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I. INTRODUCTION

U.S. Patent No. 7,717,948 claims techniques for thermally modulating or destroying (ablating) 

the nerves that run along the outside of the artery that feeds the kidney, known as the renal artery, to treat 

a cardiovascular condition such as high blood pressure, commonly referred to as hypertension.1

The independent claims of the ‘948 patent are broad enough to literally cover2 procedures 

disclosed in at least three references that were not before the Examiner: Kompanowska, E., et al. “Early 

effects of renal denervation in the anaesthetised rat: Natriuresis and increased cortical blood flow.” J

Physiol, 531.2:527-534 (2001) (App. B); Stella, A., et al. “Effects of reversible renal denervation on 

haemodynamic and excretory functions of the ipsilateral and contralateral kidney in the cat.” J

Hypertension, 4:181-188 (1986) (App. C); and Han, Y.-M., et al. “Renal artery embolization with diluted 

hot contrast medium: An experimental study.” J Vasc Interv Radiol, 12:862-868 (2001) (App. D).  Each 

of these three references would anticipate the independent claims but for the recitation in the preamble 

that the method is used to treat a human patient.3

While the above references discussed studies on animal models, the motivation to use this 

procedure to treat high blood pressure in humans was provided by additional prior art that was not before 

the Examiner.  For example, Weinstock, M., et al. “Renal denervation prevents sodium retention and 

hypertension in salt-sensitive rabbits with genetic baroreflex impairment.” Clin Sci, 90:287-293 (1996) 

(App. E), specifically teaches that destruction of the renal arterial nerves was expected to alleviate high 

blood pressure (hypertension) in humans.  Whereas the prior art of record4 showed that destruction or 

ablation of the renal nerves could delay or alleviate hypertension in various animals, Weinstock went 

further and explicitly stated that renal denervation was expected to treat hypertension in humans.5

Additional references discussed herein also show that there was a clear suggestion to treat hypertension in 

humans by inhibiting neural communication prior to the earliest claimed priority date of the ‘948 patent. 

                                                       
1 Claim 1 reads as follows:    

1. A method of treating a human patient diagnosed with a cardio-renal disease or disorder, the method 
comprising: 

delivering a device to a vicinity of a neural fiber associated with renal function; and 
thermally inhibiting neural communication along the neural fiber with the device. 

2 Under the broadest reasonable construction.   
3 To circumvent debate on application of animal models to humans, these references are presented in obviousness 
rejections.
4 But not specifically considered or discussed.
5 It should be noted that skilled artisans would in fact have understood the art of record to teach that which 
Weinstock states expressly.    
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Further, given the prior art teaching that renal denervation may be an effective therapy for 

hypertension in humans, it would have been natural for a person of ordinary skill in the art to have 

utilized thermal ablation to achieve the denervation.  There was a distinct trend in the medical device 

industry throughout the 1980s and 1990s to move from invasive surgical procedures (those in which 

tissue is cut with a scalpel) to much less invasive intravascular techniques.  The less invasive 

intravascular techniques utilized ablative catheters introduced into the femoral artery or vein and 

advanced to the treatment site intravascularly.  In the early 2000s a skilled artisan without question would 

have considered intravascular ablation to be a leading candidate for a transvascular denervation 

procedure.   

It would have been natural to use the type of intravascular catheter that had been used throughout 

the 1990s to ablate cardiac tissue and neural tissue in the accessory pathways of the heart, especially in 

light of the fact that arterial tissue and certain cardiac tissues are of similar toughness.  Many such 

catheters would have been considered particularly well suited to achieve the desired denervation and 

would have been used for such procedures with little or no modification.  References such as Webster, W. 

W., Jr., et al. “Method and apparatus for transvascular treatment of tachycardia and fibrillation.” U.S.

Patent No. 6,292,695 (“Webster ‘695”) (App. J) and Schauerte, P., et al. “Catheter ablation of cardiac 

autonomic nerves for prevention of vagal atrial fibrillation.” Circulation, 102:2774-2780 (2000) (App. K) 

disclose that intravascular electrode-tipped catheters can be used to ablate sympathetic nerve tissue from 

within a vessel.  The prior art references describing these cardiovascular sympathectomy (or nerve 

removal) procedures explain that the devices could be used to perform sympathectomies in any vessel. 

The fact that cardiovascular catheters could be used essentially “off the shelf” for ablation of 

renal arterial nerves is highlighted by the ‘948 patent’s failure to provide any specific teaching concerning 

the physical properties of the catheter when it describes utilizing a radiofrequency device to achieve 

ablation.  The ‘948 patent says nothing specific about catheter dimensions, electrode size, steerability 

requirements, electrical parameters, materials, etc.  Rather, the applicants merely stated that previously 

known cardiovascular ablation catheters were suitable for the described renal denervation technique.6

In related proceedings in the United States and Europe the patent owner has pointed primarily to 

three things in an attempt to establish that a skilled artisan would not have attempted to use such 

intravascular ablative catheters to perform a renal denervation: (i) skilled artisans did not expect that renal 

denervation would treat hypertension in humans, (ii) the risk of damage to the renal arterial wall, and (iii) 

the need for the catheter to be small and highly maneuverable.  The first is plainly taught by the 

Weinstock reference and other similar references discussed herein; the latter two are easily dismissed. 
                                                       
6 Gelfand, M., et al., “Treatment of renal failure and hypertension,” U.S. Patent Application No. 60/442,970, filed on 
Jan 29, 2003, p. 13 (App. L). 
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With respect to the risk of damage to the wall of the renal artery, cardiac vessels were routinely 

ablated without stenosis.  Moreover, in the 1990s various techniques to avoid stenosis, such as using 

lower power levels and irrigation, were widely reported and embodied in commercial ablative catheters.  

Skilled artisans would have expected that those techniques would be effective in the renal artery as well, 

and history shows that those techniques did in fact prove effective.  

With respect to the requirement that the catheter be small and highly maneuverable, the reality is 

that various off-the-shelf cardiovascular catheters could have been used for renal sympathectomies (or 

nerve removal).  Here again, the ‘948 patent teaches nothing about the catheter dimensions, electrode 

size, steerability, electrical parameters, or materials.  That is primarily because modifying catheters to 

provide appropriate dimensions and maneuverability for a given procedure was routine in the industry 

long before the earliest claimed priority date. 

In summary, the ‘948 patent is broad enough to literally cover7 the methods disclosed in several 

prior art references which were not before the Examiner.  With respect to the intravascular ablative 

catheter embodiment (to which the relevant dependent claims are directed), this was the most apparent 

and natural way to perform the renal denervation procedure specifically suggested by the Weinstock 

reference.

In the sections which follow Requester provides detailed comparisons of new and noncumulative 

prior art references to claims 1, 5, 7, 12, 20 and 21 of the ’948 patent. 

                                                       
7 Under the broadest reasonable construction.  



 

- 6 - 

II. DECLARATIONS OF PROFESSORS WEBSTER, PAPADEMETRIOU AND 
HAEMMERICH

This Request is supported by the declarations of Professor John G. Webster PhD (App. G), 

Professor Vasilios Papademetriou MD (App. H) and Professor Dieter Haemmerich PhD (App. I).  Each 

offers his opinion with respect to the content and state of the prior art pursuant to 37 C.F.R. 1.915.    

Dr. Webster is a Professor Emeritus of Biomedical Engineering at the University of Wisconsin-

Madison.8  He has published in excess of two hundred (200) referenced publications in academic journals 

and patents and has developed twenty-three (23) textbooks on medical device design.9  Many of his 

publications and several of his textbooks relate to radiofrequency ablation, microwave ablation and 

cryoablation.10  For instance, he edited the book Webster, J. G. “Medical instrumentation: Application 

and design.” 4th ed. John Wiley & Sons, Hoboken, NJ (2009), which describes device design to measure 

nerves, and device design using ablation.11  He also edited a book: Webster, J. G. “Bioinstrumentation.”

John Wiley & Sons, Hoboken, NJ (2004), which describes device design for measurements and treatment 

of kidneys.12  He was recently invited by the government of Saudi Arabia to give lectures at its leading 

university.  Dr. Webster is one of the world’s foremost authorities on medical device design. 

Dr. Papademetriou is a Professor of Medicine at Georgetown University School of Medicine and 

the Director of Hypertension and Cardiovascular Research, and Co-Director of the Cardiac 

Catheterization Laboratory at the Veterans Affairs Medical Centre in Washington, DC.13  Because of his 

expertise in the field of cardio-renal medicine, Dr. Papademetriou was recently honored with an invitation 

to serve as a Member of the Cardiovascular and Renal Drugs Advisory Committee of the Food and Drug 

Administration.14  Dr. Papademetriou has published over 200 peer-reviewed research papers, review 

articles, editorials, and book chapters and presented over 400 abstracts at national and international 

meetings.15  Dr. Papademetriou has performed intravascular cardiovascular procedures (both diagnostic 

and interventional) almost daily for the last 25 years and likewise has performed renal imaging and 

interventional procedures.16  He has performed over 8,000 intravascular cardiac procedures.17

                                                       
8 CV of Webster.   
9 Webster Dec., ¶ 2; CV of Webster.  
10 Id.
11 Id. at ¶ 4.   
12 Id.
13 Papademetriou Dec., ¶ 1; CV of Papademetriou.   
14 Id. at ¶ 6.   
15 Id. at ¶ 4.   
16 Id. at ¶ 7.   
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Dr. Haemmerich is an Associate Professor in the Division of Pediatric Cardiology at the Medical 

University of South Carolina, Director of the Pediatric Cardiology Bioengineering Program within the 

Division of Pediatric Cardiology, and an Adjunct Associate Professor in the Department of 

Bioengineering at Clemson University.18  He is currently President of the Society for Thermal Medicine 

and a Fellow of the Heart Rhythm Society.19  Professor Haemmerich is listed as an inventor on several 

patents, including patents related to radiofrequency ablation.20  Professor Haemmerich also has written 

several written book chapters concerning ablative tissue therapies.21  Professor Haemmerich has published 

over 100 peer-reviewed journal articles, many of which concern ablation modalities.22

                                                                                                                                                                               
17 Id.
18 Haemmerich Dec., ¶ 1; CV of Haemmerich.   
19 Id. at ¶ 4.   
20 Id. at ¶ 23.   
21 Id. at ¶ 21.   
22 Id. at ¶ 19.  
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III. TECHNICAL BACKGROUND AND STATE OF THE ART 

The ‘948 patent is generally directed to stimulating or ablating the nerves which run along the 

outside of the artery leading into the kidney, called the renal artery.23  The renal artery carries blood from 

the heart to the kidney.  The kidney is responsible for filtering the blood by removing impurities and 

sending them to the bladder.24  The sympathetic nerves which run along the renal artery communicate 

bidirectionally with the heart.25  Efferent renal nerves carry nerve impulses away from the central nervous 

system to the kidneys.26  Afferent renal nerves carry nerve impulses in the opposite direction.27

A. It Was Well Known that Renal Denervation Prevents or Alleviates Hypertension in 
Virtually All Animal Models

Starting in the middle of the 20th century, a significant number of authors reported on the 

interaction between renal nerve activity and cardiovascular conditions such as hypertension and 

congestive heart failure.28  DiBona, G. F., et al. “Neural control of renal function.” Physiol Rev, 77:75-

197 (1997) (App. M) summarized the findings reported in hundreds of journal articles concerning the 

implications of renal neural activity and treatments associated with renal nerves.29    

As can be appreciated from a perusal of DiBona 1997’s table of contents, skilled artisans 

understood that stimulation or removal of renal nerves effected renal function (Chapter VI) and 

hypertension (Chapter VII).30

                                                       
23 As discussed in Section V, below, the claim term “modulate” encompasses both stimulation and ablation under 
the broadest reasonable interpretation.  See also Papademetriou Dec., ¶ 10.        
24 Id.
25 Id.
26 Id.
27 Id.
28 Papademetriou Dec., ¶ 12; Haemmerich Dec., ¶ 37; Webster Dec., ¶ 9.      
29 Papademetriou Dec., ¶ 57; Haemmerich Dec., ¶ 30; Webster Dec., ¶ 13.      
30 DiBona 1997, 75.    
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Thereafter, a mixture of phenol in ethanol was typically painted on the remaining renal nerves in order to 

destroy them.38  With respect to surgical resection techniques, sometimes an electrocautery device was 

used to cut, or resect, the nerves instead of a standard scalpel.39

Accordingly, those skilled in the art had an understanding that renal denervation prevents or 

alleviates hypertension – or high blood pressure – in virtually all animal models.40

B. Starting in the 1980s Surgical Methods Were Consistently Being Displaced by 
Minimally Invasive Intravascular Catheter Procedures 

