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I. PRELIMINARY STATEMENT 

The ‘673 patent claims an angioplasty catheter system with multiple 

shockwave sources.  One of the inventors of the ‘673 patent was also the inventor 

in two U.S. Patent Applications that published more than one year prior to the 

effective date of the ‘673 patent teaching an angioplasty catheter systems with a 

shockwave generator, including one publication disclosing the use of multiple 

shockwave sources.  See Hawkins ‘768 (Ex. 1003); Hawkins ‘020 (Ex. 1004).  Not 

surprisingly, nearly every claim limitation of the ‘673 patent is expressly disclosed 

in those prior publications.  In fact, the examiner correctly rejected the claims 

multiple times primarily relying on Hawkins ‘020.  The primary claim limitation 

argued by the applicant as rendering the claims patentably distinct from Hawkins 

‘020 is “creating a series connection running from the first electrode in the first 

electrode pair to the second electrode of the second pair.”  Throughout the 

prosecution, however, the examiner correctly and consistently rejected the 

applicant’s arguments.  Recognizing that the examiner was not going to be 

persuaded by their arguments, the applicant finally amended the claims to add the 

limitation “wherein one electrode in each pair has a surface area larger than the 

surface area of the other electrode in the pair.”  Surprisingly, without any 

discussion or analysis of new limitation, the examiner allowed the claims.  The 

examiner simply did not fully appreciate that the prior art also expressly disclosed 
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electrodes having different relative surface areas.  For example, Hawkins ‘768 

discloses that one electrode can be shaped and act as a parabolic reflector.  The 

parabolic reflector/electrode has a greater surface area than the other electrode of 

the pair.  This relative size limitation, however, was disclosed in the prior art and 

accordingly, none of the claims of the ‘673 patent should have been allowed.  In 

addition, other prior art references make clear that the basic concept claimed by the 

‘673 patent, namely a device having multiple shockwave generators within a 

balloon configured to produce shockwaves that can treat calcium deposits in blood 

vessels and heart valves is not new and obvious to a person of ordinary skill in the 

art at the time of the alleged invention of the ‘673 patent (a “POSITA”).  As 

discussed in greater detail herein, all 20 claims of the ‘673 patent are obvious over 

the combination of Hawkins ‘020 and Hawkins ‘768 and Kunis. 

II. MANDATORY NOTICES 

A. Real Party-in-Interest 

Cardiovascular Systems, Inc. (“CSI” and/or “Petitioner”) is the real party-in-

interest. 

B. Related Matters 

Petitioner is not aware of any judicial or administrative matter that would 

affect, or be affected by, a decision in the proceeding. 

C. Lead and Back-Up Counsel and Service Information  

Lead Counsel Backup Counsel 
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Anthony H. Son, Lead Counsel 

Reg. No. 46,133 

Barnes & Thornburg LLP 

225 South Sixth Street, Suite 2800 

Minneapolis, MN 55402 

Telephone: 612.367.8724 

Facsimile: 612.333.6798 

E-mail: ason@btlaw.com 

Jeffrey Stone, Backup Counsel 

Reg. No. 47,976 

Barnes & Thornburg LLP 

225 South Sixth Street, Suite 2800 

Minneapolis, MN 55402 

Telephone: 612.367.8704 

Facsimile: 612.333.6798 

E-mail: jstone@btlaw.com 

Please address all correspondence and service to the address of counsel 

listed above.  Petitioner also consents to electronic service by email at Patent-

MI@btlaw.com (referencing Attorney Docket No. 68890-286962)  and cc’ing 

ason@btlaw.com and jstone@btlaw.com.  

D. Certification Of Grounds For Standing 

Petitioner certifies pursuant to Rule 42.104(a) that the patent for which 

review is sought is available for inter partes review and that Petitioner is not 

barred or estopped from requesting an inter partes review challenging the patent 

claims on the grounds identified in this Petition. 

III. RELIEF REQUESTED 

Petitioner requests institution of an inter partes review and cancellation of 

claims 1-20, as unpatentable under 35 U.S.C. § 103.   
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IV. OVERVIEW OF CHALLENGES 

A. Identification of Challenges 

Pursuant to Rules 42.22(a)(1) and 42.104(b)(1)-(2), Petitioner challenges 

claims 1-20 of the ‘673 patent (Ex. 1001) as unpatentable in view of the following 

patents and printed publications: 

1. Hawkins, et al., U.S. Patent Appl. Publ. No. U.S. 2009/0312768, 

“Shockwave Balloon Catheter System” published December 17, 2009 

(“Hawkins ‘768”) (Ex. 1003). 

2. Hawkins, et al., U.S. Patent Appl. Publ. No. U.S. 2010/0114020, 

“Shockwave Valvuloplasty Catheter System,” published May 6, 2010 

(“Hawkins ‘020”) (Ex. 1004). 

3. Kunis, et al., U.S. Patent No. 7,850,685, “Ablation Catheter,” filed 

June 20, 2006 (“Kunis”) (Ex. 1005). 

4. Lesh, Michael D., U.S. Patent Appl. Publ. No. 2005/0251131, 

“Circumferential Ablation Device Assembly,” published November 

10, 2005 (“Lesh”) (Ex. 1006). 

According to their issuance or publication, each of Hawkins ‘768, Hawkins 

‘020, Kunis and Lesh1 is prior art under 35 U.S.C. § 102(b) as being patented or 

                                           
1 Unlike Hawkins ‘768 and Hawkins ‘020, Kunis and Lesh are directed to ablation 
devices.  Ablation devices are from the same field of endeavor as the claimed 
invention.  Both the claimed invention and ablation devices are minimally invasive 
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published more than one year before the presumed effective filing date of the ‘673 

patent (i.e., before the presumed effective filing date of June 27, 2012).   

Kunis was not cited by the examiner.  Hawkins ‘768 was cited by the 

examiner, but was not applied by the Office during prosecution of the ‘673 patent.  

Although Hawkins ‘020 and Lesh were previously applied by the examiner, the 

Office has not previously considered these references or applied them as presented 

in Petitioner’s challenges, for example, in combination in the same manner and/or 

with the same prior art as presented herein.  Additionally, Petitioner presents 

testimony from Dr. Morten Jensen (Ex. 1002) establishing that all of the 

limitations recited in the challenged claims would have been obvious to a POSITA 

in consideration of these prior art references. 

                                                                                                                                        
tools used to treat atherosclerosis, or build up upon and within vessel walls and 
body passages, among other abnormalities.  Ex. 1001, 1:5-2:34; Ex. 1005, 1:20-30; 
Ex. 1006, 0002; Ex. 1007, 1:15-25; 3:25-29. Moreover, ablation devices are 
reasonably pertinent to the problem faced by the inventor, for example, treating 
areas that are often much wider and/or longer than what can be effectively covered 
by one electrode.  Ex. 1002, ¶ 82; Ex. 1005, 2:43-46; 5:14-18; 6:20-32; Ex. 1006, 
0038-0039; Ex. 1007, 3:25-49.  Ablation devices have long been adapted to 
utilized multiple electrode pairs to cover the elongated treatment area to provide a 
more effective and efficient treatment.  Id.  These devices provide some solutions 
to common problems faced by the inventors, including using series and parallel 
circuits to connect multiple electrodes.  See, e.g., Ex. 1005, Fig. 17b; 5:18-37; 
25:38-42; 25:59-67.  Not surprisingly, the examiner relied on references directed to 
ablation devices during prosecution, and the ‘673 patent includes U.S. 
Classification for “AB61B 18/1492” which are directed to ablation devices such as 
Kunis and Lesh. Accordingly, ablation devices are analogous art to the claimed 
invention. 
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Ground Reference(s) Challenged Claims 

1 
§ 103 Hawkins ‘020 and in further view of 
Hawkins ‘768 and Kunis 

1, 2, 5-8, 15, 16, 19, 
20 

2 
§ 103 Hawkins ‘020 and in further view of 
Hawkins ‘768, Kunis and Lesh 

3, 4, 9-14, 17, 18 

 

B. There is a Reasonable Likelihood that at least One Claim of the 

‘673 Patent is Unpatentable under 35 U.S.C. § 103 

The ‘673 patent is directed to a wholly conventional angioplasty catheter to 

treat calcified plaque in blood vessels using a shockwave.  See, e.g., ‘673 patent at 

Title; Abstract; 1:40-45 (Ex. 1001); Ex. 1008 at p. 466 (“The subject invention 

relates to a device that can be used to treat calcified plaque in arteries.”), p. 368 

(“The subject invention relates [to] a device for treating calcified lesions in the 

vascular system of a patient.”).   

In the described embodiment, a shockwave generator defined by a plurality 

of electrode pairs is positioned within a conventional fluid filled angioplasty 

balloon system.  Ex. 1001, Abstract, 2:41-52; Ex. 1008, p. 466.  When high voltage 

pulses are applied to the shockwave generator, the flow of current across the 

electrode pairs within the fluid result in the generation of a shockwave that can 

crack calcified plaque.  Id.   

Using a shockwave generator within a fluid filled angioplasty balloon to 

generate shockwaves directed at calcified plaque was not new.  Indeed, more than 

one year prior to the effective filing date of the ‘673 patent, two of the three 

inventors of Hawkins ‘768 disclosed in U.S. Patent Appl. Publ. US 2010/0114020 
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(Ex. 1004) (“Hawkins ‘020”) a shockwave balloon catheter system using a 

plurality of shockwave generators defined by a plurality of electrode pairs within a 

fluid filled balloon to generate shockwaves directed at calcified plaque.  A 

comparison of exemplary figures from the ‘673 patent and Hawkins ‘020 is shown 

in the following: 

 

‘673 Patent, Fig. 11. 

 

Hawkins ‘020, Fig. 3. 
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Although the ‘673 patent shares a common inventor to Hawkins ‘020, the 

‘673 patent does not add anything new or inventive to its claims.  Each and every 

claim limitation was known to the POSITA, and disclosed in prior art publications 

more than one year prior to the effective filing date of the ‘673 patent.  Indeed, as 

set forth in more detail below, and as supported by the Declaration of Dr. Morten 

Jensen, an Associate Professor of Biomedical Engineering at the University of 

Arkansas (“Jensen Decl.”) (Ex. 1002), the cited patents and printed publications 

establish a reasonable likelihood that Petitioner will prevail with at least one of the 

challenged claims.  See 35 U.S.C. § 314(a). 

