional cardiology device passed through and beyond the coaxial lumen that would

otherwise tend to dislodge the guide catheter from the branch artery.

14. (Original) The system of claim 12, wherein the substantially rigid portion further

includes a partially cylindrical portion defining an opening extending for a distance along a side

thereof defined transverse to a longitudinal axis that is adapted to receive an interventional

cardiology device passed through continuous lumen of the guide catheter and into the coaxial

lumen while the device is inserted into the continuous lumen, the opening extending substantially

along at least a portion of a length of the substantially rigid portion.

15. (Original) The system of claim 12, wherein, after the device is inserted into the

continuous lumen of the guide catheter, the device presents an overall effective length of a

coaxial lumen through which an interventional cardiology device may be inserted while utilizing

only a single hemostatic valve and without any telescoping structure preassembled prior to the

device being inserted into the continuous lumen of the guide catheter.

8
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REISSUE APPLICATION NO. 14/070,161

TO BE GIVEN PRIORITY IN EXAMINATION (MPEP 708)

16. (Original) The system of claim 12, the device further comprising a radiopaque marker

proximate the distal portion of the flexible tip portion.

17. (Original) The system of claim 12, wherein the reinforced portion of the device is

reinforced with metallic elements in a braided or coiled pattern.

18. (Original) The system of claim 12, wherein the cross-sectional inner diameter of the

coaxial lumen of the flexible distal portion is not more than one French smaller than the cross-

sectional inner diameter of the guide catheter.

19. (Original) The system of claim 12, wherein the substantially rigid portion includes, from

distal to proximal, a cross-sectional shape having a full circumference portion, a hemicylindrical

portion and an arcuate portion.

20. (Original) The system of claim 12, wherein the elongate structure includes, starting at the

distal portion of the flexible distal portion, at least a first portion having a first flexural modulus,

a second portion having a second flexural modulus greater than the first flexural modulus, and a

third portion having a third flexural modulus greater than the second flexural modulus.
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REISSUE APPLICATION NO. 14/070,161

TO BE GIVEN PRIORITY IN EXAMINATION (MPEP 708)

21. (Original) The system of claim 20, in which the first flexural modulus is about 13,000

PSI plus or minus 5000 PSI, the second flexural modulus is about 29,000 PSI plus or minus

10,000 PSI, and the third portion flexural modulus is about 49,000 PSI plus or minus 10,000 PSI.

22. (Original) The system of claim 20, in which the first portion is about 0.1 cm in length,

the second portion is about three cm in length, and the third portion is about five cm in length.

23. (Original) The system of claim 12, wherein the predefined length of the guide catheter is

about 100 cm and the total length of the device is about 125 cm.

24. (Original) The system of claim 12, further comprising a kit that includes the guide

catheter and the device in a common sterile package.

Q (New) A system comprising:

means for guiding an interventional device from a location outside of a subject, through a

main vessel to a location near an ostium of a branch vessel' and 

means for receiving the interventional device from an intermediate or distal portion of the

means for guiding the interventional device to the location near the ostium of the branch vessel

and guiding the interventional device deeper into the branch vessel,

the means for receiving the interventional device and guiding the interventional

device deeper into the branch vessel including, in a distal to proximal direction, a tip

portion, a reinforced portion, a side opening, and a substantially rigid portion, and having

10
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REISSUE APPLICATION NO. 14/070,161

TO BE GIVEN PRIORITY IN EXAMINATION (MPEP 708)

a length such that when the distal end of the tip portion is extended distally of the distal

end of the means for guiding the interventional device to the location near the ostium of

the branch vessel, a portion of the proximal end of the substantially rigid portion extends

proximally of the proximal end of the means for guiding the interventional device to the

location near the ostium of the branch vessel 

wherein the tip portion, the reinforced portion, the side opening, and the

substantially rigid portion are configured to be passed, at least in part, into a lumen of the

means for guiding the interventional device to the location near the ostium of the branch

vessel, and

the side opening and the substantially rigid portion are configured to be more

rigid along a length thereof than the tip portion.

& (New) The system of claim 25, wherein the side opening includes at least one inclined

slope.

2, (New) The system of claim 26, wherein the side opening includes at least two different

inclined slopes.

gs, (New) The system of claim 25, wherein a portion of the side opening includes an arcuate

cross-sectional shape extending less than 180° of a full circumference.

11
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REISSUE APPLICATION NO. 14/070,161

TO BE GIVEN PRIORITY IN EXAMINATION (MPEP 708)

a (New) The system of claim 28, wherein the portion of the side opening having the

arcuate cross-sectional shape extends 25% to 40% of a full circumference.

3—0. (New) The system of claim 28, wherein the side opening includes a portion having a

hemicylindrical cross-sectional shape between the portion having the arcuate cross-sectional

shape and a portion having a full circumference cross-sectional shape.

A (New) The system of claim 25, wherein the reinforced portion includes one or more

braided elements embedded in a polmer.

Q (New) The system of claim 25, wherein a uniform inner diameter of a lumen of the

means for receiving the interventional device and guiding the interventional device deeper into

the branch vessel is not more than one French smaller than a second inner diameter of the lumen

of the means for guiding the interventional device to the location near the ostium of the branch

vessel.

Q (New) The system of claim 25, wherein the means for receiving the interventional device

and guiding the interventional device deeper into the branch vessel includes a concave track

along a portion of a length thereof.

fi (New) A method of forming a device adapted for use with a guide catheter having a

lumen, the method comprising:

12
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REISSUE APPLICATION NO. 14/070,161

TO BE GIVEN PRIORITY IN EXAMINATION (MPEP 708)

assembling together a device that includes:

a substantially rigid portion that includes a side opening extending for a distance

along a longitudinal axis of the device and accessible from a longitudinal side, defined

transverse to the longitudinal axis, to receive an interventional device; a reinforced

portion including one or more metallic elements, covered with a polymer, and a lumen;

and

a tip portion including a low durometer polymer or elastomeric material and a

lumen continuous with the lumen of the reinforced portion;

such that when the distal end of the tip portion is extended distally of a distal end

of the guide catheter, a portion of the proximal end of the substantially rigid portion

extends proximally of a proximal end of the guide catheter,

wherein the assembling together the device is performed by:

operably coupling the distal end of the substantially rigid portion and the proximal

end of the reinforced portion; and

operably coupling the distal end of the reinforced portionand the proximal end of

the tip portion.

3; (New) The method of claim 34, wherein the substantially rigid portion includes a hypo

tube or metal rail structure.

& (New) The method of claim 34, wherein the side opening includes an inclined sidewall

with a first slope.
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Page 222 Medtronic Exhibit 1803



Page 223 Medtronic Exhibit 1803

REISSUE APPLICATION NO. 14/070,161

TO BE GIVEN PRIORITY IN EXAMINATION (MPEP 708)

E (New) The method of claim 36, wherein the side opening includes an inclined sidewall

with a second slope different fiom the first slope.

fi (New) The method of claim 34, wherein the side opening includes, in a proximal to distal

direction, a first segment having an arcuate cross-sectional shape and a second segment having a
 

hemicylindrical cross-sectional shape.

fl (New) The method of claim 34, wherein the reinforced portion includes covering one or

more braided metallic elements with the polymer.

fl (New) The method of claim 34, wherein the reinforced portion including the lumen

includes a reinforced portion including a lumen having a uniform inner diameter that is not more

than one French smaller than an inner diameter of the lumen of the guide catheter.

4_l_. (New) The method of claim 34, wherein the substantially rigid portion, the reinforced

portion, and the tip portion includes, starting at the distal end of the tip portion and moving

proximally toward the proximal end of the substantially rigid portion, at least a first structure

having a first flexural modulus, a second structure having a second flexural modulus ggeater than

the first flexural modulus, and a third structure having a third flexural modulus ggeater than the

second flexural modulus.

14
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g (New) The method of claim 41, wherein the first structure having the first flexural

modulus includes a structure formed having a flexural modulus of about 13,000 PSI plus or

minus 5,000 PSI, wherein the second structure having the second flexural modulus includes a

structure formed having a flexural modulus of about 29,000 PSI plus or minus 10,000 PSI, and

wherein the third structure having the third flexural modulus includes a structure formed having

a flexural modulus of about 49,000 PSI plus or minus 10,000 PSI.

fl (New) The method of claim 34, wherein one or both of the reinforced portion and the tip

portion includes lining a lumen thereof with poly_tetrafluoroethylene.

fl, (New) The method of claim 34, wherein the tip portion includes a marker covered with

the low durometer mlymer or elastomeric material.

fl (New) The system of claim 25, wherein the side opening is incorporated with the distal

end of the substantially rigid portion.

fl (New) The system of claim 25, wherein the side opening is incorporated with the

proximal end of the reinforced portion.

fl (New) The system of claim 25, wherein the means for receiving the interventional device

and guiding the interventional device deeper into the branch vessel includes, starting at the distal

end of the tip portion, at least a first portion having a first flexural modulus, a second portion

15

Page 224 Medtronic Exhibit 1803



Page 225 Medtronic Exhibit 1803

REISSUE APPLICATION NO. 14/070,161

TO BE GIVEN PRIORITY IN EXAMINATION (MPEP 708)

having a second flexural modulus greater than the first flexural modulus, and a third portion

having a third flexural modulus greater than the second flexural modulus.

fl (New) The system of claim 47, wherein the first flexural modulus is about 13,000 PSI

plus or minus 5,000 PSI, the second flexural modulus is about 29,000 PSI plus or minus 10,000

PSI, and the third flexural modulus is about 49,000 PSI plus or minus 10,000 PSI.

42, (New) The system of claim 25, wherein a distal portion of the means for receiving the

interventional device and guiding the interventional device deeper into the branch vessel is

configured to anchor within the ostium of the branch vessel and resist axial and shear forces

exerted by the received interventional device that would otherwise tend to dislodge the distal

portion.

& (New) The system of claim 32, wherein the lumen of the means for receiving the

interventiona] device and guiding the interventional device deeper into the branch vessel is

configured to receive a stent and a balloon catheter.

i (New) The system of any one of claims 25-29, 32, 45 or 47-50, wherein a structure

forming the side opening includes one or more cuts.

fl, (New) The system of claim 51, wherein at least one cut includes two radial cuts along a

single line and separated by a section of uncut structure.
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a (New) The system of claim 51, wherein a first cut is spaced approximately 0.010 inches

apart from a second cut.

& (New) The method of any one of claims 34-38 or 40-42, wherein the side opening

includes a structure having at least two aligped cuts separated by a section of uncut structure.
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REMARKS

Claims 1—54 are pending. By this Amendment, no claims are cancelled, claims 25, 28,

29, 30, 32, 34, 38, 40 and 41 are amended and new claims 45-54 are added.

This application is a reissue application and is to be given priority in examination. MPEP

708.

Notice: more than one reissue application has been filed for the reissue of Patent

8,292,850; the reissue applications are this application and continuation reissue Application Nos.

14/195,385, 14/195,413 and 14/195,435 filed March 3, 2014.

“The parent and continuation reissue applications should be examined together if

possible.” MPEP 1451(II)

Entry of this Preliminary Amendment for the above-identified reissue application is

respectfully requested.

The filed broadening reissue claims are directed to an additional invention, embodiment

or species not originally claimed that represent an overlooked aspect of the invention in the

issued patent.

The amendments and additions to the claims are made to correct one or more defects

causing US. Patent No. 8,292,850 to be partly inoperative or invalid.

Examination and reconsideration of this application are respectfiJlly requested.

Explanation of Amendments to the New Claims

Claims 25, 28, 29, 30, 32, 34, 38, 40 and 41 are amended as follows as compared to the

similarly numbered claims filed in the first Preliminary Amendment in this application.

18
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25. (Currently Amended) A system comprising:

means for guiding an interventional device from a location outside of a subject,

through a main vessel, to a location near an ostium of a branch vessel; and

means for receiving the interventional device fiom—the—leeatiefi—near—the—esti’cm—et‘

the—branch—vessel an intermediate or distal portion of the means for guiding the

interventional device to the location near the ostium of the branch vessel and guiding the

interventional device deeper into the branch vessel,

the means for receiving the interventional device and guiding the interventional

device deeper into the branch vessel including, in a distal to proximal direction, a tip

portion, a reinforced portion, a side opening, and a substantially rigid portion, and having

a length such that when[[ any distal end of the tip portion is extended distally ofl[ a]]

th_e distal end of the means for guiding the interventional device to the location near the

ostium of the branch vessel, a portion of[[ a]]fi proximal end of the substantially rigid

portion extends proximally of[[ a]]_th_e proximal end of the means for guiding the

interventional device to the location near the ostium of the branch vessel,

m the tip portion, the reinforced portion, the side opening, and the

substantially rigid portion gr;configured to be passed, at least in part-throughfl a

lumen of the means for guiding the interventional device to the location near the ostium

of the branch vessel, and
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meerperated—mthrthe—distal—end—pemea—ef and the substantially rigid portion—er—a

preaeimal—end—pertien—efithe—reinfereed—pefi-iemare configured to be more rigid along a

length thereof than the tip portion.

28. (Currently Amended) The system of claim 25, whereinfl the]]_a portion of the side

opening—having—the includes an arcuate cross-sectional shape—inelades—Qégé—tedw-‘i/o extending

less than 180° of a full circumference.

29. (Currently amended) The system of claim[[ 25]]fi, wherein the portion of the side

opening having the arcuate cross-sectional shape-iael-udes—a—less—than—ROLpertien extends 25%

to 40% of a full circumference.

30. (Currently Amended) The system of claim [[25]] g, wherein the side opening includes a

portion having a hemicylindrical cross-sectional shape between the portion having the arcuate

cross—sectional shape and[[ the]]_a portion having[[ the]]_a fiill circumference cross-sectional

shape.

32. (Currently Amended) The system of claim 25, wherein[[ an]] a uniform inner diameter

of a lumen of the means for receiving the interventional device and guiding the interventional

device deeper into the branch vessel is not more than one French smaller than[[ an]]E inner

diameter of the lumen of the means for guiding the interventional device to the location near the

ostium of the branch vessel.
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33. (Currently Amended) whereinthe means for receiving the interventional device and

guiding the interventional device deeper into the branch vessel includes a concave track along a

portion of [[its]] a length thereof.

34. (Currently Amended) A method of forming a device adapted for use with a guide

catheter having a lumen, the method comprising:

providing assembling together a device that includes:

a substantially rigid portion that includes a side opening extending for a

distance along a longitudinal axis of the device and accessible from a longitudinal side,

defined transverse to the longitudinal axis , to receive an interventional device;

prefiel‘mg a reinforced portion including one or more metallic elements, covered

with a polymer, and a lumen;

providing a tip portion including a low durometer polymer or elastomeric material

and a lumen continuous with the lumen of the reinforced portion;

such that when the distal end of the tip portion is extended distally of a distal end of the

guide catheter, a portion of the proximal end of the substantially rigid portion extends proximally

of a proximal end of the guide catheter,

wherein the assembling together the device is performed by:

operably coupling[[ a]]t_h_e_ distal end of the substantially rigid portion[[ to a]]gng

m proximal end of the reinforced portion; and

21

Page 230 Medtronic Exhibit 1803



Page 231 Medtronic Exhibit 1803

REISSUE APPLICATION NO. 14/070,161

TO BE GIVEN PRIORITY IN EXAMINATION (MPEP 708)

operablx coupling[[ aflfi distal end of the reinforced portion[[ to 3]] and the

proximal end of the tip portion;

 
35. (Currently Amended) The method of claim 34, wherein presiding the substantially rigid

portion includes Mag-9mm a hypo tube or metal rail structure.

36. (Currently Amended) The method of claim 34, wherein presiding the side opening

includes fer—mmg-eeebtafinng an inclined sidewall with a first slope.

37. (Currently Amended) The method of claim 36, wherein prestid-ing the side opening

includes foming—er—ebtaini-ng an inclined sidewall with a second slope different from the first

slope.
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38. (Currently Amended) The method of claim 34, wherein presiding the side opening

includes feménger—ebtaining, in a proximal to distal direction, a first segment having an arcuate

cross-sectional shape[[,]] and a second segment having a hemicylindrical cross-sectional shape;

 

39. (Currently Amended) The method of claim 34, wherein presiding the reinforced portion

includes covering one or more braided metallic elements with the polymer.

40. (Currently Amended) The method of claim 34, wherein prewding—the—reinfereed—pert-ien

ineluei-ir-ig the lumen '- 

an—has a uniform inner diameter that is not more than one French smaller than an inner diameter

of the lumen of the guide catheter.

41. (Currently Amended) The method of claim 34, wherein providing the substantially rigid

portion, the reinforced portion, and the tip portion includes, starting at[[ aflfl distal end of the

tip portion and moving proximally toward[[ aflfi proximal end of the substantially rigid

portion, feming—er—ebtaining at least a first structure having a first flexural modulus, a second

structure having a second flexural modulus greater than the first flexural modulus, and a third

structure having a third flexural modulus greater than the second flexural modulus.

42. (Previously Presented) The method of claim 41, wherein feming—er—ebtaiaing the first

structure having the first flexural modulus includes fiems-ing a structure formed having a flexural
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modulus of about 13,000 PSI plus or minus 5,000 PSI, wherein forming—embtahaing the second

structure having the second flexural modulus includes forming a structure mihaving a

flexural modulus of about 29,000 PSI plus or minus 10,000 PSI, and wherein fanning—er

obtaining the third structure having the third flexural modulus includes forming a structure

formed having a flexural modulus of about 49,000 PSI plus or minus 10,000 PSI.

43. (Previously Presented) The method of claim 34, wherein previdiag one or both of the

reinforced portion and the tip portion includes lining a lumen thereof with

polytetrafluoroethylene.

44. (Previously Presented) The method of claim 34, wherein providing the tip portion

includes cowering a marker covered with the low durometer polymer or elastomeric material.

New Claims Added in this Preliminary Amendment

New claims 45-54 are added as compared to the first Preliminary Amendment in this

application.

45. (New) The system of claim 25, wherein the side opening is incorporated with the distal

end of the substantially rigid portion.

46. (New) The system of claim 25, wherein the side opening is incorporated with the

proximal end of the reinforced portion.
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47. (New) The system of claim 25, wherein the means for receiving the interventional

device and guiding the interventional device deeper into the branch vessel includes, starting at

the distal end of the tip portion, at least a first portion having a first flexural modulus, a second

portion having a second flexural modulus greater than the first flexural modulus, and a third

portion having a third flexural modulus greater than the second flexural modulus.

48. (New) The system of claim 47, wherein the first flexural modulus is about 13,000 PSI

plus or minus 5,000 PSI, the second flexural modulus is about 29,000 PSI plus or minus 10,000

PSI, and the third flexural modulus is about 49,000 PSI plus or minus 10,000 PSI.

49. (New) The system of claim 25, wherein a distal portion of the means for receiving the

interventional device and guiding the interventional device deeper into the branch vessel is

configured to anchor within the ostium of the branch vessel and resist axial and shear forces

exerted by the received interventional device that would otherwise tend to dislodge the distal

portion.

50. (New) The system of claim 32, wherein the lumen of the means for receiving the

interventional device and guiding the interventional device deeper into the branch vessel is

configured to receive a stent and a balloon catheter.
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51. (New) The system of any one of claims 25-29, 32, 45 or 47-50, wherein a structure

forming the side opening includes one or more cuts.

52. (New) The system of claim 51, wherein at least one cut includes two radial cuts along a

single line and separated by a section of uncut structure.

53. (New) The system of claim 51, wherein a first cut is spaced approximately 0.010 inches

apart from a second cut.

54. (New) The method of any one of claims 34-38 or 40-42, wherein the side opening

includes a structure having at least two aligned cuts separated by a section of uncut structure.

Formal Request for Teleghonic Interview

The undersigned formally requests that, before issuance of any Office Action, a

telephonic interview be held between the Examiner and the undersigned, at the Examiner’s

convenience. The Examiner is kindly requested to phone the undersigned at 612.349.5740 to

arrange a time for such telephonic interview.

Su art or Claim Amendments and Additions

As required by 37 C.F.R. § 1.173 and MPEP § 1453, support for new claims 25-44 can be

found in the originally-filed patent application, as presented in the following table:
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TO BE. GIVEN PRIORYW {TN [SKI-’XEVIINNE‘ION (MPH? 2703)

; (:aaim Ciaim """"" " {'Ziagampkur1:pncarmn
3 No. AdditiuMsf Seriai No». 131359359, filegi on Jan. 26,

i E 20.12

 

 

 

 

 
E In the- iablii, bracketed fanguaga Endica‘ms dcistimks and undefined language indicates additiuns.
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In View 91" the fibregoing, it is submitted that this appiicaiiun is in condition for aHm-vancc.

Famrabie consideration and prompt aHDwance of that appiicmmn are respectfidiy requested.

The Examine-r is invimd 1.0 talephune the undersigned if the Examiner behaves it would

be useful to advance prosecutian.