In the years leading up to the filing date of the earliest claimed priority application for the ‘948 

patent, numerous cardiac procedures evolved from surgical methods (in which tissue is cut with a scalpel) 

to much less invasive intravascular procedures.41  Intravascular cardiac procedures utilized ablative 

catheters that were introduced into the femoral artery or vein and then advanced intravascularly to the 

treatment site.42  Three of the most prolific cardiovascular surgeries that underwent this transition from 

surgical-to-intravascular involved treatments for atrial fibrillation (AF), Wolff-Parkinson-White (WPW) 

syndrome, and atrioventricular node reentry tachycardia (AVNRT).43  Each of these conditions had 

previously been treated surgically in an open-heart procedure wherein the surgeon cut the affected heart 

tissue with a scalpel.44  By the filing date of the earliest claimed priority application for the ‘948 patent 

these procedures were routinely performed intravascularly.45

The treatment for WPW was the first of the three to transition to an intravascular procedure.46

WPW is caused by abnormal electrical pathways in the heart.47  WPW had been sometimes treated by 

open heart surgery to create scar tissue that blocks the abnormal electrical pathways.48  In 1985 Cohen 

received a patent on an intravascular catheter for locating and ablating cardiovascular conduction 

                                                       
38 Id.
39 Kompanowska, 527; Webster Dec., ¶ 12; Papademetriou Dec., ¶ 12. 
40 Webster Dec., ¶ 16; Haemmerich Dec., ¶¶ 28, 30, 31, 88. 
41 Webster Dec., ¶¶ 24-41; Haemmerich Dec., ¶¶ 39-52; Papademetriou Dec., ¶¶ 21-36. 
42 Id.
43 Id.
44 Id.
45 Id.
46 Papademetriou Dec., ¶¶ 21-36; Webster Dec., ¶¶ 24-41; Haemmerich Dec., ¶¶ 39-52.   
47 Id.
48 Id.
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effects of RF ablation were likewise well known.88 By referencing this knowledge base, miniaturization 

or enlargement of catheters was routinely accomplished in the field of surgical instrument design as of the 

year 2000. 89

E. Various Techniques Were Used Successfully to Manage the Risk of Complications, 
Especially in Arterial Tissues 

As of the early 2000s complications such as stenosis (abnormal narrowing or occlusion of a 

vessel) in connection with ablative intravascular catheter procedures had become rare.  For example, in 

1998, the North American Society of Pacing and Electrophysiology registry reported only one coronary 

occlusion in 3357 ablation procedures.90

Various techniques were used to manage the risk of such complications, including maintaining 

proper electrode-tissue contact, using lower temperature and power, using tissue temperature feedback, 

monitoring impedance, and using irrigation to cool the tissue.91  By the year 2000 it had been widely 

reported that stenosis and thrombosis could be avoided if the temperature of ablation was maintained 

within a certain range.92

Moreover, arteries were known to be substantially more resistant to stenosis than veins.93

Although stenosis had been reported as an issue in the pulmonary vein, stenosis had not been reported as 

a significant issue in the coronary sinus.94  Moreover, in 2002 it was believed that stenosis of the 

pulmonary vein (PV) could be avoided by using lower temperature and power settings.95  Reports of 

stenosis were largely due to the fact that the wall of the PV is relatively frail and that oftentimes there was 

poor electrode-tissue contact in the PV ostium.96  The PV comprises collapsible, flexible material that is 

easily perforated.97  In contrast, the artery walls consist of stiffer and stronger tissue that is substantially 

                                                       
88 Webster Dec., ¶ 52; Haemmerich Dec., ¶ 69.   
89 Id.   
90 Papademetriou Dec., ¶ 43.  
91 Id. at ¶ 48. 
92 Id. at ¶¶ 48-49.   
93 Id. at ¶¶ 37-39, 49. 
94 Id. at ¶¶ 43-47.   
95 Id. at ¶¶ 48-49. 
96 Id. at ¶¶ 40-42, 48, 49. 
97 Id.
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more resistant to stenosis.98  In addition, the anatomy of the renal artery would have been expected to 

permit good tissue-electrode contact which further reduces the risk of stenosis.99

F. Summary 

In summary, the state of the art at the time of the earliest effective priority date included a general 

understanding that ablation of the renal arterial nerves (sometimes called renal denervation or renal 

sympathectomy) was an effective treatment for hypertension and that conventional intravascular 

electrophysiology catheters would have been appropriate instruments with which to ablate nerves that run 

along the outside of such vessels.  The state of the art further included an understanding that controlling 

power levels, monitoring tissue temperature and the use of irrigation were generally successful in 

preventing complications such as stenosis in patients undergoing intravascular ablation, particularly in 

arteries.  

                                                       
98 Id.
99 Id.
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heating, ii) non-ablative heating, iii) non-freezing thermal slowing,  iv) non-freezing thermal nerve injury, 

and v) freezing thermal nerve injury. 

The dependent claims in the ‘948 patent and its parent patents further demonstrate that the 

broadest reasonable interpretation of the term “thermally inhibiting” includes both ablative and non-

ablative techniques that involve delivery of both heat and cold.  For instance, claim 7 of the ‘948 patent 

specifically recites that “thermally inhibiting” comprises “at least partially ablating the neural fiber.”112

The ‘765 great-grandparent application (now U.S. Patent No. 7,653,438), which is incorporated by 

reference into the ‘948 patent, similarly includes dependent claims which indicate that the term 

“modulating” the renal nerve comprises “ablating the renal nerve.”113  The ‘665 great-grandparent 

application (now U.S. Patent No. 7,162,303), also incorporated by reference, includes dependent claims 

which indicate that “blocking” the renal nerve “is accomplished by ablation.”114

There may be other aspects of the term “thermally inhibiting,” but a basic understanding that 

thermal inhibition expressly includes115 the following five sub-categories of techniques suffices for the 

purposes of the instant Request: i) ablative heating, ii) non-ablative heating, iii) non-freezing thermal 

slowing, iv) non-freezing thermal nerve injury, and v) freezing thermal nerve injury.

                                                                                                                                                                               
111 This Request is based upon the broadest reasonable interpretation of the claim language. Requester's position 
regarding the scope of the claims under their broadest reasonable interpretation is not to be taken as stating any 
position regarding the appropriate scope to be given the claims in court or other adjudicative body in infringement 
litigation under the different interpretation standard that courts must apply in such proceedings. 
112 ‘948 patent, 16:28-31. 
113 Deem, M., et al. “Methods and apparatus for renal neuromodulation.” U.S. Patent No. 7,653,438, claims 23-30 
(App. BB).  
114 Levin, H. R., et al. “Renal nerve stimulation method and apparatus for treatment of patients.” U.S. Patent No.
7,162,303, claim 14 (App. F). 
115 Under the broadest reasonable construction. (Rule 42.100)   
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VI. REPRESENTATIVE PROPOSED REJECTIONS AND  
SHOWING THAT REQUESTER IS LIKELY TO PREVAIL 

Requester submits that it is likely to prevail on each of the proposed rejections set forth below.

These proposed rejections are premised on, among other things, numerous references and evidence that 

were not before the Examiner: the Weinstock, Kompanowska, Stella, Han and Curtis references and the 

declarations of three skilled artisans, namely, Professors Webster, Haemmerich and Papademetriou. 

First presented are proposed rejections based on the Weinstock reference’s teaching that renal 

denervation was expected to treat hypertension by lowering blood pressure in humans.  This teaching 

renders the claimed subject matter obvious when taken in combination with the expectation of skilled 

artisans that then-conventional intravascular electrophysiology catheters could be used without substantial 

modification to destroy, or ablate, the nerves that run along the outside of the renal artery.  

The next group of proposed rejections is premised on Kompanowska’s teaching of a method for 

thermally destroying renal arterial nerves to alter sodium excretion.  Kompanowska cites various articles 

which explain in greater detail the impact of sodium excretion on cardiovascular function and 

hypertension. 

The third group of proposed rejections is based on the Stella reference, which discloses a 

technique for cooling the renal arterial nerves to lower blood pressure.  In the years following the 

publication of Stella and leading up to the claimed priority date, various intravascular cryothermal 

catheters had been developed and skilled artisans would have known that the Stella technique could 

advantageously be performed with conventional and minimally invasive intravascular cyrothermal 

catheters. 

The fourth group of proposed rejections is premised upon prior art that was cited (but not applied 

by the Examiner) in light of new evidence that clearly links the relevant teachings.  More particularly, the 

declarations of Professors Webster, Haemmerich and Papademetriou explain that skilled artisans would 

have understood, on the one hand, that the cited prior art clearly established that ablating the renal nerves 

in humans was likely to be an effective treatment for various cardiovascular conditions and, on the other 

hand, that conventional electrophysiology catheters could be used essentially “off the shelf” to perform 

such a procedure in a minimally invasive way.  

The fifth group of proposed rejections involves references which are directed to ancillary 

procedures like kidney removal (nephrectomy) or kidney destruction (embolization).  Because the claims 

are not limited to renal denervation procedures, the Curtis and Han references anticipate or render obvious 

the claimed subject matter.  
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1-A   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by Weinstock 
Taken in Combination with Swartz 

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

Weinstock (App. E) specifically teaches that destruction of the renal arterial nerves was expected 

to decrease blood pressure (hypertension) in humans.121  Weinstock’s abstract explains that the purpose of 

the study was to determine the effect of renal denervation (or destruction) on blood pressure.122

delivering a device to a vicinity of a neural fiber associated with renal function; 
and
thermally inhibiting neural communication along the neural fiber with the 
device. 

In the Weinstock method, the denervation was accomplished by surgically severing the renal 

nerves:  “After a mid-line incision and laparotomy, the renal nerves were carefully dissected on both sides 

and the surrounding tissue was covered with 10% phenol in alcohol for 1 min.”123

A skilled artisan having the Weinstock reference in hand would consider the ways in which a 

renal sympathectomy (or denervation) could be effectuated.124  One method that would have immediately 

commanded itself to the attention of the skilled artisan was the technique used for the ablation of 

cardiovascular tissue to treat Wolff-Parkinson-White syndrome.125

As discussed above in the Technical Background section, Wolff-Parkinson-White (WPW) 

syndrome was the first of three prolific cardiovascular surgeries to transition to minimally invasive 

intravascular catheter procedures.126  In the 1980s, with advances in mechanical catheter technology, 

surgical techniques to treat WPW had evolved into an intravascular procedure in which an electrode-

tipped catheter was used to ablate electrically conductive tissue transvascularly, or through the cardiac 

wall tissue.127

                                                       
121 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 64, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 
80, 89. 
122 Weinstock, Abstract. 
123 Id. at 288.  
124 Papademetriou Dec., ¶ 77; Webster Dec., ¶¶ 72-75; Haemmerich Dec., ¶¶ 89-91. 
125 Id. at ¶¶ 78, 112-113; Id. at ¶¶ 72-75; Id. at ¶¶ 89-91.    
126 Id. at ¶¶ 21, 25; Id. at ¶¶ 29-30; Id. at ¶¶ 43-45.    
127 Id.
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Another reference that was not before the Examiner, Swartz (App. O), teaches that “high rates of 

success using radiofrequency ablation energy have rapidly transformed catheter ablation from an 

investigational procedure to the nonpharmacological therapy of choice of symptomatic Wolff-Parkinson-

White syndrome.”128  Swartz studied the safety and efficacy of accessory pathway ablation using 

radiofrequency energy delivered solely to accessory atrioventricular pathway atrial insertion sites.129

Specifically, Swartz describes the accessory pathway localization and ablation procedures as follows:

[e]ndocardial mapping was accomplished using a steerable 7F 3-4 mm 
tip electrode catheter with 2-mm electrode spacing . . . Bipolar . . . and 
distal electrode unipolar electrograms were continuously recorded from 
the localization/ablation catheter . . . After atrial insertion localization 
and characterization, endocardial ablation catheter contact and stability 
were assessed. 

Radiofrequency ablating energy used . . . was unmodulated 500-KHz 
alternative current derived from a standard electrosurgical unit . . . 
Ablation catheter position was fluoroscopically monitored throughout 
each energy application to ensure stable catheter position and appropriate 
delivery of energy to the targeted tissue.  When necessary, repeat 
mapping and ablation attempts were pursued until accessory pathway 
block was achieved. 

Monopolar delivery of radiofrequency alternative current between the 
endocardial ablation catheter tip electrode and large surface area skin 
electrode eliminated accessory pathway conduction in 116 of 122 
accessory pathways (95%)  . . . As with other measures of ablation 
procedure efficiency, the number of radiofrequency applications required 
for successful ablation declined as knowledge and experience 
accumulated.130

The ablative catheter used by Swartz is depicted in Figure 1, reproduced below (see catheter 

labeled ABL): 

                                                       
128 Swartz, Abstract. 
129 Id.
130 Id. at 488, 489, 491-493.   
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Accordingly, the subject matter of claim 1 is rendered obvious by Weinstock when viewed in 

light of Swartz. 