V. THE ‘673 PATENT  

A. Overview of the ‘673 Patent 

The ‘673 patent is directed to an angioplasty catheter to treat calcified 

plaque in blood vessels using a shockwave.  See, e.g., ‘673 patent at Title; 

Abstract; 1:40-45 (Ex. 1001); Ex. 1008 at p. 466 (“The subject invention relates to 

a device that can be used to treat calcified plaque in arteries.”), p. 368 (“The 

subject invention relates [to] a device for treating calcified lesions in the vascular 

system of a patient.”).   

As the background section of the ‘673 patent recognizes, the buildup of 

calcium deposits on the aortic valve and within blood vessels, known as 

calcification, can lead to thickening and narrowing of the valve or blood vessel 
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leading to cardiac disease.  Ex. 1001, 1:5-2:38.  One treatment for calcification is 

placement of a balloon adjacent to the treatment area and inflated with a fluid.  

Within the balloon is a shockwave generator that produces shockwaves that 

propagate through the fluid and the balloon to disrupt the calcification.  Id. at 1:64-

2:8.  A known problem with this shockwave treatment is that the intensity of the 

shockwave on the area to be treated diminishes as a function of distance from the 

point of shockwave origination to the treatment point.  Id. at 2:17-34.   

In view of this, the ‘673 patent suggests to improve the effectiveness of the 

treatment, it would be desirable to minimize the distance between the shockwave 

origination point and the point of treatment.  Id.  The ‘673 patent accomplishes this 

by distributing a plurality of shockwave generators within the balloon.  Ex. 1001, 

2:41-53.  By distributing a plurality of shockwave generators within the balloon, 

longitudinally and circumferentially, the distance from the point of a shockwave 

origination and the calcified lesion to be treated can be minimized.   

Importantly, the problem identified by the ‘673 patent was known to those 

skilled in the art.  It has long been known that the intensity of the shockwave is 

reduced inversely as the square of its distance from the source.  Ex. 1042, p. 44 

(“Since the energy emitted from a point source spreads out in all directions its 

intensity reduces significantly with distance. The intensity of any wave is 

proportional to the square of the amplitude. For spherical waves, the amplitude 
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varies as the wavefront travels (see Figure 14). Due to this, the wave intensity is 

reduced inversely as the square of its distance from the source.”).  It is also known 

that plaque buildup within the vessels are elongated.  Ex. 1002, ¶ 82; Ex. 1005, 

2:43-46; 5:14-18; 6:20-32; Ex. 1006, 0038-0039; Ex. 1007, 3:25-49.  Accordingly, 

the intensity of the shockwave originating from a single shockwave generator may 

vary across an elongated treatment area.  Ex. 1002, ¶ 82.  This is a similar problem 

that was faced by ablation devices where a single electrode is not capable of 

treating the entire treatment area without the need to reposition the ablation device.  

Accordingly, it has been known that utilizing multiple electrodes to cover the 

entire size or length of the target area is an obvious solution to more efficiently and 

effectively treat these elongated lesions.  Ex. 1002, ¶ 82; Ex. 1005 – 1007.  

B. Prosecution History 

The application that issued as the ‘673 patent was filed on June 27, 2012.  

The ‘673 patent does not claim priority to any prior application.  The initial 

application was filed with 45 claims.  Ex. 1008, p. 1769-1778.  Claims 1-45 were 

cancelled and replaced with new claims 46-62 by Preliminary Amendment filed 

April 30, 2015.  Ex. 1008, pp. 659-662.  On August 18, 2015, the examiner issued 

an office action with a restriction and/or election requirement.  Ex. 1008, pp. 588-

593.  The restriction and/or election requirement identified that the pending claims 
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appeared to be directed to patentably distinct species as embodied by figures 13 

and 14.  Ex. 1008, p. 590.   

 

 

The difference between the embodiments of Figures 13 and 14 is that the 

plurality of electrode pairs in Figure 13 are serially connected, whereas in Figure 

14 groups of serially connected electrode pairs are also connected by a parallel 

connection.  On October 16, 2015, the applicant responded to the restriction and/or 

election requirement electing to prosecute the claims that read on the embodiments 

of Figure 14.  Ex. 1008, pp. 466-467.  Notably, the applicant argued that “Figure 

14 includes the series connected electrodes of Figure 13.  Thus, Species B (Figure 
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14) includes all of the subject matter that is disclosed in Figure 13.”  Ex. 1008, p. 

467.   

On March 11, 2016, the examiner rejected all pending claims based on 

nonstatutory double patenting and an obviousness rejection based primarily on 

Hawkins ‘020.  As the examiner correctly recognized, Hawkins ‘020 expressly 

taught “an axially extending elongate member, a balloon surrounding a portion of 

the elongate member, said balloon fillable with a conductive fluid, a first electrode 

pair having first and second spaced apart electrodes and a second electrode pair 

having first and second spaced apart electrodes, said electrode pairs being located 

within and spaced from the balloon, wherein the electrode pairs are configured to 

produce shockwaves that propagate through the liquid while the balloon remains 

intact, and a high voltage source connectable to the first electrode of first electrode 

pair, and with the second electrode of first electrode pair being connected to the 

first electrode of the second electrode pair, and with the second electrode of the 

second electrode pair being connectable to the high voltage source, and wherein 

when a high voltage pulse is supplied to the first and second electrode pairs, a first 

arc is generated in conductive fluid allowing current to flow across the first 

electrode pairs, a first arc is generated in the conductive fluid allowing current to 

flow across the first electrode pair and a second arc is generated in the conductive 



Petition for Inter Partes Review

United States Patent No. 9,642,673 

 

 

13 
 

fluid allowing current to flow across the second electrode pair.”  Ex. 1008, pp. 390 

– 391.   

The examiner also acknowledged that Hawkins ‘020 taught that the two 

pairs of electrodes are connected in such a way that it can be synchronized to 

concurrently impinge upon both sides of the leaflets [heart valve].  Ex. 1008, p. 

391.  Accordingly, although the examiner did not believe that Hawkins ‘020 

explicitly teach the electrodes connected in series or parallel, the examiner 

correctly recognized that it would have been obvious to one of ordinary skill in the 

art at the time of the invention to try a series or parallel connection between the 

two pairs of electrodes since they are the two of the well-known methods of 

connecting adjacent and commonly driven electrode pairs in synchrony.  Id.  

Moreover, the examiner correctly noted that “such a modification would be 

functionally equivalent design choice and obvious to try since there are only two 

fundamental ways for analogue connections, namely series or parallel.”  Id. at p. 

392. 

In response to the March 11, 2016 Office Action, the applicant amended 

each independent claim to recite “said electrode pairs being mounted on the 

elongate member and within the conductive fluid.”  Ex. 1008, pp. 364-367.  

Notably, the applicant did not dispute the examiner’s application of Hawkins ‘020 

as teaching all claim limitations except how the electrode pairs are connected.  
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With respect to how the electrode pairs are connected, the applicant argued that 

Hawkins ‘020 teaches away from a series connection because according to the 

applicant, Hawkins ‘020 does not say that the electrode pairs should be fired at the 

same time, but rather the structure of Hawkins ‘020 would require firing the 

electrodes at different times requiring different circuits to connect to the high 

voltage supply.  In addition, the applicant offered an alternative, unsupported 

theory, that one skilled in the art would not connect the electrodes in series because 

of potential shunting concerns from the first electrode in the first pair to the second 

electrode in the second pair reducing the available energy for generating a 

shockwave.  Ex. 1008, p. 370.  Finally, the applicant argued that the electrodes of 

Hawkins ‘020 are mounted on separate members, spaced apart in two different 

balloon chambers.  Id. 

The examiner again rejected all of the pending claims maintaining the 

previously rejections based primarily on Hawkins ‘020 in the Final Office Action 

dated August 23, 2016.  Ex. 1008, pp. 334-343. The examiner was not persuaded 

by any of the applicant’s argument concerning why one of ordinary skill in the art 

would not connect the electrode pairs in series.  Id. at pp. 336-338.  Moreover, the 

examiner correctly noted that Hawkins ‘020 leaves open how the electrodes should 

be connected, and one of ordinary skill in the art would know that “there are 

limited well-known options for linking and controlling electrodes (series, parallel)” 
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and thus it would have been a design choice and obvious to try a series connection 

based on the design preferences of the operator.  Id. at pp. 336-337.  The examiner 

also correctly recognized that the applicant’s amended limitation “said electrode 

pairs being mounted on the elongate member and within the conductive fluid” is 

still taught by Hawkins ‘020.  Id. at p. 337-338 (“Hawkins still teaches the 

amended limitation of “said electrode pairs being mounted on the elongate member 

and within the conductive fluid” (see fig. 3, the electrode can be considered the 

stub and item 34 which is mounted on the elongate member 32)” . . . and that the 

different balloon chambers of fig. 3 are still the same balloon, and the electrode 34 

can be considered the assembly that includes the stub.).   

On November 15, 2016, the applicant filed a Request for Continued 

Examination (Ex. 1008, p. 317), and cancelled claims 60-62 and amended all 

pending independent claims to add the claim limitation “and wherein one electrode 

in each pair has a surface area larger than the surface area of the other electrode in 

the pair.” Ex. 1008, p. 321-325.  While the applicant indicated continued 

disagreement with the examiner concerning whether a series connection would 

have been obvious, the applicant added the new claim limitation to overcome the 

obviousness rejection.  Ex. 1008, p. 326 – 327.  Notably, the applicant again did 

not contest whether Hawkins ‘020 discloses all of the other limitations of the 

pending claims.   
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With the November 15, 2016 amendment, the examiner allowed the claims.  

Ex. 1008, p. 31-34.  The Notice of Allowance addressed a couple of examiner’s 

amendments; however, no statement concerning the reasons for allowance was 

provided.  The ‘673 patent then issued on May 9, 2017.    

C. Claim Construction 

A claim term is given its “ordinary and customary meaning as understood by 

a POSITA when read in the context of the specification and prosecution history.” 

Thorner v. Sony Computer Entm’t America LLC, 669 F.3d 1362, 1365 (Fed. Cir. 

2012) (emphasis added) (citing Phillips, 415 F.3d at 1313). The Phillips decision 

made clear that patent claims should be construed in context and that “the 

specification necessarily informs the proper construction . . . .” Phillips, 415 F.3d 

at 1316; Abbott Labs. v. Sandoz, Inc., 566 F.3d 1282, 1288 (Fed. Cir. 2009) (patent 

specification “provides necessary context for understanding the claims”).  