12331365133331}: submitted
\

  
Brad D. Pedersen

Registrafitm N9. 32433

{lusmmer N0. 241 13

Patterson Thueme Pederscn‘ PA,
48% IDS Caner

80 Scum 3m Straw

Minneapolia, Minmgom 55402—2160

7i‘clephone: 612.349.5740
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First Named Inventor/Applicant Name: Howard Root 

Filer: Bradley Pedersen/Mary Granger

Attorney Docket Number: 2005.86USRE13

 
Filed as Small Entity 

Utility under 35 USC111(a) Filing Fees

Su b-Total in

Description Quantity USD($) 

Basic Filing:
 

Pages:

40 00

Multiple Dependent Claims 390 390 

Miscellaneous-Filing:

Patent-Appeals-and-lnterference:

Post-Allowance-and-Post-lssuance:
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Sub-Total in

U5D($)

Extension-of—Time:

Description Fee Code Quantity Amount

Miscellaneous:

Total in USD (5) 
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Electronic Acknowledgement Receipt

EFS ID: 19279317

Application Number: 14070161

International Application Number:

Confirmation Number:
 

COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY

TItle of Invention: PROCEDURES

 

First Named Inventor/Applicant Name: Howard Root

Customer Number: 24113

Filer: Bradley Pedersen/Mary Granger 

Filer Authorized By: Bradley Pedersen

Attorney Docket Number: 2005.86USRE13 

Receipt Date: 11—JUN—201 4

Filing Date: 01-Nov-2013

Time Stamp: 18:29:25

Application Type: Utility under 35 USC111(a)

Payment information:

 
 

Submitted with Payment

Payment Type Credit Card

Payment was successfully receivedIn RAM 

RAM confirmation Number

Deposit Account 160631

Authorized User PEDERSEN, BRADLEY D.

 

 
 

The Director ofthe USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 
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Charge any Additional Fees required under 37 CFR. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 CFR. Section 1.21 (Miscellaneous fees and charges)

File Listing: 

Document . . . File Size(Bytes)/
Number Document Description me Name Message Digest Part /.zip (ifappl.)

3930536

2005_86USRE|3_PreAmd.pdf 4904Id41dd470l6713974767df3097c642l

Multipart Description/PDF files in .zip description 

Document Description

Preliminary Amendment

Specification

 

Applicant Arguments/Remarks Made in an Amendment

Information:

32267

lbbbe.) Bh’l aecbbbd/dbcd’IZIHSaSbc/IS
a)935

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

Fee Worksheet (SBOG) fee-info.pdf

Warnings:

New Applications Under 35 U.S.C. 111
lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date ofthe application.

 

National Stage of an International Application under 35 U.S.C. 371

Ifa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
Ifa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Application Number 14/070 161  
 

Substitute for form 1449/PTO 
  

  
INFORMATION DISCLOSURE Filing Date

STATEMENTBY APPLICANT W...
(Use as many sheeLt as necessary)
 Art Unit 3767

U.S. PATENT DOCUMENTS

EXAMINER Cite Publication Date Name of Patentcc or Applicant
FNITIAL No.l MM-DD—YYYY ofCited Document

Number-Kind Code2 "7mm”

US-7,232,452 B2

 
  

   
   

 

 

 

 
  

 

 
 

06-19-2007 Adams ct a1.

9”5”

CIC‘ ‘9‘.”

iiiiiiiiiiennneeeeee
 FOREIGN PATENT DOCUMENTS

EXAMINER Cite Foreign Patent Document Publication Date
INITIAL No.' MM-DD-YYYY Name of Patentee or Applicant 1“

Country Code NumberKind Code
1' known

EXAMINER DATE
SIGNATURE CONSIDERED
‘EXAMINER; Initial il' reference considered. whether or not citation is in conformance with MPEP 609, Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant.
'Applicant's unique citation designation number (optional), ISee Kinds Codes ofUSPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3Enter Office that issued the document,
by the two—letter code (WIPO Standard 5T3). 4For Japanese patent documents. the indication of the year ol'the reign of the Emperor must precede the serial number of the patent
document. ‘Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 il'possible. “Applicant is to place a check mark here it’English
language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete. including gathering. preparing, and submitting
the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden. should be sent to the Chief lnfomtation Officer. U.S. Patent and Trademark Office. U.S. Department ofCommerce. Washington. DC 20231. DO
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents. P.O. Box I450 Alexandria. VA 22313-1450.

of Cited Document
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Electronic Acknowledgement Receipt

EFS ID: 19285319

Application Number: 14070161

International Application Number:

Confirmation Number: 

COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY

TItle of Invention: PROCEDURES

 

First Named Inventor/Applicant Name: Howard Root

Customer Number: 24113

Filer: Paul C.Onderick/Mary Granger 

Filer Authorized By: Paul C.Onderick

Attorney Docket Number: 2005.86USRE13 

Receipt Date: 12—JUN—201 4

Filing Date: 01-Nov-2013

Time Stamp: 13:17:44

Application Type: Utility under 35 USC111(a)

Payment information:

 
 

 
Submitted with Payment

File Listing:

Document Document Descri tion FileSize(Bytes)/ Multi Pages
Number P Message Digest Part /.zip (ifappl.)

366981

2005_86USRE|3_Spp|DS.pdf 07la536bb47bb7 l b4e26d5a53ae9ec0cac5
73ff8
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Multipart Description/PDF files in .zip description 

Document Description Start End

Information Disclosure Statement (IDS) Form (SBOS)
 

Warnings:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

 
New Applications Under 35 U.S.C. 111
Ifa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

Ifa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
Ifa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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REISSUE PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of: Attorney Docket No.: 2005.86USREI3

Howard Root Et Al. Confirmation No.: 8790

Application No.: 14/070,] 61 Examiner: Unassigned

Filed: November 1, 2013 Group Art Unit: 3767

For: COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY

PROCEDURES

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Pursuant to 37 CFR § 1.56, and in addition to information disclosed in any previously

filed prior Information Disclosure Statements, the attention of the Patent and Trademark Office

is hereby directed to the references listed on the attached Form PTO—1449. It is respectfully

requested that the information be expressly considered during the prosecution of the above—

referenced application, and be made of record therein and appear among the “References Cited”

on any patent to issue therefrom.

The listing of a reference herein is not an admission that the reference is prior art or is

material to patentability. 37 CFR §1.97(h). Applicant reserves the right to establish the

patentability of any claimed invention over any of the information provided herewith, and/or

prove that this information may not be prior art, and/or prove that this information may not be

enabling for any aspect of the information provided herewith.

Page 252 Medtronic Exhibit 1803



Page 253 Medtronic Exhibit 1803

Application No. 14/070,161

This Information Disclosure Statement is being filed without a certification or fee

because this Information Disclosure Statement is being filed before the mailing date of a first

Office Action on the merits. No certification or fee is required. 37 CFR § l.97(b)(3).

The Examiner’s attention is directed to the applications or patents, if any, to which

priority is claimed, as well as to any continuing applications which claim priority to the above-

referenced application, and to applications, if any, that may be related by virtue of similar

claimed subject matter as the above-referenced application (collectively, the “Related Case(s)”).

The Related Case(s), or documents associated with the Related Case(s), are identified on the

attached form PTO-1449 by serial number, publication number and/or patent number, along with

a copy of the current prosecution history, downloaded from PAIR where available. The current

prosecution history for the Related Case(s) is submitted as an NFL document for the convenience

of the Examiner.

The prosecution history for any and all of these Related Case(s) may include information

material to patentability of the above-referenced application including Office Actions,

Responses, Office Communications or Notices of Allowance, all of which are readily accessible

to the Examiner via PAIR/PALM. To promote consistency and full disclosure during the

prosecution of the above-referenced application together with the prosecution of any of the

Related Case(s) and to assist the Examiner in complying with the obligations of MPEP

2001.06(b), the Examiner is respectfully requested to review the prosecution history of each of

the Related Case(s). This reguest for review should be considered ongoing throughout the

prosecution of the above-referenced application with an updated review via PAIR/PALM

of the prosecution histories of any Related Casels) being made prior to issuance of any
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Application No. ILLIO’FUJM
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PTO/SB/06 (09-11)
Approved for use through 1/31/2014. OMB 0651-0032

U.S Patent and Trademark Office, US. DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Applicaflm or DOCKEI Number Filing Date
Substitute for Form PTO-875 14/070,161 11/01 /201 3 I] To be Mailed

ENTITY: [I LARGE IZI SMALL [I MICRO

APPLICATION AS FILED — PART I

(Column 1) (Column 2)

NUMBER FILED NUMBER EXTRA RATE (3;) FEE (35)

El BASIC FEE

El SEARCH FEE N/A N/A’37CFR1.16k, I ,or m

I] EXAMINATION FEE N(37 CFR 1.15Io)i (p). or Ian
TOTAL CLAIMS
37 CFR 1.16 i))

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37

EIAPPLICATION SIZE FEE
(37 CFR1.16(s))

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16()))
" If the difference in column 1 is less than zero, enter “‘0 in column 2.

APPLICATION AS AMENDED — PART II

(Column 1) (Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

06/12/2014 AFTER PREVIOUSLYAMENDMENT PAID FOR

PAW ~54 =10Independent * , *M

D Application Size Fee (37 CFR1.16(s))

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR l.16()))

AMENDMENT
(Column 1) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY
AMENDMENT PAID FOR

Total (37CFR -
115a); * Minus n
Independent -
(370FRI.Is(h» M'nus

D Application Size Fee (87 CFR1.16(s))

P RESENT EXTRA

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16()))
AMENDMENT
* If the entry in column ’I is less than the entry in column 2, write “0" in column 3. LIE
"" If the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter “20". /STELLA LITTLE/
*** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter “3".
The “Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and bythe USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the indIVIduaI case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Substitute for form 1449/PTO Comlerei Known
Application Number 14/070,161

INFORMATION DISCLOSURE Filing Date November 1, 2013

STATEMENT BY APPLICANT First Named Inventor Howard Root Et Al.
(Use as many sheen: a: necessary)

Art Unit 3767

Examiner Name Unassigned

NON PATENT LITERATURE DOCUMENTS

EXAMINER ' Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
INITIAL . item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s),

publisher, city and/or country where published

Defendant, Boston Scientific Corporation’s Prior Art Statement, Dated
December 20, 2013, cited in Civil No. 0:13-cv—01172-JRT-SER.

Defendant, Boston Scientific Corporation’s First Amended Prior Art Statement,
uril 25, 2014, cited in Civil No. 0:13-cv-01172-JRT—SER

Plaintiff, Vascular Solutions, Inc.’s Response to Defendant Boston Scientific

Corporation’s Prior Art Statement, Dated January 23, 2014, Civil No. 0:13-cv—
01 172-JRT-SER.

Plaintiff, Vascular Solutions, Inc.’s Response to Defendant Boston Scientific

Corporation’s First Amended Prior Art Statement, Dated July 1, 2014, Civil No.
0:13-cv-01 172-JRT-SER.

 

 

  
—_—_SIGNATURE CONSIDERED

*EXAMINER: Initial if reference considered. whether or not citation is in conformance with MPEP 609. Draw line through citation if not in

conformance and not considered. Include copy of this form with next communication to applicant. 'Applicant’s unique citation designation
number (optional). 2Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR [.98. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to
take 120 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing
this burden, should be sent to the Chief Information Officer, US. Patent and Trademark Office, US. Department of Commerce, Washington,
DC 20231. DO NOT SEND FEES 0R COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450
Alexandria, VA 22313-1450.

Ifyou need assistance in completing thefarm. call I-800-PTO-9l99 (1-800- 786-9199) and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 19663171

Application Number: 14070161

International Application Number:

Confirmation Number:
 

COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY

TItle of Invention: PROCEDURES

 

First Named Inventor/Applicant Name: Howard Root

Customer Number: 24113

Filer: Paul C.Onderick/Mary Granger 

Filer Authorized By: Paul C.Onderick

Attorney Docket Number: 2005.86USRE13 

Receipt Date: 23—JUL—201 4

Filing Date: 01-Nov-2013

Time Stamp: 16:27:20

Application Type: Utility under 35 USC111(a)

Payment information:

 
 

 
Submitted with Payment

File Listing:

Document Document Descri tion FileSize(Bytes)/ Multi Pages
Number P Message Digest Part /.zip (ifappl.)

387408

SuppIDS.pdf 4e56fl007f347dbf741e71ae0dae9e61aMd
31199
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Multipart Description/PDF files in .zip description 

Document Description Start End

Transmittal Letter

Information Disclosure Statement (IDS) Form (SBOS)
 

Warnings:

Information:

. 1018777
NPL1_Defndnt_BSCs_PrIorArtSNon Patent Literature

tmt.pdf 0603 2058849bb4flc849c1699(147Db0be 2':

Warnings: 
Information:

‘ 927970
NPL27BSC571stiAmendedPrIor

Non Patent Literature ArtStmt.pdf 6(d9cccfie0c1fd2d5f80772310i630e5€602
6H4

Information:

805092
NPL3_VSIs_Resp_to_BSCs_Prio

rArtStmt.pdf 1b6m0cc3Sd9c4434a225b2d24o4a4f6d77
e733

Warnings:

Information:

954667

Non Patent Literature

  
N PL4_VSIs_Resp_to_1st_Amen

Non Patent Literature dedPriorArtStmt.pdf 1a720908920f(0735f311ab6843d1651931 ‘
[3441:

Warnings: 
Information:
 

 
Total Files Size (in bytes) 4093914
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date ofthe application.

 

National Stage of an International Application under 35 U.S.C. 371

Ifa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
Ifa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application. 
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7 PATENT APPLICATION
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of: Attorney Docket No.: 2005.86USRE13

Howard Root Et Al. Confirmation No.: 8790

Application No.: 14/070,161 Examiner: Unassigned

Filed: November 1, 2013 Group Art Unit: 3767

For: COAXIAL GUIDE CATHETER FOR INTERVENTIONAL CARDIOLOGY

PROCEDURES

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Mail Stop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Pursuant to 37 CFR § 1.56, and in addition to information disclosed in any previously

filed prior Information Disclosure Statements, the attention of the Patent and Trademark Office

is hereby directed to the references listed on the attached Form PTO-1449. It is respectfiilly

requested that the information be expressly considered during the prosecution of the above-

referenced application, and be made of record therein and appear among the “References Cited”

on any patent to issue therefrom.

The listing of a reference herein is not an admission that the reference is prior art or is

material to patentability. 37 CFR §l.97(h). Applicant reserves the right to establish the

patentability of any claimed invention over any of the information provided herewith, and/or

prove that this information may not be prior art, and/or prove that this information may not be

enabling for any aspect of the information provided herewith.
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Application No. 14/070,161

This Information Disclosure Statement is being filed without a certification or fee

because this Information Disclosure Statement is being filed before the mailing date of a first

Office Action on the merits. No certification or fee is required. 37 CFR § 1.97(b)(3).

The Examiner’s attention is directed to the applications or patents, if any, to which

priority is claimed, as well as to any continuing applications which claim priority to the above-

referenced application, and to applications, if any, that may be related by virtue of similar

claimed subject matter as the above—referenced application (collectively, the “Related Case(s)”).

The Related Case(s), or documents associated with the Related Case(s), are identified on the

attached form PTO-1449 by serial number, publication number and/or patent number, along with

a copy of the current prosecution history, downloaded from PAIR where available. The current

prosecution history for the Related Case(s) is submitted as an NFL document for the convenience

of the Examiner.

The prosecution history for any and all of these Related Case(s) may include information

material to patentability of the above-referenced application including Office Actions,

Responses, Office Communications or Notices of Allowance, all of which are readily accessible

to the Examiner via PAIR/PALM. To promote consistency and full disclosure during the

prosecution of the above-referenced application together with the prosecution of any of the

Related Case(s) and to assist the Examiner in complying with the obligations of MPEP

2001.06(b), the Examiner is reSpectfully requested to review the prosecution history of each of

the Related Case(s). This reguest for review should be considered ongoing throughout the

prosecution of the above-referenced application with an updated review via PAIR/PALM
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Application No. £450.70, 1 6 i
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a waiver 0f secrecy, if appiicabie, as m such applicalimis new in upon issuance. ufthe above-

:‘ef‘erenced appli taiifln as a mutant. Fm purposes; of tha Related {3336(5), it should be Hamid that:

£in Mme. Related Cascis} are pubiished or mimrwise pubhcly available on PAIR.

Please. mm: that copieg of the references that were died by m submitted to the Office in

applicat‘iuns which sue relied upmn far 2m eariier filing date under 35 USS § 120 may ha fauna

in the appropriate records via PAHM’ALM. 37 CFR § 1.9S(d).

Respectfully submitted,
.-“""x v ‘ -"fififififi\

3 a“ ‘- ~I
’3'e x‘

2 "‘{e 

Cusicrsmer No‘ 24K 13

Palm'sm‘: "Magma Pedcmm, PA.
4800 IDS Center

80 Suuth 8111 Street

Mimmapoiig M innesma 5134023.] {)U

Taiephene: 612.349.53’66

Pieas‘e gram gm}- extension qfli‘mr: Mammy}!for may; cimrgg (myfee [mg m flaws?! .skfcmmr No. 16-0531.

Lu

Page 262 Medtronic Exhibit 1803



Page 263 Medtronic Exhibit 1803

{{E-EESUE FA’E‘ENT A§3§§LIC éfl‘iQN

{N TEE £§NE3®D STATES §3’&"§“E§N'§” ANE} TRAREMMEK Q?§§€3E

in re the: asyiisafim {ii} Niamey {kicks-i Ni}; Eifififiifiifififififiifi

fiawsi‘afi Rm: E: a}. Cmafix‘mafian N9: 323330

Npgfiésatém "Ne; “Swami? Emminer: 3i Ssinski

Fiiafi; Nm‘emfisr 1,2923 {Swap Ari unit: 3%?

E3333“: CQAXEAi. QUEER QATHETERR FER}: {NYERVEENTKBNAL {L‘Ai‘éififliflfiy

E’Nififiifimfiig

NG'TFEF"§C§E"§{}N {I}? cgmggggimsm g‘Rg‘QfiEflfifiifi

Maii Sissy} REESgijE
{Sammissknmr fm Pixiem‘is

MIX. 33:»: MSQ

waériai V3 323 i3«is§5fi

Sit

in scem‘dmiee with 3? SEE, @4353, 3‘? CFR § iiiTePfii‘b} anfi MFE? §E§§3Eififii the

afiamim a? fix“: Gffiae is hgi‘flgfif diseased {:3 maéing Ems? Farms Revésw {Tags Numim {E’Rmizk

MM: {153: Fares“: Ne $32§§§§€3§ ass-i fmer- Fm‘i‘m Raview (fiase- Numim 3?R§8ia§«i§€i‘?§3 {UiSi

E‘azsm Na 3,292335‘53} which mists- ie m: miss}: :1an which tiais missus awiiwiim is @3381.

The afienimn 9f {ks Gi‘fice is 33%;) harass}? dimciefi is gsmafing; his? Fairies Nevis“: {Ease

Num‘bsr EFREGMwQfifi? {US Pastas: Nil $342,433); finger firms Review Case: Numhsr

EFRZiEZo‘MGfW} {3‘51 Fa {131: Ne. 3&43‘337‘ mid his?” Parse: Review {Ease Numbszr Kfifiifisfi»v».

{KNEE {U53 Fasten: Na. 333%,332}, Thesis mists m famfiy mambers 0:“ ms gséfimi was which

this missus: apgiiicaiism is hams. The Examiner is z‘esgsecii’izfiy 3%:qusz m camsfifiar mas-2: {rm-2r

Page 263 Medtronic Exhibit 1803



Page 264 Medtronic Exhibit 1803

."-\1’)p§i‘€:fl‘ii0fl No. MIUYIJIJM

Farms Reviews, their 33¢ "wt-313331313 and proscenium riscmds, in‘fihrnmtiou, and 1111: art cited

Ihemin1113111133311131131101]. No {131215 1363:1131”! due with {his 5!.{111111131011

M1 13f these Inter Farms Review Cases are subiect to 1.111 Order ALIIhmrigix1g 11111111 Mmions

Io "Y3m1i11aic dated August 13‘ EU 14.

C1333131511‘ the i’ciilimm 113T {met 13mm Emit-.1“ Undo: 17 CPR? § 42.100 355 ili'fid in 17110?)

Ofihc '11b0\"3611‘1¢nliize33<;3 2m: 313312-th harem 1‘03 the Examiner's 1:01w1311ie'nc3.

11123139311“31513311111th
3"" 13 {MU-v\ J’CM“\ :‘3r 32 (v ,i ; I k ‘

§" ’3 a- !“ \a .- \... .2“a M I \ m. 1.»... ~~:f“
\. ‘ In xwwvmwmwll‘“ “ WWW“ “

3331111 (‘ Oxiderick

ResgistmIion No. 4.3 3531

Customer NO. 34113

Eamrsun"1'l'1111311te Pedersen, PA.
4801'} IDS Came?

36 831,113"; 8111 Sheet

31131311:apoIis \iinnesnm 35402-2100

'i"t":iep}mn;ez 612.349.5765

Please change any fan? (me wish this snbmfssimr m Ik’pasi! 313201121: No. I642631’

‘7‘k.

Page 264 Medtronic Exhibit 1803



Page 265 Medtronic Exhibit 1803

ATTACHMENT A.

Page 265 Medtronic Exhibit 1803



Page 266 Medtronic Exhibit 1803

[NEED STATES PATENT AND TRADEMARK OFFECE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

BOS’I‘ON SCEENTEHC CORPORATIGN and

BOS"1"GN SCHENTEFEC 8(2'EN’E'E11 ENC.

Petitioner

VASCULAR SQUJHUNS, INC.

Patent Owner

Carat: EPR: Unassiiimed

Patent 8,2928%}

Afiomey Backs? NO. {30252 3 6438057

PETETEQN FQR ENTER E’ARTES REVEEW

EINBER 37 SEE. § 42A 93
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Deelaratien efRenald Jay Seiar, PhD, with attached Appendix}:

Cumieuium Vitae of 8.011in Jay Solar. Phi). and attached Appendix
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Memerandum In Support of Metien fer Prefiiminary hljumtiml filed 1027
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Inter partes review is respectfully requested for claims 1—4, 8,] l2, 14, 18: of

US Patent Ne. 8,292,850 (“the ‘856 Patent”) {,lfixh. llllll l.