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Swartz catheter is introduced to the ablation site intravascularly.138 In the combined method 

of Weinstock and Swartz, the catheter is likewise introduced to the renal artery intravascularly.139

7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

Swartz describes a tissue ablation procedure.  “Monopolar delivery of radiofrequency alternative 

current between the endocardial ablation catheter tip electrode and large surface area skin electrode 

eliminated accessory pathway conduction in 116 of 122 accessory pathways (95%) . . . As with other 

measures of ablation procedure efficiency, the number of radiofrequency applications required for 

successful ablation declined as knowledge and experience accumulated.”140

11. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises delivering an energy field to the 
neural fiber via the device. 

12. The method of claim 11 wherein delivering an energy field to the neural fiber 
via the device comprises delivering radiofrequency energy via the device. 

See discussion above in connection with claim 7.  

                                                       
138 Swartz, 488. 
139 Papademetriou Dec., ¶ 98; Webster Dec., ¶¶ 73-75; Haemmerich Dec., ¶ 91.  
140 Swartz, 491-493.  
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20. A method of treating a human patient diagnosed with a medical condition, 
the method comprising: positioning a device in proximity to a neural pathway 
that carries nerve signals to and from a kidney of the patient; and thermally 
inhibiting the nerve signals across the neural pathway with the device. 

This claim is similar in scope to claim 1.  Claim 20, however, is not expressly limited to treatment 

of “a cardio-renal disease or disorder.”  Claim 20 is thus broader than claim 1.  See discussion above in 

connection with claim 1.  

21. The method of claim 20 wherein treating a human patient diagnosed with a 
medical condition comprises treating a human patient diagnosed with 
hypertension.

Weinstock concludes that “the current study showed that renal denervation prevents the 

development of Na + retention and hypertension in salt-sensitive rabbits given a moderately high salt diet.  

. . . The rabbits react in a similar manner to human salt-sensitive subjects to a moderate increase in salt 

intake.”141  As noted in the Technical Background section, above, sodium (Na+) retention causes an 

increase in blood volume and thus an increase in blood pressure.142

For the reasons set forth above, claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 

U.S.C. §103 by Weinstock taken in combination with Swartz.

                                                       
141 Weinstock, 292.  
142 Haemmerich Dec., ¶ 37. 
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1-B   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by Weinstock 
Taken in Combination with Webster ‘695 

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

Weinstock (App. E) specifically teaches that destruction of the renal arterial nerves was expected 

to decrease blood pressure (hypertension) in humans.143  Weinstock’s abstract explains that the purpose of 

the study was to determine the effect of renal denervation (or destruction) on blood pressure.144

delivering a device to a vicinity of a neural fiber associated with renal function; 
and 
thermally inhibiting neural communication along the neural fiber with the 
device. 

In the Weinstock method, the denervation was accomplished by surgically severing the renal 

nerves:  “After a mid-line incision and laparotomy, the renal nerves were carefully dissected on both sides 

and the surrounding tissue was covered with 10% phenol in alcohol for 1 min.”145

A skilled artisan having the Weinstock reference in hand would consider the ways in which a 

renal sympathectomy (or denervation) could be effectuated.146  One operative approach that would have 

immediately commanded itself to the attention of the skilled artisan was the technique used for 

transvascular sympathectomies in the cardiovascular context.147  Representative devices and methods for 

transvascular sympathectomies are disclosed in Webster ‘695 (App. J). 

The Webster ‘695 reference teaches an intravascular electrode-tipped catheter that can be used to 

ablate sympathetic nerve tissue where indications require a sympathectomy.148  Webster ‘695 states that:

                                                       
143 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 64, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 
80, 89.    
144 Weinstock, Abstract. 
145 Id. at 288.   
146 Papademetriou Dec., ¶¶ 77-78; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶¶ 89-92.  
147 Id.
148 Webster ‘695, Abstract, 12:13-29.  
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in the Technical Background section, by the year 2000 it was well known that in the related field of 

cardiovascular sympathectomies (denervations) surgical techniques had evolved into intravascular 

procedures in which an electrode-tipped catheter was used to ablate electrically conductive tissue 

transvascularly, or through the wall of the vessel.161  Second, the Webster ’695 device is specifically 

described as being useful for sympathectomies.162  Third, as Webster ’695 explains, “the expandable or 

basket catheter of the invention allows . . .  stable placement of the electrode for accurate, repeatable 

stimulation at the desired location.”163  Fourth, the RF pulse technique taught in Webster ’695 is described 

as reducing the risk of undesired stimulation of surrounding tissues.164  Fifth, Webster ’695’s 

intravascular technique is minimally invasive, which reduces recovery time, risk of complications and 

associated health care costs.165

Moreover, it was known that RF ablation had “emerged as the most successful and effective 

energy source for clinical applications in many specialties.”166  The declarations of Professors Webster, 

Papademetriou and Haemmerich explain that from the 1960s through the 1990s the applications of 

radiofrequency lesion generators had been growing, in conjunction with advances in technologies, in 

neurosurgery, urology, dermatology, oncology, and cardiology.167  The professors conclude that those 

skilled in the art understood that RF ablation was considered the superior technique in many areas of 

clinical practice, including neural applications.168

As noted above in the Technical Background section, a skilled artisan further would have 

understood that the stenosis (abnormal narrowing of the vessel) which occurred in some prior 

cardiovascular ablative procedures (notably certain early intravascular pulmonary vein ablation 

techniques) was less likely to pose a problem with the renal artery.169 The renal arterial tissue is 

significantly stronger than that that of the pulmonary vein.170  The body of the renal artery is relatively 

straight and thus poor tissue-electrode contact would not have been expected to be an issue.171  It would 

                                                       
161 Papademetriou Dec., ¶ 86.     
162 Webster ‘695, 4:20-27; Papademetriou Dec., ¶ 86. 
163 Id. at 4:33-37; Id.     
164 Id. at 4:37-38; Id.
165 Papademetriou Dec., ¶ 86.     
166 Papademetriou Dec., ¶¶ 65, 104; Webster Dec., ¶ 33; Haemmerich Dec., ¶ 58.
167 Id.   
168 Id.
169 Papademetriou Dec., ¶¶ 37-39, 48-50. 
170 Id. at ¶¶ 40, 41. 
171 Id. at ¶¶ 48, 49, 101.  
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have been expected that the renal arterial tissue would be substantially less prone to stenosis.172  The 

availability of ablative catheters with cooled catheter tips (which would serve to keep the inside of the 

renal artery cool) would also have given a skilled artisan a high degree of confidence that any stenosis 

issue could be surmounted.173

Accordingly, the subject matter of claim 1 is rendered obvious by Weinstock when viewed in 

light of Webster ‘695.

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

Webster ‘695’s Summary section similarly teaches that the catheter is to be used intravascularly: 

“[t]he method involves the intravascular stimulation and/or ablation of cardiac parasympathetic and 

sympathetic nerves sufficient to regulate or slow the heart rate or prevent the occurrence of these 

arrhythmias.”174  In the combined method of Weinstock and Webster ’695, the catheter is introduced into 

the renal artery and used to execute a renal denervation procedure.175

7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

The Webster ‘695 catheter is used to ablate sympathetic nerve tissue where indications require a 

sympathectomy.176  Webster ‘695 states that:

                                                       
172 Id. at ¶¶ 48-50. 
173 Papademetriou Dec., ¶¶ 48-49; Haemmerich Dec., ¶¶ 69-79. 
174 Webster ‘695, 2:48-52.  
175 Papademetriou Dec., ¶¶ 98, 115; Webster Dec., ¶¶ 72-76; Haemmerich Dec., ¶¶ 89-92.      
176 Webster ‘695, Abstract and 12:13-28.    
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intake.”178  As noted in the Technical Background section, above, sodium (Na+) retention causes an 

increase in blood volume and thus an increase in blood pressure.179

For the reasons set forth above, claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 

U.S.C. §103 by Weinstock taken in combination with Webster ‘695. 

                                                       
178 Weinstock, 292.  
179 Haemmerich Dec., ¶ 37.  
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1-C   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by Weinstock 
Taken in Combination with Schauerte 

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

Weinstock (App. E) specifically teaches that destruction of the renal arterial nerves was expected 

to decrease blood pressure (hypertension) in humans.180  Weinstock’s abstract explains that the purpose of 

the study was to determine the effect of renal denervation (or destruction) on blood pressure.181

delivering a device to a vicinity of a neural fiber associated with renal function; 
and 
thermally inhibiting neural communication along the neural fiber with the 
device. 

In the Weinstock method, the denervation was accomplished by surgically severing the renal 

nerves:  “After a mid-line incision and laparotomy, the renal nerves were carefully dissected on both sides 

and the surrounding tissue was covered with 10% phenol in alcohol for 1 min.”182

A skilled artisan having the Weinstock reference in hand would consider the ways in which a 

renal sympathectomy (or denervation) could be effectuated.183  One operative approach that would have 

immediately commanded itself to the attention of the skilled artisan was the technique used for 

transvascular sympathectomies in the cardiovascular context.184  Representative devices and methods for 

transvascular sympathectomies are disclosed in Schauerte (App. C). 

 The Schauerte reference teaches an intravascular catheter and associated procedure for either 

stimulating or ablating nerves locating on the exterior of the vasculature.185  As shown in Schauerte’s

Figure 1, reproduced below, a basket catheter is used to ablate vagal nerves associated with cardiac 

vessels (e.g., the right pulmonary artery).186

                                                       
180 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 64, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 
80, 89.   
181 Weinstock, Abstract. 
182 Id. at 288. 
183 Papademetriou Dec., ¶¶ 77-78; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶¶ 89-92. 
184 Id.
185 Schauerte, Abstract.  
186 Id. at 2775.  



 

F

just as the

S

technique

   
S

useful for

transvascu

Weinstock

                
187 Id. at 27
188 Id. at A
189 Papade
190 Id. at ¶¶

Figure 7 of Sc

e renal nerves

chauerte conc

e for transvasc

Transv
RFCA
may pr
ablatio
AF an

chauerte thus

r transvascula

ular ablative c

k.190    

                     
778.  

Abstract.  

emetriou Dec.,

¶ 91-93. 

chauerte furth

s surround the

cluded that ra

cular ablation

vascular atrial
A abolishes va

rovide a foun
on in chronic 
d high vagal t

s teaches that 

r sympathecto

catheter of Sc

                  

¶¶ 92-93. 

- 4

her shows that

e renal artery.

adiofrequency

n of sympathe

l parasympath
agally mediate
ndation for inv
animal mode
tone.188

the expandab

omies.189  On

chauerte was u

41 - 

t the vagal ne
187

y current cathe

tic nerves:

hetic nerve sy
ed AF. This a
vestigating th
ls of AF and 

ble catheter an

ne skilled in th

useful for the

erves surround

eter ablation 

ystem modific
antifibrillatory
he usefulness 

eventually in

nd techniques

he art would h

e renal denerv

d the right pu

(RFCA) was 

cation by 
y procedure 
of neural 

n patients with

s disclosed th

have readily c

vations recom

ulmonary arter

a promising 

h

erein would b

concluded tha

mmended by 

ry,

be

at the 



 

T

arteries an

ablating th

a Schauer

fact that th

similarity 

in Figure 

T

limited to

In

Haemmer

having a 7

the ‘948 p

generally 

delivered

delivering

M

energy so

Papademe

radiofrequ

                
191 Schauer
192 Id. at 27
193 Papade
194 Id. at ¶ 
195 Schauer
196 Papade
197 Papade
198 Papade

The Schauerte 

nd veins.191 S

he neural tissu

rte-type cathe

he expandabl

between the 

4B:193     

The size of the

 any particula

n any event, a

rich, a skilled 

7 French shaf

patent does no

range in size 

in the right p

g the same cat

Moreover, it w

urce for clini

etriou and Ha

uency lesion g

                     
rte, Abstract, 2

777-2778; Pap

emetriou Dec.,

96.  

rte, 2775; Papa

emetriou Dec.,

emetriou Dec.,

emetriou Dec., 

catheter is de

Schauerte also

ue and thus a

ter for the den

le basket cath

Schauerte cat

e Schauerte ca

ar size of hum

as explained b

artisan would

ft, would be su

ot discuss the 

from about 6

pulmonary art

theter to the r

was known tha

cal applicatio

aemmerich ex

generators ha

                  
2775 (Figure 1)

pademetriou De

¶ 93. 

ademetriou De

¶ 96. 