A POSITA would have had a range of knowledge roughly equivalent to the 

knowledge and/or training of a person holding the degree of Bachelor of Science in 

Mechanical Engineering, Biomedical Engineering or equivalent, and at least three 

to five years of practical experience (or comparable and/or equivalent education or 

training), including familiarity with the various medical devices and techniques for 

treating plaque buildup in blood vessel or body passages, such as balloon 

angioplasty, ablation, rotational atherectomy, lithotripsy. Ex. 1002, ¶¶ 19.   
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Petitioner believes that the all of the terms and phrases from the claims of 

the ‘673 patent are well understood to a POSITA.  Accordingly, it is not necessary 

to provide a construction for the claims of the ‘673 patent as the ordinary and 

customary meaning as understood by a POSITA when read in the context of the 

specification and prosecution history are sufficiently clear.   

VI. CLAIMS 1-20 OF THE ‘673 PATENT ARE UNPATENTABLE 

Each challenged claim and where each portion of the claim is taught or 

suggested in the cited prior art, as well as where each portion of the claim is further 

analyzed in the declaration of Dr. Morten Jensen, is discussed in greater detail 

below for each claim portion.  In addition, each claim portion is annotated, e.g., 

“1[a],” for descriptive convenience in the sections that follow.  

A. There Is Nothing New About A Shockwave Balloon Catheter 

With Multiple Shockwave Sources 

Atherosclerosis is characterized by the buildup of fatty deposits in blood 

vessels. Over time, the fatty deposits harden into calcified atherosclerotic plaque. 

The plaque deposit restricts the flow of blood and is often referred to as stenotic 

lesions or stenoses and the blocking materials as stenotic material. The clogging of 

the arteries with plaque is a cause of coronary heart disease or vascular disease.  

Ex. 1002 at ¶ 23. 

A variety of techniques and medical devices have been developed to remove 

or shrink the stenotic material.  In the mid-1960’s, Dr. Charles Dotter pioneered 
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angioplasty and the catheter delivered stent to treat peripheral arterial disease.  By 

the mid-1980’s a common approach to treating atherosclerosis was using balloon 

angioplasty.  Balloon angioplasty involves using a guiding catheter placed in the 

peripheral artery and passing a balloon catheter through the guiding catheter to the 

section of the artery to be treated.  Once the balloon is located at the location of the 

stenotic lesion, the balloon is inflated to disrupt or push aside the obstruction to 

improve blood flow.  Ex. 1002 at ¶24-25. 

Another known device and method for clearing an occlusion in blood vessels 

was using shockwaves.  For example, by 1992 it was known that generating 

shockwaves within a blood vessel could be employed to remove plaque deposits 

within the blood vessels.  See, e.g., U.S. Patent No. 5,116,227 (Ex. 1043).   

Pulsed laser energy was used for removing plaque deposits in blood vessels.  

See, e.g., Ex. 1009, ‘227 patent, 2:31-34; Fig. 3 (illustrating insertion of the hollow 

catheter 7 with optical fibre 3 within tube 7). The ‘227 patent discloses positioning 

an optical fiber lens a short distance from the plaque deposit in the subject vessel, 

followed by laser pulses that generate cavitation of the fluid distal to the catheter, 

wherein the fluid is not contained within a balloon or other inflatable body.  

Shockwaves are thus produced by the laser pulses within the fluid that disintegrate 

the plaque material.  See ‘227 3: 31-61 (discussing shockwave generation and the 

resulting disintegrating effects on targeted material).  Accordingly, by at least the 
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early 1990’s, a POSITA knew that using shockwaves produced within a blood 

vessel may be used to disrupt plaque deposits located within the blood vessel.   

More than two years before the effective filing date of the ‘673 patent, 

Hawkins ‘768 disclosed an angioplasty catheter system for generating a shockwave 

within an angioplasty balloon to remove or reduce calcified stenotic lesions in 

blood vessels.  See, e.g., Ex. 1003, Title; 0003.  In the described embodiment, a 

shockwave generator defined by at least one electrode pair is positioned within a 

conventional fluid filled angioplasty balloon system.  When high voltage pulses are 

applied to the shockwave generator, a plasma is created between the electrodes 

resulting in the generation of a shockwave.  The shockwave is transmitted through 

the fluid within the balloon, through the balloon and directed to a calcified stenotic 

lesion in the blood vessel to break or crack the calcified lesion and thus improve 

blood flow.  Hawkins ‘768 also discloses that one of the electrodes of the electrode 

pairs may be a parabolic reflector (Ex. 1003, Fig. 15 (114), 0064 “a parabolic 

reflector 114 acting as one electrode inside a fluid filled compliant balloon 116.  

The other electrode 112 is located at the coaxial center of the reflector 114.”  The 

reflector/electrode 114 has a different surface area than the other electrode 112.   

At about the same time as Hawkins ‘768, two of the three inventors of 

Hawkins ‘768 disclosed in Hawkins ‘020, more than one year before the effective 

filing date of the ‘673 patent, a shockwave balloon catheter system using a 
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plurality of shockwave generators defined by a plurality of electrode pairs within a 

fluid filled balloon to generate shockwaves directed at calcified plaque.   

 

Hawkins ‘020, Fig. 3. 

Hawkins ‘020 teaches an axially extending elongate member (23), a balloon 

surrounding a portion of the elongate member (24), said balloon fillable with a 

conductive fluid (Ex. 1004, Abstract “The balloon is inflatable with a liquid”, 0027 

“The chambers 24 and 26 are inflated with saline/contrast mixture, for example”), 

a first electrode pair (36) having first and second spaced apart electrodes (33 and 

35) and a second electrode pair (34) having first and second spaced apart 

electrodes (37 and 39), said electrode pairs being located within and spaced from 

the balloon (fig. 3), wherein the electrode pairs are configured to produce 

shockwaves that propagate through the liquid (Ex. 1004, 0027 “Each chamber 24 

and 26 may contain an electrode (as shall be seen subsequently) that can produce 

electrical arcs to deliver timed shockwaves.  The shockwaves can be synchronized 

to concurrently impinge upon both sides of the leaflets to maximize the 
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effectiveness of breaking calcium deposits.”), and a high voltage source (30) 

connectable to the first electrode of first electrode pair (36), and with the second 

electrode of first electrode pair (36) being connected to the first electrode of the 

second electrode pair (34), and with the second electrode of the second electrode 

pair (34) being connectable to the high voltage source (30), and wherein when a 

high voltage pulse is supplied to the first and second electrode pairs, a first arc is 

generated in conductive fluid allowing current to flow across the first electrode 

pairs, a first arc is generated in the conductive fluid allowing current to flow across 

the first electrode pair and a second arc is generated in the conductive fluid 

allowing current to flow across the second electrode pair (Ex. 1004 at 0012, 0013, 

and 0027).    

Accordingly, for more than a year prior to the effective filing date of the 

‘673 patent, the prior art disclosed a shockwave balloon catheter system using a 

plurality of shockwave generators defined by a plurality of electrode pairs within a 

fluid filled balloon to generate shockwaves directed at calcified plaque.  Indeed, as 

discussed earlier, the prosecution history confirmed that each and every claim 

limitation of the independent claims of the ‘673 patent is expressly disclosed in 

Hawkins ‘020, except the serial connection and the relative surface area 

limitations.  The examiner correctly understood that connecting the plurality of 

electrodes using a serial connection would have been obvious to one of ordinary 
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skill in the art.  Indeed, it was well known that there are two methods of connecting 

adjacent and commonly driven electrode pairs in synchrony, series and parallel.  

The examiner, however, did not fully appreciate that the prior art also expressly 

disclosed electrodes having different relative surface areas.  For example, as 

discussed above, Hawkins ‘768 discloses that one electrode can be shaped and act 

as a parabolic reflector.  The parabolic reflector/electrode has a greater surface area 

than the other electrode of the pair.  In addition, Hawkins ‘020 discloses that its 

electrodes pairs are coaxial with the center conductor 33 and outer conductive 

shield 35.  One of ordinary skill in the art would have known and readily 

appreciate that the relative surface area of the outer conductive shield is different 

than the surface area of the center conductor.  Moreover, the exact size, shape and 

relative surface area of the reflector or the coaxial conductors are design choices 

that may be modified without altering the function of generating a shockwave.  Not 

surprisingly, utilizing a serial connection and different relative surface areas for the 

electrodes in a pair to provide the same and predictable result of generating 

shockwaves to remove stenotic lesions was well within the range of design choices 

brought by the experience and knowledge of the POSITA.  Ex. 1002 at ¶ 53-64, 

72-74.   

B. Claim 1 is Obvious In View of Hawkins ‘020 and In Further View 

of Hawkins ‘768 and Kunis 

Independent claim 1 recites: 
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[1a]  A device comprising: 

an axially extending elongate member 

[1b]  a balloon surrounding a portion of the elongate member, said balloon 

being fillable with a conductive fluid 

[1c]  a first electrode pair having first and second spaced apart electrodes 

and a second electrode pair having first and second spaced apart electrodes 

[1d]  said electrode pairs being located within and spaced from the balloon, 

said electrode pairs being mounted on the elongate member and within the 

conductive fluid and wherein the electrode pairs are configured to produce 

shock waves that propagate through the liquid 

[1e]  and wherein one electrode in each pair has a surface area larger than 

the surface area of the other electrode in the pair 

[1f]  and a high voltage source connectable to the first electrode of first 

electrode pair and with the second electrode of first electrode pair being 

connected to the first electrode of the second electrode pair, and with the 

second electrode of the second electrode pair being connectable to the high 

voltage source 

[1g]  and wherein when a high voltage pulse is supplied to the first and 

second electrode pairs, a first arc is generated in the conductive fluid 

allowing current to flow across the first electrode pair and a second arc is 
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generated in the conductive fluid allowing current to flow across the second 

electrode pair, thereby creating a series connection running from the first 

electrode in the first electrode pair to the second electrode of the second 

pair 

(Emphasis added).  As previously discussed, and as shown in the claim chart 

below, Hawkins ‘020 expressly discloses the non-italicized portion of claim 1.  

With respect to the italicized portions, the combination of Hawkins ‘020 and 

Hawkins ‘768 discloses the claim limitation “one electrode in each pair has a 

surface area larger than the surface area of the other electrode in the pair” and 

Hawkins ‘020 in combination with the skill and background knowledge possessed 

by a person having ordinary skill in the art discloses the claim limitation “creating 

a series connection running from the first electrode in the first electrode pair to the 

second electrode of the second pair.” 

1. The combination of Hawkins ‘020 and Hawkins ‘768 

discloses the claim limitation “one electrode in each pair has 

a surface area larger than the surface area of the other 

electrode in the pair.” 

This relative surface area limitation was added by amendment to overcome a 

prior art rejection.  Nothing in the prosecution history suggests that the examiner 

appreciated or understood that the prior art already expressly disclosed this 

limitation.  Indeed, after the amendment adding this limitation, the prosecution 

history is silent with respect to this limitation, and the claim was allowed.  