I. MANDATQRY Nt'l'l‘lClfiS (37 (ERR. § 42.3{3}(l))

The :l’eilowiiig mandatory tietiees are previtietl as part ot’this Petitiert.

A. Real l’et‘tywln-«lhterest (37 SEE. § 42.Sth){l ))

Bosteri Scientific Corporation and Beston Scientific Seirtted3 inc.

(eelleetively “’i‘etitienet”) are the real earties—in—ihterest

B. Related Matters (37 QRR, § 42t8(hl(2))

The “8550 Patent is presently the subject of litigation brought lay the Patent

Owner against Petitioner in the US, District Court for the District of Minnesota in

at ease titled Vizseulm' Saizrztz'rms, inc. 1;, Heston Scientific Corp”, Ne. l:l 3~ev~l l72

(JET/SEER) (May iii, 230B}. Petitioner is also seehirtg inter partes review of the

‘850 Patent: on other grounds in ahethei' petititm to he tiled concurrently herewith.

Futther, Petitioner is filing two separate petitions on Fltjllel‘edutldalll grounds

seeking inter patties review at" US. Patent No. 839489332 { the “(332 patent”) and

one hetitieri seeking review (if US. Patent No. Silé‘llgllfil (the “‘4'; 3 patent”) to he

tiled concurrently herewith. in all? five petitions will he filed Petitioner requests

that all of these petitions be assigned to the same Beard for editiiriistrative

efficiency as. all three patents ere closely related and ere directeti generally to the

same subject matter. Speeitieally, the “850 patent is a divisien of application No.

lZ/SZ—‘tflfvél, which issued as the ‘4l3 patent, and the Vii?) patent is a divisieh of
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application No. EFL/416,629. which issued as the “032 patent. The claims

chaiieriged therein are method (‘413 patent (fish. 1905)} and apparatus (“032

patent (fish. 1804)) versierrs 0f the system, claims 0f the “850 patent chalieriged

herein.

C. Lead Ami Rack-{Zip Ceunsei {37 CARR, §§ 42.8%){3}, 42.19%»

Petitieners designate undersigned David R. Marsh (Reg. No. 41,408) of

Ariioid 8i; l’efier LLP as iced counsel and Kristen L. Lensbery (Reg. No. 53,183).

aise 0f Arrreid 8L Rerter LL95 as backup counsei.

Lead Ceunsei Backu‘rjp Ceurisei

David R. Marsh (Reg. Ne. 43 ,498) ' Kri star: L. Larrsbery (Reg. No. 53.} 83)
ARNOLD & PORTER LL? ’ ARNGLD &, PORTER [LP

555 Twelfth Street, NW ’ 555 Tweifih Street; NW

Washington, DC 29004—1206 ‘ Washington. DC 20094—1296

"i'eiepheee: 202.942.5068 ’ '1‘eiephcne: 292.942.5186
Facsimiie; 202.942.5999 * Facsimile: 202.942.5999

Emaii: davidmarshfie mrtercem * Eriiaii: kristarriansberv-"fija ortercem

 
D. Service Enfermsriee {3‘7 €13.92. § 42.88368)

Fetitiener cements to service by eriiaii to Feed and backup ceunsel at

XBSC_____VSE____iPR8ervice@apertcr.ceiir.

II. PAYMENT OF FEES (37 ERR, § 42.1%3}

The undersigned authorizes the Office is Charge Deposit Account N0. 59»

2387 the fee set ferth in 37 CPR. § 42E 5(3). or any other appiicabie fees. far this

Peiitien fer inter {James review. The undersigned further authorizes payrrrenr for
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any additional fees that might be due in eonneetion with this Petition to he eharged

tn the eho‘ve—refiereneed Deposit Acermnt.

Ill. 3UhiMARh’ 0597 RELEVANT TECHNGLQGY AME} ‘856 PATENT

A. (Everview (it tnterventienel {I erttiolegy i’roeeo‘ u res

The claims of the ‘850 patent are directed to the field of interventionai

cardiology procedures? such as the treatment of obstructive coronary artery disease.

(See Exh. lGOl, 3727—36). During such procedures; physicians deploy thin, flexible

treatment devices, such as guidewires, balloon catheters, filters, stents, stent

catheters, or other devices to treat. a. blockage {eeelnsion} or narrewing (stenosis) in

the arteries due to athe‘roselerotie piaques or other lesions. (See Declaration of

Ronaici jay Solar, Phi). (“Solar Declaration”) (Exit. l003 1] 8)}. The physician

introduces the treatment deviee into the patient’s vaseniar system through the groin

or wrist and advances it to the site of a blockage to perienn a proeetiure 7777777 sueh as

the inflation of a haiioon or the placement of a stent—to relieve the hloekege and

restore blood flow. {[a’). Oftene to create a passage for such treatment devices;

physicians insert a “guide catheter” earlier in the procedure. {id}. in coronary

interventions, this guide catheter typically runs front the groin or wrist to one of the

coronary estie (two openings in, the aorta that open into the coronary arteries} but

is too wide for advancement beyond the ostiurn. (Id). The 135% patent is directed to

an apparatus that is deliverable througi‘i a standard guide catheter for extension
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heyend the estlurn to provide haelt: up support77777777i.e.,, to prevent the guide catheter

from being tiisietiged tinting the procedure. (See, rag, liixh. ltlillg 2:45—49}.

B. {teneriptien 0f ’l‘lre Alleged lnventien fit The ‘Séltl Patent

The ‘856 Patent (Exit. liltll) eentaintt 24- nystem Ciait‘tlS, ineluding two

independent claims (claims l and 12}. The speeifieatien of the “850 patent states

that it relates “generally te catheters used in interventienai eerdielugy preeeduree”

anti “‘[nrhne particularly apparatus for increasing heehup suppert fer catheters

inserted inte the eerenery arteries item the aorta.” (Extra ititli, Rig—22).

The ehaiiengett claims of the “850 patent are not streightihrwerd] Unlike

typical syetem claims? the ‘850 patent eleitns are replete with timetional language

and untbiguuus structural limitatieng that are unsupperteti by either the

Speeitieatien er knowledge in the art at the tirne 0f the eiairneti inventinn Claim l

at the ‘SSQ patent is representative of the independent claims:

1. A system for use with interventienai eertiielegy devices

adapted to he innertnhle into a binneh artery? the system comprising: a

guide catheter having a continuous iuinen extending for a predefined

length from it proximal end at a hernestatie valve tn a distal end

adapted te be placed in the branch artery, the continuum lumen of the

guide catheter having a circular erase—sectional inner diameter sized

such that interventienei enitiiolegy devices are innertahle into and

through the eentiuueus lumen of the guide catheter; e, deviee adapted

for uSe with the guide catheterq ineluding: a flexible tip portion

defining a tubular structure and having a Circular eruss—seetien and a
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length that is shorter than the predefined length of the continuous

lumen of the guide catheter, the tubular structure having a cross—

sectional outer diameter sized to he insertahle through the cross—

sectional inner diameter of the continuous lumen of the guide catheter

defining a coaxial lumen having a cross—sectional inner diameter

through Which interventional cardiology devices are insertahle; and a

substantially rigid portion proximal of and operahly connected to, and

more rigid along a longitudinal axis than, the tlexihle tip portion and

defining a rail structure without a lumen having a maximal cross—

sectional dimension at a proximal portion that is smaller than the

cross-sectional outer diameter of the flexible tip portion and having a

length than when combined with the length of the flexible distal tip

portion, defines a total length of the device along the longitudinal axis

that is longer than the continuous lumen of the guide catheter? such

that when at least a distal portion of the flexible tip portion is

extended distally of the distal end of the guide catheten at least a

portion of the proximal portion of the substantially rigid portion

extends proxirnally tliirongh the hemostatic valve in common with

interventional cardiology devices that are insertahle into the guide

catheter.

(Exit. ltltll, l0235—lli4).

Dependent claim 2. of the “850 patent depends from independent claim l and

requires that “the tubular structure includes a distal portion ariapied to be extended

beyond the distal end of the guide catheter such that the device assists in

resisting axial and shear forces exerted by the interventional cardiology device

‘Ji
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passed through and beyond the coaxial lumen that would otherwise tend to

dislodge the guide catheter train the branch artery.” (at, “15—2).

l.)ependent eiairn 3 {depending from independent claim l and dependent

etairn 2}, is direeted to a “proxirnat side opening" in a proximal portion of the

tubular Structure, where such opening “extendtaij for a distance along the

longitudinal aeeess” and is “transverse [i.e., at an angle} to the longitudinal axis.”

Dependent eiairn t4 {depending from independent eiairn l2) contains snhstantiaiiy

Similar limitation except that the “partially eylindri eal portion defining an opening

extending for a distance airing a side thereof” in the substantially rigid (as opposed

to tubular) portion (1:19 1 Lift—2d}.

Dependent claim at depends from claim 3 and requires a “structure defining a

full Circumference portion and structure defining a partiaiiy eylindrieai portion,”

(at, ll32l~23l as; would result from a. tube being Ski‘ved at an angle for part of its

length These ‘side opening claimsfi are directed to that which wag well known in

the art when the ‘SSG patent was filed: that the entryway te a lumen tor the

delivery of intravasealar cardiology devices may he shit/edit or cut at an angie.

Dependent Claim 8 {denending front independent eiaint l} and i8

{depending from independent clairn i2) require that “the cross—sectional inner

diameter of the martial lumen of the tubular structure is not, more than one French

smaller than the cross—sectional inner diameter of the guide catheter.”

6
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C. Effeetive Fiiiiig Date (tithe Centestett Fetertt

As depicted below, the ‘853 patent asserts priority hack to May 35 2086

through a chain of two applications: (if) US. Patent Appiieatioh Ne. iii/416$”

{tiled May 3, 2086 and issued as US. Patent No. 8,84-87932 (the “3632 patent”),

and (2) US. Patent Appiieetien Not 12,/824?734 (flied June 28, 2910 and issued; as

US. PeteritNe. 8,i42.4i3 (the “’4i3 patent”}).l

 

Asserted Priority Chime Bfflif‘. ’SSQ Patent
 

     
 

D. Summary (if the Froseeiitieri Hietery of the ‘SSti Fetertt

‘ Petitioner’s depictieh ot‘the asserted priority claims of the “850 patent is for

iiiustrative purposes only. Petitioner hetes that it is eetttestittg the asserteri priority

date of the “850 patent in a. corieiirrerttiy fried parztiiei Petition? “Petition Bf”

eiieiiengirig the eieittis et‘ the ‘350 patent on (fitters-em grounds. (See Exit. iGGS).

Since the prior art relied upon for purposes of this Petition her; art effective prier art

date weii before Patent Ownergs asserted priority date ofMay 37 2006, Petitioner

appiies this as the presumed effective date of the £850 patent exchrsiveiy for

purpoeee of its arteiyeig herein.

Page 278 Medtronic Exhibit 1803



Page 279 Medtronic Exhibit 1803

The ‘850 Patent was filed as US. App. Serial No. l3/3593l359 on January 26,

2tll2 (Exit. ltltle reaper l}. The prosecution at the ‘tl32 patent, to which the “8:30

claims ptiurityg spanned live years and three months. Inning that time, the

Examiner issued numerous rejections of elaitns which are nearly identical to the

system Claims of the ‘850 patent challenged herein. Ultimately, hoe/even thllowlng

at least six rejectitmn and eight Itfilel’lillfltiillS, the Examiner conditioned

patentahility 0f the claims on the addition of a “tail structure without a lumen”

limitation Within the substantially l‘i gid portiun.

The elanns of the ‘SSG patent issued following an amendment by the same

Examiner of independent claims l and l2 thawing the leeation ofthe “rail Stine-tine

witheut a lumen” limitatiun item the tubular structure el’ the flexible tip portion

(Where the Patent Owner had Sought te include it), to the substantially rigid.

puttinn, where it: had been included in the “@352 patent. The Examiner’s stated

teasuns fut allowance were that, “just as in the patent applications, the examiner

did not find any teaching 0r suggestion for the Claimed arrangement. Specifically,

adding a guide catheter to the claimed tail structure with the claimed flexible tip

that is insertahle tln'uugh a, liernestatie valve is not taught or suggested by the print

art.” A Notice of Allowance was mailed August 22., 2&2, and the *850 Patent

issued on {letober 23,, 2912. tlfixh. lQGZ at l6).

IV. REQUlREh’lENTS FOR ENTER l’ARTES REVIEW'
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As. set forth beiow and pursuant to 37 (LIFE. § 42.1043, eeeh requirement for

innarprzrtes review oftne ‘850 Patent is satisfied.

A. Gronntts t‘nr Standing tinder 37 Ctt’ilt't. §2 diZJQLE-(tt)

Petitioner certifies that the ‘ESQ patent (EX 10m ), is avaiiabie for inter

perms review and that Petitioner is not baited or estop‘ped from requesting an inter

partes review eitniienging the ciaims on the grounds identified in this petition.

B. identification nt‘ Cttnilenge anti Reiiet" Requested

Pursuant tn 37 CPR. § 42.3t)4(h), the nreeise reiiet‘ requested by Petitioner

is that claims 14, 8, E2? 143 and 38 of the ‘859 Patent be found nnpatentabie.

C. Ctntnts fer thteti Inter Petites Review is Requested

'i'mrsnant to 37 CFR‘, § 42.t64{b)(t), Petitienet requests inter parties review

of eiaints L49 8, i2, i4, and 18 ofthe ‘SSG Patent.

D. The Sneeit‘ie Art: and Stntntnry Grottntfis) nn Wind: the

Cttniienge ts Reset? tinder 37’ Cgflit. § emittemxfi

This FPetition, supported iiy the grounds set: forth beiow and the Soiat

Decinrationg demonstrates a i‘easonabie likelihood that Petitioner Wiii nrevztii with

resneet to at ieast one of the chaiienged Gianni; and that each of the chaiienged

eieims is nnpatenta‘nie for the reasons cited herein. Lee 35 1.18.13. §314{e). Dr.

Soiarf, an expert with 37 years of acatiernie and industry experience in the field of

interventionni cardiology de‘vicest has reviewed the eiaim charts submitted in the

‘850 Petition and is in agreement with the grounds of inveiidity and the exr'itientiary
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support set forth therein. (See Exit. 1003 3E 8'2). Later patter review is requested in

view ei’ttte thitowing references and specific grounds fer rejectient

Greunds

Ciaims i—Z, and ’52 are antioi ,ated in US 5,527,292 (“Adams- ‘29?)

"terms L4, 12 and M- are Obvious ever Adams ‘292 in View ef US

  
 

 

 

2 . 5,’776{E4’E (“Kieirr’fi
2 _E Ciairns L4, 12 and 14- are Obvious ever Adams ‘292 in View ef US i
v E 7,2329452 (“Adams “452”)

4 _E Ciairns L4, 12 and 14- are Obvious ever Adams ‘292 in View ef US i
_E 5332.894726‘Steinke”)

S E Claims i—Z, 8, 12 and 13 are obvious over Adams ‘293 in view of i
E Knowiedge Of One Of Skiii in the Art
E Claims i—E, 8', 12 and 13 are obvious over Adams ‘292 in view of “New i

e E Method to increase a Baekup Suppert ef a 6 French Guiding Cerenary
E Catheter? 2604,] Takehashi {Define Article (“'i‘aitahashi”)

  
Petitioner reserves the right to present new arguments and prier art

referenees if the Patent G‘tvner meves to amend the eitaiienged eiaims.

V. Nee—Redundaney ef P‘rerrosed Atterrrative Greends

Petitioner urges the Board to adept each greund 0t" unparenta’biiity raised

with respect to oiaims i~4q 8, 125 14 and, t8 of the ‘SSQ patent for at Eeast the

foiiewing reasens. The prepesed grounds for institution presented in the present

Fetitien (“Petitien Aft are not redundant ever each ether, 0r ever the greunds of

rejection presented in the concurrently filed paraiiei Fetitien for fitter primes review

of the challenged eiaims of the “850 patent, (“Petitien 8" (Exit. 1008)), because

several differences exist between the apptied prior art and their respective grennds

for rrnpatentabiiity. For exampiet the primary prior art reference (Miltara) in

'10

Page 281 Medtronic Exhibit 1803



Page 282 Medtronic Exhibit 1803

parallel Petitien B differs train the primary prior art reference raised herein

(Adams 3292), Millara anticipates a different set: est“ dependent claims (claims 3, at,

and l4) tlrrnuglr its disclnsure of a skit/ed presitnal side Opening in Figures i-E‘s.

Adams ‘292 anticipates the eiairned difference in diameter between the inner

diameter oi’tire device and the inner diameter utitlie standard guide catheter of “nut

more than tine French” (elaiins 8 and lit), As a result, during the course {if this

preceeding, if instituted, Patent ()Wner could amend the claims to be limited, to just

One of these claimed embndinrents that is neat. covered by anticipation in View nf

Adams ‘292 (Petition A) or Miliara (Petition 8} alone. Accordingly all grounds

based on both Adams ‘292 and Mitiara are needed to enter all of the embodiments

eneenipassed by claims l, 2,, and 12, and, as sueit, are not redundant. indeed,

because of the Patent Owner’s unreasonably firnctienai and bread claims? it is

irnnerati‘ve that each greund ofunpatentability be adopted so that the Patent Owner

will be forced to address the differences in the underlying structures 0f the systems

in the cited references, and so that Petitiener may address any arguments by the

Patent ()wner regarding the abiiity of structures in the prior art to pertirrrn tlie

varittus funetinus recited in each of the ehailenged claims.

Petitioneris asserted ground (if unpatentahility in Petition B based on Full

No. US. Edi/$260219 (publicatinn Of US. Patent Application “#716,629: the

applicatinn of tlie‘ti'BZ patent) is not redundant {if the other greunds of
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nnpatentahiiity raised herein because it renders obvious ah challenged claims oniy

it” the ‘850 patent is denied the henetit of its eiaitned May 3, 2606 primity date.

For sirniiar reasons: the grounds of nnpatentahiiity raised in the present

Petition regarding the niwinnsness of the sidemonening iintitations of eiaitns 3y 4,,

and 14 are not redundant given that the far reaching functional language of such

eiairns necessitate Petitioner’s aiternative proposed grounds of unoatentahiiity on

the hasis of both anticipation in View of Mihara and ohviousness over Mihara in

View of the knowiedge of one of skiii in the art.

it the PTAB disagrees and determines that the grounds raised herein are

redundant of those raised in Petition A“, and wiii institute oniy on the grounds of

one Petition, Petitioner respeetfidiy requests institution on the basis of Petition A.

Moreoven if the P'i‘AB determines that there is redundancy with respect to the

grounds raised herein regarding anticipation in View of Mihara and ohvionsness of

eiaims 3, 49 and 14 over Mihara in combination with the knowiedge of one of shiii

in the art9 Petitioner suggests institution on the grounds oi" Mihara in View of the

imowiedge of one of shiii in the art.

VI. Lerei of Shiii in the Art

A person of ordinary shiii in the art (“POSA”) at the tirne of the alleged

invention of the ‘850 patent wontd have been someone with at: teast the edni‘vaient

ot‘a medieai degree from an accredited institution (nsnaiiy denoted in this eountry
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as a MD. degree) er seineene with the equivalent Of a, masters degree front an

accredited institution (usually denoted in this country as an MS. degree) in

hieinedieai engineering. The nerson rnust have at least three years of experience

working as an interventienel eardinlogist, interventinnei mdielogist, eerdietherneie

surgeon, interventionuiist or biomedical engineer er hieinedieet device designer

and/er manufacture“. Extensive experience and teehnieni training might suhstitnte

fer educational requirements, While advanced degrees might substitute fer

experience. (Exit. 1003 W 238—37: 9

A. Cnnstrnetinn fit“ The Chntienged Claims

Pursuant to 37 CPR. § 42.lt}0(h), the Claims subject t0 inter partes review

shall receive the “breedest reasonable construction in light of the speeifieatien of

the patent in which [they] appearfiu” Beennse the standards 0f ehtim interpretation

used by the {Saints in patent iitigatien dither train those used by the Office in inter

partes review proceedings eteirn inteipretatiens submitted herein tn demonstrate a,

Reasenahle Likelihood 0f Prevailing are net binding upen Petitiener in any

litigation may not correspond to. Claim constructions under the iegal standards that

get/err: eeurt preeeedings. All claim terrns net specifically addressed helnw have

been aeeerded their broadest reasonable interpretation (“BM”) in light of the
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patent specification, including their plain and ordinary meaning tn the extent such a

meaning enuid he determined by a Skiiieri artisan?

1. “refit strueture Witnnut a turnen”

Because the ‘859 patent fines not dineiose any Structure for the “rail structure

Without a iurnen” iirnitntion of independent ciairns i and ii? it is invalid under 35

USC. §i 12, ii 2. The word “rail” appears in the specification of the ‘850 patent

oniy twine“ First; the Summary of the invention refers to e, “guidewire raii

segment,” defined as “nermitiingj delivery withrnrt hioeking the use of the guide

catheter.” (Extra 3063, 2:65). Seem/id Fig. i7 is described as. “a pier: View of n

coexiai guide catheter having a ionger raii Segment,” without any guidance as to

which portiont’ss} of Figure E7 constitute the “raii segment.” Neither of these

references diseieses any meaning for “raii” in the einirn terrn “raii Structure Without

a lumen.” (Exit. “10% ii (34}. Mni‘eever, nothing in the specification Suggegts that

$6

the rail Structure eennists of the tapered inner catheter,” “fuii circumference

33 ‘4

portion)” “cutout petion,” “reinibrced portion,” “heniieyiindrieai portions second

‘5? Ci.

fuii cirenrnferenee portion,” “nreuate portion? braid or ceii reinforcement,” “inost

proximai portion et‘ hrnid er eoii rein fereenient,” “relief eut,” “hernimtuhe pertien,”

 

3 Petitioner reserves the right to ehaiienge the validity of the ‘032 patent eiainis

hatred on a t’aiiure tn eornpiy with 33 HQ ft" i, 2,, and 6, in any proceeding.

i 4
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9'7 ‘4‘

“single eats,” “double eutst connector hub,” “funnel portion,” “grip portions” t0

name a 'it‘ew, ner would he so read by 3 1303A. (1d).

il’lewevert 35 USE. § 3ll(h) prevents Petitioner train challenging the

vaiidity at an originai eiairn based on a faiiure tn camel}; with 35 USE. § l l2 in

this Petitien. Aecnrdinglyt suiely for the purpose elf challenging the patentahility of

independent apparatus Claims 1 and 12 under 35 USC. §§ 102 and 1933 and

eiairns 2, 3, 4, 8, iii, and 38 depending therefrom, Petitioner submits that. a POSA

would understand “rail stnicture” to refer to a pushing er advancement structure.