¶¶ 99-103. 

¶¶ 65, 104; W

- 4

escribed as be

o teaches that 

a skilled artisa

nervation trea

eter of Schau

theter (below

             

atheter is larg

man.194

by the declara

d understand 

uitable for us

sizes of the c

6 to 9 French 

ery, which re

renal artery.19

at RF ablation

ons in many sp

xplain that fro

ad been growi

).

ec., ¶ 93. 

ec., ¶¶ 96, 103;

Webster Dec., ¶ 

42 - 

eing useful fo

the expandab

an would be m

atment taught

uerte is adapte

w left) and the 

gely irrelevant

ations of Profe

the Schauerte

e in renal app

catheters or el

(or about 2-3

quires substa
7

n had “emerge

pecialties.”198

m the 1960s t

ing, in conjun

Haemmerich D

33; Haemmeri

or ablation of 

ble catheter w

motivated to, 

t by Weinstoc

ed for renal pr

‘948 patent’s

t, as the claim

fessors Papade

e ablative cath

plications with

lectrodes dep

 mm).196  The

antially more m

ed as the mos
8  The declara

through the 1

nction with ad

Dec., ¶¶ 82, 84

ich Dec., ¶ 58.

neural tissue 

was effective a

at the very le

ck and others.

rocedures is e

s preferred em

ms of the ‘948

emetriou, We

theter, which 

thout modifica

picted therein,

e Schauerte c

maneuverabil

st successful a

ations of Prof

1990s the app

dvances in tec

4.

.

on the exteri

at transvascul

ast, attempt to

.192  Further, t

evidenced by 

mbodiment sh

8 patent are no

ebster and 

is identified a

ation.195 Alth

, renal cathete

atheter was 

lity than 

and effective 

fessors Webst

lications of 

chnologies, in

or of 

larly 

o use 

the

the

hown

ot

as

hough 

ers

ter,

n



 

- 43 - 

neurosurgery, urology, dermatology, oncology, and cardiology.199  The professors conclude that those 

skilled in the art understood that “[t]he lasting advantages and control of the RF lesion suggest that it is 

indeed the superior methodology in many areas of clinical practice, especially in the nervous system                      

. . .”200

Accordingly, the subject matter of claim 1 is rendered obvious by Weinstock when viewed in 

light of Schauerte. 

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Schauerte catheter is designed for intravascular use, as shown in Schauerte’s Figure 1.201  In 

the combined method of Weinstock and Schauerte, the catheter is introduced into the renal artery and 

used to execute a renal denervation procedure.202

7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

Further to the discussion above in connection with claim 1, Schauerte teaches a method for 

radiofrequency current catheter ablation (RFCA) and methods for non-ablative stimulation.203   

11. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises delivering an energy field to the 
neural fiber via the device. 

12. The method of claim 11 wherein delivering an energy field to the neural fiber 
via the device comprises delivering radiofrequency energy via the device. 

See discussion above in connection with claim 7.  

                                                       
199 Id.   
200 Id. at 7. 
201 Schauerte, 2775.  
202 Papademetriou Dec., ¶¶ 98, 115; Webster Dec., ¶¶ 72-76; Haemmerich Dec., ¶¶ 89-92.   
203 Schauerte, 2775.  
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20. A method of treating a human patient diagnosed with a medical condition, 
the method comprising: positioning a device in proximity to a neural pathway 
that carries nerve signals to and from a kidney of the patient; and thermally 
inhibiting the nerve signals across the neural pathway with the device. 

This claim is similar in scope to claim 1.  Claim 20, however, is not expressly limited to treatment 

of “a cardio-renal disease or disorder.”  Claim 20 is thus broader than claim 1.  See discussion above in 

connection with claim 1.  

21. The method of claim 20 wherein treating a human patient diagnosed with a 
medical condition comprises treating a human patient diagnosed with 
hypertension.

Weinstock concludes that “the current study showed that renal denervation prevents the 

development of Na + retention and hypertension in salt-sensitive rabbits given a moderately high salt diet.  

. . . The rabbits react in a similar manner to human salt-sensitive subjects to a moderate increase in salt 

intake.”204  As noted in the Technical Background section, above, sodium (Na+) retention causes an 

increase in blood volume and thus an increase in blood pressure.205

For the foregoing reasons, claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. 

§103 by Weinstock taken in combination with Schauerte.

                                                       
204 Weinstock, 292.  
205 Haemmerich Dec., ¶ 37.      
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1-D   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by Weinstock 
Taken in Combination with Webster ‘885 

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

Weinstock (App. E) specifically teaches that destruction of the renal arterial nerves was expected 

to decrease blood pressure (hypertension) in humans.206  Weinstock’s abstract explains that the purpose of 

the study was to determine the effect of renal denervation (or destruction) on blood pressure.207

delivering a device to a vicinity of a neural fiber associated with renal function; 
and 
thermally inhibiting neural communication along the neural fiber with the 
device. 

In the Weinstock method, the denervation was accomplished by surgically severing the renal 

nerves:  “After a mid-line incision and laparotomy, the renal nerves were carefully dissected on both sides 

and the surrounding tissue was covered with 10% phenol in alcohol for 1 min.”208

A skilled artisan having the Weinstock reference in hand would consider the ways in which a 

renal sympathectomy (or denervation) could be effectuated.209  One method that would have immediately 

commanded itself to the attention of the skilled artisan was the technique used for tissue or nerve ablation 

in the cardiovascular context.210  One such method is shown in Webster, W. W., Jr. “Multi-electrode 

ablation catheter.” U.S. Patent No. 5,893,885, filed Nov. 1996 (“Webster ‘885”) (App. R).  

Webster’s ‘885 patent discloses a multi-electrode RF ablation catheter useful for treating 

arrhythmias in the heart.211  Each electrode is electrically connected to a switching unit by leads 

comprising paired copper and constantan wires.212  The switching unit enables an operator to switch 

between a first mode for monitoring ECG and a second mode for delivering RF energy for tissue ablation 

to a selected electrode and monitoring the temperature of that electrode.213   

                                                       
206 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 64, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 
80, 89. 
207 Weinstock, Abstract. 
208 Id. at 288.  
209 Papademetriou Dec., ¶¶ 77-78; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶¶ 89-92. 
210 Id.
211 Webster ‘885, Abstract, 1:4-5. 
212 Id. at Abstract; Papademetriou Dec., ¶ 107. 
213 Webster ‘885, Abstract.  
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The paired copper and constantan lead wires reduce the need for more lead wires and/or larger 

diameter lead wires.214  This in turn allows for a smaller diameter catheter than would be otherwise 

necessary for the number of electrodes carried by the catheter.215

The diameter of the catheter tip section 12 is preferably the same as or slightly smaller than the 

catheter body.216  In a preferred embodiment the diameter of the catheter body is about 0.08 inches.217

The length of the catheter tip section can vary as desired, but is preferably about three inches long.218

Figure 13 below shows that the deflectable ablation catheter 10 can deflect from a larger inferior 

vena cava vessel 92 around the corner to perform ablation at the vessel wall isthmus 93.219

One skilled in the art would have readily concluded that steerable intravascular catheters, like 

Webster ‘885, were available to accomplish thermal ablation by using radiofrequency electric power to 

heat the tissue and therefore could perform the renal denervation procedures described by Weinstock.220

Moreover, it was known that RF ablation had “emerged as the most successful and effective 

energy source for clinical applications in many specialties.”221  The declarations of Professors Webster, 

Papademetriou and Haemmerich explain that from the 1960s through the 1990s the applications of 

radiofrequency lesion generators had been growing, in conjunction with advances in technologies, in 

                                                       
214 Id. at  8:10-12. 
215 Id. at 8:12-14.   
216 Id. at 3:37-38.   
217 Id. at 3:38-40. 
218 Id. at 3:36-42.  
219 Id. at Fig. 13. 
220 Papademetriou Dec., ¶¶ 107, 110; Webster Dec., ¶¶ 72-76; Haemmerich Dec., ¶¶ 89-92. 
221 Papademetriou Dec., ¶¶ 65, 104; Webster Dec., ¶ 33; Haemmerich Dec., ¶ 58.
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neurosurgery, urology, dermatology, oncology, and cardiology.222  The professors conclude that those 

skilled in the art understood that “[t]he lasting advantages and control of the RF lesion suggest that it is 

indeed the superior methodology in many areas of clinical practice, especially in the nervous system                   

. . .”223

Further, it was generally known in the early 2000s that as an alternative to contacting the tissue 

and transmitting a stimulating energy into the tissue itself, one could equally apply an ablative stimulus 

across a vessel wall from inside the renal artery, for example, rather than from the outside of the artery.224

Accordingly, one skilled in the art would know that using this approach would have been desirable for 

ablating the renal nerves located on the outside wall of the renal arteries because less invasive surgery is 

required when the ablation is conducted from inside the artery.225

Regarding the general maneuverability of steerable catheters within the renal artery, Professors 

Webster, Haemmerich and Papademetriou explain in their declarations that there is ample room for a 6-7F 

(2 mm - 2.3 mm) steerable catheter, for example, to advance up the aorta and turn into the renal artery.226

The renal artery is about 5 mm in diameter branching from the aorta, which is about 15 mm in 

diameter.227  Given the known geometrical dimensions of the catheters and the vessels discussed above, 

one of ordinary skill in the art would understand that the Webster ‘885 catheter would be maneuverable 

through the renal vasculature and is well-suited to the renal denervation suggested by Weinstock, as the 

Webster ‘885 catheter, which is 0.08 inch (or 2.03 mm or about 6F), can easily pass from the 15 mm aorta 

into the 5 mm diameter renal artery.228

 Additionally, to the extent that a given catheter such as that taught by Webster ‘885 was judged 

too stiff or insufficiently steerable for a given vessel, one of ordinary skill in the art would understand that 

making it more maneuverable would have been considered routine engineering around the year 2000.229

As of the year 2000, making the catheters more highly steerable was primarily a cost consideration.230

The basic design principles would not change, although it would have been generally more expensive to 

                                                       
222 Id.   
223 Id.
224 Papademetriou Dec., ¶ 107; Webster Dec., ¶¶ 72-76; Haemmerich Dec., ¶¶ 89-92.     
225 Id.
226 Uflacker, R., “Atlas of vascular anatomy: An angiographic approach.” Baltimore: Williams & Wilkins, 424 
(1997); Papademetriou Dec., ¶ 100; Webster Dec., ¶ 69; Haemmerich Dec., ¶ 84.   
227 Id. at 424; Id. at ¶ 99; Id. at ¶ 68; Id.
228 Id.; Id. at ¶ 100; Id  at ¶ 69; Id.
229 Papademetriou Dec., ¶ 102; Webster Dec., ¶ 70; Haemmerich Dec., ¶ 87. 
230 Webster Dec., ¶ 70; Haemmerich Dec., ¶ 87. 
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fabricate smaller parts because they would be fashioned from materials with higher strength and 

toughness.231

In use, the Webster ‘885 catheter would, for instance, be introduced through the femoral artery 

with a guide sheath configured to position the catheter at the ostium, or entrance, to the renal artery.  The 

catheter would then be advanced, with or without the assistance of a guide sheath, to the treatment site in 

the renal artery. 

Accordingly, the subject matter of claim 1 is rendered obvious by Weinstock when viewed in 

light of Webster ‘885.

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Webster ‘885 catheter is designed for intravascular use.232  Figure 13 below shows that the 

deflectable ablation catheter 10 can deflect from a larger inferior vena cava vessel 92 around the corner to 

perform ablation at the vessel wall isthmus 93.233

In the combined method of Weinstock and Webster ‘885, the catheter is introduced into the renal artery 

and used to execute a renal denervation procedure.234

                                                       
231 Webster Dec., ¶ 70. 
232 Webster ‘885, 8:7-17. 
233 Id. at 7:61-64, Fig. 13.   
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7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

Webster ‘885 discloses a multi-electrode RF ablation catheter useful for treating arrhythmias in 

the heart.235  Each electrode is electrically connected to a switching unit by leads comprising paired 

copper and constantan wires.236  The switching unit enables an operator to switch between a first mode for 

monitoring ECG and a second mode for delivering RF energy for tissue ablation to a selected electrode 

and monitoring the temperature of that electrode.237  FIG. 11 below illustrates the switching unit being 

electrically connected to an RF generator, a temperature monitor and an ECG monitor.238   

11. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises delivering an energy field to the 
neural fiber via the device. 

12. The method of claim 11 wherein delivering an energy field to the neural fiber 
via the device comprises delivering radiofrequency energy via the device. 