Petition for Inter Partes Review

United States Patent No. 9,642,673 

 

 

25 
 

Regardless, the prior art expressly discloses this limitation.  In particular, Hawkins 

‘768 discloses an electrode pair having different relative surface areas.  Hawkins 

‘768 discloses that one of the electrodes of the electrode pairs may be a parabolic 

reflector (Ex. 1003, Fig. 15 (114), 0064 “a parabolic reflector 114 acting as one 

electrode inside a fluid filled compliant balloon 116.  The other electrode 112 is 

located at the coaxial center of the reflector 114.”   

 

It is readily apparent that the reflector/electrode 114 (shown in green) has a 

different surface area than the other electrode 112 (shown in red).  Moreover, 

because the electrode pair in Hawkins ‘768 (Ex. 1003, Fig. 15, 114, 112) are 

coaxial, similar to the coaxial electrode pairs of Hawkins ‘020 (Ex. 1004, Fig. 3, 

37, 39 and 33, 35), one of ordinary skill in the art would have known that these 

electrodes were interchangeable design choice and would have the skill and 
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background knowledge to modify the electrode of Hawkins ‘020 with the electrode 

of Hawkins ‘768 to provide for the relative surface area limitation.2 

2. The combination of Hawkins ‘020 and Kunis along with the 

background knowledge of a POSITA discloses the claim 

limitation “creating a series connection running from the 

first electrode in the first electrode pair to the second 

electrode of the second pair.” 

As previously discussed and recognized during the prosecution of the ‘673 

patent, although Hawkins ’020 expressly discloses that the plurality of electrode 

pairs are connected to the high voltage power supply, Hawkins ‘020 may not 

expressly disclose whether the electrodes are connected in series or parallel.  

Hawkins ‘020 teaches that the electrodes are connected in a manner to produce 

timed shockwaves and can be synchronized to concurrently impinge upon both 

sides of the leaflets to maximize the effectiveness of breaking the calcium deposit.  

Ex. 1004, 0027 (“Each chamber 24 and 26 may contain an electrode (as shall be 

seen subsequently) that can produce electrical arcs to deliver timed shockwaves.  

The shockwaves can be synchronized to concurrently impinge upon both sides of 

the leaflets to maximize the effectiveness of breaking calcium deposits.”)  In view 

of the schematic of Figure 3, with two pairs of electrodes connected to a single 

                                           
2 It should be noted that Hawkins ‘768, which is based on application Ser. No. 
61/061,170 (Ex. 1003) was incorporated by reference in Hawkins ‘020.  See Ex. 
1003, 0028 (“High voltage pulses from power supply 30 are applied to the 
electrode pairs 34 and 36 in a manner as described in the aforementioned 
application Ser. No. 61/061,170 to create shockwaves within the fluid within the 
chambers 24 and 26 of the balloon 22.”) 
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power source, it would have been obvious to a POSITA to try either a series or 

parallel connection between the two pairs of electrodes.  Ex. 1002 at 53-64, 76-79.  

Indeed, series and parallel connections are the two known methods for connecting 

adjacent and commonly driven electrode pairs.  Ex. 1002 at 53-64, 76.  

Accordingly, utilizing a serial connection to connect the electrode pairs to a 

common power source to provide the same and predictable result of synchronizing 

the generation of shockwaves to concurrently impinge on the calcium deposit was 

well within the range of design choices brought by the experience and knowledge 

of the POSITA.  Ex. 1002 at ¶ 53-64, 76.   

In addition, a POSITA would have been motivated to utilize (or at least 

consider) a series connection.  It is well understood to the skilled artisan that there 

is a desire to minimize the diameter of intravascular devices to allow for the device 

to be able to navigate the tortuous blood vessels to reach the area of treatment.  Ex. 

1002 at ¶ 58. In fact, this was the same problem that applicant identified during 

prosecution as the reason for using a series connection.  Ex. 1008 at p. 466 (“The 

subject invention is related to approaches for increasing the number of electrode 

pairs located in the balloon while minimizing the number of conductors that must 

run between the high voltage pulse generator and the electrode pairs.  As can be 

appreciated, the most basic design would require two conductors for each pairs.  

However, as the number of conductors is increased, the stiffness of the catheter is 
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also increased, making it difficult to steer the catheter to the desired location in the 

vasculature.  One approach to address this problem is illustrated in Figure 12 with 

the equivalent electrical circuit shown in Figure 13.  This embodiment includes 

three electrode pairs, essentially connected in series.”).3  This problem and solution 

has been known to the POSITA for many years prior to the effective filing date of 

the ‘673 patent and is a primary design consideration for intravascular medical 

devices, together with minimizing cross-sectional profile.  For example, Kunis 

taught an ablation catheter arranged for intravascular translation, having multiple 

electrodes mounted on the catheter in wired communication with an external power 

source.  Ex. 1005, Fig. 17b; 5:18-37.  Kunis also taught that the multiple electrodes 

“can be electrically connected in parallel, in series, individually, or combinations 

thereof.”  Ex. 1005, 25:38-42.  One reason for selecting either parallel or series 

connections to connect multiple electrodes is to control the bulk and stiffness of the 

catheter due to the number of wires.  Ex. 1005, 25:59-67 (“In configurations with 

large number of electrodes, individual pairs of wires for each electrode may be 

                                           
3 The ‘673 patent specification does not identify this problem or suggest series 
connection as this solution.  In fact, the ‘673 patent specification is silent as to 
providing a preference for series, parallel or combination.  Instead, the ‘673 patent 
specification indicates that the electrode pairs could be arranged in series or in 
parallel or a combination.  Ex. 1001, 4:1-10.  In addition, the ‘673 patent provides 
multiple embodiments of the invention including parallel connection (e.g. Fig. 8), 
series connection (e.g. Fig. 13) and combination (e.g. Fig. 14), and leaves it to the 
design choice of the POSITA to decide which type of circuitry is appropriate for a 
given device.  
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bulky and compromise the cross-sectional profile of the ablation catheter.  In an 

alternative embodiment, one or more electrodes, connected in series fashion such 

that a reduced number of wires, such as two wires, can be attached to two or more 

electrodes, include switching means such that while a first electrode is powered, 

the remaining electrodes do not transmit ablative energy.”)  Accordingly, applying 

the teachings of Kunis, utilizing a series connection would have been an obvious 

design choice for the POSITA to minimize the bulk and cross-sectional profile, as 

well as minimizing the stiffness, of the intravascular device.  Using a series 

connection was a known solution to address the known problems associated with 

connecting multiple electrodes for intravascular devices.  Moreover, there is 

nothing in the specification setting forth any reason why the series connection of 

the claims would result in a different function and unexpected result.    

It would have been obvious to a POSITA to implement the features of 

Hawkins ‘768 and Kunis and utilized the background knowledge of one of 

ordinary skill in the art to provide the serial connection and relative surface area 

limitations to the shockwave balloon catheter with multiple shockwave sources 

system described by Hawkins ‘020.  One of ordinary skill in the art would have 

readily known how to implement the serial connection and differential relative 

surface areas for the electrodes in this manner as discussed above.  Ex. 1002 at 79.  

In view of these teachings and the rationales provided above, the combination of 
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Hawkins ‘020 with Hawkins ‘768 and Kunis, along with the background 

knowledge of the POSITA renders claim 1 obvious. 

Claim 

Exemplary Disclosures of Hawkins ‘020 and Hawkins 

‘768 

[1a].  A device 

comprising: 

an axially extending 

elongate member 

Hawkins discloses an axially extending elongate member.  

Hawkins Fig. 2: 

 

“The system may further comprise an elongated tube.” Fig. 

2, element 23; 0027 “The balloon, as seen in Fig. 2, is at the 

distal end of an elongated tube 23.” 

[1b]  a balloon 

surrounding a 

Hawkins ‘020 teaches a balloon (22) surrounding a portion 

of the elongate member (23), said balloon (22) fillable with 
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portion of the 

elongate member, 

said balloon being 

fillable with a 

conductive fluid 

a conductive fluid (Ex. 1004, Abstract “The balloon is 

inflatable with a liquid”, 0027 “The chambers 24 and 26 are 

inflated with saline/contrast mixture, for example”).   

See also, Hawkins ‘020 Fig. 3: 

 

 [1c]  a first 

electrode pair having 

first and second 

spaced apart 

electrodes and a 

second electrode 

pair having first and 

second spaced apart 

electrodes 

Hawkins ‘020 teaches a first electrode pair (36) having first 

and second spaced apart electrodes (33 and 35) and a 

second electrode pair (34) having first and second spaced 

apart electrodes (37 and 39).   

[1d]  said electrode Hawkins ‘020 teaches that said electrode pairs being located 



Petition for Inter Partes Review

United States Patent No. 9,642,673 

 

 

32 
 

pairs being located 

within and spaced 

from the balloon, 

said electrode pairs 

being mounted on 

the elongate member 

and within the 

conductive fluid and 

wherein the 

electrode pairs are 

configured to 

produce shock 

waves that propagate 

through the liquid 

within and spaced from the balloon (fig. 3): 

 

wherein the electrode pairs are configured to produce 

shockwaves that propagate through the liquid (Ex. 1004, 

0027 “Each chamber 24 and 26 may contain an electrode 

(as shall be seen subsequently) that can produce electrical 

arcs to deliver timed shockwaves.  The shockwaves can be 

synchronized to concurrently impinge upon both sides of 

the leaflets to maximize the effectiveness of breaking 

calcium deposits.”); Abstract “The balloon is inflatable with 

a liquid”; 0027 “The chambers 24 and 26 are inflated with 

saline/contrast mixture, for example”. 

[1e]  and wherein 

one electrode in 

each pair has a 

Hawkins ‘020 discloses that one electrode in each pair has a 

surface area larger than the surface area of the other 

electrode in the pair.  For example, Fig. 3: 
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surface area larger 

than the surface area 

of the other 

electrode in the pair  

 

“electrode pair 36 is at the distal end of a first cable and 

comprises a center conductor 33 and an outer conductive 

shield 35.  Similarly, electrode pair 36 is at the distal end of 

a second cable and comprises a center conductor 33 and an 

outer conductive shield 35.”  Ex. 1004, 0028.  Moreover, 

Hawkins ‘020 discloses high voltage catheters with the 

electrode pairs arranged coaxially.  The outer conductive 

shields are insulated from the inner conductors.  That 

insulation causes a certain distance to exist between the 

outer surface of the center (/inner) conductors and the inner 

surface of the outer conductive shields.  Since the area of 

these surfaces increase with the distance from the center of 

the catheter, the center conductors and outer conductive 

shields will necessarily have different surface areas.  In 
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other words, the inner areas of the outer conductive shields 

must be larger than the outer areas of the center conductors.  