“Monorail” or rapid exchange catheters are characterized by a relatively shert

guide Wire lumen; this cannot be the “rail structure” fer purposes of the claim,

however, because the ciairned structure must he “without a turnen.” (Exit. €003

“W 64—66)" A POSA would therefore understand, the “rail structure” t0 he the ether

:t’eatnre of rapid exchange catheters, a. stiffening element that makes the eatheter

sufficiently pushahle te advance (even though it is not being advanced over a guide

wire throughout its entire iength). (id). Accordingly, the tertn “rail structure

witheut a lumen” can be construed i’er purposes (if this Petition t0 mean a “pushing

er advancement: structure witheut a iunieut”

2. “interrenttenai eardieiegy derieet's)”

lnterventinnal eardielegy devices are thin; flexible treatment devices such

as guidewires, halloen catheters filters, stentse stent catheters, or other devices to
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treat a hieekage 01' narrowing in the arteries due to atheteseiemtie piaques 0i ether

iesiens (Exit. 1903 “H 67). The sneeitieatinn of the “859 patent: expressiiy defines the

term “intewentienai cardiniegy devices” eonsistentiy with this eonstt‘uetinn. (Exit.

1001? 1:28-31) (“Per the punieses of this appheatinn? the term ‘intei‘ventienei

cardiology devices is te be understand to ineiude but not be limited te guidewiten,

hztiitmn catheters; stents and stent catheters”).

3. “tn i‘eeeive an intei‘ventinnnt eardieiegy device inte the

eneniei inmen white the nruximei pertien remains Within1'

the tuinen at the guide enthetet” I “adapted te reeeive an

interventinnni entttieingy tieviee passed threugh enntinunns

inmen (it the guide catheter and intn the enexini iumen
White the deviee is inserted inte the enntinuens Etnnen”

Dependent eiaim 3 recites that the structure of the ptnxitnai side opening to

which the eiaim is directed is “to receive the interventinnai cardiology devices into

the coaxiai iumen white the proximai nettien remains within the imnen 0f the

guide Cittheteiz” Dependent eiaim i4 siniiiatiy recites an opening “adapted to

receive an intewentinnai eerdioingy device nessed through enntinnnun lumen of

the guide catheter and. intn the coaxiai iuinen white the device is inserted inte the

enntinnnus iuinen...i” This hingnage meteiy indicates the intended use of the

einimed nmximai epening (to receive an intewentienai catdiniegy device), and the

device itseif (for use within a guide catheter) its weii as the enter in which sueh

intended uses may occur (receiving the device “inte the coaxial hnnen White the

pl‘OXiiliai portinn remains Wi thin the hnnen of the guide catheter”), Aeeetdingiy,

i (i
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such language should not he read as pesitive limitations an apparatus claims 3 or

E4 ef the ‘359 patent. To the extent that: there is doubt, the Bill of the claims

suggests that only the structural limitatien(s) of claims 3 and l4 (namely, a shived

proximal Opening) he aecurded patentahle weight. The Federal Circuit has made

clear that the validity of an apparatus claim depends 391535;) “en the claimed

strueture {and} not on the use er purpose at that structure.” Ctrttuima Ming Im’i

Lac. 1?. Cuoisavingaeem, Inc, 289 F.3d Bill: 809 (Fed. Cir. 2092}.

Because the ‘858 patent Claims are system claimsfi the requisite invalidity

analysis turns er} a direct ceruparisori of the claimed structures t0 prior art

struetures. See [a re Shreihem L28 F.3d M73, M77 (Fed. Cir. l997’) Carolina

Mtg. D257, 289 F.3d at Elli} (“Te hold Otherwise Wtiuld e'fleetively impose a

method limitation an an apparatus claim withuut justificatien”). 'l‘he tunetiunal

statements in claims '3 and id- are net structural because the entire stmeture ett‘ the

proximal side opening; is described elseWhere in the claim; deletion of the

functional phrases; frum claims 3 and 14 would not affect the structure of the

claimed proximal opening. At meat, the language requirea a prexirnal epening

large euuugh t0 alluw passsage Oran iuterveutieual cardiulegy device.

Petitiuuer has, nevertheless? included sufficient evidence such than ever}

if the Beard were tu construe theee funetieual statements tit" intended use as
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pesitive limitatiens of ciaints 3 and 14, the gmunds for unpatentebilifif set forth

beiew stiii tender the ehailenged eiaims invaiid in View at the cited art.

4. “adapted tn be extended neynntt the distei ena nt‘ the

guide catheter white 3 presents} petttnn remains within

the Enmen nt‘ the guide {catheters seen that the tteviee

essists in resisting exits} and sheet threes exerted by the

Entet‘ventienai eettténtngy devise passed tntengtl and

beyentt the enexini Enmen that wentd ntnetwise tend tn

{Eistedge the guide entttetet‘ item the ttmnett artery“

Dependent claim 2 teeites: “the system at claim i wherein the tubular

structure inetn es a distal pettien adapted te be extended beyantt the distat eaa’ at"

the guide catheter white at ptaxima! pettina remains within the imam 0f the

gata’e eatttetet, sack that ttte devise assists in resisting axiat and sitettrfatees

exerted 52y the interventteaal attaining}? device passed thraagit ana‘r beyaaa’ the

eettxiat tamett that wantti nttzetwise tenet tn distmtge the guide eatiteterfinm the

branch artetyn” (Exit. HEEL china 2)" These are statements of intenfied use, not

structure} ianguage The reievant stmcnn‘e} iimitations»»»»»»»»a tubuiat stmetnte haying

distal} and preximai penises—is incinded elsewhere in the eiaim. As discussed

flew, to patentnbiy distinguish the chimed inventinn from the prion: art, a

recitation ef intended use must reset“: in a stntetntei difference netween the eieinted

invention and the print art. See, eg. Practitioner’s Manuai 0f Patent Exannning

Free. § 737 {peragnnph 7.37.69). As teng as e ptiet an; structure weuEd be capabte

afpetfenning the intended. use? then it meets the Claim. Id. In any event even if

'18
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this funetienai language in dependent claim 2 were accord-ed pateittahie weight, the

prim art expressly discioses this timctien, as set forth hehsw.

B. The Prier Art Referenees

As set forth heiem the references uport which Petitioner relies aii constitute

prior art to the ‘032 patent under @9265), some of which aise constitute prior art

wider §i.02{a), as set t’erth below.3

'1. Adams “2592

US Patent No. 5,527,292 to. Atiarrist et af. (“Aeartts “2'92”; (Exit. 191?}

matured from an appiication flied on September 9, i994, pi‘iei‘ to the eariiest fiiiiig

date the benefit (if which is ciaiiried by the ”850 patent and is therethre aveiiabie as

prior art to the ‘850 eaterit under 35 USC. § 192th). Adams 292 describes a

guide catheter extertsion: ”The ittventien is directed to the structure and use 0? a

distal extensien {intravaseuiar device} for a guide catheter” (Exit. i992. 4:35—38;

Exit. 1903 W 69—76}, and discieses, inter with:

An i'i‘itravascuiar device having an eioegated 'i‘iexihie tube sized fer

insertion into a cerenai'y 'Vessei beyond a distai end of a guide

catheter. 'iri use? the flexihie tube has its proximai eriti within a guide

3 Ali references te 35 USC §§ MD and 103 are to the premAiA version ot‘the

United States Code in aceerdarice with the thing date of the patent at issue.

i 9
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catheter and has its distal end extending to a treatment site in a

cerenary artery. The device also including a push red attached re a

prexirnal end at the flexible tube t0 facilitate plaeettient of the flexible

tube within the coronary artery requiring treatment.

(Id. at Abstract}. A benefit at the deviee diseleeed in Adams “292 is the ability to

extend the flexible tuhe heyend the diatal tip et‘ the guide catheter 30 that it is

sufficiently deep~seated heyend the salient to ancher the peeitien of the guide

catheter during treatment:

A prexiinal end of the flexihle tube 32 is advanced so that a

significant pertien of the flexible tube 32 extends into the artery

beyond the dietal end at the guide catheter l2 t0 secure the guide

catheter l2 at the eerenary estiurn t‘er guiding a eerenary treatment

device into the artei‘ies beyond. . ..

{Exh ltll t, 9; 1244; W Exh. the} W 32 6940).

2. Klein

US. Patent Ne" $776341 t0 Klein (“Klein”) matured frees an application

filed on August 26, l99ti, prior t0 the earliest tiling date the henetit at which is

claimed hy the ‘850 patent and, thee; qualities; as prior art under §l02(l)). Klein

discleses a delivery catheter having a. tubular catheter body with a shit/ed proximal

Opening Sized te teeeive a halloen catheter and a preximal shaft attached to; the

i.(J:proximal end of the tubular catheter body“ (Exit ltitB fit 3

3. Adams ‘452

Page 291 Medtronic Exhibit 1803



Page 292 Medtronic Exhibit 1803

US, Patent No. 72329452 to Adams (“Adams ‘452”) matured from an

appliestien filed on luly l2, 2002: prier its the earliest tiling date the henetit of

which is claimed by the ‘856 patent and thus qualities as prier art under § l02thl

The Arlene; ‘452 eatent discloses a guide seal that “comprises an elongate hotly

defining; an interior cavity which? when tiepleyed in a vessel, is large enough to

allew passage et‘ a catheter used to deliver an expendable filter or helleen,”

(Exit. lull.) 8:47~5(l; EXh. ltlll?) l 36). Adams ‘452 further diseleses “A proximal

wire or ether eerttrel means, . ..” Gish. lGl la 8:27—3 O). The preximel epening 0f the

guide seal 20 is skivecl er cut at an angle, fainting era Opening that extends far a

distance along the longitudinal axis and which is eeeessihle from a, side transverse

te the longitudinal axis. (Exlt. 1093 l 36). The guide seal 2i) reeeives an

intei'ventienel tleviee (the delivery catheter l7) While the proximal pertien 0f the

guide seal 20 remains Within the lumen el’ the guide eatheter it). (Exh. llll l, Figs

2A~Cl

4. Steirthe

US Patent No, $328,472 to Steinhe (“Steiiike”) (EX. 1020) meturetl freni

an application liletl on July 27, W92? prier te the earliest tiling (late the benefit et‘

which is claimed by the ‘859 patent and? thus? qualities as priei art under § 102th).

Stein‘ke discloses “a eatheter whieh sllews tepid exehenge” where the proximal

entl of the inner lumen tubing is sltivetl at an angle, farming an Opening that

{it}
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extends for a distance aiong the iongitudinai axis and which is accessible from a

side transverse to the iongitudinai axis (Exhiiflti, 3:i—2; Exit. 1903 g 37’).

5. ’i‘akahashi

Takahashi, New Method to increase Backup Support of a 6 French Guiding

Coronary Catheter? Catheterization and Cardiovascular interventions Exit: 102i,

452456 (“Takaheshi”) is an article that was puhiished in 3004 and, thus qualifies

as prior art under § 102th). 'i‘ahahashi deseribes method for deep—seating a guide

catheter beyond the ostium for purposes oi“ prtwiding backup support during

interventionai eardioiogy procedures. (Exit. 1003 38’}. The method invoives the

insertion of a 5 Fretteh guide catheter extension through a 6 French guide catheter,

wherehy the resuiting difterenee in diameters is one French or iess. (155}.

C. How The Construeti Ciairn(s) Are {anatentahie

Pursuant to 37 (SEER, § 42.1i}4{h)(4)3 an expianation of how construed

eiainrs L4,. 8, 12, i4, and 38 of the ‘850 Patent are 'unpatentahie under the statutm'y

grounds set forth beiow, including identification of Where each eiement of the

eiaim is found in the prior art patents or printed ptthiieatioris, is provided in Section

V heiow~ the corresponding descriptions and eiaiin Charts set forth therein, and the

refereneeti portions of the Sexist Deeiaration (Exh. i893).

D. Suhnorting Evidence tinder 3’7 QFR. § 42.t84{h){5}

The exhibit numbers of the supporting evidence reiied upon to support the

ehaiienge and the reievanee of the evidence to the ehaiiengei ineiuding
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identification of specific. portions of the evidence that suppert the ehaiienge, are

previded betow and in the corresponding eiaim charts.

Vll. tttj’t’nttrtte ,EJLXE’LANATEQN 0i? PER’E‘ENENCE AME) MANNEER Qt?"

APPLYING CITED PRIOR ART T0 EVERY CLAih/i FOR ‘WHECH

REV1351“" PS REQUES'EEB {WEBER 37 (ERR. § dzrifidth) {it}

The purported invention to which the ehaiienged ciaitns are directed is a

eemhinetien of standard structural features, perferming in expected wayny te

achieve predictable results, aii of which were weii known to persons of ordinary

shit} in the art in the tietd of interventienat cardietogy procedures at the time to

which the ‘SSQ patent eiaims priority (hereafter “POSAW. The cteimed timitations

of the eiieged invention are therefore nnpetentahie.

A. Ciehne 1., 2, 8., 12., And E8 Are Anticipated Under 35 USS»

§tt§2th§ By ztdeltis’zgz

As shown below, each element recited in ciairns it 2t, 8‘ £29, And 18 is

anticipated by Adams “292, which was not disciosed tie, cited er considered by the

Examiner during preseetttien of the ‘856 patent. {An unrelated patent by a different

inventor with the last name “Admins” watt diseiesed). “To anticipate a, claim, a,

prier art reference must disciese every iitnitation of the etaimed invention either

expheitiy or inherently” in re Seizreiberg 128 F.3d 1473‘, 1477 (Fed. Cir. £997):

1. Cteim E

Ctaim i, of the ‘850 patent diseioses a “system comprising: a guide

catheter m”; Aderne ‘292 simiieriy teaches “The invention is directed to the

E‘J Lu
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structure and use of it distai extension (intravaseuiar devise) fer a guide entheter.”

(Exit. i011, 4:36:67). Cisirn t of the 85G patent: recites “a tiexihie tip portion

defining a tuhuinr structure having a eireuinr eress~seetion” (Exit. i001. ; Adams

diseinses that ”the intrnvsseuiar device ineiudes s reistiveiy fiexihie tuhe 45....”

(Exit. itiii, 2:44—5i). Cisirn i ut‘ the “859 patent further recites “the tuhuiut

structure having a eress~seetienui outer diameter sized to he insertnhie threugh the

eross~seetionai inner diameter at" the continuous iurnen of the guide catheter ...”;

Adams diseioses that “The outer diameter of the eiengated flexihie tube 32 is

srnsiier than the first guide catheter iurnen 27 defined by the 65 guide catheter i2

se that it may he siidnhiy disposed therethrough and to permit insertion of the tube

32 ...” (Exit. itii i, 5:64n67). Cinim i of the ‘SSG patent ihrther recites “a

substantially rigid portion proximal of and operahiy eennected to, and more rigid

aiong s. iongitudinai axis then, the flexihie tip edition ...” (Exit. Him, eiainr i);

Adams diseioses s, suhstantisiiy rigid push rod defined by a Wire or stainiess steei

hypetuhe and having a “flattened distsi end which assumes an elongated cross“

section” that pruvides “sufficient surface area” through which it is secured “to the

proximai end et the eiengsted tiesihie tube.” (Exit. iGi i; 7: 8—26). Finaiiy, eisirn i

at the ‘859 patent recites “having a iength that. when combined with the iength of

the tiexihie distni tip pertien, defines a, tetni iength of the deviee along the

iongjitudinsi axis that is Hunger than the continuous lumen of the guide catheter ...”

“,1 4
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(Bath. will, claim 1); Adams ‘292 similarly diseleses that “The overall length 0f

the extensien 25h is; preferably 505 inches to 51 ~f5 inches” (Exit. itil t) 6:49—53”);

which, is longer than a standard guide eatheter——appmximately 40 inches. (EXl’L

1003 El 98). Thug? the Adams “292 tliseieses every element of claim 1 at the “859

patent.

2. Chaim 2

Beth the ‘850 patent and Adams “292 are directed to. the deep seating of a,

guide extensinn within a branch at‘teiy in enter to secure the pesttion of the guide

catheter anti facilitate the deiivety at" intravasenlat devices: {Ctmzpare Elxh. 1091 9

claim 2 with Ex it“ t? iéléiQ-SS; see Elxh. 1003 “W 182—87),

3. Cialin 12

As diseneeed above, claim 12 0f the ‘850 patent includes the same

limitations as claim l, with the exception 0f ene additional element, a “reinfeteed

pentien” maximal t0 the enhatantially rigid pertien. Aeeei‘tlingly; Petitioner

references and includes its analysis of all elements of claim 1 set ferth above and in

the chart below. Adams £292 else (liselesed the “reinforced portion” of claim E2, {:18

shewn in the claim Chart helew. (Exit. iQtEB fil‘ l0€l~€ll).

4. Cieinis 8 and 18

Dependent claims 8 (depending from elaitn l} and 18 (depending from elaint

12) require that “the erase—sectional inner diameter of the eeaxiai lumen 0f the

tubular structure is not more than one Fteneh Smaller than the cmss—seetienal inner
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diameter of the guide catheter?” The Adams ‘292 patent discloses that the outer

diameter of the flexible tube is sntulier than the inner diameter oi“ the guide

catheter; defining a range of diameters for the flexible tube, the iargest of whieh

wouid include tubes with an inner diameter not more than one Freneh srnuiier than

the cross—sectional inner diameter of the guide catheter. (Exh. ltii i, 5: “4—67; Exh

i0h3 ii i2l “24 ) in disciosing a range overiunning or touehing the eiaiined range,

the Adams ‘292 therehy anticipates the ciaiined range with sufficient specificity.

See, emg Cleari’dz’ue, inc. in Pearl shifter Potjwzers, Int?» 668 i313d Kidd i345

(Fed Cir. 20:2).
 

The 35% ,Patent

  
  

  
  
  
  
  
  

 

  
  
  

 

Stein: {Inert nut: tits. 1, 2, 8t 12 end 38 in view nit

Adams ‘Etiii rein. Edit}

{ii To the extent that the prenrnhie is a iirnitntiom

Adams discioses it system for use with interventions}

eurdioiogy devices adapted to he insertahie for

extension through it standard guide catheter; the

distal end being ad spied for placement in a hruneh

artery. Abstract (“An intruvaseuiar device having an

eionguted tiexihie tuhe sized for insertion into a

coronary vessel beyond a distal end of a guide

cutheter, in use, the flexible tube has its proniinui

end within a, guide catheter and has its distei end

extending to at treatment site in u coronary artery”);

413667 (“The invention is directed to the structure

and use of e distni extension (intrevescuier device)

for a guide catheter”)

i. A system for use with

interventionni cardiology

devices adapted to he
insertahle into a branch

artery, the system

comprising: it guide

catheter having 3
continuous lumen

extending for a predefined

length front ii. proxirnni end
at u hernostutic valve to it

distal end adapted to he

placed in the branch artery,
the continuous iuinen of

the guide catheter having a,
circular erossmsectionui

inner dinrneter sized such

that interventionnl

cardiology devices are

{2} The guide catheter used with the Adams device

has a continuous eentrni iuinen and a proximal end

with n, rnounted manifold having a, primary channel

that contains a hernostusic valve. 51l6~29 (“The 

 
 

26
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The “85d hatertt Cieim Chart Aunt; tits, it, 2% tit 12 and iii iii view tit

Adams ‘32 (Exit. tttit}

insertehie into and through guide catheter iiiaiiiibid i6 is mounted at the

the continuous iurheu of pi‘tiixiiliéti end of the guide catheter i2. Pre heir-tidyy the

the guide catheter; a device guide catheter triai’iifoid i6 comprises a Ynsi’iaped

adapted for use with the structure having a primary cherrrrei ieg i7 and arr

guide catheter, iriciudirig: exterisioh ieg £5 with a guide catheter port 22. oh the

extension ieg 15 . . .7. A hemostesis vaive (not shown}

on channel ieg 17 provides herriostatic control for the

guide catheter system it) of the rir‘eseht invention”);

i 1:30—33 (“Guide catheter 52. is an eiorrgttted,

fiexihie tubular iiieiiiher defining a. first guide

catheter iurrteh 53 through which err ttiigiopiasty

haiioort catheter 60 or other arrgiepiasty device is

disposed and guided to a steriosis or obstruction. The

guide catheter mauifoid 54 is mounted at a, proximei

end of the guide catheter 52, and preferehiy

comprises a Y—sheried structure having a priiriary

chahriei ieg 5i and arr exterisieri ieg 55 with a guide

catheter port 58. The guide catheter port 58 provides

err irriet injection port for dye to travei through the

guide catheter system St) to. the arteriai system or

aiterriativeiy 'ifi‘or the introduction of drugs into the

patient to a treatment site. A hemesttttic vaive {not

shown) or: the primary channel ieg Si provides

herriostatic cuntroi for the guide catheter?)