See discussion above in connection with claim 7.  

20. A method of treating a human patient diagnosed with a medical condition, 
the method comprising: positioning a device in proximity to a neural pathway 
that carries nerve signals to and from a kidney of the patient; and thermally 
inhibiting the nerve signals across the neural pathway with the device. 

This claim is similar in scope to claim 1.  Claim 20, however, is not expressly limited to treatment 

of “a cardio-renal disease or disorder.”  Claim 20 is thus broader than claim 1.  See discussion above in 

connection with claim 1.  
                                                                                                                                                                               
234 Papademetriou Dec., ¶ 115; Webster Dec., ¶¶ 74-76; Haemmerich Dec., ¶¶ 89-92. 
235 Webster ‘885, Abstract, 1:4-5.   
236 Id. at Abstract. 
237 Id.
238 Id. at Fig. 11. 
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21. The method of claim 20 wherein treating a human patient diagnosed with a 
medical condition comprises treating a human patient diagnosed with 
hypertension.

Weinstock concludes that “the current study showed that renal denervation prevents the 

development of Na + retention and hypertension in salt-sensitive rabbits given a moderately high salt diet.  

. . . The rabbits react in a similar manner to human salt-sensitive subjects to a moderate increase in salt 

intake.”239  As noted in the Technical Background section, above, sodium (Na+) retention causes an 

increase in blood volume and thus an increase in blood pressure.240

For the foregoing reasons claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. 

§103 by Weinstock taken in combination with Webster ‘885.

                                                       
239 Weinstock, 292.  
240 Haemmerich Dec., ¶ 37.      
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1-E   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by Weinstock 
Taken in Combination with Edwards 

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

Weinstock (App. E) specifically teaches that destruction of the renal arterial nerves was expected 

to decrease blood pressure (hypertension) in humans.241  Weinstock’s abstract explains that the purpose of 

the study was to determine the effect of renal denervation (or destruction) on blood pressure.242

delivering a device to a vicinity of a neural fiber associated with renal function; 
and 
thermally inhibiting neural communication along the neural fiber with the 
device. 

In the Weinstock method, the denervation was accomplished by surgically severing the renal 

nerves:  “After a mid-line incision and laparotomy, the renal nerves were carefully dissected on both sides 

and the surrounding tissue was covered with 10% phenol in alcohol for 1 min.”243

A skilled artisan having the Weinstock reference in hand would consider the ways in which a 

renal sympathectomy (or denervation) could be effectuated.244  One method that would have immediately 

commanded itself to the attention of the skilled artisan was the technique used for tissue ablation in the 

cardiovascular context.245  One such method is shown in Edwards, S. D., et al. “Electrode and associated 

systems using thermally insulated temperature sensing elements.” U.S. Patent No. 5,688,266, filed Oct. 

1995 (App. P).  
FIG. 1 of Edwards teaches a steerable catheter for ablation therapy carrying a radiofrequency 

emitting tip electrode with a temperature sensing element for measuring the temperature of the tissue 

being ablated. 

[A] physician steers the catheter 14 through a main vein or artery 
(typically the femoral artery) into the interior region of the heart that is to 
be treated.  The physician then further manipulates the catheter 14 to 
place the tip electrode 16 into contact with the tissue within the heart that 
is targeted for ablation.  The user directs radiofrequency energy from the 

                                                       
241 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 64, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 
80, 89. 
242 Weinstock, Abstract. 
243 Id. at 288. 
244 Papademetriou Dec., ¶¶ 77-78; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶¶ 89-92. 
245 Id.
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generator 12 into the tip electrode 16 to form a lesion on the contacted 
tissue.246

              

One skilled in the art would have readily concluded that steerable intravascular catheters, like 

Edwards, were available to accomplish thermal ablation by using radiofrequency electric power to heat 

the tissue and therefore could perform the renal denervation procedure described by Weinstock and 

others.247  Moreover, it was generally known in the early 2000s that as an alternative to contacting the 

tissue and transmitting a stimulating energy into the tissue itself, one could equally apply an ablative 

stimulus across a vessel wall from inside the renal artery, for example, rather than from the outside of the 

artery.248  Accordingly, one skilled in the art would know that using this approach would have been 

desirable for ablating the renal nerves located on the outside wall of the renal arteries because less 

invasive surgery is required when the ablation is conducted from inside the artery.249

Moreover, it was known that RF ablation had “emerged as the most successful and effective 

energy source for clinical applications in many specialties.”250  The declarations of Professors Webster, 

Papademetriou and Haemmerich explain that from the 1960s through the 1990s the applications of 

radiofrequency lesion generators had been growing, in conjunction with advances in technologies, in 

                                                       
246 Edwards ‘266, 2:53-60.  
247 Papademetriou Dec., ¶¶ 105, 110; Webster Dec., ¶¶ 72-76; Haemmerich Dec., ¶¶ 89-92.  
248 Id. at ¶ 107; Id. at ¶¶ 72-76; Id. at ¶¶ 89-92.  
249 Id.
250 Papademetriou Dec., ¶¶ 65, 104; Webster Dec., ¶ 33; Haemmerich Dec., ¶ 58.
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neurosurgery, urology, dermatology, oncology, and cardiology.251  The professors conclude that those 

skilled in the art understood that RF ablation was considered the superior technique in many areas of 

clinical practice, including neural applications.252

Additionally, to the extent that a given catheter such as that taught by Edwards was judged too 

stiff or insufficiently steerable for a given vessel, one of ordinary skill in the art would understand that 

making it more maneuverable would have been considered routine engineering around the year 2000.253

As of the year 2000 making the catheters more highly steerable was primarily a cost consideration.254

The basic design principles would not change, although it would have been generally more expensive to 

fabricate smaller parts because they would be fashioned from higher strength and “toughness” 

materials.255

Regarding the general maneuverability of steerable catheters within the renal artery, the renal 

artery is about 5 mm in diameter branching from the aorta, which is about 15 mm in diameter.256  Thus, 

there is ample room for a 6-7F steerable catheter, for example, to advance up the aorta and turn into the 

renal artery.257  As further evidenced by Dr. Papademetriou’s declaration, the anatomy of the renal 

arteries reveals that the renal arteries are relatively more straight than tortuous, which would allow a 

steerable catheter to more easily navigate and maneuver through the renal vasculature.258

In use, the Edwards catheter would, for instance, be introduced through the femoral vein with a 

guide sheath configured to position the catheter at the ostium, or entrance, to the renal artery.259  The 

catheter would then be advanced, with or without the assistance of a guide sheath, to the treatment site in 

the renal artery.260

Accordingly, the subject matter of claim 1 is rendered obvious by Weinstock when viewed in 

light of Edwards. 

                                                       
251 Id.
252 Id.
253 Papademetriou Dec., ¶ 102; Webster Dec., ¶ 70; Haemmerich Dec., ¶ 87. 
254 Webster Dec., ¶ 70; Haemmerich Dec., ¶ 87. 
255 Webster Dec., ¶ 70. 
256 Uflacker, R., “Atlas of vascular anatomy: An angiographic approach.” Baltimore: Williams & Wilkins, 424 
(1997); Papademetriou Dec., ¶ 99; Webster Dec., ¶ 68; Haemmerich Dec., ¶ 84.   
257 Id. at 424; Id. at ¶ 100; Id. at ¶ 69; Id.     
258 Papademetriou Dec., ¶ 101. 
259 Edwards ‘266, 2:54. 
260 Id. at 3:3-11. 
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4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Edwards steerable catheter is designed for intravascular use:

[A] physician steers the catheter 14 through a main vein or artery 
(typically the femoral artery) into the interior region of the heart that is to 
be treated.  The physician then further manipulates the catheter 14 to 
place the tip electrode 16 into contact with the tissue within the heart that 
is targeted for ablation.  The user directs radiofrequency energy from the 
generator 12 into the tip electrode 16 to form a lesion on the contacted 
tissue.261

In the combined method of Weinstock and Edwards, the catheter is introduced into the renal 

artery and used to execute a renal denervation procedure.262

7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

FIG. 1 of Edwards teaches a steerable catheter for ablation therapy carrying a radiofrequency 

emitting tip electrode with a temperature sensing element for measuring the temperature of the tissue 

being ablated. 

263

                                                       
261 Id. at 2:53-60.  
262 Papademetriou Dec., ¶¶ 105, 110; Webster Dec., ¶¶ 72-76; Haemmerich Dec., ¶¶ 89-92. 
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11. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises delivering an energy field to the 
neural fiber via the device. 

12. The method of claim 11 wherein delivering an energy field to the neural fiber 
via the device comprises delivering radiofrequency energy via the device. 

See discussion above in connection with claim 7.  

20. A method of treating a human patient diagnosed with a medical condition, 
the method comprising: positioning a device in proximity to a neural pathway 
that carries nerve signals to and from a kidney of the patient; and thermally 
inhibiting the nerve signals across the neural pathway with the device. 

This claim is similar in scope to claim 1.  Claim 20, however, is not expressly limited to treatment 

of “a cardio-renal disease or disorder.”  Claim 20 is thus broader than claim 1.  See discussion above in 

connection with claim 1.  

21. The method of claim 20 wherein treating a human patient diagnosed with a 
medical condition comprises treating a human patient diagnosed with 
hypertension.

Weinstock concludes that “the current study showed that renal denervation prevents the 

development of Na + retention and hypertension in salt-sensitive rabbits given a moderately high salt diet.  

. . . The rabbits react in a similar manner to human salt-sensitive subjects to a moderate increase in salt 

intake.”264  As noted in the Technical Background section, above, sodium (Na+) retention causes an 

increase in blood volume and thus an increase in blood pressure.265

For the foregoing reasons, claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. 

§103 by Weinstock taken in combination with Edwards.

                                                                                                                                                                               
263 Edwards ‘266, 2:56-60. 
264 Weinstock, 292.  
265 Haemmerich Dec., ¶ 37.      
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1-F   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by Weinstock 
Taken in Combination with Uchida 

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

Weinstock (App. E) specifically teaches that destruction of the renal arterial nerves was expected 

to decrease blood pressure (hypertension) in humans.266  Weinstock’s abstract explains that the purpose of 

the study was to determine the effect of renal denervation (or destruction) on blood pressure.267

delivering a device to a vicinity of a neural fiber associated with renal function; 
and 
thermally inhibiting neural communication along the neural fiber with the 
device. 

In the Weinstock method, the denervation was accomplished by surgically severing the renal 

nerves:  “After a mid-line incision and laparotomy, the renal nerves were carefully dissected on both sides 

and the surrounding tissue was covered with 10% phenol in alcohol for 1 min.”268

A skilled artisan having the Weinstock reference in hand would consider the ways in which a 

renal sympathectomy (or denervation) could be effectuated.269  One operative approach that would have 

immediately commanded itself to the attention of the skilled artisan was the technique used for tissue or 

nerve ablation in the cardiovascular context.270  Representative devices and methods for transvascular 

sympathectomies are disclosed in Uchida, F., et al. “Effect of radiofrequency catheter ablation on 

parasympathetic denervation: A comparison of three different ablation sites.” PACE, 21:2517-2521 

(1998) (App. S).    

According to Uchida, “[r]adiofrequency (RF) catheter ablation has become a treatment of choice 

for patients with symptomatic atrioventricular reentrant tachycardia (AVRT) or atrioventricular nodal 

reentrant tachycardia (AVNRT).”271  Uchida’s procedure was as follows:

                                                       
266 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 64, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 
80, 89. 
267 Weinstock, Abstract. 
268 Id. at 288. 
269 Papademetriou Dec., ¶¶ 77-78; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶¶ 80-82. 
270 Id.
271 Uchida, 2517.   
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less invasive than the surgical nerve resection described in Weinstock.276  Use of the Uchida ablative 

catheter would thus minimize patient discomfort and surgical complications and shorten hospital stays.277   

Moreover, it was known that RF ablation had “emerged as the most successful and effective 

energy source for clinical applications in many specialties.”278  The declarations of Professors Webster, 

Papademetriou and Haemmerich explain that from the 1960s through the 1990s the applications of 

radiofrequency lesion generators had been growing, in conjunction with advances in technologies, in 

neurosurgery, urology, dermatology, oncology, and cardiology.279  The professors conclude that those 

skilled in the art understood that RF ablation was considered the superior technique in many areas of 

clinical practice, including neural applications.280  Accordingly, a skilled artisan would have seen a strong 

motivation to use the Uchida RF catheter to achieve the renal denervation prescribed by Weinstock.281

It should also be noted that, as discussed in the Technical Background section above, in parallel 

with the aforementioned developments in the renal sympathectomy (denervation) field, related surgical 

procedures had been evolving in the field of cardiovascular tissue and nerve ablation.282  For instance, 

AVNRT was traditionally treated with a surgical method performed with a scalpel.283  With advances in 

mechanical catheter technology in the 1990s, AVNRT surgery evolved into an intravascular procedure in 

which a catheter is inserted into the heart and ablative energy was applied through the wall of the heart in 

order to achieve the same result.284  In order to accommodate different vessel sizes catheters were 

modified as appropriate to obtain the appropriate lesion size given the nature of the tissue involved.285  By 

referencing the existing knowledge base which interrelated design parameters and lesion size, 

miniaturization or enlargement of catheters was routinely accomplished in the field of surgical instrument 

design as of the year 2000.286

Accordingly, the subject matter of claim 1 is rendered obvious by Weinstock when viewed in 

light of Uchida.