Ex. 1002 at ¶71.   

 

To the extent that Hawkins ‘020 does not expressly teach 

this limitation, Hawkins ‘768 does teach that one electrode 

in each pair has a surface area larger than the surface area of 

the other electrode in the pair.  See Fig. 15, 114 and 112. 

 

Hawkins ‘768 discloses that one of the electrodes of the 

electrode pairs may be a parabolic reflector (Ex. 1003, Fig. 

15 (114), 0064 “a parabolic reflector 114 acting as one 

electrode inside a fluid filled compliant balloon 116.  The 

other electrode 112 is located at the coaxial center of the 

reflector 114.).  It is readily apparent that the 
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reflector/electrode 114 has a different surface area than the 

other electrode 112.  Ex. 1002 at ¶ 72-73. 

 [1f]  and a high 

voltage source 

connectable to the 

first electrode of 

first electrode pair 

and with the second 

electrode of first 

electrode pair being 

connected to the first 

electrode of the 

second electrode 

pair, and with the 

second electrode of 

the second electrode 

pair being 

connectable to the 

high voltage source 

Hawkins ‘020 discloses a high voltage source (30) 

connectable to the first electrode of first electrode pair (36), 

and with the second electrode of first electrode pair (36) 

being connected to the first electrode of the second 

electrode pair (34), and with the second electrode of the 

second electrode pair (34) being connectable to the high 

voltage source (30).  See, e.g., Ex. 1004, Fig. 3: 

 

[1g]  and wherein Hawkins ‘020 discloses that when a high voltage pulse is 
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when a high voltage 

pulse is supplied to 

the first and second 

electrode pairs, a 

first arc is generated 

in the conductive 

fluid allowing 

current to flow 

across the first 

electrode pair and a 

second arc is 

generated in the 

conductive fluid 

allowing current to 

flow across the 

second electrode 

pair, thereby 

creating a series 

connection running 

from the first 

supplied to the first and second electrode pairs, a first arc is 

generated in conductive fluid allowing current to flow 

across the first electrode pairs, a first arc is generated in the 

conductive fluid allowing current to flow across the first 

electrode pair and a second arc is generated in the 

conductive fluid allowing current to flow across the second 

electrode pair (Ex. 1004, 0012, 0013, and 0027). 

 

Moreover, Hawkins ‘020 teaches that the electrodes are 

connected in a manner to produce timed shockwaves and 

can be synchronized to concurrently impinge upon both 

sides of the leaflets to maximize the effectiveness of 

breaking the calcium deposit.  Ex. 1004, 0027 (“Each 

chamber 24 and 26 may contain an electrode (as shall be 

seen subsequently) that can produce electrical arcs to 

deliver timed shockwaves.  The shockwaves can be 

synchronized to concurrently impinge upon both sides of 

the leaflets to maximize the effectiveness of breaking 

calcium deposits.”)  In view of the schematic of Figure 3, 

with two pairs of electrodes connected to a single power 
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electrode in the first 

electrode pair to the 

second electrode of 

the second pair  

source, it would have been obvious to a POSITA to try 

either a series or parallel connection between the two pairs 

of electrodes.  Ex. 1002 at 53-64, 76-79.  Indeed, series and 

parallel connections are the two known methods for 

connecting adjacent and commonly driven electrode pairs in 

synchrony.  Ex. 1002 at 53-64, 76.  Accordingly, utilizing a 

serial connection to connect the electrode pairs to a 

common power source to provide the same and predictable 

result of synchronizing the generation of shockwaves to 

concurrently impinge on the calcium deposit was well 

within the range of design choices brought by the 

experience and knowledge of the POSITA.  Ex. 1002 at ¶ 

53-64, 79.   

In addition, a POSITA would have been motivated to utilize 

a series connection.  It is well understood to the skilled 

artisan that there is a desire to minimize the diameter of 

intravascular devices to allow for the device to be able to 

navigate the tortuous blood vessels to reach the area of 

treatment.  Ex. 1002 at ¶ 58. For example, for many years 

prior to the effective filing date of the ‘673 patent, Kunis 
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taught an ablation catheter arranged for intravascular 

translation, having multiple electrodes mounted on the 

catheter in wired communication with an external power 

source.  Ex. 1005, Fig. 17b; 5:18-37.  Kunis also taught that 

the multiple electrodes “can be electrically connected in 

parallel, in series, individually, or combinations thereof.”  

Ex. 1005, 25:38-42.  One reason for selecting either parallel 

or series connections to connect multiple electrodes is to 

control the bulk and stiffness of the catheter due to the 

number of wires.  Ex. 1005, 25:59-67 (“In configurations 

with large number of electrodes, individual pairs of wires 

for each electrode may be bulky and compromise the cross-

sectional profile of the ablation catheter.  In an alternative 

embodiment, one or more electrodes, connected in series 

fashion such that a reduced number of wires, such as two 

wires, can be attached to two or more electrodes, include 

switching means such that while a first electrode is 

powered, the remaining electrodes do not transmit ablative 

energy.”  Accordingly, applying the teachings of Kunis, 

utilizing a series connection would have been an obvious 
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design choice for the POSITA to minimize the bulk and 

cross-sectional profile of the intravascular device.   

 

C. Claim 2 Is Obvious In View of Hawkins ‘020 in Further View of 

Hawkins ‘768 and Kunis 

[2]  A device as recited in claims 1 further including a third electrode pair 

having first and second spaced apart electrodes, with the second electrode 

of the second electrode pair being connectable to the first electrode of the 

third electrode pair and with the second electrode of the third electrode pair 

being connectable to the high voltage source. 

The references and arguments applied to claim 1 are incorporated here. 

Claim 2 adds a third electrode pair to the device of Claim 1 in the same 

manner as the first two electrode pairs.  This is nothing more than the mere 

duplication of parts and thus would have been obvious to the POSITA. In re 

Harza, 274 F.2d 669, 124 USPQ 378 (1960).  Indeed, nowhere in the specification 

of the ‘673 patent, nor the prosecution history, does the applicant provide any 

support that the addition of a third electrode pair (or any other number of electrode 

pairs) produces new and unexpected result.  There is no disclosure of any 

modification that is needed, other than the duplication of parts, to add additional 

electrode pairs, or how the addition of electrode pairs does anything more than 

generate a shockwave in the same manner and for the same purpose as the other 
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electrode pairs.  The third electrode pair added by Claim 2 would perform the same 

function (i.e. generate a shockwave) in the same manner and for the same purpose 

as the other electrode pairs from Claim 1.  Ex. 1002 ¶ 81.  The POSITA would 

know how to connect the third electrode pair, or any other number of electrode 

pairs, to Hawkins ‘020 utilizing a series connection.  Ex. 1002 ¶ 53-64, 81.  

Moreover, the applicant ignored this rejection when raised by the examiner during 

prosecution, thus conceding that the limitation did not make the claim patentable 

over the prior art of record.   

In addition, one of ordinary skill in the art would know that the treatment 

area is often much wider and/or longer than what can be covered by one electrode 

pair.  Accordingly, it has been known for several decades that utilizing multiple 

electrodes to cover the entire size or length of the target area is an obvious solution 

to more efficiently and effectively treat these elongated lesions.  For example, 

Kunis teaches an ablation catheter for treating vascular atherosclerotic plaque 

lesions, with multiple electrodes mounted along the length of the catheter axis on 

the catheter in wired communication with an external power source.  Ex. 1005, Fig. 

17b; 5:18-37.  Kunis also teaches that the electrodes may be configured to deliver 

multiple types of energies, including RF, acoustic, ultrasound, electrical, magnetic, 

microwave, thermal, chemical, light, mechanical radiation and combinations 

thereof.  Ex. 1005, 25:25-36.  Moreover, these elements “can be electrically 



Petition for Inter Partes Review

United States Patent No. 9,642,673 

 

 

41 
 

connected in parallel, in series, individually, or combinations thereof.”  Ex. 1005, 

25:38-42.  One reason for selecting either parallel or series connections to connect 

multiple electrodes is to control the bulk and stiffness of the catheter due to the 

number of wires.  Ex. 1005, 25:59-67 (“In configurations with large number of 

electrodes, individual pairs of wires for each electrode may be bulky and 

compromise the cross-sectional profile of the ablation catheter.  In an alternative 

embodiment, one or more electrodes, connected in series fashion such that a 

reduced number of wires, such as two wires, can be attached to two or more 

electrodes, include switching means such that while a first electrode is powered, 

the remaining electrodes do not transmit ablative energy.”)  Accordingly, applying 

the teachings of Kunis, it would have been obvious to one to utilize multiple 

electrodes in a series connection to provide more efficient and effective coverage 

of the treatment area and to minimize the bulk and cross-sectional profile of the 

intravascular device.  Ex. 1002, at ¶82.   

An advantage of including multiple shockwave generators within a balloon 

for a valvuloplasty or angioplasty system is the ability to control the location of the 

shockwave generator relative to the treatment area to more effectively break 

calcium deposits.  Ex. 1004, 0028 (“As previously described, shockwaves will 

impinge upon opposite sides of the leaflets 18 to more effectively break calcium 

deposits in the valve leaflets 18.”).     
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It is known that the treatment area is often much wider and/or longer than 

what can be covered by one electrode pair.  Ex. 1002, at ¶ 48.  Incorporating 

multiple electrodes to cover the entire size or length of the target area is an obvious 

solution that has been in use for several decades.  Id. at 48-50.  It has long been 

known that the intensity of the shockwave is reduced inversely as the square of its 

distance from the source.  Ex. 1042, p. 44 (“Since the energy emitted from a point 

source spreads out in all directions its intensity reduces significantly with distance. 

The intensity of any wave is proportional to the square of the amplitude. For 

spherical waves, the amplitude varies as the wavefront travels (see Figure 14). Due 

to this, the wave intensity is reduced inversely as the square of its distance from the 

source.”).  It is also known that plaque buildup within the vessels are elongated.  

Ex. 1002, ¶ 82; Ex. 1005, 2:43-46; 5:14-18; 6:20-32; Ex. 1006, 0038-0039; Ex. 

1007, 3:25-49.  Accordingly, the intensity of the shockwave originating from a 

single shockwave generator may vary across an elongated treatment area.  Ex. 