{3} The iurrreri of the guide catheter has it circuittr
cross-section that is sized to aiiow for iriterveiitioriai

cardioiogy devices to he passed therethrough and

into it branch artery. 6:29w3i (“hi the embodiment

shown in FIG. 2, the eiortgated tube 322 has a radiaiiy

tiered proxiirrai end 38. The flared proximai end 38

of the eiorigsted fiexihie tube 32 is configured to

coincide With the inner diameter of the guide catheter

i2 so that a catheter advanced or other angioplasty

device such as a guide wire, into and through the

first guide catheter iurttert 27 is piioted into the flared

tip 38 and second guide catheter hunch 33,”); 824045

  
i‘J ~J
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The “85% hateut Claim Chart Aunt; tide, it, 2% 3.; lZ and 38 la View at

Adama ‘EQZ (Exit. lttil}

(“The diameter of the first guide catheter lumen '27

in the guide catheter t2 and the Second guide

catheter lumen 33 in the guide catheter extensien 32

are larger than the outer diameters of the hollow

hallcen cathetet shaft 36 and halloeu 24 (deflated)

which ate advanced therethrcugh”); léz39—44 (“a

guide catheter 287' is inserted into the patient and

advanced until a distal end at” the guide catheter 287

reaches the aortic arch ef the patient. More

particularly? the guide catheter 287 is manipulated

until a dietal Opening 288 cf the guide catheter 287 is

aligned with the cet'ehary ostiutn 30 that the guide

catheter 287 will direct an Original eerenary

treatment device, such as an angioplasty balleen

catheter, er a auhsequent coronary treatment device

irite the coronary: artery requiring treatment”).

a, flexible tip purtieu {'1} Adams diaclcses a flexible tip portion defining a

defining a tubular structure tubular structure in the form (if a “relatively flexihle

having a circular crease“ tuhef‘ 2:44—5l (“The iutravascular device includee a

section and a length that is relatively flexible tube 45 . . .l’).

shorter than the predefined

length of the eorrtittueus {2} having am inner and outer diameter. 2:44—50

lumen of the guide (“The flexible tube has an inner diameter sized for

catheter, insertien ever an angioplasty device”); 231363? (“a

relatively flexible tube having a proximal end, a

distal end, an cuter diameter and an internal

lumen ...”).

 
t3} Annotated Fig. l {cropped} helew shows how the

length of the flexible tube l4 (daahed black line) is

Shutter than the length of the corttiuueue lumen 27 0f

the guide catheter 12 (selid grey line). Fig. l2 also

shews that flexible tuhe 255 is sherter than guide
catheter 287i
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The “85% i‘atent

the tubular structure having
a. cross—sectional outer

diameter sized to he

insertahle through the
cross—sectional inner

diameter of the continuous

lumen of the guide catheter

defining a coaxial lumen

having a cross—sectional

inner diameter through
whieh interventionnl

curdielogy deviees are

insertehle; and

Claim Chart Aunt; the, it, 2% tit 12 end iii in View tit

Adams *EQE {€th Hill.) 

 
{ti Adams diseleses that the outer diameter of the
tlexihle tube is sruailer than and sized for insertion

through the guide catheter lumen. 5:64~67 (“The

outer diameter of the elongated flexible tube 32 is

smaller than the first guide catheter lumen 27 defined

by the 65 guide catheter l2 so that it may he slidahly

dissented therethrough and tr; pennit insertiun ut‘ the

tube 32 ..."’}; 2323:3740.

£2} the tlexihle tube is placed eeertielly reletive to the

guide catheter. 867—6}, (“the angioplasty balloon

catheter l8 end guide catheter extensien 14 are eeuxielly

positioned Within the guide catheter l2 ...”); l ii58~6tl

(“During use, the guide catheter extension tube ”.79 is

eeaxielly disposed within the guide catheter :32”); lithi—

66 (“The tlexihle tube 255 of the intravaseular device

2‘50 is 65 designed for coaxial placement relative to the

guide catheter m”).

{3;} When used in eemhination with the guide catheter,

the concentrically aligned ti exihle tuhe detines a lumen

fer the insertion and advancement Ofeeronuiy treatment

devices. 22:35—43 (“Fer use in eomhinutien with a, guide

catheter fer insertion and advaneetrtent of a coronary

treatment device through a enronary vessel having an

ostium to a treatment site, the guide catheter having a

central lumen, a distal end and e distal Queuing, an
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the “85d ltatent Claim Chart Aunt; tilts, it, 2% he ilZ and lit in View at

attains *Ellil (Exit. ltlll}

anchoring device comprising: a relatively flexible tube

sized for insertion through the central lumen of the guide

catheter into the coronary vesselfi the tlexihle tube heing

concentrically aligned with the guide catheter m”);

l6238~44 (“the guide catheter 237 is manipulated until a

distal opening 288 of the guide catheter 287 is aligned

with the coronary osti urn so that the guide catheter 287'

will direct an original coronary treatment device, such as

an angioplasty balloon catheter, or a subsequent

eoronary treatment device into the coronary artery

requiring treatment”),

a, substantially rigid portion Adams discloses a, substantially rigid push rod

proximal of and onerahly defined by a wire or stainless steel hypotube and

connected to, and more having a “flattened distal end which assumes an

rigid along a longitudinal elongated cross—section” that provides “sufficient

axis thans the flexible tip surface area” through which it is secured “to the

portion and defining a rail proximal end ot‘the elongated flexible tube.” 7:l 3»

structure without a lumen 26; see Abstract; 2:47—48; 6: l~2§ 6: l 3~ l 5; l5:8—l 2;

22:5ln52; 23m Lid-~45.

and having a maximal Adams discloses that the diarneter of the wire or

crossnseetional dimension stainless steel hypotuhe of the substantially rigid

at a proximal portion that is push rod is smaller {dill 6 inch} than that of the

  
smaller than the cross— flexible tube (0.065 inch). 6: l5~l7 (“the shaft l9 or

sectional outer diameter of push rod is defined by an elongated wire 34., The

the tlexihle tip portion elongated wire 34 is of small diameter, preferably

{Hill} to {Milo of an inch in diameter”); 6256462

(“The rather thin dimension of the wire 34 eliminates

or substantially reduces surface friction introduced

by the longitudinal movement of an element within

the guide catheter l2”); 7:l8—-2l (“The tuhular shalt

ineinher W2 is preferably formed from stainless steel

hypotu‘oe with an inside diameter of Otllltl inch and

an outside diameter of note inch”); 8:24-25 (“For

example, the ttruter diameter of the elongated tube

322A at its proximal end wouldhe approximately
dildo". inch and the outer diameter at its distal end

would be approximately {3.953 inch (with a (3.045
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The “85% hatent Ctahn Chart Aunt; tilts, it, 2% 3.; 12 anti iii in View at

thiiht‘ttfi ‘Eiiit (Exit. tttit}

ineh distal tubular opening ...”}.

and having a iength that, ill Adams discloses that the eernhinetl length of the

when combined with the flexible tuhe and the push rod {56.5 to 5 l .5 inches)

length of the fiexihle distal is longer than the. guide. catheter lunien (about 49

tip pertimig defines a total inches). 15:49:53 (“The flexible tube 255 is

length of the device ainng approximately 6.0 to l2.() inches in iength, and

the lengitttdinai axis that is preferably 93.5 to tilt) inches in length. The push red

longer than the eentinuous iszapprexiinateiy 401} to 45.9 inches in length. The

lumen of the guide overall length at the extensien 250 is preferably

catheter, such that when at 59.5 inches to 51.5 inches”).

least a distal pertien ef the

flexible tip portion is :2} When the flexible tube is extended beyentl the

extended distally of the distal end of the guide catheter, the shaft or push

distal end of the guide tori extends proxiinaiiy outside the guide catheter

catheter, at least a inertion through the catheter manifold, where the henrnstatic

0f the proximal pertien at valve is lecated. at the same paint as the haileon

the substantially rigid catheter shaft:

portion extends prexirriaily

through the henrnstatic
valve in eonnnnn with

interventienal cartiieiegy
(leviees that are in sertahie

into the guide eatheter.

“As seen in FIG. 1a shaft i9 nrpnsh red extends

prexirnally eutsicie the guide catheter l2 30 that

it is aeeessible to the user. . .. The elongated flexible

tube 32 (if the gnitle catheter extension M is

designed te extend beyenci a distal end of the guide

catheter 12. . f" (xi—it). i7 is the primary channel

leg ef the catheter manifeid,‘ Where the hernnstatie

valve {net shnwn) is loeateti. 5: i 7&9. 26 is a

  
14»)
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2. The system of claim 19
wherein the tubular

structure includes a distal

portion adapted to be

extended loeyond the distal

end of the guide catheter

While a proximal portion
remains Within the lumen

of the guide catheter?

such that the device assists

in resisting axial and shear

forces exerted hy the

interventional cardiology

device passed through and

heyond to the coaxial
lumen that would otherwise

tend to dislodge the guide
catheter from the branch

artery

 y..............................................................................

Claim Chart Aunt; tilts, it, 2t tit 12 and iii in View at

Adams ‘Eilil (Exit. till};

balloon catheter shaft. 8:40. The shaft l9 or push

rod extends :l‘rorn the rnanihrld l7 at the same point

as the balloon catheter shaft 26. l7z3n7 (“The total

length of the extension 258 permits the flexible tube

2355 to remain With the guide catheter 287 and to

extend beyond a distal end of guide catheter 287

into and through a coronary artery while the control
 

ltnoh 26-4 remains outside the atient”).

The Adams “292 patent discloses that the proximal

end of the flexible tube remains within a guide

catheter while a distal portion of the flexible tube

extends beyond the distal end of the guide catheter:

“In use? the :llexihle tuhe has its proximal end within

a guide catheter and has its distal end extending to a

treatment: site within a coronary artery.” (Abstract);

9: l7~22 (“A proximal end of the flexible tube 32 is

advanced so that a significant portion of the flexible

tube 32 extends heyond the distal end of the guide

catheter Elm”); 8:57—66 (“The length oi“ the tube is

sized so that the proximal end of the tube 255 is

enclosed Within the guide catheter while the distal
end of the flexible tube 25:"; reaches the treatment

site”); l6:6tl—64 (“A distal portion of the flexible

tube 255 is advanced past the distal opening 288 of

the guide catheter 287 While a proximal portion

thereof and the push rod 262 remain Within the guide

catheter 287”}.

4:63-67 (“the distal extension may he advanced into

and through the coronary arteries to the lesion, or

obstruction to facilitate original placement of

angioplasty devices by serving to anchor the guide

catheter at the coronary ostium of the vessel

requiring treatment. . .7’); 9: l 2~24 (“The extension of

the elongated flexible tube 32 into the smaller
dimension arteries also serves to maintain the

position of the guide catheter i2 at the coronary

ostiurn during operation . u {Tillie flexihle tube 3 2
 

14») [“43

Medtronic Exhibit 1803



Page 304 Medtronic Exhibit 1803

 

The “85% hatent Ciaim Chart Aunt; tits, it, 2% tit 12 and iii in View at

Adams *Eiiit (Exit. itiiif}

defines an anchoring device for securing the guide

catheter £2 for operation“. [A] significant portion

of the tiexihie tnhe 32 extends into the artery heyend

the distal end of the guide catheter 12 to secure the

guide catheter £2 at the coronary ostinrn for guiding

a coronary treatment device into the arteries

beyond. . f); i6249—58 (“as a coronary device is

advanced, the pesition of the distai ripening 288 at

the guide catheter 287 may shift out of aiignrnent

with the coronary ostinin making placement of the

coronary treatment device into the coronary artery

requiring treatment more difficttit. As previousiy

expiainedr the nresent invention discioses an

anchoring device for securing the guide catheter 287

relative to the coronary ostinrn of a patient to

facilitate originai insertion and subsequent insertion

at" a cnronary treatment device”); 22:5366 (“the

flexible tube anchors the distal opening of the guide

catheter reiative to the ostinin cf the coronary vessei

to secure the guide catheter and faciiitate insertion of

______________________________________________________________________________tttit.5:atenth:itteatatatit.at.the.tinted.in);innit...___________________

 
8. The system ofeiairn t Adams ‘292 discioses the system ot’ctairn i {see

______________________________________________________________________________abee}
wherein the cross—seetionai Adams “292 discioses that the outer diameter of the

inner diameter of the tiexihie tnhe is srnaiier than the inner diameter of

coaxiai inrnen of the the guide catheter, defining a range of diameters for

tnhuiar structure is net the flexihie tube, the Largest of which wotiid incinde
more than one French tubes with an inner diameter not more than one

srnaiier than the cross— French srnaiier than the cr‘ossmsectionai inner

sectioned inner diameter of diameter of the guide catheter:

the guide catheter

“The outer diameter of the eiongated flexihie tube 32

is sntaiier than the first guide catheter inrnen '27

defined hy the guide catheter 12 so that it may he

siidahiy disposed therethrongh. . ..” (5:64—67).

3 2. A system tint use with {it To the extent that the preainhie is a iiniitationt

interventionai cardioiogy Adams discioses a system for use with interventionai

 
14») Lu
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The “85% hntent

devices adapted to he
insertahle into a branch

artery. the system

comprising:

a guide catheter having a
continuous lunien

extending for a predefined

length hour a proximal end
at a herncstutic valve to u

distal end adapted to be

placed in the hranch artery,
the continuous lumen of

the guide catheter having a
circular cross—section and a

cross—sectional inner

diameter sized such that

interventional cardiology
devices are insertahle into

and through the continuous

lumen of the guide

catheter; and

a device adapted for use

with the guide catheter;

including:

an elongate structure

having an overall length

that is longer than the

predefined length of the
continuous lumen of the

guide catheter;

Claim Chart Aunt; tile 1, 2% Si l2 sud lit in view nit

Adams ‘Ellil (Exit. lllllf}

cardiology devices for extension through a standard

guide catheter, the distal end being adapted for

placement in a branch artery. Ahstract and 4:363?

{2} The guide catheter used with the Adams device

has a continuous central lumen and a proximal end

with a mounted manifold having a primary channel
that contains a hernostasie valve. 5: l 60;?) and l l:20u

30,

{3: The lurnen ot‘ the guide catheter has a circular
cross~seetion that is sized to allow for interventional

cardiology devices to he passed therethrough and

into a, brunch artery. 8:40—45 and ltiz39—44.

Adams discloses that the combined length of the

flexible tube and the push rod (50.5 to 5l .5 inches) i

longer than the guide catheter lumen (about 40

inches}. l5:49—53.

m

 
 
the elongate structure

including:

a flexible tip portion

defining: a tuhular

structure and having a
circular crosswsection

that is smaller than the

[ll Adams discloses a flexible tin portion defining a

tubular structure in the form of a “relatively tlexihle
tube”

[2} having an inner and outer diameter. 224460 and
2235:3637.
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The “85% hatent Claim Chart Aunt; tile, it, 2% tit 12 earl lit in View nit

Aileen ‘Ellil (Exit. trill}

circular eresswseetinn ef i3; Annetaterl Fig l (crapped) below shows how the

the eentinunue lumen of length (if the flexible tube l4 {'rlasl‘teti hlaelr line) it:

the guide catheter and a eherter than the length of the continuous lumen 27 (if

length that is shelter than the guide catheter l2 (solid grey line). This in else

the predefined length 01” depicted in Fig. l2 which shows flexible tube 255 is

the enntinueus lumen et‘ Shelter than guide eatheter 287.

the guide catheter,

 
the ilexihle tin pertien {l} Adams; diseleses that the enter diameter of the

having a mess—sectional flexible tube is smaller than and. sized for insertion

euter diameter sized tn he threugh the guide catheter lumen. 5:64mti7 and 12;, 23’7—

inaertahle tlu‘nugli the 4G.
(zines—Sectional inner

diameter at the eentinunus {it} the flexible tube is placed eeaxially relative tn the

lumen ut‘ the guide catheter guide catheter. 2:62—64; l l258u68 and lite—66.

anti defining a coaxial

 
lumen having a (31038“ [3} When used in eemhinatien with the guide catheter,

seetienal inner diameter the concentrically aligned. flexible tube defines a lumen

tlueugh which fer the insertion and. advancement of coronary treatment

interventienal earrlielegy devices. 22:35—43.

devices are ineertahle;

a reinfereerl pettien “the relatively flexible tube of the intravaeeular

pruxirnai te the flexible tip device includes; a enii spring extending; aleng and

pertien; and fielining at least a portion ei‘ the flexible tube.”

2023—6“ “"i‘he guide catheter extensien 14A has a

longitudinal guide catheter extensien lumen, a

rounded distal tip 36A and. may he t‘einlereed by a

 
14») kl}
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a substantially rigid

portien pretximal of},

connected the and more

rigid along a longitudinal
axis rail than the flexible

tip pertion defining a
structure withnut a

lumen

having a i‘raaxirnal eross~
seetinrtal dimension at a

prexiinal portion that is
smaller than the eross~

seetienal enter diameter

of the flexible tip

portion?
such that when at least a

distal pnrtien of the flexible

tip portion is extended.

distally of the distal end of

the guide catheter with at

least proximal pnrtion of

the reinforced pertien

remaining within the
continuous lumen of the

guide catheter, at least a

portion at the maximal

portion of the substantially

rigid ptitl‘iiiOn extends

  

___t2t£?§ittt€illtfillttitttiéltilttf_________________

Ciaim Chart Aunt; tits, 1, 2% St 12 and lit in View nit

Adams *EQE {Exits Hill}

coil 465A.” 7:437.

Adams discloses a substantially rigid push red

defined by a wire or stainless steel hypotuhe and

having a “flattened distal end which assumes an

elongated cross—section” that provides “sufficient

surface area” lhreugh which it is seeured “to the

proximal end of the elongated flexible tube.” 7: l 3~

26; see alse Abstract; 2:47~48; ti:l~2; 6:l3~l5; l5:8n

l2; 22:5l—52; and 23~ 44—45.

Adams tliseleses that the diameter at“ the wi re or

stainless steel hypetuhe of the substantially rigid

push red is smaller {0M6 inch) than that of the

flexible tube (0:965 inch). 5:15—17; 6:56~62; 7zl8—2l
and 8:24-25

 
 

 
Adams diseleses that when the flexible tuhe is

extended beyond the distal end of the guide catheter?

the shaft or push rod, extends maximally outside the

guide catheter through the catheter manifulth where

the hemostatie valve is located at the same point as
the hallonn catheter shaft:
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The “85% i‘atertt

hemostatie valve in

comment with

interventionist cardielegy
devices that are insertshie

l‘i'ii'O the guide catheter.

its; 'Ehe system {fthlaitt}

t2,

wherein the erosssectiottel

imier diarrieter of the

coaxial lumen 0f the

flexible distai portimt is not
more than erre French

srrtsiler than the cross-

sectional inner diameter of

 
the guide catheter.

Ctsim Chart Aunt; tide, it, 2% tit 12 and id hi View ed?

Adams *EQE {Exits Edit}

 
“As seen in F1G" 1, shaft 19 or push red extends

prexirrteliy outside the guide catheter 1.2 so that it

is accessible to the user. . .. The elongated flexible

tube 32 of the guide catheter extertsiert 14 is

designed to extend heyettd a distal end of the guide

catheter l2. . ..” t3: l—ltt. l? is the primary channel leg

ofthe catheter marii fold. where the hemostatic valve

(not shown) is located. 5: l7—29. 26 is a balloon

catheter shaft. 8:40. The shaft 39 er push red extends

from the manifold 17 at the same point as the balloon

catheter shaft 26. “The total length cf the extension

256 permits the flexible tube 255 to remain with the

guide catheter 287 and to extend beyond 3: distal ertd

of guide catheter 287 irrto and through at coronary

artery While the control knob 2634 retriains outside the

patient.” l7:3~7.

Adams ‘292 discloses the system of elttirrt 32 (See A—-

i, above).
See Adams “292 disclosures set forth in claim 8

(shove).

 

14») ~J
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VIII. Ohvinnsness (if Challenged Claims

The helew challenged claims of the ‘85G patent are rendered ebviens under

erase) in view {if the prior art references set ferth below;4 either in view of the

letewleclge et‘ nne of erdinztry skill in the art? er in the combinations expressly

described herein. (lhviensness may he estnhiished by eernhining er nieditying the

teachings 0f the prier art to produce the claimed inventien where there is snme

teaching, snggestitnn or motivation tea (it) so fennel either in the references

themselves er in the knowledge generally available to ene ef ordinary skill in the

art. See K'SR Int? Ce, v. fifez’eflex, the, 559 US. 3985 448$th 82 UUSERQQd l385

(2007}: [it re James, 958 32:1 34-77, 3.5L 2i USPQQd l94l (Fed. Cir. l992i): In re

Fine, 837 F.2d 10%., 1975, 5. U.S.P.Q.2ri l59t§ (Feds Cir. l988).

A. Claims 14., 8., 125 ’34 Anti ES Are Giles/inns Under 35 ELSE.» §l€33
(fiver Adams in View Gt“ Klein

Klein (Exit. WES.) was cited during preseerttien Of the ‘03:? Patent but was

not considered in eenthinatien with Adams ‘292 (Exh. lGl 1), nor was it ennsidereel

tinting prosecution of the “85% Patent. As shown helew, each element recited in

claims lmél, 8, 1’3, l4- And 18 is Obvious ever Adams ‘292 in View oleein. Claims

l3 2:, 85 l2, and 18 are anticipated by Adams ‘292 for the reasons set ferth above.