                                                       
276 Id. at ¶ 115; Id. at ¶ 67; Id. at ¶¶ 91-93. 
277 Id.
278 Papademetriou Dec., ¶¶ 65, 104; Webster Dec., ¶ 33; Haemmerich Dec., ¶ 58.
279 Id.   
280 Id.
281 Papademetriou Dec., ¶¶ 89-90; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶ 89-92. 
282 Id. at ¶ 21; Id. at ¶ 24; Id. at ¶ 39. 
283 Id. at ¶ 24; Id. at ¶ 26; Id. at ¶ 41. 
284 Id. at ¶¶ 25, 30, 31; Id. at ¶¶ 31, 32; Id. at ¶ 46. 
285 Papademetriou Dec., ¶¶ 85, 102; Haemmerich Dec., ¶¶ 69-79. 
286 Webster Dec., ¶¶ 52-55; Haemmerich Dec., ¶¶ 69-79. 
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4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Uchida catheter is designed for intraluminal deployment such as in coronary sinus (a cardiac 

vein) and related pathways.287  When used to perform the Weinstock denervation, the Uchida catheter 

would be inserted into the renal artery.288

7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

See discussion above in connection with claim 1.  The Uchida catheter ablates tissue through the 

application of RF energy.289

11. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises delivering an energy field to the 
neural fiber via the device. 

12. The method of claim 11 wherein delivering an energy field to the neural fiber 
via the device comprises delivering radiofrequency energy via the device. 

See discussion above in connection with claim 7.  

20. A method of treating a human patient diagnosed with a medical condition, 
the method comprising: positioning a device in proximity to a neural pathway 
that carries nerve signals to and from a kidney of the patient; and thermally 
inhibiting the nerve signals across the neural pathway with the device. 

This claim is similar in scope to claim 1.  Claim 20, however, is not expressly limited to treatment 

of “a cardio-renal disease or disorder.”  Claim 20 is thus broader than claim 1.  See discussion above in 

connection with claim 1.  

                                                       
287 Uchida, Abstract; Papademetriou Dec., ¶ 31; Webster Dec., ¶ 32; Haemmerich Dec., ¶ 55.   
288 Papademetriou Dec., ¶¶ 89-90; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶ 89-92. 
289 Uchida, 2517. 
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21. The method of claim 20 wherein treating a human patient diagnosed with a 
medical condition comprises treating a human patient diagnosed with 
hypertension.

Weinstock concludes that “the current study showed that renal denervation prevents the 

development of Na + retention and hypertension in salt-sensitive rabbits given a moderately high salt diet.  

. . . The rabbits react in a similar manner to human salt-sensitive subjects to a moderate increase in salt 

intake.”290  As noted in the Technical Background section, above, sodium (Na+) retention causes an 

increase in blood volume and thus an increase in blood pressure.291

For the foregoing reasons, claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. 

§103 by Weinstock taken in combination with Uchida.

                                                       
290 Weinstock, 292. 
291 Haemmerich Dec., ¶ 37.     
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1-G   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by Weinstock 
Taken in Combination with Benito 

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

Weinstock (App. E) specifically teaches that destruction of the renal arterial nerves was expected 

to decrease blood pressure (hypertension) in humans.292  Weinstock’s abstract explains that the purpose of 

the study was to determine the effect of renal denervation (or destruction) on blood pressure.293

delivering a device to a vicinity of a neural fiber associated with renal function; 
and 
thermally inhibiting neural communication along the neural fiber with the 
device. 

In the Weinstock method, the denervation was accomplished by surgically severing the renal 

nerves:  “After a mid-line incision and laparotomy, the renal nerves were carefully dissected on both sides 

and the surrounding tissue was covered with 10% phenol in alcohol for 1 min.”294

A skilled artisan having the Weinstock reference in hand would consider the ways in which a 

renal sympathectomy (or denervation) could be effectuated.295  One operative approach that would have 

immediately commanded itself to the attention of the skilled artisan was the technique used for tissue 

ablation in the cardiovascular context.296  Representative devices and methods for transvascular 

sympathectomies are disclosed in Benito, F., et al. “Radiofrequency catheter ablation of accessory 

pathways in infants.” Heart, 78:160-162 (1997) (App. T).     

Benito explains that “[r]adiofrequency catheter ablation has been established as a highly effective 

and safe technique for eliminating accessory atrioventricular (AV) connections in adults and children.”297

An AV accessory connection is an electrical conduction pathway, akin to neural tissue.298 Benito

discloses a 5 French (1.67 mm) electrical ablative catheter for use in a pediatric cardiovascular neural 

                                                       
292 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 64, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 
80, 89.  
293 Id. at Abstract. 
294 Id. at 288. 
295 Papademetriou Dec., ¶¶ 77-78; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶¶ 80-81. 
296 Id.
297 Benito, 160. 
298 Papademetriou Dec., ¶ 23. 
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Papademetriou and Haemmerich explain that from the 1960s through the 1990s the applications of 

radiofrequency lesion generators had been growing, in conjunction with advances in technologies, in 

neurosurgery, urology, dermatology, oncology, and cardiology.310  The professors conclude that those 

skilled in the art understood that RF ablation was considered the superior technique in many areas of 

clinical practice, including neural applications.311 Accordingly, a skilled artisan would have seen a strong 

motivation to use the Benito RF catheter to achieve the renal denervation prescribed by Weinstock.312

Accordingly, the subject matter of claim 1 is rendered obvious by Weinstock when viewed in 

light of Benito.  

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Benito catheter is designed for intraluminal deployment such as in a coronary sinus (cardiac 

vein) and related pathways.313  When used to perform the Weinstock denervation, the Benito catheter 

would be inserted into the renal artery.314

7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

See discussion above in connection with claim 1.  The Benito catheter ablates tissue through the 

application of RF energy.315

                                                       
310 Id.   
311 Id.
312 Papademetriou Dec., ¶¶ 100, 106; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶¶ 80-81.  
313 Benito, Abstract, 160. 
314 Papademetriou Dec., ¶¶ 100, 106; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶¶ 84, 92.   
315 Benito, 160-161. 
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11. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises delivering an energy field to the 
neural fiber via the device. 

12. The method of claim 11 wherein delivering an energy field to the neural fiber 
via the device comprises delivering radiofrequency energy via the device. 

See discussion above in connection with claim 7.  

20. A method of treating a human patient diagnosed with a medical condition, 
the method comprising: positioning a device in proximity to a neural pathway 
that carries nerve signals to and from a kidney of the patient; and thermally 
inhibiting the nerve signals across the neural pathway with the device. 

This claim is similar in scope to claim 1.  Claim 20, however, is not expressly limited to treatment 

of “a cardio-renal disease or disorder.”  Claim 20 is thus broader than claim 1.  See discussion above in 

connection with claim 1.  

21. The method of claim 20 wherein treating a human patient diagnosed with a 
medical condition comprises treating a human patient diagnosed with 
hypertension.

Weinstock concludes that “the current study showed that renal denervation prevents the 

development of Na + retention and hypertension in salt-sensitive rabbits given a moderately high salt diet.  

. . . The rabbits react in a similar manner to human salt-sensitive subjects to a moderate increase in salt 

intake.”316  As noted in the Technical Background section, above, sodium (Na+) retention causes an 

increase in blood volume and thus an increase in blood pressure.317

For the foregoing reasons, claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. 

§103 by Weinstock taken in combination with Benito. 

                                                       
316 Weinstock, 292. 
317 Haemmerich Dec., ¶ 37.   
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2-A   Claims 1, 7, 12, 20 and 21 are Rendered Obvious by Kompanowska 
Taken in Combination with the DiBona 1997 Paper Cited Therein 

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

Kompanowska (App. B) discloses an electrocautery technique for renal denervation and explains 

that renal denervation can be used to decrease secretion of renin (the hormone responsible for increases in 

hypertension) and effect renal natriuresis (sodium excretion through the kidneys) and blood flow.326

The articles cited in the Kompanowska reference demonstrate that it was well known that renal 

denervation affected hypertension and congestive heart failure by impacting natriuresis, i.e., sodium 

excretion, which caused a reduction in water retention that, in turn, reduced blood pressure.  For instance, 

Kompanowska cites the DiBona 1997 article (App. M).  The DiBona 1997 reference devotes fourteen 

pages to a discussion of the interaction between renal nerve activity, including denervation, and 

cardiovascular conditions such as hypertension and congestive heart failure.327  The reference explains 

that renal denervation lowers blood pressure in subjects having over-stimulated renal nerves by reducing 

sympathetic nerve activity.328 DiBona 1997’s hypertension findings are summarized in a table listing 

various hypertension models that are treatable with renal denervation:  

                                                       
326 Kompanowska, 527. 
327 DiBona 1997, 142-155. 
328 Id.
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artisan would have appreciated that Kompanowska’s study was performed in rats as a proxy for 

humans.332

delivering a device to a vicinity of a neural fiber associated with renal function; 
and 
thermally inhibiting neural communication along the neural fiber with the 
device. 

In the Kompanowska method, the denervation was accomplished by using an electrocautery loop 

to server the nerve fibers entering the renal hilus, including the renal nerves.333

Electrocautery was by definition a form of thermal ablation as of the priority date.  The Miller-

Keane Encyclopedia and Dictionary of Medicine (2003) defines ablation as “removal, especially by 

cutting with a laser or electrocautery.”334  Accordingly, Kompanowska’s teaching of renal denervation by 

electrocautery would have been understood by those skilled in the art to be a form of thermal ablation. 335

Accordingly, the subject matter of claim 1 is rendered obvious by Kompanowska taken in 

combination with DiBona 1997. 

7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

See discussion above in connection with claim 1.  The Kompanowska electrocautery loop cuts the 

renal nerve fibers entering the renal hilus through the application of heat.336

11. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises delivering an energy field to the 
neural fiber via the device. 

12. The method of claim 11 wherein delivering an energy field to the neural fiber 
via the device comprises delivering radiofrequency energy via the device. 

A 5 MHz signal was applied to the electrocautery loop:  

                                                       
332 Webster Dec., ¶ 23; Papademetriou Dec., ¶¶ 54-64. 
333 Kompanowska, 528. 
334 Papademetriou Dec., ¶ 69.     
335 Id.
336 Kompanowska, 528.
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2-B   Claims 1, 7, 12, 20 and 21 are Rendered Obvious by Kompanowska 
Taken in Combination with Weinstock 

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

Kompanowska (App. B) discloses an electrocautery technique for renal denervation and explains 

that renal denervation can be used to decrease secretion of renin (the hormone responsible for increases in 

hypertension) and effect renal natriuresis (sodium excretion through the kidneys) and blood flow.339

The articles cited in the Kompanowska reference demonstrate that it was well known that renal 

denervation affected hypertension and congestive heart failure by impacting natriuresis, i.e., sodium 

excretion, which caused a reduction in water retention that in turn reduced blood pressure.340

The Weinstock reference (App. E) is discussed above in connection with Group 1 of the proposed 

rejections, which discussion is incorporated herein by reference.  Weinstock teaches that renal 

denervation was expected to treat hypertension by lowering blood pressure in humans.341

delivering a device to a vicinity of a neural fiber associated with renal function; 
and 
thermally inhibiting neural communication along the neural fiber with the 
device. 

In the Kompanowska method, the denervation was accomplished by using an electrocautery loop 

to server the nerve fibers entering the renal hilus.342

Electrocautery was by definition a form of thermal ablation as of the priority date.  The Miller-

Keane Encyclopedia and Dictionary of Medicine (2003) defines ablation as “removal, especially by 

cutting with a laser or electrocautery.”343  Accordingly, Kompanowska’s teaching of renal denervation by 

electrocautery would have been understood by those skilled in the art to be a form of thermal ablation.344

Accordingly, the subject matter of claim 1 is rendered obvious by Kompanowska taken in 

combination with Weinstock.