1002, ¶ 82.  This is a similar problem faced by ablation devices where a single 

electrode is not capable of treating the entire treatment area without the need to 

reposition the ablation device.  Ablation devices solved this problem by 

incorporating multiple electrodes to cover the entire size or length of the target 

area.  Ex. 1002, ¶ 48-50, 82; Ex. 1005 – 1007.   
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Accordingly, it would have been obvious to one of ordinary skill in the art to 

add more electrodes or shock generators to the system to provide sufficient 

coverage over the treatment area.  This is the same solution that has been employed 

by the skilled artisan for decades to treat elongated lesions (Ex. 1004; Kunis, Ex. 

1005; Lesh, Ex. 1006; Janssen, Ex. 1007).  Moreover, the skilled artisan has the 

skill and knowledge of implementing any number of electrodes or shock generators 

in this manner, to provide this known and desired function, in a predictable and 

intended manner.  Ex. 1002, ¶ 51. 

It would have been obvious to a POSITA to implement the features of Kunis 

and utilize the background knowledge of one of ordinary skill in the art to provide 

a third electrode pair being serial connected to the other electrode pairs and the 

power source.  Ex. 1002, at ¶ 83.  A POSITA would have readily known how to 

implement the additional third electrode pair in this manner as discussed above.  

Id.  Moreover, a POSITA would have been motivated to do so to provide more 

effective and efficient coverage over the treatment area, while also minimizing the 

size and bulk of the intravascular device.  Id.  In view of these teachings and the 

rationales provided above, the combination of Hawkins ‘020, Hawkins ‘768, 

Kunis, and along with the background knowledge of the POSITA renders claim 2 

obvious.   
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D. Claim 3 Is Obvious In View of Hawkins ‘020 in Further View of 

Hawkins ‘768 and Kunis and Lesh 

[3]  A device as recited in claims 1 further including a third electrode pair 

having first and second spaced apart electrodes and a fourth electrode pair 

having first and second spaced apart electrodes, with the second electrode 

of the third electrode pair being connected to the first electrode of the fourth 

electrode pair, said device further including a multiplexer for selectively 

connecting the high voltage source to either the first and second electrode 

pairs or the third and fourth electrode pairs.  

The references and arguments applied to claim 1 are incorporated here. 

Claim 3 adds a third and fourth electrode pairs to the device of Claim 1 in 

the same manner as the first two electrode pairs.  This is nothing more than the 

mere duplication of parts and thus would have been obvious to the POSITA. In re 

Harza, 274 F.2d 669, 124 USPQ 378 (1960).  Indeed, nowhere in the specification 

of the ‘673 patent, nor the prosecution history, does the applicant provide any 

support that the addition of a third electrode pair (or any other number of electrode 

pairs) produces new and unexpected result.  There is no disclosure of any 

modification that is needed, other than the duplication of parts, to add additional 

electrode pairs, or how the addition of electrode pairs does anything more than 

generate a shockwave in the same manner and for the same purpose as the other 

electrode pairs.  Moreover, the applicant ignored this rejection when raised by the 
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examiner during prosecution, thus conceding that the patentability of the limitation 

rested on the patentability of the independent claim.   

In addition, as discussed above, one of ordinary skill in the art would know 

that the treatment area is often much wider and/or longer than what can be covered 

by one electrode pair.  Accordingly, it has been known for several decades that 

utilizing multiple electrodes to cover the entire size or length of the target area is 

an obvious solution to more efficiently and effectively treat these elongated 

lesions.  For example, Kunis teaches an ablation catheter for treating vascular 

atherosclerotic plaque lesions, with multiple electrodes mounted along the length 

of the catheter axis on the catheter in wired communication with an external power 

source.  Ex. 1005, Fig. 17b; 5:18-37.  Kunis also teaches that the electrodes may be 

configured to deliver multiple types of energies, including RF, acoustic, 

ultrasound, electrical, magnetic, microwave, thermal, chemical, light, mechanical 

radiation and combinations thereof.  Ex. 1005, 25:25-36.  Moreover, these 

elements “can be electrically connected in parallel, in series, individually, or 

combinations thereof.”  Ex. 1005, 25:38-42.  One reason for selecting either 

parallel or series connections to connect multiple electrodes is to control the bulk 

and stiffness of the catheter due to the number of wires.  Ex. 1005, 25:59-67 (“In 

configurations with large number of electrodes, individual pairs of wires for each 

electrode may be bulky and compromise the cross-sectional profile of the ablation 
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catheter.  In an alternative embodiment, one or more electrodes, connected in series 

fashion such that a reduced number of wires, such as two wires, can be attached to 

two or more electrodes, include switching means such that while a first electrode is 

powered, the remaining electrodes do not transmit ablative energy.”)  Accordingly, 

applying the teachings of Kunis, it would have been obvious to one to utilize 

multiple electrodes in a series connection to provide more efficient and effective 

coverage of the treatment area and to minimize the bulk and cross-sectional profile 

of the intravascular device.  Ex. 1002, at ¶82.   

Moreover, Kunis teaches how to treat an elongated region with a series of 

electrodes.  For example, Kunis discloses an ablation catheter arranged for 

intravascular translation, having multiple electrodes mounted on the catheter in 

wired communication with an external power source.  Ex. 1005, Fig. 17b; 5:18-37.  

Kunis also taught that the multiple electrodes “can be electrically connected in 

parallel, in series, individually, or combinations thereof.”  Ex. 1005, 25:38-42.  In 

some embodiments disclosed in Kunis, multiple electrodes (46) are connected in 

series on multiple carrier arms (45).  Accordingly, one carrier arm may comprise a 

first and second electrode pairs and another carrier arm may comprise a third and 

fourth electrode pair.  Ex. 1002, ¶87.  Moreover, because the electrode pairs are 

connected in series, the third electrode pairs would be connected to the fourth 

electrode pairs.  The exact means of connection is a routine design choice and well 
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within the knowledge and skill of a POSITA and reasonably expected to be 

successfully implemented, including connecting the second electrode of the third 

electrode pair to the first electrode of the fourth electrode pair, which would 

provide the simplest and most direct connection between the third and fourth 

electrode pairs. Id. In addition, Kunis discloses an electrical connector (72) that is 

“configured to electrically connect to one or more of: an energy delivery unit. . . .”  

Ex. 1005, 13:12-17.  Moreover, Kunis discloses that the multiple controls that can 

be connected via the electrical connector (72) can “activate energy delivery to one 

or more electrodes 46 or 58.”  Ex. 1005, 12:10-18.   

Claim 3 also adds a multiplexer for selectively connecting the high voltage 

source to either the first and second electrode pairs or the third and fourth electrode 

pairs.  Lesh teaches a multiplexer for switching between various electrodes.  Ex. 

1006, 0114.  Lesh is in the analogous field of controlling electrodes for 

intravascular devices. Ex. 1002 at ¶ 86.  The POSITA would find it obvious to 

include a multiplexer connected to the high voltage source and the electrode pairs 

in order to act as a switching mechanism.  Id.  Using a multiplexer or switching 

device to selectively apply energy to one electrode or series of electrodes is known 

to the POSITA.  See, e.g., Ex. 1007 at 6:8-23.  Nothing in Claim 3 or the 

specification of the ‘673 patent, indicates that the multiplexer is being used in a 
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manner that is different than its well-known and intended use to obtain the same 

and predictable result.   

Importantly, during prosecution, the Patent Owner admitted that they did not 

invent multiplexing.  Ex. 1008 at 370 (“Applicants do not claim to have invented 

multiplexing.”).4  Moreover, the Patent Owner did not dispute any of the teachings 

of Lesh or that it would have been “obvious to one of ordinary skill in the art at the 

time of the invention to include a multiplexer connected to the high voltage source 

and the electrode pairs in order to act as a switching mechanism.”  Ex. 1008, at 

393; 370-371.  The Patent Owner should not now be heard disputing the teachings 

of Lesh or that including a multiplexer connected to a high voltage source and the 

electrode pairs in order to act as a switching mechanism is not obvious to the 

POSITA.  Ex Parte A. James Smith Jr., 2010 WL 3269939, *4 (BPAI Aug. 17, 

2010), citing Hyatt v. Dudas, 551 F.3d 1307, 1313-14 (Fed. Cir. 2008) (the Board 

may treat arguments appellant failed to make for a given ground of rejection as 

waived).   

                                           
4 A multiplexer is a basic component used in circuitry design and well known to a 
POSITA to be used as a switching mechanism to connect electrode pairs to a 
power source.  A common conductor is always employed to connect a plurality of 
elements or electrodes together.  Ex. 1002 at ¶86; Ex. 1043-1045; Ex. 1007, 6:8-
22; Ex. 1005, 12:10-18; and Ex. 1006, 0114.  
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In view of these teachings and the rationales provided above, the 

combination of Hawkins ‘020, Hawkins ‘768, Kunis, and Lesh and along with the 

background knowledge of the POSITA renders claim 3 obvious. 

E. Claim 4 Is Obvious In View of Hawkins ‘020 and In Further View 

of Hawkins ‘768 and Kunis and Lesh 

[4]  A device as recited in claim 3 wherein the second electrode of the 

second electrode pair and the second electrode of the fourth electrode pair 

are connectable to a common conductor providing a return path to the high 

voltage source. 

The references and arguments applied to claim 3 are incorporated here. 

Claim 4 adds a third and fourth electrode pairs to the device of Claim 1 in 

the same manner as the first two electrode pairs.  This is nothing more than the 

mere duplication of parts and thus would have been obvious to the POSITA. In re 

Harza, 274 F.2d 669, 124 USPQ 378 (1960).  Indeed, nowhere in the specification 

of the ‘673 patent, nor the prosecution history, does the applicant provide any 

support that the addition of a third electrode pair (or any other number of electrode 

pairs) produces new and unexpected result.  There is no disclosure of any 

modification that is needed, other than the duplication of parts, to add additional 

electrode pairs, or how the addition of electrode pairs does anything more than 

generate a shockwave in the same manner and for the same purpose as the other 

electrode pairs.  Moreover, the applicant ignored this rejection when raised by the 



Petition for Inter Partes Review

United States Patent No. 9,642,673 

 

 

50 
 

examiner during prosecution, thus conceding that the patentability of the limitation 

rested on the patentability of the independent claim.  Ex Parte A. James Smith Jr., 

2010 WL 3269939, *4 (BPAI Aug. 17, 2010), citing Hyatt v. Dudas, 551 F.3d 

1307, 1313-14 (Fed. Cir. 2008) (the Board may treat arguments appellant failed to 

make for a given ground of rejection as waived). 

In addition, Kunis discloses an ablation catheter arranged for intravascular 

translation, having multiple electrodes mounted on the catheter in wired 

communication with an external power source.  Ex. 1005, Fig. 17b; 5:18-37.  