4 All references cited herein are patents and printed publicatiens constituting prior

art under §l 02th).
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As set ferth in section Vii shove," Adams ‘2592 discinses all the limitations cf the

these claims“ (Exit. i003 “(til 87407, l20—l24l). in the extent any nt‘ the claim

limitations are net explicitly disclosed in Adams ‘2923 such limitations could he

thund hy nne (if nrdiniiry skill in one er mere (if the other references and would

have been in the nessessinn at or Ql)\’iQLiS to one of erdinary skill in the art truth

the disclnsures of anuiegous en;a particularly Adams ’292 and Klein. (See Exit.

liltlB “(til liltll l l).

Klein discloses a delivery :etheter having a tubular catheter body with a.

skived proximal Opening sized te receive a balloon catheter. As. set forth in the

chart below this disclosure sntisiies the structural limitations of claim 3, requiring

that “the proximal pnrtinn 0f the tubular structure thither cernprises structure

defining a proximal side opening extending for a, distance along the longitudinal

axis, and accessible from a longitudinal side defined transverse to the inngitudinai

axis,” the requirement of claim 4 that “the proximal side opening includes structure

defining a full circurriier‘erice portien and structure defining a partially cylindrical

portion?” and the limitation of claim l4 that “the substantially rigid portion further

includes 3., partially cylindrical portion defining an opening extending fer a distance

along a side thereof deiined transverse to a longitudinal axis.”

Even if the functional language of claims 3 and l4 are accorded patentahle

weight? Adams “293 expressly discleses such functions. (See, tag, EXh. llill,
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15574613) (“the proximal end of the tube 2‘55 is enclosed within the guide

catheter while the distal end ot’tzhe flexible tithe reaches the treatment: site. a .. {T'jhe

pit‘GXll‘flal fumtel 260 serves to direct an atigieplasty device irite lumen 269 of

exteesiori 250 ...”). ire-e (Exh. ltll l, l6:ll—l4).

As confirmed by the Solar Declaration {Exit lfillfi Sh“; 845%},~ lOS—l ll), 3

POSA Vveultl have found it obvious to liltittlllgf the proximal Opening of the Atlarris

‘292 device in View of Klein to meet the limitations ef the challenged claims.

Adams ‘29:? and Klein are both anelegeus t0 the £58 patertt as they are directed to

the same type of device; are in the same field of eiideever, and. are reasonably

pertiherit to the problem faced by the irivehter ef the “850 patent (Exit. 1093 “gill 7i—

74). As such, erre of skill in the art weuld have been aware ei‘ these references and

would have referred to Adams “850 and Klein in addressing the problem addressed

hy the ‘S50 patent.

Adams "292 highlights the advantages of varied, designs for the proximal

Opening to the catheter’s device delivery lumen. (Compare ash, lOl l, 622464-

{llererl proximal end 38}, with id” ll165~l2zl2 {lerigitttdiriel slit 78)).

Aecerrlingly, a POSA would he rttotivatetl to corrihihe the device disclesed by

Adams ‘292 with the teaching in lileiii of the delivery of larger iiiterveiitiorial

cardiology devices, such as belleort catheters and stems, through a skit/ed proximal

eperring of eardievesculer treatment catheter. This is particularly true given that
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Kiein and Adams ‘292 device both disciose intravascuittr devices for use within a

standard guide catheter directed to the deiiver'y ot‘ interventionai cardioiogv
w

devices such as stents and baiioon catheters (Exh. i603 ‘Efli 84—8’6, 1084 i, i)

Accordingiy, Kiein shows that using shived pi‘OXiIl’iai openings for the

deiivery of interventionai cardioiegy devices such as balloon catheters was weii

known by the time (if the “8:30 patent and eirtnioying a skived (as opposed to

perpendicniar) design thr the proximal opening of the Adams ‘292 device wenid

have required no creativityE experimentation, or invention, hut rather wcnid have

antennted to a siinpie substitution ofa known eietnent to obtain pi‘edietahie resnits.

{See Exht 1003 W 108—1 1).

 
t_______________________________________________________________________i}i.shit_E2htttii.hfiffiizniérfizuifi_______________________________________________________________________E
The “85% itatent Adams “2532?; in view etvifiiein E

i 3. The system of Adan‘ts ‘292 discioses the system ot‘ehtirn 2 (See A—i, abeve) i
shim? ___________________________________________________________________________________________________________________________________________________________________________________________________

wherein the “Tnbuiar catheter body is inciudes an internai iurnen 24 E
proxirnai portion whieh extends from it prexirnai port 26 to n distai port 28 to E

et‘ the ttthuiar receive the balloon catheter id. in particuinr, the ininert 24 E
strttctnre further will he sized srtfiicieritiy iarge to receive the hsiieon fit) of the E
comprises baiienn catheter 14.” 9: 7—23. The length of “the tubular body E

strnetnre defining i2” is “sufficient to extend from 3 treatment site within ti e E
a proximai side coronary arteries hack into a guiding catheter. . .. in this way, E

opening extending the entry port ‘26 vviii remain Within the guiding catheter at aii E
for a distance times,” 19:16—22. Annotated Fig. 7 (below) depicts that the

along the proximai entry part of the tnhuinr catheter body is shived or E

inngitndinai axis, cut at an angle, thinning an opening that extends fer a distance E
and aeeessihie along the iengitndinai axis and which is accessible from a E

from a side transverse to the iongitndinai axis: E
iongitndinai side E
defined transverse
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Cieirn {Zhert Ania; (33. 34, tat» E
 

The “85% Fateht

to the Eerigitudinei

axis?

to receive the

iraterventirtmei

ear‘dieiegy devices
into the eoexiei

iumen whiie the

proximai portion
remains within the

lumen ofthe guide
catheter.

4.. The system of

eiairn 3. wherein

the proximei side

opening ineiuries

structure fiefitring
a fuh

circumference

portion and

struehire defining

a pertia‘iiy
e ‘ 'iindrieai

Arteries “2:92 in view (if Kieth. E

86 . E
0.. {(59 ii.“ 1"d [/7 / .- / E, , “ mm... ----\-“}\}_\3\3 54%“. ‘ / fl E

eerrfie .. ‘ ‘\ , 3‘" ‘1 f :
rskfljm...... $4: § f f;- E

.= \ “M2 3 /’i W E
ng \ ”” $3“ 3“ ‘ ”in“ ’5 E

\\\\\\\\\\\‘“ // \ } I J Ewe 2*. \ EA/ k? E
E

(Fig. 6). E2 is the tubular catheter body, 26 is the proximal E

entry pert. and E4 is the haiioon catheter. E

 
Fifi 3&3;

In figure 28, the inflow catheter (BC) is shewn entering the E

skived or engieri proximai entry pert of the tubuiar eatheter

hedy. (See (rise Figs. 3. 8, 9. 9A, iii—15., 20-27). E

 3 .

eneiesed within the guide catheter whiie the distal end at“ the E
flexihie tithe reaches the treatment site. . .. [The proximal E
fimnei 26E.) serves to direct, rm angiep’iasty device into Eumen E
269 otiexteneien 250 ....” 15:57~io:13. E

(See, e.g., Klein. Figs. '7, 38)., see aiso abate. E
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Claire {filtert Ant; (it. 34, let» E
The “85% Fatent Arteries “2:92 in View at“ Klein. E

interact};___________________________________________________________________________________________________________________________________________________________________________________________________
Eat. The System Adams “292 (liselcses the system of claim l2 {See Aulq E

offline” lbw________________________________________________________________________________________________________________________________________________

wherein the “’l‘uhular catheter hotly l6 includes an internal lumen 24 E
Substantially rigid; which extends. from a, prexintal pert .26 t0 a distal [tort 28 to

portien 'liurther eceive the balloon catheter l4. in particular. the lumen 24 E
includes a will be sized sufficiently large to receive the balloon 39 of the E
partially hallecn catheter l4.” 9: l7—23, The length of “the tubular body E
cylindrical portien 12” is “sufficient to extend fretn a treatment. Site within the E
defining an coronary arteries hack; into a guiding catheter. . a. in llllS way, E

opening extending the entry pert 26 will remain Within the guiding catheter at all E
fer a distance tiniest.” $215422. Annetatetl Fig, 7 (below) depicts that the E
along a side proximal entry pert of the tuhular catheter hotly is shit/ed or E

thereofdeiinerl cut at an angle 'fcr'rning an opening that extends for a distance E
transverse to it along the lengitudinal axis and which is accessible freni a side E

longitudinal axis transverse to the lengitudinal axis: E
E

/ -‘ fli/ E

WEEK“: eemy?//:5M . . E
in _.,./ \ f . .r': ’ is)

we 2': ./ V“? E
E

(Fig 6). 2 is the tubular catheter heady, 26 is the proximal E
entry port, and l4 is the balloon catheter. E

rm
Fifi 33; he E

in figure 28? the hallocn catheter (BC) is shown entering the

Shivetl or angled proximal entry pert cal the tubular catheter E
hotly. (See also Figs. l7 8, 9, GAE lllmlS, 20—27}. E

that is adapted to Adams ‘292 it: “(lirecterl to the structure and use ct a, distal E
receive an extension for a guide catheter” (Adams ‘292, 4:363? (Exlt. E

lnterventional ltlllw‘t), wherein “EgEuide catheter 52 is an elongatedfi flexible E
cardiology device tubular member defining a first guide cathter lutnen S3 _E
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Cieiiri {Zhert halt; Ct. find, it E
 

The “85% Fatent Adams “2:92 in View (it Kieth. E

  passed through through which an angiopiasty haiioon catheter (it) or some

continuous iurrieri other angiopiasty device is disposed and guided to a stenosis

of the guide or obstruction?“ (1d, ii:i7~2t}); and “the proxiinai end of

catheter and into the tube 255 is enciosed within the guide catheter while the E
the eoaxiai iurrien distai end ofthe tiexihie tithe reaches the treatrrient site. . ..

whiie the device is ET]he proximal :t‘uririei 260 serves to direct an angioplasty

 
inserted into the device into hiineh 269 of extension 2358 m.” i5257~i62 i 3. E

continuous iuinen, E

the onening (See. eg Kiein, Figs. 75, 28)”, see also above. E

extending E
substttntiaiiy aiong E

at ieast a portion E
of ti ierigth of the E
substantia’iiy rigid E
portion. E

 
 

B. Claims L43 83 12% id- And 18 Are Obvious Under 35 U,S.C. §i§ii§
{Ever Adams: “291?; in View Qt” Adams: ‘452

As shown heiow, eaeh eiement recited in claims L49 8, i2, i4 And 18 is

obvious over Adams ‘292 in View of Adams ‘452, which was not cited or

considered either alone or in combination with Adams ‘292 during prosecution of

the “853 Patent. Cieims 1,1 2, 83 i2: and 18 are anticipated hy Adams “292 for the

reasons set forth above As set forth in section Vii shove? Adams £2.92 discloses ah

the limitations of the those cieinis. (Exit. i353 W 87-187 and 126424). To the

extent any of the claim limitations are not exoiieitiy disciosed in Adams ‘29; such

iiinitetions eouid be found by one of ordinary skiii in one or more of the other

reterenees and wouid have been in the possession of or obvious to one of ordinary
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skill in the art from the disclosures of analogous art? particularly Adams ’292 and

Adams ‘452. See (Eight 1003 W 34hr”), llB—lS).

The Adams “452 patent discloses a guide seal that “comprises an elongate

hotly defining an interior Cavity which, when deployed in a vessel, is large enough

to allow passage of a catheter used to deliver an expandable filter or balloon.”

{Exit till i, 8:4768). The proximal opening of the guide seal 20 is shived or cut at

an angle, forming an opening that extends for a distance along the longitudinal axis

and which is accessible from a side transverse to the longitudinal axis. {See Exh.

l003 $36). The guide seal 30 receives an interventional deviee {the delivery

eetheter l7) while the proximal portion of the guide seal 20 remains within the

lumen ot‘ the guide catheter l0. (id).

This disclosure satisfies the structural limitations of claim 3 requiring that

“the proximal portion of the tuh’ular structure thither eo mprises structure defining a

proximal side opening extending for a distance along the longitudinal axis? and

accessible from a longitudinal side defined transverse to the longitudinal axis,” the

requirement of eleirn 4 that “the proximal side opening includes structure defining

a full circumference petition and structure defining a partially cylindrical portion,”

and the limitation ot‘elairn iii that “the suhstentieily rigid nortion further includes a

partiallr' cylindrical, portion defining an opening extending for a distance along a

side thereofdetined transverse to a longitudinal axis.” (See Exit. ltlllB W i l2~l5).
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Even if the functional 1anguage of claims 3 and 14 are aeeorded patentahie

weight, Adams “292 expressiy diseiosea such timetions. (See, rag, Exit. 19633

W 11,2415; Bah 10th 15:57—16:13 (“the ntoxirnai end of the tube 255 is

enetoaed within the guide eatheter white the distai end of the flexihie tithe reaches

the treatment site... {Uhe proximal Emmet 260 serves to direct an angiopiasty

device into hmten 269 of extension 250 a..”)).

As confirmed by the Soiar Deeiaration (Exh. 1033 W 84~86 and 11245}, a

PGSA wonid have found it obvious to modify the proxirnai opening of the Adams

‘29.? device in View of Adams ‘452 to meet the timitations of the ehaiienged

eiaims. Adams ‘292 and Adams ‘452 are both analogous to the “850 patent as they

are directed to the same type of device, are in the same field of endeavor and are

reasonahiy pertinent to the probiem faced by the inventor of the ‘830 patent, (See

Exh. 1063 $171,, 75—76). As such: one of shiii in the art: wontd have been aware of

these references and wonid have referred to Adams “292 and Adams ‘45:? in

addressing the problem addressed by the ‘8511 patent. (See id. W 84%6, 1 12—115)

Adams ‘292 highiights the advantages of varied designs for the proximal

opening to the eathetet’s device deii‘vety intrieri. (Compare Exit. 1011, 6:24—34

{tiered proxirnai end 38)., with 2d,, 11:65—12:12 {iongitndinai shit 78)).

Accordingly, a POSA would he motivated to combine the diseiosure of Adams

‘292 with the teaching in Adams £452 of the advantages of a skived proximal
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opening to the device iunren of a cardiovascuiar treatment device for facilitating a

smoother withdrawal of the device from the guide catheter. {See Exit. i603 “WEE 84“

86, ii’Z—iifi). This is. particuiariy true giver: that the devices of Adams ‘452 and

Adams. “292 are both directed to the receipt of in‘tervehtienei cardioiogy devices.

through a proximai opening cf the device whiie a proximai porticn of the device it;

within the standard guide catheter. {Ida W 32, 36, "ii and '75—’76). Moreover? Adams

‘292 and Adams ‘452 were both issued tc the same named inventor, Daniei 0.

Adams; the fact: that the inventor of the Adams “292 device in $992 inciuded a

shived proximei Side ripening wheu designing a sirniiar device {Adams £292 is;

eited as prior art or: the face of the Adams ‘452 patent) ten years ieter is further

evidence that, by 23036, a P’OSA weuid routineiy irrciude a skived er angular side

opening in such rapid exchange devices.

in sum, Adarrrs ‘452 Shows, that using shived proximal iumen openings for

the deiivery of devices white the proximai opening is within the iumen of a guide

catheter was wet] known by the tune of the ‘SSG patent and employing a skived (as

cppcsed to perpendicuier) deeign fer the proxiiriai cpening of the Adams ‘292

device vv'ouid have required no creativity, experimentation, or invention, but rather

would have amounted to a simpie substitution of a known element to obtain

predictehie resulte. (See Birth. 19%}, {fit 112-15).
.............................................................................................................................................................................................................................1

Ciairtt Chart Ami: Cit Suit? 34 E

The “859 Fateht Adeniit ‘2532 (mitt) in view et‘rtttenre‘étfiit {331%} E
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Ciairn {Zitart ant; {lit 3nd, it» E

The “85% Fatent Adams ‘Eétz {this in View in" Adamstefiz {Mitt} E

3s The system at“ eiairn 2, Adams “292 diseieses the system at (fiairn 2 (i, age A-- E
i, above). E

 

wherein the erexirnai Adams “452 diseieses a. guide seal that “comprises an E
pertieh of the tubuiar eiengate hody defining an interier cavity which, E
structure thither comprises when depieyed in a vessei, is iai‘ge enough t0 aiiew

structure defining a passage {if a catheter used te deliver an E
proxitnai side opening expandahie tiiter or haiieon.” 814%59. “A pmxirnai E

extending the a distance wire extends axiaiiy and eentreis aeuatien of the E
aieng the iengitudinai axis, guide seai by its pesitien relative t0 the distai end 0f E

and aeeessihie from a the guide catheter.” 8:47—59 The guide seai has a E
iongitudinai side defined “pettien which remains iii the lumen of the guide E
transverse it) the catheter when the guide seai is depieyed.” 8:55—56. E

iengitudinai axis, The guide seai may he formed (if braided wires with E
a peiyrner (severing er inernhrane attached. 92i L46. E
The proximal opening of the guide seai 20 is shived E

er cut, at an angie, fanning an opening that extends E
for a distance aioeg the iehgitudinai axis and which E

is aecessihie frem a side transverse to the E
iengitudinai axis: E

 
The preximai portion of the guide seai 20 remains

within the iuinen hi the guide catheter it) whiie the

distai pertien 0f the guide seai 20 extends heyend the

distai end at the guide catheter it}. The guide seai 2h

eeeives an interventiehai device (the deiivery

catheter 17) white the proximal eertien 0f the guide

seai 20 remains within the iunien 0f the guide

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,sattttttrtg

te receive the Adams “292. diseieses “the proximai ehd (if the

interveiitienai eardieiegy tuhe 255 is eneiesed Within the guide catheter white
devices into the eeaxiai the distai end ef the fiesihie tube reaches the

itnhen White the )r‘exirnat treatment site.” [Thee rexirnai funnel 260 serves

 
48
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Claim {fittest Anal; Cir. first, let» E
 

The “85% Fatent

portion rentains within the
lumen oi’tlte

_gnide catheter.

Adams ‘Eélz {tilt} in View of Adamslatfiz tittllll E

to direct: an angioplasty device into lumen 269 of E
extension 250 m.” l5257~ l62l3. E
 

4*. The system of elairn 3,

wherein the proximal side

opening includes structure

defining a full

circumference portion and

structure defining a

partially cylindrical

portion,

As shown above, Adams $292 in combination with E

Adams “452 discloses the system ofclaiin 3.

As shown above. the Adams “452 patent discloses a E
proximal opening ofa lumen in a catheter skived or E

cut at an angle, forming stnteture defining a full E
circumference portion and structure defining a E

partially cylindrical, portion. E
E

 

l4. The system ofelaitn l2, Adams ‘292 discloses the system ol‘olairn 12 (See A— E
i, above). E
 

wherein the suhstantially

rigid portion tutti/lei

ineludes a partially

cylindrical portion defining

an opening extending for a

distance along a side
thereof defined transverse

to a longitudinal axis Adams ‘452 discloses a guide seal that “comprises an E
elongate body defining an interior cavity which E
when deployed in a vessel, is large enough to allow E
passage of a catheter used to deliver an E

expandable filter or halloon.” 8:47~50. “A proximal E
Wire extends axially and controls aeuation of the E

guide seal hy its position relative to the distal end of E
the guide catheter.” 8:47—59. The guide seal has a E
“portion which remains in the lumen of the guide E

catheter when the guide seal is deployed.” 8:55-56. E
The guide seal may he formed of hraided Wires with E

a polymer covering or membrane attached. 931—46.

The proximal opening of the guide seal 2G is sltived E

or out at an angle. {mining an opening that extends

for a distance along the longitudinal axis and which
is aeoessihle from a side transverse to the

longitudinal axis:

 
fit it: E

The proximal portion of the guide seal 20 remains E
 

an
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Cieim {Zheet Anti; Ct. 3st, Lt»
 

The “85% Fateet

that is adapted te receive an

intewehtiemi eardieiegy

device passed through
continuous imnen of the

guide Catheter and into the
eeaxiei iumen white the

device is iiiseited into the

continuous iumen,

the opening extending

substantiaiiy aieng at least a

pertien of a iength of the

subste'ntiaiiy rigid pfit'i‘EOfi.

Adams ‘Eétz {1m} ht View et’ Attemstefiz {Mitt} E

Within the iutneii at“ the guide Catheter it) whiie the E
distai portion of the guide seed 2% extends heyend the E

distal end of the guide catheter it). The guide seat 20 E
receives an interventienei device (the deiivety E
catheter E7) white the proximal pettien of the guide

see? 20 remains within the iutuen of the guide E
catheter t 9.

Adams ‘292 diseieses “the ptoxittiei end (if the E
tube 255 is eneiesed Within the guide catheter white E

the distal end of the flexible tube reaches the E
treatment she . H E'i']he pi‘OXil‘flai thnne1260 sewes to E
direct an engiopiasty deviee iitte hither: 269 (if E
exteneien 250 ....” 15:57— 16:13.