                                                       
339 Kompanowska, 527.  
340 Id. at 533 (citing generally to DiBona 1997 (App. M), 155-156).  
341 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 64, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 
80, 89.   
342 Kompanowska, 528. 
343 Papademetriou Dec., ¶ 69.     
344 Id.



 

S

separated

A

This is wi

T

of “a card

connectio

                
345 Kompan
346 Id.

ee discussion

nerve fibers 

A 5 MHz signa

ithin the radio

This claim is s

dio-renal disea

n with claim 

                     
nowska, 528. 

7. The meth
along the n
neural fiber

n above in con

entering the r

11. The me
along the n
neural fiber

12. The me
via the devi

al was applied

ofrequency ra

20. A metho
the method
that carries
inhibiting th

imilar in scop

ase or disorde

1.

                  

- 7

hod of claim 1
neural fiber w
r with the dev

nnection with

renal hilus thr

thod of claim
neural fiber w
r via the devic

thod of claim
ice comprises

d to the electr

ange.  

od of treating
d comprising: p
s nerve signal
he nerve sign

pe to claim 1.

er.”  Claim 20

73 - 

1 wherein the
with the device
vice.

 claim 1.  The

rough the app

 1 wherein th
with the device

ce.

 11 wherein d
s delivering ra

rocautery loop

g a human pat
positioning a
ls to and from

nals across the

  Claim 20, h

0 is thus broad

ermally inhibi
e comprises a

e Kompanow

plication of he

hermally inhib
e comprises d

delivering an 
adiofrequency

p:

tient diagnose
a device in pro
m a kidney of 
e neural path

however, is no

der than claim

iting neural c
at least partia

wska electroca

eat.345

biting neural 
delivering an e

energy field 
cy energy via 

ed with a med
oximity to a n
the patient; a

hway with the

ot expressly li

m 1. See disc

ommunicatio
lly ablating th

autery loop cu

communicati
energy field t

to the neural 
the device. 

346

dical conditio
neural pathwa
and thermally
 device. 

imited to trea

ussion above

on
he

uts the 

ion
to the 

fiber 

on,
ay

y

atment

 in 



 

- 74 - 

21. The method of claim 20 wherein treating a human patient diagnosed with a 
medical condition comprises treating a human patient diagnosed with 
hypertension.

Weinstock concludes that “the current study showed that renal denervation prevents the 

development of Na + retention and hypertension in salt-sensitive rabbits given a moderately high salt diet.  

. . . The rabbits react in a similar manner to human salt-sensitive subjects to a moderate increase in salt 

intake.”347  As noted in the Technical Background section, above, sodium (Na+) retention causes an 

increase in blood volume and thus an increase in blood pressure.348

For the foregoing reasons, claims 1, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. §103 

by Kompanowska taken in combination with Weinstock.

                                                       
347 Weinstock, 292.  
348 Haemmerich Dec., ¶ 37. 



 

- 75 - 

2-C   Claim 5 is Rendered Obvious by Kompanowska Taken in 
Combination with Weinstock and Swartz 

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Swartz reference (App. O) is discussed in Proposed Rejection 1-A, which discussion is 

incorporated herein by reference.  The Swartz catheter is introduced to the ablation site intravascularly.349   

In the combined method of Kompanowska (App. B) and Swartz, the catheter is likewise 

introduced to the renal artery intravascularly.350

The skilled artisan would have understood that using the Swartz catheter to execute renal 

denervation would have provided substantially the same benefits that were observed in the transition from 

open heart to intravascular procedures.351  Most significantly, the intravascular techniques are minimally 

invasive, which reduces recovery time and the risk of complications.352  Moreover, RF ablative catheters 

had proven both highly reliable and clinically effective.353

Moreover, it was known that RF ablation had “emerged as the most successful and effective 

energy source for clinical applications in many specialties.”354  The declarations of Professors Webster, 

Papademetriou and Haemmerich explain that from the 1960s through the 1990s the applications of 

radiofrequency lesion generators had been growing, in conjunction with advances in technologies, in 

neurosurgery, urology, dermatology, oncology, and cardiology.355  The professors conclude that those 

skilled in the art understood that RF ablation was considered the superior technique in many areas of 

clinical practice, including neural applications.356

                                                       
349 Swartz, 488.  
350 Papademetriou Dec., ¶¶ 77-78, 98, 111; Webster Dec., ¶¶ 64-67; Haemmerich Dec., ¶¶ 81-83. 
351 Papademetriou Dec., ¶ 112; Webster Dec., ¶¶ 67, 75; Haemmerich Dec., ¶¶ 39, 91. 
352 Id.
353 Id.
354 Papademetriou Dec., ¶¶ 65, 104; Webster Dec., ¶ 33; Haemmerich Dec., ¶ 58.    
355 Id.   
356 Id.
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Claim 5 is thus rendered obvious by Kompanowska taken in combination with Weinstock and 

Swartz.



 

- 77 - 

2-D   Claim 5 is Rendered Obvious by Kompanowska Taken in 
Combination with Weinstock and Webster ‘695 

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Webster ‘695 reference (App. J) is discussed in Proposed Rejection 1-B, which discussion is 

incorporated herein by reference.   

The Webster ‘695 catheter is introduced to the ablation site intravascularly.357 In the combined 

method of Kompanowska (App. B) and Webster ‘695, the catheter is likewise introduced to the renal 

artery intravascularly.358

The skilled artisan would have seen various apparent and compelling motivations to use the 

Webster ‘695 catheter for the renal denervation procedure described by Weinstock.359  First, as discussed 

in the Technical Background section, by the year 2000 it was well known that in the related field of 

cardiovascular sympathectomies (denervations) surgical techniques had evolved into intravascular 

procedures in which an electrode-tipped catheter was used to ablate electrically conductive tissue 

transvascularly, or through the wall of the vessel.360  Second, the Webster ‘695 device is specifically 

described as being useful for sympathectomies.361  Third, as Webster ‘695 explains, “the expandable or 

basket catheter of the invention allows . . .  stable placement of the electrode for accurate, repeatable 

stimulation at the desired location.”362 Fourth, the RF pulse technique taught in Webster ‘695 is described 

as reducing the risk of undesired stimulation of surrounding tissues.363 Fifth, Webster ‘695’s 

intravascular technique is minimally invasive, which reduces recovery time, risk of complications and 

associated health care costs.364

                                                       
357 Webster ‘695, Abstract. 
358 Papademetriou Dec., ¶¶ 80, 82, 117; Webster Dec., ¶¶ 64, 65, 67; Haemmerich Dec., ¶¶ 81, 83.  
359 Papademetriou Dec., ¶¶ 77-81; Webster Dec., ¶¶ 72-76; Haemmerich Dec., ¶¶ 89-92.     
360 Papademetriou Dec., ¶ 86.     
361 Webster ‘695, 4:20-27; Papademetriou Dec., ¶ 86. 
362 Id. at 4:33-37; Id.     
363 Id. at 4:37-38; Id.
364 Papademetriou Dec., ¶ 86.     
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Moreover, it was known that RF ablation had “emerged as the most successful and effective 

energy source for clinical applications in many specialties.”365  The declarations of Professors Webster, 

Papademetriou and Haemmerich explain that from the 1960s through the 1990s the applications of 

radiofrequency lesion generators had been growing, in conjunction with advances in technologies, in 

neurosurgery, urology, dermatology, oncology, and cardiology.366  The professors conclude that those 

skilled in the art understood that RF ablation was considered the superior technique in many areas of 

clinical practice, including neural applications.367

Claim 5 is accordingly rendered obvious by Kompanowska taken in combination with Weinstock 

and Webster ‘695.

                                                       
365 Papademetriou Dec., ¶¶ 65, 104; Webster Dec., ¶ 33; Haemmerich Dec., ¶ 58.   
366 Id.   
367 Id.
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2-E   Claim 5 is Rendered Obvious by Kompanowska Taken in 
Combination with Weinstock and Schauerte 

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Schauerte reference (App. K) is discussed in Proposed Rejection 1-C, which discussion is 

incorporated herein by reference.   

The Schauerte catheter is introduced to the ablation site intravascularly.368 In the combined 

method of Kompanowska (App. B) and Schauerte, the catheter is likewise introduced to the renal artery 

intravascularly.369

As supported by the declarations of Professors Papademetriou, Webster and Haemmerich, a 

skilled artisan would understand the Schauerte ablative catheter, which is identified as having a 7 French 

shaft, would be suitable for use in renal applications without modification. Although the ‘948 patent does 

not discuss the sizes of the catheters or electrodes depicted therein, renal catheters generally range in size 

from about 6 to 9 French (or about 2-3 mm).370  The Schauerte catheter was delivered in the right 

pulmonary artery, which requires substantially more maneuverability than delivering the same catheter to 

the renal artery.371

Moreover, it was known that RF ablation had “emerged as the most successful and effective 

energy source for clinical applications in many specialties.”372  The declarations of Professors Webster, 

Papademetriou and Haemmerich explain that from the 1960s through the 1990s the applications of 

radiofrequency lesion generators had been growing, in conjunction with advances in technologies, in 

neurosurgery, urology, dermatology, oncology, and cardiology.373  The professors conclude that those 

skilled in the art understood that RF ablation was considered the superior technique in many areas of 

clinical practice, including neural applications.374

                                                       
368 Schauerte, 2775 (Figure 1). 
369 Papademetriou Dec., ¶ 117; Webster Dec., ¶¶ 64-66; Haemmerich Dec., ¶ 82-84.  
370 Papademetriou Dec., ¶ 96.  
371 Id. at ¶¶ 99-103.  
372 Papademetriou Dec., ¶¶ 65, 104; Webster Dec., ¶ 33; Haemmerich Dec., ¶ 58.   
373 Id.   
374 Id. 
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Thus claim 5 is rendered obvious by Kompanowska taken in combination with Weinstock and 

Schauerte.
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2-F   Claim 5 is Rendered Obvious by Kompanowska Taken in 
Combination with Weinstock and Webster ‘885 

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Webster ‘885 reference (App. R) is discussed in Proposed Rejection 1-D, which discussion is 

incorporated herein by reference.   

The Webster ‘885 catheter is introduced to the ablation site intravascularly.375 In the combined 

method of Kompanowska (App. B) and Webster ‘885, the catheter is likewise introduced to the renal 

artery intravascularly.376

One skilled in the art would have readily concluded that steerable intravascular catheters, like 

Webster ‘885, were available to accomplish thermal ablation by using radiofrequency electric power to 

heat the tissue and therefore could perform the renal denervation procedures described by Weinstock and 

Kompanowska.377

Moreover, it was generally known in the early 2000s that as an alternative to contacting the tissue 

and transmitting a stimulating energy into the tissue itself, one could equally apply an ablative stimulus 

across a vessel wall from inside the renal artery, for example, rather than from the outside of the artery.378

Accordingly, one skilled in the art would know that using this approach would have been desirable for 

ablating the renal nerves located on the outside wall of the renal arteries because less invasive surgery is 

required when the ablation is conducted from inside the artery.379

It also was known that RF ablation had “emerged as the most successful and effective energy 

source for clinical applications in many specialties.”380  The declarations of Professors Webster, 

Papademetriou and Haemmerich explain that from the 1960s through the 1990s the applications of 

                                                       
375 Webster ‘885, 8:7-17. 
376 Papademetriou Dec., ¶ 117; Webster Dec., ¶¶ 64-66; Haemmerich Dec., ¶¶ 81, 84. 
377 Haemmerich Dec., ¶ 93.  
378 Papademetriou Dec., ¶ 107; Webster Dec., ¶¶ 72-76; Haemmerich Dec., ¶¶ 89-92. 
379 Id.
380 Papademetriou Dec., ¶¶ 65, 104; Webster Dec., ¶ 33; Haemmerich Dec., ¶ 58.   
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radiofrequency lesion generators had been growing, in conjunction with advances in technologies, in 

neurosurgery, urology, dermatology, oncology, and cardiology.381  The professors conclude that those 

skilled in the art understood that RF ablation was considered the superior technique in many areas of 

clinical practice, including neural applications.382

Claim 5 is thus rendered obvious by Kompanowska taken in combination with Weinstock and 

Webster ‘885.

                                                       
381 Id.   
382 Id.
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2-G   Claim 5 is Rendered Obvious by Kompanowska Taken in 
Combination with Weinstock and Edwards 

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Edwards reference (App. P) is discussed in Proposed Rejection 1-E, which discussion is 

incorporated herein by reference.   