Kunis also taught that the multiple electrodes “can be electrically connected in 

parallel, in series, individually, or combinations thereof.”  Ex. 1005, 25:38-42.  In 

some embodiments disclosed in Kunis, multiple electrodes (46) are connected in 

series on multiple carrier arms (45).  Accordingly, one carrier arm may comprise a 

first and second electrode pairs and another carrier arm may comprise a third and 

fourth electrode pair.  Ex. 1002, ¶87.  Moreover, because the electrode pairs are 

connected in series, the third electrode pairs would be connected to the fourth 

electrode pairs.  The exact means of connection is a routine design choice and well 

within the knowledge and skill of a POSITA and reasonably expected to be 

successfully implemented, including connecting the second electrode of the third 

electrode pair to the first electrode of the fourth electrode pair, which would 
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provide the simplest and most direct connection between the third and fourth 

electrode pairs. Id.  

Moreover, Kunis discloses an electrical connector (72) (the claimed 

“common conductor”) that is “configured to electrically connect to one or more of: 

an energy delivery unit. . . .”  Ex. 1005, 13:12-17.  “Electrical connector 72 

includes multiple connection points for multiple wires that travel within outer shaft 

36 and connect to ablation elements and one or more sensors such as temperature 

sensors included in first carrier assembly 45 and second carrier assembly 55.”  Ex. 

1005, 13:7-12.  The exact means of connection is a routine design choice and well 

within the knowledge and skill of a POSITA and reasonably expected to be 

successfully implemented, including connecting the second electrode of the second 

electrode pair and the second electrode of the fourth electrode pair to the electrical 

connector 72 (the claimed “common conductor”), which may be connected to an 

energy delivery unit.  Ex. 1005, 13:12-17; Ex. 1002, ¶87.  In addition, as discussed 

above, a common conductor is always employed to connect a plurality of elements 

or electrodes together, such as a plurality of electrodes to a multiplexer.  Ex. 1002 

at ¶86-87; Ex. 1043-1045; Ex. 1007, 6:8-22; Ex. 1005, 12:10-18; and Ex. 1006, 

0114. 

As discussed above in connection with the series connection limitation, it 

would have been obvious to the POSITA to try a series or parallel connection 
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between two electrode pairs because they are the known methods for connecting 

adjacent and commonly driven electrodes pairs (i.e. connected to a common 

conductor and returning to the same high voltage source).  Because there are only 

two fundamental ways for analogue connections, series and parallel, selecting 

between a series and parallel connection would be a functionally equivalent design 

choice and obvious to try by the POSITA.  Ex. 1002 at ¶89.  Similarly, it is well 

known to a POSITA that a common method for connect a plurality of electrodes to 

other components, such as a multiplexer is the use of a common connector.  Ex. 

1002 at ¶87; Ex. 1043-1045; Ex. 1007, 6:8-22; Ex. 1005, 12:10-18; and Ex. 1006, 

0114.  Indeed, these are basic principles of electrical circuit designs well known to 

the POSITA.  No matter how many components or how complex the circuit is, it 

can always be dissected and observed as a combination of serial and/or parallel 

connections.  Accordingly, designing a circuit that connects the electrodes of 

various electrode pairs together through a common conductor is a routine design 

choice well within the skill and knowledge of the POSITA.  Moreover, the ‘673 

patent does not provide that this configuration is different than or provides any 

unexpected result compared to the myriad of known connections.  Id.   

F. Claim 5 Is Obvious In View of Hawkins ‘020 and in Further View 

of Hawkins ‘768 and Kunis 

[5] A device as recited in claims 1 wherein at least two of the electrode pairs 

are spaced longitudinally along the elongated member. 
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The references and arguments applied to claim 1 are incorporated here.   

Hawkins ‘020 teaches wherein at least two of the electrode pairs are spaced 

longitudinally along the elongated member.  Ex. 1004, Fig. 3, coaxial electrode 

pairs 34 and 36 shown spaced apart longitudinally along the elongated member.   

 

To the extent that the electrode pairs of Hawkins ‘020 are not considered to 

be spaced longitudinally along the elongated member, Kunis expressly discloses 

electrode pairs can be configured spaced longitudinally along the elongated 

member.  See, e.g., Ex. 1005, Fig. 17b.   

 

See also Willneff Ex. 1010, Figs 2 and 3; p. 5 (“[A] shockwave generator for 

diagnostic or therapeutic applications, which can be inserted through body 

openings and brought into the vicinity of the body part or concretion to which the 
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shockwaves are to be applied. . . .”); Fig. 1 (spark gap 16 arranged between two 

longitudinally displaced electrodes (not numbered elements) in operative 

communication with co-axial, flexible current supply (6)).   

As previously discussed, one consideration for the skilled artisan when 

designing an intravascular device is minimizing the device’s diameter, while 

maximizing flexibility, to allow for the device to be able to navigate the tortuous 

blood vessels to reach the area for treatment.  This is an important consideration to 

the skilled artisan as they consider the various design choices available to them in 

designing intravascular devices.  Therefore, it would have been obvious to one of 

ordinary skill in the art at the time of the invention to try placing at least two of the 

electrode pairs spaced longitudinally along the elongated member as it would 

provide the most narrow cross sectional profile.  In addition, longitudinally spacing 

the electrode pairs assist with minimizing the problems associated with varying 

energies of the shockwaves due to the distance from the origination to the point of 

the treatment area, when dealing with elongated treatment areas.  Moreover, the 

skilled artisan has the skill and knowledge of implementing any number of 

electrodes or shock generators in this manner, to provide this known and desired 

function, in a predictable and intended manner.  Ex. 1002, at ¶ 92-93. 
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G. Claim 6 Is Obvious In View of Hawkins ‘020 and in Further View 

of Hawkins ‘768 and Kunis 

[6]  A device as recited in claims 1 wherein the elongated member comprises 

a guide wire lumen 

The references and arguments applied to claim 1 are incorporated here.   

Hawkins ‘020 teaches wherein the elongated member comprises a guide 

wire lumen.  Ex. 1004, 0011 (“The elongated tube may include a lumen.”).  To the 

extent that the lumen of Hawkins ‘020 is not used as a guide wire lumen, Hawkins 

‘768, which was incorporated by reference by Hawkins ‘020 (see Ex. 1004, 0027 

and 0028 indicating that copending application No. 61/061,170 is incorporated 

herein in its entirety) unequivocally teaches an elongated member comprises a 

guide wire lumen.  Ex. 1003, 0009 (“The catheter may further include a lumen for 

receiving a guide wire.  The lumen may be defined by the carrier.”).  See, e.g., 

Kunis, Ex. 1005, 6:51-63 (“The catheters of the present invention may be 

configured to be advanced into the heart of a patient over a previously placed 

guidewire, such as a standard interventional 0.035″ guidewire. The catheter may 

include an inner lumen for the majority of its length, through which the guidewire 

is inserted, or the catheter may include a relatively short sidecar near its distal end, 

where the guidewire inserted through a lumen of the sidecar. The placement over 

the guidewire allows simplified positioning and re-positioning by an operator. The 
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guidewire placement also provides stability such as to simplify maintaining the 

position of the catheter during energy delivery, typically 60 seconds.”). 

H. Claim 7 Is Obvious In View of Hawkins ‘020 and in Further View 

of Hawkins ‘768 and Kunis 

[7] a device as recited in claims 1 wherein said balloon is a single chamber 

angioplasty balloon.  

The references and arguments applied to claim 1 are incorporated here.   

Hawkins ‘020 teaches wherein said balloon is a single chamber angioplasty 

balloon.  Ex. 1004, Fig. 4.   
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To the extent that the single chamber balloon of Hawkins ‘020 is not used as 

an angioplasty balloon, Hawkins ‘768, which was incorporated by reference by 

Hawkins ‘020 (see Ex. 1004, 0027 and 0028 indicating that copending application 

No. 61/061,170 is incorporated herein in its entirety) unequivocally teaches that 

said balloon is a single chamber angioplasty balloon.  Ex. 1003, Figs. 2, 4-8; 0050 

(“Fig. 2 is a view of a dilating angioplasty balloon catheter 20 according to an 

embodiment of the invention.”).  

I. Claim 8 Is Obvious In View of Hawkins ‘020 in Further View of 

Hawkins ‘768 and Kunis 

[8]  A device as recited in claims 1 wherein said balloon includes two 

chambers configured for valvuloplasty. 

The references and arguments applied to claim 1 are incorporated here. 

Hawkins ‘020 teaches wherein said balloon includes two chambers 

configured for valvuloplasty.  Ex. 1004, Fig. 3, 0027 (“The treatment balloon 22 

has two longitudinally spaced chambers 24 and 26 that share a common inflation 

lumen 25 of the tube 23.”); 0008 (“In one embodiment, a valvuloplasty system 

comprises a balloon adapted to be placed adjacent leaflets of a valve, the balloon 

being inflatable with a liquid, and a shockwave generator within the balloon that 

produces shockwaves that propagates through the liquid for impinging upon the 

valve.  The balloon may be adapted to be placed on opposite sides of the valve 

leaflets or within the valve annulus.”).  
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J. Claim 9 Is Obvious In View of Hawkins ‘020 and in Further View 

of Hawkins ‘768 and Kunis and Lesh 

[9] A device comprising:  

an axially extending elongate member;  

a balloon surrounding a portion of the elongate member, said balloon being 

fillable with a conductive fluid;  

a plurality of electrode pairs located within and spaced from the balloon, 

said electrode pairs being mounted on the elongate member and within the 

conductive fluid and wherein the electrode pairs are configured to produce 

shockwaves that propagate through the liquid and wherein one electrode in 

each pair has a surface area larger than the surface area of the other electrode 

in the pair;  

a high voltage source connectable to the electrodes; and  

a multiplexer and wherein the plurality of electrode pairs include a first set 

of two pairs of electrodes with one electrode of one pair being connected to 

one electrode of the other pair, said electrode pairs further including a 

second set of two pairs of electrodes with one electrode of one pair being 

connected to one electrode of the other pair, and wherein said multiplexer 

selectively connects the high voltage source to one or the other of the first 

and second sets of electrode pairs, with the connected set operating in series 
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across an arc generated in the conductive fluid allowing current to flow 

across each pair of electrodes.  

Claim 9 is identical to Claim 1 in all material respects except for the addition 

of the “multiplexer” limitation and the two sets of two pairs of electrodes shown in 

italics.  The multiplexer limitation and the two sets of two pairs of electrodes 

limitation are identical in all material respects to Claim 3.  Accordingly, all of the 

arguments related to Claim 1 and Claim 3 are incorporated herein.  