As shewn above, Adams “452, Fig. 2C; 91ii~4€ii The E
proxiinai opening of the guide seat 29 is skit/ed or cut E

at an engiea fanning an opening that extends for a, E

distance eieiig the tongitudinat axis:

 
C. Cieims‘ ind»? 3., 1% id and ‘38 Are Gh‘vietts Under 35 USQC. § 363:

(fiver Adams ‘29:); in View (“if Steinhe

As shewn beiettg eeeh eiemeht recited in eieiins L4, 8, 123 if; and 18 is

ehvieus over Adams “292 in View of Steiiiheg which was net cited 01‘ considered

either alone (it in combination with Adams ‘292 dining preseeutien 0f the “85%

Patent. Cieiins E, 2, 8, i2, and iii are anticipated hy Adams ‘292 for the reasens set

50

Medtronic Exhibit 1803



Page 322 Medtronic Exhibit 1803

forth above. As set forth nhtwe, Adams ‘29.? discloses all the limitations of the

those claims. (Exit. th>3 fitfit 87—ltl7 and l20—l24‘t in the extent any of the claim

limitations are :th explieitly diselosed in Adams ‘2923 sneh limitations could be

:tinrnd by ene 0f erdinnry skill in one er mere et‘ the other references and weuld

have been in the possession of er ohvious to one of ordinary skill in the art from

the disclosures of anatogens arty partiettlarly Adams ’292 and Steinh’en See (Exit.

ltitlB fitfit lti8~l l l).

Steinhe diseleses “a eetheter whieh allows rapid exchange” (Exit. 1320,, 32l—

2) Where the proximal end of the inner lumen tubing is skived at an angle? forming

an epening that extends for a distance along the longitudinal axis and Whieh is

accessible from a side transverse te the longitudinal axis. A POSA wenid

understand that the slrived proximal “entry port” of Steinlte tirnetiens as both an

entryway and exit fer an interVentienel cardiology device as a guidewire is passed

er “received“ therethrough ripen delivering and retrieving the Steinke balloon

catheter during treatment. (Ex. tilt/t3 fitfi 35 and '72). This disclosure sntislies the

structural limitations of claim 3: requiring that “the proximal titration of the tubular

stmeture further comprises structure defining a, proximal side ripening extending

for a distance along the longitudinal axis; and accessible from a longitudinal side

(6‘.

defined transverse to the longitudinal axis,” the requirement at claim 4 that the

proximal side opening includes structure defining a full Circumference portion and
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structure defining a partially cylindrical portion,” and the limitation 0f elaim 14

that “the substantially rigid portien liirther inehrties a partially Cylindrical portion

defining an opening extending for a distance along a side thereof defined

transverse it) a longitudinal axis.”

Even if the funetienal language of claims 3 and M are accorded patentahie

weight, Adams “292 expressly discloses such firnetiens‘ (See, eg; Exh. lfiil,

l5257—l62l3 (“the proximal end 0f the tube 255 is enclosed Within the guide

catheter While the distal end at the flexible tube reaches the treatment: site. {TJhe

proximal firnneiZtfiG serves to direct an angioplasty device into lumen 269 of

extension 250 Ht)

As eentirrned by the Selar Deelaratien (Exit. EGGE ““J Mugs?) and i lfimli9), a

ESSA weiiitl have fountl it obvious to medify the proximal Opening Oftlte Adams

9292 device in View of Steinke to meet: the limitations (if the challenged claims“

Adams “2% and Steinke are bath in the same field of endeavor as the ‘856 patent

ppm,1 l.’ l "
and are pertinent to the emblem faced by the inventor of the ‘850 patent“ (122.,

'78). As such; One at" skill in the art would have been aware (if 1h ese references and

wertlri l‘te‘ve referred t0 Adams ‘292 and Steinke in addressing the preblern

adtlressetl by the ‘85tl eatent. tide lie—l 19).

Adams “292 highlights the advantages of varied designs fer the prexirnal

aperiing t0 the eatheterfi device delivery lumen. {Compare Exit. 10H? 622434
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{flared proximal end ‘38) ‘yt’fl‘i’l iii, 11:65—12:12 (inngitudinai siit 78))“ Aeeordingiy,

21 908A wouid be motivated to enmhine the Adams “292 diseiosnre with the

teaching in Steinke of the advantages of it sitived proxirnai opening to the device

inrnen of e eerdim'eseuier treatment catheter for “varying flexibility airing the

length of the catheter; without abrupt changes in stiti’ness or en undesirebiy stiff

transitien regien.” (Exit. 102%, 32i—7). This is pttrtieniatiy tine given that both

Steinite and Adams ‘292 diseiose rapid exchange devices, for use Within a standard

guide catheter? and are directed to extension beyend the distai end (it the guide

catheter to the treatment site. (Exhi 1803 W 312—34, 37 and Sit-$5),

in snrn, Steinite shows that using sitived proximei openings with rapid

exehenge catheters was weii knewn by the time Of the 3359 patent, and ernpieying

a skit/ed (as opposed to perpendieniar} design fer the proximal opening of the

Adams ‘29)2 device wonid have required no ereativityt experimentation, 0r

invention but rather wentd have amounted to a simple Substitution of a, knewn

eiernent to obtain predictahie resnits. (Id. “‘3 1 in" E 9}.
 

 

 

   
 

Cteim emit. e5; ea, 34,, it Minnie ‘EEtIZ {rein in new in

es esteem {“Sieittke”)

The 6859 name: Steinke tent. tine)

3» The system ofeiaini Adnrns diseiosee the system ofeieirn 2 {See Ami, above; E
i 2.» _i
wherein the prexirnai Steinke diseieses “a eatheter which etiows rapid E

portinn of the tubular exchange” 3: i ~25 where the proximai end of the inner E
structure further iurnen tubing is sitived at an angle, fanning an opening E
comprises structure that: extends for a distance aieng the iongitrrdinei axis E
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fiiehn {Sheet iii-*5: git iii-«ts tat Adams: ‘292 {mitt} in View at E

$38 §,32894?2 ‘

the “85% i’atent

defining a preximai side

epening extending fer a

distance aieng the

iengitutiinai exits, and
aeeessihie item a.

iongitttdinai side
defined transverse to the

iengitudinai axis,

t0 receive the

interventienei

cardiology devices inte
the eeaxiai lumen while

the preximai portion
remains within the

hunett of the guide
catheter

.3}. b...) :3" (D V"
’~<

U} 5‘;

wherein the proximal

side opening includes

Structure defining a full

circuinterenee pertien

anti structure defining a

perti aiiy eyiindrietti

 

 
“Steinhe‘” E

Steihhe (the nits)

and which is neeessihie from a side transverse t0 the

ieiigitutiinai exits as depicted in Fig. 3;

 

E2 is “the gnidewire

entry 12 (also referred to

V as the distei entry or Side

m port entry)? 6:5i—54. 
Steinke fnither diseieses “a guidewire iurnen extending

from the spring eeii shaft distai end t0 the side peat, said

guidewire iuinen adapted to receive a gniciewire in a

Siiding tit, 9:66~10:t,

Adams ‘292 dieeieses “the preximai end of the tithe

 

255ie eneiesed within the guide catheter white the distai
end at" the fiexihie tithe reaches the treatment: site. . ..

[TEhe proximal funnei 260 Serves to dii‘eet an

angie‘piasty device into ininen 269 of extensien 250 m.” E
155746213. E

Steinhe discloses. shived, side pert entry depicted in Figs‘ E

4B? 413 defines a full eiteutnferenee pertien and a E
pattieiiy eyi i ndrieei pertien: E
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fitetrn {inert Awe: file 3%} tat Adams ‘292 {tt‘ttt’} in View at

 
 

  

 

  

M. The system 0f claim

___t__2;____________________________________________________________t
wherein the

substantially rigid

pettion further includes

a partially cylindrical

pertien defining an

opening extending fer a

dietenee along a side

that is adapted to receive
an interventienal

cardiology device

passed through
eentinnens lumen of the

  
    

m5 §,32894t‘?2 “Stetnhe”

the “85% t’etent m Stelnhe (light. NEG)

pertien. it} 3%

Adams discloses the system at claim l2 (See A4,

“ethane:____________________________________________________________________________________________________________________________________ ‘

Steinlte discloses “a catheter which allows rapid

exchange,” 3: l 42;, where the prexitnztl end 0t“ the inner

lumen tubing is skived at an angle, ferming an onening

that extends fer a distance along the lengitndinai axis
and whieh is accessible from a side transverse tn the

longitudinal axis:

  

t » $5
therent dehned o . , tttttt

. 1‘ i M ‘5 g \ Wis em NJ“: m I . “‘---‘..,_\‘“fi
ham-V er ne tt, a \ Wt { RE new a} m
lengrtudtnel ants amid £2.ng g: g {3 3w‘

12 is “the guidewite

entry 12 (else referred

to as the distal entry or

side pert entry)” Sill»
54,

FEGQ

Steinlte thither diseleses

“ “a gnidewire lumen

extending from the spring cell shalt distal end to. the side

pert, said gnidewire lumen adapted in receive a

 
Adams ‘292 diseleses “the proximal end (if the tube

255 is enclesed Within the guide catheter while the distal
end of the flexible tube reaches the treatment site. . ..

[Tjhe prexhnal fitnnet 266 serves to direct an

angle last ’ device inte lumen 269 of extensien 250 .m”
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the “85% i’etent

guide catheter and intn
the eeaxiei hinien white

the device is ingened

into the enntinnnne

inmen,

the Opening extending

S'nhsteittiaiiy aiong at

least a pnrtien nt‘a

iength of the

substantiniiy iigid

pnttien.

  
 

Steinhe (Exits. thigh)

attehn {Sheet iii-:5; $3., $43 tot Adams: ‘292 {1911’} in View (it E

his §,32894t?2 “Steinhe”

Steinhe (iiseinses “e guidewite inmen extending from the E

spring enii shaft distat end in the side pert, said E

guidewire htmen adapted in receive a guidewire in a E

siitiing fit: . u” 9:66-ifizin

......................................................................L...........................................................................................................................................................................e

D. (Jaime It, 2, 89 12 Anti 18 Are ()hvienn {hitter '35 RSI; §itt3 (fiver

Adams ‘292 in View 0f "the Knnwiettge in" {fine (if Shitt in The
Art

Dependent eiaitnn 8 (depending ii‘eni eiaint i) and i8 (depending frem eiaim

i2) require that “the ereseseetinnei inner diameter 0f the eeaxiai iuinen 0f the

tnhniat Structure is. nnt more than nne French smelter than the eresgmseetienni inner

diameter of the guide catheter?” The Adams ‘29:? patent diseinsen that the outer

diameter of the fiexihie tube is Sitieiiet‘ than the inner diameter ei‘ the guide

catheter, defining a range of diameters for the flexible tithe? the iargest of which

woniti ineiude tubes with an inner diameter not mere than (me French smeiier than

the cross—seetinnai inner diameter of the guide catheter. (Exit. 101 i, 5:64—67). A

POSA reading this diseiesure 0f the Adams ‘292 patent at the time of the eiaimeti

invention WO‘ttid have understood the advantages (if having minimal difference in

diameter between the outer diameter 0f the inner guide catheter and the inner
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diameter of the outer guide catheter and? therefereg wouid have been motivated to

practice the invention Within the eiairned range nf net there than tine French. (Exit.

tern “ht meet

in this ease, the diseiesed range for the difference in diameters between the

enter guide catheter and the inner guide catheter of the device was ah‘eady known

in the ti eid by the tirne (if the ‘850 patent and, therefore, a, PGSA wettid have been

motivated tn eenterni to, such teachings in practicing the Adams “292 invention

with the predictnhie and expected resnits of {thawing for the insertion of inrger

devices and avoiding the pnssihiiity of the gttidewire becoming dispesed in the

space between the inner and enter guide catheters. (1529‘

E. (Tinting it, 2* 89 i2 And 18 Are Qnt'iens Under 35 Ufifi. §1€93 ()i/er
Adams in View (“it Tnheheehi

As Shown tit-item each eiernent recited in dependent eiaiins 8 and 18 is

ehvions over Adams “292 in View of TahahnshiB which was cited during

nroeecntinn of the “032 Patent but was not disenesed in any Ott‘iee Aetien of either

the “0332 Patent or the ‘859 Patent, or considered in combination with Adams ‘292.

Claims 19 2, 8, t2, and 38 are anticipated by Adams. ‘292 for the rensnns set ferth

above. AS set forth in seetien nheve, Adams; €292 diseieses nit the Eiinitatiens Of the

these eieitnn. (Exhn 1003 “W 87—307, 320424). To the extent any of the ehiirn

limitations are net expiieitiy diselesed in Adams ‘292, such iimitetiens eenid he

found by one of ordinary skiii in one or more of the other references and wettid
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have been in the pessessinn of or ohviens to one of ordinary shiti in the art from

the diseiosnres of anaingnns are partieniariy Adams i292 and the 'i‘airahashi artieie.

See (Exit. 1003 W 127—29).

Ciairns 8 and 3,8 require that “the cross—seetionai inner diameter of the

coaxiai hrmen of the tnhninr structure is not more than one French srnniier than the

crosswseetionai inner diameter nf the guide catheter.”

Takahashi satisfies the limitations of eiaims 8 and 38 in that it discloses a

rnethnd nt inserting a 5 French guiding catheter into a 6 french guiding catheter

such that the cross~sectienet inner diameter 0f the 5 Freneh catheter is not more

than one French smaller than the cross»seetionai inner diameter of the 6 French

catheter. A PGSA wettid have understood the advantages of having minimal

difference in diameter between the outer diameter of the inner guide catheter and

the inner diameter of the outer guide catheter, and 'Wnnid recognize that this

teaching of "i”ahahashi’s 5~in~6 system could he appiied tn any guide extension

device for insertion through a standard guide catheter, such as the Adams ‘292, and

wonidhave been motivated tn do so. (Ex. ith’JB ii 122, 12799).

Ctairn Chart Anti: tit. 39 38

the ‘853 Fatent . Adams 62292 (Etch: ittitii} in View nt‘ Teheheshi
{Entity itiZt) 

i, ahnve),

wherein the crnss—seetionni i “The tive~in~six system is a rnethnd nf inserting a 5

inner diameter nt‘ the Fr guiding catheter (Henrtraii, Termite: Japan) intn a
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Ciaim east—t Aye: er. a} is
 

 

The “85% Father E Artams “29.2 (Exit. mitt} in View at ’Jt‘attahasht E
tetra than

eeaaiai iameh of the tuhuiar E 6 Fr guiding catheter te increase backup support. E
streeture is net. tnere than E As we insert the 5 Fr inner guiding catheter into the E

one French smatter than the E target artery through the enter 6 Fr guiding catheter; E
eross—seetienai inner stronger backup support can he generated (Fig.

diameter of the guide E 1A).” (Bah. 1021 at 452}. E
catheter. E “'i‘he inner iumeh at the 5 hr Heartraii eatheter is E

E 8.0593 in diameteruu The inner iumen of the Outer
E ti Fr catheter needs te he more than GENE " in E

E diameter te aeeemmet‘iate the 5 Fr Heartraii
E catheter...” (155). “in the fit’G—ii’tw-Si)‘; system, the E

E backup support was measured white pretruriing the E
E 5 Fr catheter into the artery irredei out of the enter 6 E

E Fr, catheter”? (Id) “Oniy inserting the 5 Fr E
E guiding catheter inte the (SF): catheter increased E
E haehttp support. . (MB. “A 5 F1“ guiding catheter is E

E inserted aiertg the PCi guidewire t0 the ti Fr guiding E
E catheter.” (Id. at 454). E

18. The system eteiaim i2 Adams discloses the system et’eiaim 12 (See A49 E
aheve). E

wherein the eress—seetienai See Takahashi diseiesures set tbrth in eiaim 8 E
inner diatrreter of the (above). E
eeaxiai iumen 0f the E

flexihie distai portieh is not E
more than ene French E

srrtaiier than the mess" E
seetienai irmer (iiameter (if E

theswdw’rhnrir...................................................................................................................................................................................................
J

    
IX. CQNCLEJSEON

Based en the thregeirrg it is eiear that eiaims if. 2. 8, i2, and i8 et‘ the ‘85th

Patent define subject matter that is anticipated in View of Adams “2‘92 and that the

eiaims L4, 8, i2. i4, and 18 of the ‘850 Patent define subject matter that is

ehvieus in View Of the hnewietige et‘ a POSA eemhined with Adams ‘292 and the
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teachings 0f the additiehai references cited above. Adams ‘292 and the prim art

eemhihatiens cited ahewe were never eensidered hy the Examiner; if they had

béffi’L such eiaims wouifi not have figsuedw hl Eight 0f the evidence set Earth hereihe

which estehhshes a reasehahie Eikeiih<30d that Peti‘iioner WEE? prevai}, on at least, one

eEaim Offlh‘: ‘850 where, Petitiener requests EBSfiEufiQII 0f ah infer parties review :0

eaheei these eiah’hs.

Respectfuhy suhmihede

A RNOH'} & PORTER LIP

/David R. Marsh/

David R. Marsh (Amy Reg N0. 4} 34%)
ARNOLD 8; PORTER LLP

555 123‘ Street, NW,

Washihgmh, DC. 20034

Tel: (202) 9426068

Fax: (202:; 942—5999
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CERTEFECA‘TE (H? SERVECE

Tbs undersigned certifies that a copy 0f the PETERSN FGR INTER

PARE’TES REVEEW UNDER 37 CPR, § 42.1% with Exhibits was served by

dfiprrsiring the same with Quick {firematiflnai Courier 0n May i& 2014, m the

USPTQ c0rresp0rrderrce midress of record, lisrsd beiow:

Patterserr, Thuerrtey Patersen, PA
4890 IDS Center

89 Smith 8m Street

Mirmeapoligg MN 55482-2100

Courtesy copies were 3130 Shipped to comma} far pater}? aner at the

firiiowing address:

3. Thamasé Vitt

Heather Redrrwnd

Shannan Bj 011(1qu

F0 rresi: "fahciooahnippzfi‘:

Dorsey & Whimsy
50 Seuth Sixth Street

Suite. 1509

Mirmeapoiigq MN 55402

Telephem: {632) 340-2600

Z1.2a}:igi__E§=___1};-:Eiér_r§liyi

David R" Marsh (Atty. Rag. N0. 41,488}
ARNQLB Sr, 'PGE'QWEWER LLP

555 12m Street, NW.

Warhi'ngrm, DC. 2GGG4

Ta}: (292.) 942—5fi68

Fax: {282) 9426999
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[NEED STATES PATENT AND TRADEMARK OFFECE

BEFORE THE PATENT TRIAL AND APPEAL BOARD
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Patent Owner

Carat: EPR: Unassiiimed

Patent 8,2928%}
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EINBER 37 SEE. § 42A 93
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Hid‘ithMMZWWH__________________________________________________________________________________________..__l_§_i:‘§______________________
U.S. Publieafien Ne. 2005/0004523 A1 in Usbeme. et a1. 1015

US. Publication No. 2004/8127927 in Adams. 131 6

”Powwow”ZSBHWFWIHM________________________________________________________..____i__9:__i.§Z______________________
US. Sargent N0. 5.776.341 to Kiein et ai. 18E 8

US. Patent No. 7.232.452 to Adams et ai. 1319

U.S. Patent No. 5,328,472 te Steinke et e1. 1020

"[‘akahashi e: 211.. “New Methad tn Increase 5. Backup Support: of a 6 1821

French Guiding Cemnafy Catheter,” (:kzl'izerizatimz and

Cardiavascular Interventians 63 2452—456 {2604}
 

 

_$.35.-§.~.-E§§E§.SEES};_§_~.§>§3S.~§E§___¥§~Z’__:‘f§fi1§2§§£_________________________________________________________________________________..____i__9:_»_2;%______________________
US Fatent Ne. 5.156594 to Keith 1823

US. Patent No. SJQBAKZB t0 Ait 1&24

Kuckiick, Theodore R, The Medicai Device R851) Hendboek (2336) 1025

Amended Cmnpiaini: filed by Vaseuiar Sniutiens. Inc. in Vascular 1826

S'ofuliom, [126. v. 80330;: Scientific Cmpamiien, N0. EBwCV—E 172

(jRT—SER) (D. Minn). (May 28 2013)

Memerandum In Support of Metion fer Prefiiininary Injunction} filed 1027

by Vascular Soiutions, Inc. in Vizscuiar Soiuz'iens, Inc. 12. 80530172.

S‘cienizfific Comamzimz. NO. 13~CV~1 E72 (JRT—SER) (D. Minn).

 

 

 
“iv
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thine 10, 20‘: 3)

Deciaratien of i—inward Root in Snppnrt ot‘Vaeeniar Snintion, ine.’s £028

Motien for Preiiniinew injunction with Nen—Confidentiei Exhibits

flied in insanity” Saittfitms, inc. r. Barton Seientéfic Cozpvitztimza

NO ' 3—CV-i i712 (JR'ifi—SER’} (E). Minn}. (June ii}, 208)

Beaten Scientific Comemtion Cippnsitinn tn Vescuint Seinticns, 1029

inefe Motion fer Preliminary inj unction filed in Err/(tseniar Snitttirms,

Inc. v. Boston Scientific Corpomiinm N0. i3—CV—i E72 (JRTSER)

(D. Minn). (tiniy 289 20? 3)

N0n~C0niidentiai Menierandnm {)pinien and Order Granting in Part 1030 i
Piaintii’f’s Marian fer P‘reiiininary injunction tiled in E/mcm’ar

Sointiwzs, Inc. 1?. Benton Scientific Cnrpomiiom N0, i3~cveii72

URWFRMDMinutfltwmbtrim‘ttt)________________________________________________________________i____________________________________
Boston Scientific Corporatinn"s Metion fer An interim Stay and 1031 i

 

 

 

Vascular Scinticns, Rica’s Opposition in Heston Scientific 1832

Cnmorntien’s Motion 'ifi‘et An interim Stay and Stay 1E’enc‘ting Appeni,

No. 20144185 (Fen. Cir). filed Jennaty 3, ZQM

Boston Scientific Cetperatien’s NonmConfidentiai Opening Brief,

No. 2014—3, i 85 (Fed. Cir). fiied Januatv 7, 20M

Vaecuiar Snititiensy inc.’e NOn—Cenfiéentiai Respeneive Brief, Neg

20E4~i 135 (Fed. Cir). flied Janna '29, 20M

Beeten Scientific: Ceremetien’s Repiy Brief, Nc. 2814—1185

{Fwfinfiiedrbmatyzm____________________________________________________________________________________________t____________________________________
"E'rztnsc ript 0i" Qtai Argument Preeeedings iieiti 0n Anrii S; 2014 '

(Fed. Cit)........................................................................................................................................................................................4.........................................