K. Claim 10 Is Obvious In View of Hawkins ‘020 and in Further 

View of Hawkins ‘768 and Kunis and Lesh 

[10] A device as recited in claims 9 wherein one electrode in the first set of 

two pairs and one electrode in the second set of two pairs are connectable to 

a common conductor providing a return path to the high voltage source.  

The references and arguments applied to claim 9 are incorporated here.   

Claim 10 adds that the third and fourth electrode pairs of Claim 9 are 

connectable to a common conductor providing a return path to the high voltage 

source in the same manner as in Claim 4.  Accordingly, all of the arguments related 

to Claim 4 are incorporated herein.  

L. Claim 11 Is Obvious In View of Hawkins ‘020 and in Further 

View of Hawkins ‘768 and Kunis and Lesh 

[11] A device as recited in claims 9 wherein at least two of the electrode 

pairs are spaced longitudinally along the elongated member.  
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The references and arguments applied to claim 9 are incorporated here.   

Claim 11 adds the same limitation to independent Claim 9 as Claim 5 added 

to Independent Claim 1.  Accordingly, the arguments with respect to Claim 5 are 

equally applicable and are incorporated by reference.   

M. Claim 12 Is Obvious In View of Hawkins ‘020 and in Further 

View of Hawkins ‘768 and Kunis and Lesh 

[12] A device as recited in claims 9 wherein the elongated member 

comprises a guide wire lumen.  

The references and arguments applied to claim 9 are incorporated here.   

Claim 12 adds the same limitation to independent Claim 9 as Claim 6 added 

to Independent Claim 1.  Accordingly, the arguments with respect to Claim 6 are 

equally applicable and are incorporated by reference. 

N. Claim 13 Is Obvious In View of Hawkins ‘020 and in Further 

View of Hawkins ‘768 and Kunis and Lesh 

[13] A device as recited in claims 9 wherein said balloon is a single 

chamber angioplasty balloon. 

The references and arguments applied to claim 9 are incorporated here.   

Claim 13 adds the same limitation to independent Claim 9 as Claim 7 added 

to Independent Claim 1.  Accordingly, the arguments with respect to Claim 7 are 

equally applicable and are incorporated by reference. 
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O. Claim 14 Is Obvious In View of Hawkins ‘020 and in Further 

View of Hawkins ‘768 and Kunis and Lesh 

[14] A device as recited in claims 9 wherein said balloon includes two 

chambers configured for valvuloplasty. 

The references and arguments applied to claim 9 are incorporated here.   

Claim 14 adds the same limitation to independent Claim 9 as Claim 8 added 

to Independent Claim 1.  Accordingly, the arguments with respect to Claim 8 are 

equally applicable and are incorporated by reference. 

P. Claim 15 is Obvious In View of Hawkins ‘020 and in Further 

View of Hawkins ‘786 and Kunis 

[15] A device comprising: an axially extending elongate member;  

a tubular member surrounding a portion of the elongate member, said 

tubular member being fillable with a conductive fluid;  

a first electrode pair having first and second spaced apart electrodes and a 

second electrode pair having first and second spaced apart electrodes, said 

electrode pairs being located within and spaced from the tubular member, 

wherein the electrode pairs are configured to produce shockwaves that 

propagate through the liquid, and wherein one electrode in each pair has a 

surface area larger than the surface area of the other electrode in the pair;  

and a high voltage source connectable to the first electrode of first electrode 

pair, and with the second electrode of first electrode pair being connected to 
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the first electrode of the second electrode pair, and with the second electrode 

of the second electrode pair being connectable to the high voltage source, 

and wherein when a high voltage pulse is supplied to the first and second 

electrode pairs, a first arc is generated in the conductive fluid allowing 

current to flow across the first electrode pair and a second arc is generated in 

the conductive fluid allowing current to flow across the second electrode 

pair, thereby creating a series connection running from the first electrode in 

the first electrode pair to the second electrode of the second pair. 

Claim 15 is identical to Claim 1 in all material respects except for the 

substitution of “a balloon” with “a tubular member” and elimination of the claim 

limitation “said electrode pairs being mounted on the elongate member and within 

the conductive fluid” that was present in Claim 1.5  Notably, the claim term 

“tubular member” is not mentioned anywhere in the specification.  Moreover, the 

claim term “tubular member” was only mentioned during prosecution when claims 

63-68 were added on November 15, 2016.  Ex. 1008, pp. 364-367.  Accordingly, 

the “tubular member” is the same as the balloon, and there no patentable 

                                           
5 The elimination of the “said electrode pairs being mounted on the elongate 
member and within the conductive fluid and” limitation is the only substantive 
difference between Claim 1 and Claim 15.  This is further evidence that this 
limitation was not sufficient to overcome the prior art. 
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distinction between a “tubular member” and a “balloon.”6  All of the arguments 

related to Claim 1 are equally applicable and are incorporated herein.   

Q. Claim 16 Is Obvious In View of Hawkins ‘020 and in Further 

View of Hawkins ‘786 and Kunis 

[16] A device as recited in claims 15 further including a third 

electrode pair having first and second spaced apart electrodes, with the 

second electrode of the second electrode pair being connectable to the first 

electrode of the third electrode pair and with the second electrode of the 

third electrode pair being connectable to the high voltage source. 

The references and arguments applied to claim 15 are incorporated here.   

Claim 16 adds the same limitation to independent Claim 15 as Claim 2 

added to Independent Claim 1.  Accordingly, the arguments with respect to Claim 

2 are equally applicable and are incorporated by reference. 

R. Claim 17 Is Obvious In View of Hawkins ‘020 and in Further 

View of Hawkins ‘786 and Kunis and Lesh 

[17] A device as recited in claims 15 further including a third 

electrode pair having first and second spaced apart electrodes and a fourth 

electrode pair having first and second spaced apart electrodes, with the 

second electrode of the third electrode pair being connected to the first 

                                           
6 To the extent that the Patent Owner argues that the “tubular member” is different 
than the “balloon”, Petitioner argues that there is no written description support for 
the “tubular member” as used in Claim 15 other than as synonymous with a 
“balloon.”     
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electrode of the fourth electrode pair, said device further including a 

multiplexer for selectively connecting the high voltage source to either the 

first and second electrode pairs or the third and fourth electrode pairs. 

The references and arguments applied to claim 15 are incorporated here.   

Claim 17 adds the same limitation to independent Claim 15 as Claim 3 

added to Independent Claim 1.  Accordingly, the arguments with respect to Claim 

3 are equally applicable and are incorporated by reference.  

S. Claim 18 Is Obvious In View of Hawkins ‘020 and in Further 

View of Hawkins ‘786 and Kunis and Lesh 

[18] A device as recited in claim 17 wherein the second electrode of 

the second electrode pair and the second electrode of the fourth electrode 

pair are connectable to a common conductor providing a return path to the 

high voltage source. 

The references and arguments applied to claim 17 are incorporated here.   

Claim 18 adds the same limitation to Claim 17 as Claim 4 added to Claim 3.  

Accordingly, the arguments with respect to Claim 4 are equally applicable and are 

incorporated by reference. 
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T. Claim 19 Is Obvious In View of Hawkins ‘020 and in Further 

View of Hawkins ‘786 and Kunis 

[19] A device as recited in claim 15 wherein the first electrode pair 

and second electrode pair are spaced longitudinally along the elongated 

member. 

The references and arguments applied to claim 15 are incorporated here.   

Claim 19 adds the same limitation to independent Claim 15 as Claim 5 

added to Independent Claim 1.  Accordingly, the arguments with respect to Claim 

5 are equally applicable and are incorporated by reference. 

U. Claim 20 Is Obvious In View of Hawkins ‘020 and in Further 

View of Hawkins ‘786 and Kunis 

[20] A device as recited in claim 15 wherein the elongated member 

comprises a guide wire lumen. 

The references and arguments applied to claim 15 are incorporated here. 

Claim 20 adds the same limitation to independent Claim 15 as Claim 6 

added to Independent Claim 1.  Accordingly, the arguments with respect to Claim 

6 are equally applicable and are incorporated by reference. 

VII. CONCLUSION 

For the foregoing reasons, claims 1-20 of the ’673 patent are unpatentable. 

Petitioners has demonstrated a reasonable likelihood exists that at least one of the 

challenged claims is unpatentable.  Petitioner, therefore, requests that an inter 

partes review of these claims be instituted under 35 U.S.C. § 314 and 37 C.F.R. § 
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42.108.  Petitioner also reserves the right to apply additional prior art and 

arguments, depending on what arguments and/or amendments Patent Owner might 

present.  Petitioner also reserves the right to cite and apply any additional art it 

might discover as relevant to the issued claims or any amended claims, as the inter 

partes review proceeds. 

The undersigned attorneys welcome a telephone call should the Office have 

any requests or questions. If there are any additional fees due in connection with 

the filing of this paper, please charge the required fees to our deposit account 

no. 505,196.  

Respectfully submitted, 
 

Dated: December 7, 2018 By:   /Anthony H. Son/  
Anthony H. Son, Lead Counsel 
Reg. No. 46,133 
Barnes & Thornburg LLP 
225 South Sixth Street, Suite 2800 
Minneapolis, MN 55402 
Telephone: 612.367.8724 
Facsimile: 612.333.6798 
E-mail: ason@btlaw.com 
 
Jeffrey Stone, Backup Counsel 
Reg. No. 47,976 
Barnes & Thornburg LLP 
225 South Sixth Street, Suite 2800 
Minneapolis, MN 55402 
Telephone: 612.367.8704 
Facsimile: 612.333.6798 
E-mail: jstone@btlaw.com 
 
Counsel for Cardiovascular Systems, Inc. 
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Petition For Inter Partes Review Of U.S. Patent No. 9,642,673, all supporting 

exhibits (Exhibits 1001 through 1043), and the Power of Attorney were served on 

December 7, 2018 via Priority Mail Express® or equivalent, and are being served 

by personal hand delivery, to the Patent Owner by serving the correspondence 
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Shockwave Medical, Inc. 
c/o Morrison & Foerster LLP 
425 Market Street 
San Francisco, CA 94105-2482 
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 The undersigned certifies, pursuant to 37 C.F.R. §42.24(d) , that the word 

count for the foregoing Petition For Inter Partes Review Of U.S. Patent No. 

9,642,673 Under 35 U.S.C. § 312 AND 37 C.F.R. § 42.104 totals 13,637, and 

within the 14,000 words allowed under 37 C.F.R. §42.24(a)(1)(i). 
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Barnes & Thornburg LLP 
225 South Sixth Street, Suite 2800 
Minneapolis, MN 55402 

 