Federei Circnit Order Vacating Preiiniinztry inj uneticn {Aprii 15,

 
JOint Ciaini Censtructicn Statement iiieti in Vascular Soiutimzs, Inc.

v. 305nm Scientific Cmpnmiian, N0, iS-cv—i i 72 (JR’i‘mSER)

__Q3_:__1§zt_3_tin;tints:tnti:__%_tt_2§tté}_____________________________________________________________________________________________________

US. Patent No. 65997308 BE t0 Canine” in, et ai.

Monorail Piccoiinn P‘nbiicationg introducing the Schneider

MONGRAEL-GEXTM Gnidewire Exci‘innge Catheter Brec‘hnre
US Pubiicatinn Ne 2002/0165598 Ai to Wain et ai.
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E’RWILEGM) AND COM‘IDEN'E'EAL
ATTORNEY WORK PROBUCT

Inter" perres review is respeetiiiiiy requested for eiairns L4. 8, ii. i3. 17 of

US. Patent No. 8,292,855} (“the “850 Patent”) {Ext}. M301).

1. NEANDATGRY Neriess {37 eras. § 42.3{fi){i))

The tbiiewing mandatery netiees are previded as part ef this Petitien.

A. Rea}. hartywinuinterest (3:7 (LEE... § 42.8{h}(i})

Besten Scientific Cnrperatinn and Boston Scientific Seinieri, inc.

(collectively “Petitiener”? are the teat partiesminminterest.

B. Restated Matters (3"? (LEE. § 42.8(b)(2)}

The ‘850 Patent is presentiy the subject of litigation hreaght by the i3aterit

Owner against Petitioner in the US. District Court for the District 0f Minnesota in

a case titied Vaseuiar Softening. Inc. v. Barren Scientific Carp, N0. i:i3—ev—ii72

ORE/SEE) (May 16., 2013). Petitioner is also seeking inter partes review of the

‘85() Patent on ether greener; in another petition te he iiieti cerieurrentiy herewith.

Further. Petitiener is iiiing two separate petitions en iron—redundant grounds

seeking inter partes review of US. Patent No. 8,048,032 (the ““332 patent”) and

ene eetition seeking review (if U.5. Patent No 8,142,4i3 (the “iii 3 patent”) te be

tiled eenenrrentiy herewith. in at}, five petitirms wiii he *tiieri. Petitiener requests

that alt (if these petitions be assigned te the same Beard fer administrative

efficiency, as at? three patents are eieseiy reiated and are directed generaiiy to the

same subject matter. Speeitieaiiy, the ‘850 patent is a divisien 0f appiiestien No.
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12/824,734, which issued its the ‘413 patent. anti the ‘413 patent is a divisien of

appiieatien N0. tt/4t6fiE9. which insued as the ‘932 patent. The claims

ehnttenged therein are method (“413 netent) and apparatus (“(332 patent} versions of

the system eiain‘ig 0f the “850 patent eheiienged herein.

C. Lend Anti Reich-Up {Trinrisei (3’? ERR. §§ 42.8{h}(3). 42.Eti(e))

Petitieners designate undersigned David R. Marsh (Reg. Ne. 43.408) of

Ariieiti 8i; Fetter LLP as iend counsel and Kristen L. Lnnsbery (Reg. No. 53.183).

else (if Arneid <81: Pnrter LLP. as backup counsei.

Lead Cnunsei Reekutjn Ceunssei

David R. Marsh (Reg. Ne. 43 ARR) ' Kiist:zin i... Lanshery (Reg. N0. 532 83)
ARNOLD & PORTER LL? ’ ARNGLD &, PORTER [LP

555 Tweitth Street, NW ’ 555 Tweitth Street. NW

Washington, DC 290044206 ‘ Washington. DC 20094—1296

"i'etephene: 202.942.5068 ’ 'i‘eiephnne: 292.942.5186
Faesimiie; 202.942.5999 * Feesiniiie: 202.942.5999

Emaii: davidinnrshtfina aertereein * Einaii: kristaniansherv-"fija artereem

 
D. Servine ini‘erntetien (37 QRR. § 42.8(h}(4)}

Fetitiener censents t0 sen/ice by entaii to Feed and backup eeunsei at

XBSC_____VSi____iPRSeWiCe@apertereuin.

II. PAYMEN'E‘ {33F EEES (37 ERR. § 42.1%)

The undersigned authorizes. the Office t0 charge Deposit Account Ne.

502387 the fee set forth in 37 CPR. § 42.15%). Or any other applieehie fees. for

this Petitien for inter partes review. The undersigned thither authorizes payment
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fer any adt11t1o11a1 fees that might be due 111 connection with this Pet1t1o11 to he

charged to: the above—referenced Deposit Account.

111. SRJMMARY 0F RELEVANE‘ 'ii‘ii‘JCtiNQLQGY ANB ‘853

PATENT

A. Overview {73f tnterventtenai Cardiotegy Procedures

The 131311113; of the “856 patent are directed to the freid 11f interventionei

cardiology procedures, such as the treatment of c'hstmctive coronary artery disease.

(See Exh. 1111111, ti7m36). During such procedures, physicians deptey thin, t’Eex1hte

treatment devices? such as guidewirest 1321110011 cetheterst fiitersy stentsfi ste11t

catheters, or ether devices to treat 21 htoehege (oeetusien) or narrowing (stenoeis) 111

the arteries due to atherosclerotic ctaques or other 1es1e1rs. (121.; see Deeteratiorr of

Ronaid Jay Satan Phil (“Solar Dec1a1‘et1on”) (Exit, 10113) i] 9), The physician

intreduces the treatment de'v1ce into the patients vascutar system through the green

or wrist and advances 1t to the she of a hiocknge to: perform a precethtre—------such as

the 11111311011 of 11 1131110011 or the piecement of a stent—te reheve the htoekage and

restore hEood flow. (Id), Often; te create a passage for such treatment: devices,

physicians ineert a “guide catheter” earher 111 the procedure. id. in coronary

111te1’vent1ons1 this guide catheter typ1cahy runs from the gro111 or W115t to one. of the

coronary ostia (two openings 1n the aorta that open into the coronary arteries}, but

is too W1de for edva11een1e11t beyond the 0111111111. {111’}. The “850 patent is d11‘eetedto

an apparatus that is dehvemble through 11 standard guide catheter for extension
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beyond the ostiuin to provide back up support77777777i.e.,, to prevent the guide catheter

front heing dislodged (luring the procedure. (See, rag, tilxh. ltltllg 2:55—69}.

B. [reseription Qtlhe Alleged invention fit The ‘SStl Patent

The ‘856 Patent (Exh. i001) contains; 2-4- aystem clairnn including two

independent claims (claims i and 12}. The specification of the “850 patent states

that it relates “generally to catheters need in interventional cardiology procedures,”

and “[nrjore particularly, apparatus for increasing backup support for catheters

inserted into the coronary arteries of the acute.” (Exit ltltll, 118—22)

The challenged claims of the “85% patent are not straightforward. Unlike

typical syetern claims? the ‘850 patent claims are replete with thnctional language

and ambiguous structural liinitatione that are unaupported by either the

Specification er knowledge in the art: at the tirne of the claimed irwention. Claim l

is representative of the independent claints in the ‘850 patent:

l. A system for use with interventional cardiology devices

adapted to he insertcrbie into a branch artery, the system comprising: a

guide catheter having a continuous lumen extending for a predefined.

length from a proximal end at a hernostatic valve to a distal end

mitigated to be placed in the hranch artery, the continuous lumen of the

guide catheter having a circular crossmeectional inner diameter sized

such that interventional carriiology devices. are insertable into and

through the continuous lumen of the guide catheter; and a device

adaptedjbr 15596 with the guide catheter, including: a Flexible tip

portion defining a tubular structure and having a circular cross—section
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and a length that is shorter than the predefined length of the

continuous lumen of the guide catheter, the tubular structure having a

cross—sectional outer diameter Sized to he insermhie through the cross—

seetional inner diameter of the eontinuous lumen of the guide catheter

and defining a coaxial lumen having a cross—Sectional inner diameter

through wizielz intewentionoi C(liWiZ'OZOgy devices are insertabie; and a

substantially rigid portion proximal of and operahly connected to, and

more rigid along a longitudinal axis than the tlexihle tip portion and

defining a rail structure without a lumen having a maximal cross—

Seetional dimension at a proximal portion that is smaller than the

eross-neetional outer diameter of the flexible tip portion and having a

length than when combined with the length of the flexible distal tip

portion, defines a total length of the device along the longitudinal axis

that is longer than the length of the continuous lumen of the guide

catheter, such that when at least a distal portion of the flexible tip

portion, is extended distally of the distal end of the guide catheter; at

least a portion of the proximal portion of the suhstzantially rigid

portion extends proxiinaliy through the heinostatie valve in eornmon

with interventionai :artliology devieea that are insermbie into the

guide catheter.

Dependent claim 2 of the ‘850 patent depends from independent elaiin l and

requires that “the tubular structure includes a distal portion adapted to be extended

beyond the distal end of the guide catheter such that the device assists in

resisting axial and shear forces exerted by the interwentional cardiology device

‘Ji
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passed through and beyond the coaxial lunien that would otherwise tend to

dislodge the guide catheter item the branch artery”

l.)ependent claim 3 {depending frern independent elaiin l and dependent

claim 2‘}, is directed tn a “proximal side opening“ in a proximal portion of the

tubular structure, where such opening “extendisj for a distance along the

lengitudinal access” and is “transverse lie, til: an angle} tn the longitudinal axis.”

Dependent claim l4 {depending ii‘n'ni independent claim l2) centttins substantially

similar limitation except that the “partially eylindri eal pertinn defining an opening

extending for a distance alnng a side thereof” in the substantially rigid (as opposed

to tubular) portion

Dependent claim at- depends from claim 3 and requires a “structure defining a

full circumference portion and structure defining a partially cylindrical partied” as

would result: from a tube heing skived at an angle for part el’ its length. These “side

opening Claims” are directed to that which was well known in the art when the

‘850 patent was liled: that the entryway in n lumen for the delivery of intrnvaseular

eardiolegy devices that! he shivedt or cut at an angle.

Dependent Claim 8 {denending frein independent eleint l} and l8

{depending front independent claiin l2) require that “the eross—seetienal inner

diameter of the martial lumen of the tubular structure is net more than tine French

smaller than the cross—sectional inner diameter of the guide Catheter.”

6
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C. Summary hi the Prueeeutieit Hietery et" the ‘SSh Patent

The ‘850 Patent was iiieci as US. App. Serial No. 13/359,059 on January 26,

2012 {see Exit. 1602, paper it. "the presecutiuu of the ‘G32 patent, to which the

‘850 ciairns priority, spanned tive years; and three months. Durihg that time, the

Examiner issued numerous rejectiuns of ciairns which are hearty identicai t0 the

syeteiu eiaiins (if the ‘850 patent ehaiiehged herein. Ultimately, huwever, ibiiowing

at least six rejections and. eight amendments, the Examiner eoiiditieneti

petentahiiity of the claims on the addition of a “raii structure witheut a turnen”

iimitatien within the auhetantiaiiy rigid, portion,

The eiaims of the ‘858 patent issued feiiewihg an arrieudrneht by the same

Examiner ufiniiepentient ciairns i and 12 “10V iug the iecutieh 0f the “raii structure

witheut a iurnen” iiinitatien from the tuhuiar structure tit“ the tiexihie tit) pertiori

{where the Patent Owner had sought to ineiude it) to the substantiaiiy rigid pertien,

where it had been inciuded in the ‘Q32 patent. The Examiner’s stated reasons for

aiiewanee were that, “just as in the parent appiications, the examiner did not tinci

any teaching or suggestion for the ciairneri arrangement. Speciticaiiy, adding a

guide catheter te the claimed raii structure with the ciairned fiexihie tip that is

insertahie threugh a hemestatie vaive is not taught er suggested by the prior art.” A

Notice et‘ Aiiewahee was rnaiieci August 229, 2tii29 and the ‘850 Patent issued on

Octeber '23, 'EOiiZ. {Exit 1992 at 36).
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IV. REQUIRENEENTS FGR INTER PARTES REVIEW”

AS set fertir beiew and pursuant to 37 CPR. <3? 42.104, each requirement fer

inter partes review in‘hf: “850 Patent is satisfied.

A. Greener. t‘er Standing tinder 37 QFER, §42Jtt¢tta§

Petitirmet certifies that the ‘850 patent (BX, 199?} is avaiiabie fer inter

partes review and that Petitiener is net barred or estopped i’rem requesting an inter

paries review eitaiienging tire eiaiitrs 011 the grounds ideutified in this petition.

B. Edentifieatiw {if Citaiiertge Under 37’ ERR. § 42.1%(b') and Retiet’

Requegtert

The precise reiiet‘ requested by Petitioner is that Claims L4, 8, E29 143 and 18

of the “85% Patent be found uttpatetitabie.

C. {Stature fer Which inter Petites Review is Requested

Pureuertt re. 37 CPR, § 42.t®4{b)(t ), Petitietter requeets inter partes review

efeiaims ”ii-4°, 8? i2: 14, and 3,8 efthe ‘850 Patent,

D. The Speeit‘ie Art and Stattttery Gmimdte) (m Viv/hid? the

Chaitertge it: Based Under 37 QRR § 42.itti4(tt)(2)

't‘his Fetitiem Supperted by the gratinds set: fi‘jrth below and the Solar

Deeiaratiert (EX. €003)e demet‘ietmtes a reasonable iiketiheod that Petitiener Wiii

prevail with respect to at ieast (me of the eiiaiiettged eiaims and that each of tire

ehaiienged eiaims is utipatentabie for the reettons cited herein. See 35 USC.

§ 314(3). Inter partes review is requested in View Of the i‘eiiowing references and

specific grounds for rejection under 35 USC. §§ 102 and 103.
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Claims L4,, 8, i2. i4, and 18 are ehvioes over Pub. No. US.

i i 2687.,"Q26G219 (publication ef US. Patent Applieetien 11,4 i69629. the

5 tentisittietegtitieittigretest},,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

2 E Ciaiins 1—4, 12, and 13 are anticipated by US Feb. Ne. 2094/0236215 to
' Mihartt, er. :15.

Claims L4, 12,. ‘33 are obvious over Mihara in View of the Knowiedge Of
One of Shiii in the Art

Ciaiins i—éi, 8, 12, 38 are obvious over Mihara in View of “New Methed to

4 increase 3 Backup Support ofa 6 French Guiding Coronary Catheter,”

met... Takahztshi Gniine Artieie (“Takehashi”)

 
 

LA)

  
  

 
 

Petitioner reserves the right to present new arguments and prior art

references if the Patent Owner nerves to amend the eheiien ged eieims.

V. NenmRedunt‘ianey {if Prenesed Aiternetive Greuhtis

Petitiener urges the Board to adopt eeeh ground of eripetentahiiity raised with

respect to eieiins L4. 8. 12,, i4 and i8 oi‘the ‘SSQ patent for at ieast the foiiewing

reasons. The propeseti greener; for institetion presented in the present Petition

(“Petition B”) are not redundant over each other, or ever the grounds et‘ rejection

presented in the eencurrentiy fried iteraitei Petition for inter partes review of the

ehaiienged eiaiins of the “856 patent (“Fetition A” (Exh. i908» because several

differences exist between the eppiieri prior art and their respective grounds for

unpatentehiiity. For exempie. the primary prior art reference in peraiiei Petition A

(Adams ‘2923 differs from the primary prior art reference raised herein {Mihare}.

Mihara anticipates a different set of dependent eiaims (eiaims 3, 4, and i4) through

its diseiosure of it sitived proximei side opening in Figures ”33. Adams ‘1292
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anticipates the ciaimed difference in diameter between the inner diameter of the

device and the inner diameter 0*? the Standard g’titide catheter et’ “not mere than nne

French” (eiaims >3 and i8). As a rennin during the cenrse Of this preeeeding, if

instituted, Patent ()wner eenid amend the eiaitns tn iirnit them to just one of the

ciaimed etnhedirnents that is anticipated by Adams ‘292 (Petition A} er Mihara

{Petitien B) aiene. Accordingly, ah grennde based on both Adams ‘292 and Mihara

are needed to eneeinnass aii of the embodiments ef eiaiins i, 2, and i2~ and? as.

eneh, are net redundant. indeed, heeanrse ed" the Patent Owner’s nnreasenahiy

functionai and broad claims, it is imperative that each ground efnnpatentahiiity he

adopted so that the Patent Gwner Wiii he forced to address the differences in the

nrideriying structures. of the systems in the cited references, and se that Petitioner

may address any arguments by the Patent Owner regarding the ahiiity of structures

in the print art tn perform the various fnnetiens recited in each of the chaiienged

eiaims.

Fetitinnet’s asserted grennd ef tirinatentahiiity in the present Petition based

en Pith. Ne. U‘2 2907/0269219 {puhiieatien et‘ US Patent Apptieatien

11,416,629? the anniicatien of the‘032 patent), is net redundant (if the ether

grounds of unparentahiiity raised herein er in Petitien A because it renders Obvious

aii ehaiienged claims eniy if the “853 patent, is»; denied the benefit at its eiaimed

May 35, 2686 priority date.

'10
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Siiniiariy, the grounds of unpatentahiiity raised in the present Petition

regarding the o’hviousness of the side—opening iinritations oi’eiairns 3', 4,. and i4 are

not redundant given that the far reaching funetionai ianguage of such claims

necessitate Petitioner’s aitentative ntoposed grounds at unpaientahiiity on the basis

of both anticipation in View of Mihara and ohviousness ever Mihara in View ef the

knowiedge of one of skiii in the art.

it the PTAB disagrees and determines that the greunds raised herein are

redundant of those raised in Petition A, and wilt institute only on the greunds of

one Petition, Petitioner respectfuiiy requests institutinn en the basis of Petition A.

Moreover, if the PTAB determines that there is redundancy with respect to the

grennds raised herein regarding anticipation in View nt‘ Mihartt and ohviousness of

eiainis 39 4, and 14 ever Mihartt in combination with the knowledge of one of shiii

in the art? Petitioner suggests institution en the grounds oi" Mihara in View of the

knowiedge of one ef skiii in the art

VI. Levei iii“ Skiii in the Art

A person of ordinary shiii in the art (“1308A”) at the time of the aiieged

invention of the “850 patent weuid have been someone with at ieast the equivaient

of a medieai degree from an accredited institution {usuaiiy denoted in this country

as a Nit). degree) or someone with the equivaient et a masters degree from an

neeredited institution (usuaiiy denoted in this country as an MS. degree) in
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biomedical engineering. The person must have at least three years of experience

working as an interventional eardiologist? interventional radiologist, eardiothoraeie

surgeon intewentionalisg or biomedical engineer or biomedical device designer

anti/or manufacturer Extensive experience and technical training might Subetitute

fer educational requirements, while advanced degrees might substitute fer

experience. (Exit, 3,033 “f; 29);,

A. Conetrnetien Qf The Challenged Claims

Purnnant to 37 (LEE. § 42.ltl(t(b)9 the elairns subject to inrerunartes' review

shall receive the “broaden reasonable construction in light of the specification of

the patent in which {they} appearfi.” Because the standards of claim interpretation

used by the Courts in patent litigatien differ from those Listed by the Ql’fiee in inter

paries review proceedings, elairn interpretations Submitted herein to tlemonstrate a

Reasonable Likelihood of Prevailing are not binding upon Petitioner in any

litigation may not eorresponrl to claim constructions under the legal standards that

govern ennrt proceedings. All elainr terms not specifically addressed below have

been accorded their broadest reasonable interpretation (“BEE”) in light of the
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patent specification, including their plain and ordinary meaning to the extent such a

meaning eeuid he determined by a. skilled artiuuui.J

1. “refit strueture Witneut a tunien”

Because the ‘859 patent dues not disclose any structure fer the “rail structure

Without a, iurnen” iirnitetinn of independent churns i and i2? it is invalid under 35

USC. §E i3, ‘31 2. The word “rail” appears in the speeiiieutien of the ‘850 patent

eniy twine. First; the Summary of the invention refers to a, “guidewire ruii

segment,” defined as “permitiingj delivery withrnit hioeking the use of the guide

catheter.” (Exit. Him, 2265439) Seemed Fig 17 is described as “a pine View of a

coaxiai guide catheter having a ionger ruii segreentf’ without any guidance as to

which portion(s} of Figure E7 constitute the “raii segment.” Neither of these

references diseioses any meaning for “raii” in, the chain: teun “ruii struetui‘e withuut

a iurnen.” {1003 ‘3] $2). Mereover, nething in the specification suggests that the raii

structure consists of the “tapered inner catheter,” “futi circumference pertion,”

33 £6

“cutout petition,” “reinforced portion?” “hentieyiindrieai portions second full

33 CC.

circumference portion? areuute portion,” “braid or eoii reinforcement” “rnost

proximei portion ot‘ hreid or eoii rein fereenient,” “relief eut,” “hernimtuhe pertien,”

 

1 Petitioner reserves the right to. ehuiienge the validity of the “932 patent eiuims

based en a t’aiiure tn eornpiy with 33 HQ ft" i, 2,, and 6, in any proceeding.
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