The Edwards catheter is introduced to the ablation site intravascularly.383 In the combined 

method of Kompanowska (App. B) and Edwards, the catheter is likewise introduced to the renal artery 

intravascularly.384

One skilled in the art would have readily concluded that steerable intravascular catheters, like 

Edwards, were available to accomplish thermal ablation by using radiofrequency electric power to heat 

the tissue and therefore could perform the renal denervation procedure described by Weinstock and 

others.385  Moreover, it was generally known in the early 2000s that as an alternative to contacting the 

tissue and transmitting a stimulating energy into the tissue itself, one could equally apply an ablative 

stimulus across a vessel wall from inside the renal artery, for example, rather than from the outside of the 

artery.386  Accordingly, one skilled in the art would know that using this approach would have been 

desirable for ablating the renal nerves located on the outside wall of the renal arteries because less 

invasive surgery is required when the ablation is conducted from inside the artery.387

Moreover, it was known that RF ablation had “emerged as the most successful and effective 

energy source for clinical applications in many specialties.”388  The declarations of Professors Webster, 

Papademetriou and Haemmerich explain that from the 1960s through the 1990s the applications of 

radiofrequency lesion generators had been growing, in conjunction with advances in technologies, in 

                                                       
383 Edwards ‘266, 2:53-60. 
384 Papademetriou Dec., ¶ 77-78; Webster Dec., ¶¶ 64-66; Haemmerich Dec., ¶ 81.
385 Id. at ¶¶ 105, 110; Id. at ¶¶ 72-76; Id. at ¶¶ 89-92.   
386 Id. at ¶ 107; Id. at ¶¶ 72-76; Id. at ¶¶ 89-92.   
387 Id.
388 Papademetriou Dec., ¶¶ 65, 104; Webster Dec., ¶ 33; Haemmerich Dec., ¶ 58.   
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neurosurgery, urology, dermatology, oncology, and cardiology.389  The professors conclude that those 

skilled in the art understood that RF ablation was considered the superior technique in many areas of 

clinical practice, including neural applications.390

Additionally, to the extent that a given catheter such as that taught by Edwards was judged too 

stiff or insufficiently steerable for a given vessel, one of ordinary skill in the art would understand that 

making it more maneuverable would have been considered routine engineering around the year 2000.391

As of the year 2000, making the catheters more highly steerable was primarily a cost consideration.392

The basic design principles would not change, although it would have been generally more expensive to 

fabricate smaller parts because they would be fashioned from higher strength and “toughness” 

materials.393

Thus claim 5 is rendered obvious by Kompanowska taken in combination with Weinstock and 

Edwards.

                                                       
389 Id.   
390 Id.
391 Papademetriou Dec., ¶ 102; Webster Dec., ¶ 70; Haemmerich Dec., ¶ 87.   
392 Webster Dec., ¶ 70; Haemmerich Dec., ¶ 87.   
393 Webster Dec., ¶ 70.   
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2-H   Claim 5 is Rendered Obvious by Kompanowska Taken in 
Combination with Weinstock and Uchida 

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Weinstock (App. E) and Uchida (App. S) references are discussed in Proposed Rejection 1-F, 

which discussion is incorporated herein by reference.  

The Uchida catheter is introduced to the ablation site intravascularly (for example, through a 

cardiac vein).394 In the combined method of Kompanowska and Uchida, the catheter is likewise 

introduced to the renal artery intravascularly.395

A skilled artisan would be motivated to use the Uchida catheter to perform the renal denervation 

taught by Weinstock and Kompanowska.396  The Uchida device would have been understood to be 

substantially less invasive than the surgical nerve resection described in Kompanowska and Weinstock.397

Use of the Uchida ablative catheter would thus minimize patient discomfort and surgical complications 

and shorten hospital stays.398

Moreover, it was known that RF ablation had “emerged as the most successful and effective 

energy source for clinical applications in many specialties.”399  The declarations of Professors Webster, 

Papademetriou and Haemmerich explain that from the 1960s through the 1990s the applications of 

radiofrequency lesion generators had been growing, in conjunction with advances in technologies, in 

neurosurgery, urology, dermatology, oncology, and cardiology.400  The professors conclude that those 

skilled in the art understood that RF ablation was considered the superior technique in many areas of 

clinical practice, including neural applications.401

                                                       
394 Uchida, 2518.  
395 Papademetriou Dec., ¶¶ 82-83; Webster Dec., ¶¶ 64-67; Haemmerich Dec., ¶ 83. 
396 Id. at ¶¶ 82-83; Id. at ¶ 64-66; Id. at ¶¶ 81-83. 
397 Id. at ¶¶ 89-90; Id. at ¶¶ 75-76; Id. at ¶¶ 91-92. 
398 Id.
399 Papademetriou Dec., ¶¶ 65, 104; Webster Dec., ¶ 33; Haemmerich Dec., ¶ 58.   
400 Id.
401 Id.
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Accordingly, claim 5 is rendered obvious by Kompanowska taken in combination with 

Weinstock and Uchida.
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2-I   Claim 5 is Rendered Obvious by Kompanowska Taken in 
Combination with Weinstock and Benito 

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Weinstock (App. E) and Benito (App. T) references are discussed in Proposed Rejection 1-G, 

which discussion is incorporated herein by reference.   

The Benito catheter is introduced to the ablation site intravascularly.402 In the combined method 

of Kompanowska and Benito, the catheter is likewise introduced to the renal artery intravascularly.403

A skilled artisan would be motivated to use the Benito catheter to perform the renal denervation 

taught by Weinstock and Kompanowska.404  The Benito device would have been understood to be 

substantially less invasive than the surgical nerve resection described in Kompanowska and Weinstock.405

Use of the Benito ablative catheter would thus minimize patient discomfort and surgical complications 

and shorten hospital stays.406

Moreover, it was known that RF ablation had “emerged as the most successful and effective 

energy source for clinical applications in many specialties.”407  The declarations of Professors Webster, 

Papademetriou and Haemmerich explain that from the 1960s through the 1990s the applications of 

radiofrequency lesion generators had been growing, in conjunction with advances in technologies, in 

neurosurgery, urology, dermatology, oncology, and cardiology.408  The professors conclude that those 

skilled in the art understood that RF ablation was considered the superior technique in many areas of 

clinical practice, including neural applications.409

                                                       
402 Benito, Abstract, 160. 
403 Papademetriou Dec., ¶¶ 100, 106; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶¶ 80, 81, 83, 84.   
404 Id.
405 Id.
406 Id.
407 Papademetriou Dec., ¶¶ 65, 104; Webster Dec., ¶ 33; Haemmerich Dec., ¶ 58.   
408 Id.   
409 Id.
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Claim 5 is thus rendered obvious by Kompanowska taken in combination with Weinstock and 

Benito.
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3-A   Claims 1, 20 and 21 are Rendered Obvious by Stella Taken Alone 

Stella (App. C) expressly teaches all recitations of claims 1, 20 and 21 except the recitation in the 

preamble that the method is used to treat a human patient.   

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

Stella teaches that cooling of the renal nerves provides a form a reversible denervation that has 

substantially the same effect on natriuresis and renin release as surgical denervation.423  That, in turn, was 

well understood to reduce blood pressure in hypertensive patients.424

Even if one assumes that the preamble is a limitation under the broadest reasonable interpretation, 

a skilled artisan would have appreciated that Stella’s study was performed on cats as a proxy for 

humans.425

delivering a device to a vicinity of a neural fiber associated with renal function; 
and 

Stella’s operative technique, illustrated in Fig. 1, above, involves placing cooled brass elements 

into contact with the renal nerves.426

thermally inhibiting neural communication along the neural fiber with the 
device. 

Stella teaches that cooling of the renal nerves provides a form a reversible denervation that has 

substantially the same effect on natriuresis and renin release as surgical denervation.427  Cooling the renal 

nerves inhibited neural communication along the fibers.428

                                                       
423 Stella, 182.  
424 Papademetriou Dec., ¶ 121; Haemmerich Dec., ¶¶ 29, 35. 
425 Webster Dec., ¶ 23; Papademetriou Dec., ¶¶ 54-64. 
426 Stella, 182.  
427 Id.
428 Id.
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20. A method of treating a human patient diagnosed with a medical condition, 
the method comprising: positioning a device in proximity to a neural pathway 
that carries nerve signals to and from a kidney of the patient; and thermally 
inhibiting the nerve signals across the neural pathway with the device. 

This claim is similar in scope to claim 1.  Claim 20, however, is not expressly limited to treatment 

of “a cardio-renal disease or disorder.”  Claim 20 is thus broader than claim 1.  See discussion above in 

connection with claim 1.  

21. The method of claim 20 wherein treating a human patient diagnosed with a 
medical condition comprises treating a human patient diagnosed with 
hypertension.

Stella teaches that cooling of the renal nerves provides a form a reversible denervation that has 

substantially the same effect on natriuresis and renin release as surgical denervation.429  That, in turn, was 

well understood to reduce blood pressure in hypertensive patients.430

 For the reasons set forth above, claims 1, 20 and 21 are rendered obvious under 35 U.S.C. §103 

by Stella.

                                                       
429 Id.
430 Papademetriou Dec., ¶ 121; Haemmerich Dec., ¶¶ 29, 35.
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3-B   Claims 5 and 7 are Rendered Obvious by Lustgarten Taken in 
Combination with Stella 

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

An additional article which was not before the Examiner, Lustgarten, D. L., et al. “Cryothermal 

ablation: Mechanism of tissue injury and current experience in the treatment of tachyarrhythmias.” Progr

Cardiovasc Dis, 41, 6:481-498 (1999) (App. U), shows that it was likewise well known that intravenous 

cryothermal catheters were well suited for treatment of neural tissue.431

The Lustgarten catheter is designed for intravascular use.432  Lustgarten teaches that:

[t]he technology has been applied to numerous clinical conditions, initially in open 
surgical procedures and, subsequently, in percutaneous approaches using intravascular 
cryocatheters.  The results of these studies and the technologies as they have evolved are 
the subject of the remainder of this review.433

In the combined method of Lustgarten and Stella, the cryocatheter is introduced into the renal 

artery and advanced to the treatment site.434    

The rational explained above with respect to the use of intravascular electrophysiology catheters 

to execute denervations applies with equal force to the use of cryothermal catheters to perform Stella’s 

neural cooling procedure.435  The Lustgarten device would have been understood to be substantially less 

invasive than the surgical nerve resection described in Stella.436  Use of the Stella cryothermal catheter 

would thus minimize patient discomfort and surgical complications and shorten hospital stays.437

                                                       
431 Lustgarten, 485.  
432 Id.
433 Id.
434 Papademetriou Dec., ¶¶ 127, 129; Webster Dec., ¶¶ 90-91; Haemmerich Dec., ¶¶ 97-99.  
435 Id. at ¶¶ 127, 129, 130; Id. at ¶¶ 92, 94, 95; Id. at ¶¶ 97-99. 
436 Id. at ¶ 127; Id. at ¶ 90; Id. at ¶ 99.  
437 Id.
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7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

 As noted above, Stella teaches that cooling and denervation achieve similar results in terms of 

blood pressure control.438  Lustgarten teaches intravascular cryoablation of tissue.439

Accordingly, skilled artisans would have understood that, in the combined method of Stella and 

Lustgarten the cryothermal catheter could optionally be used to cool or ablate the renal nerve tissue.440   

Claims 5 and 7 are thus rendered obvious by Lustgarten taken in combination with Stella.

                                                       
438 Stella, 185. 
439 Lustgarten, 485. 
440 Papademetriou Dec., ¶ 130; Webster Dec., ¶ 93; Haemmerich Dec., ¶ 98.  
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invasive than the surgical nerve resection described in Stella.449  Use of the Dubuc cryothermal catheter 

would thus minimize patient discomfort and surgical complications and shorten hospital stays.450

7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

See discussion above. Dubuc’s cyroablative catheters were successfully used to map and ablate 

neural tissue.451

For these reasons, claims 5 and 7 are rendered obvious under 35 U.S.C. §103 by Dubuc taken in 

combination with Stella.

                                                       
449 Papademetriou Dec., ¶¶ 127-128; Webster Dec., ¶¶ 90, 94; Haemmerich Dec., ¶ 99.  
450 Id.
451 Dubuc, Abstract. 
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Group 4:  Proposed Rejections based on Evidence Linking the Renal 
Denervation Prior Art with Electrophysiology Catheter Prior Art 

As discussed above in the Technical Background section, in the 1990s cardiovascular treatments 

for Wolff-Parkinson-White, AVNRT and atrial fibrillation evolved from open heart surgeries to much less 

invasive intravascular catheter procedures.452  The rationale underlying this transition to intravascular 

ablation applied with equal force to the renal denervation procedure suggested by DiBona 1997 and 

DiBona 2002.  Such intravascular approaches had substantial and well-understood advantages and were, 

at an absolute minimum, obvious to try.  

Skilled artisans such as Professors Webster, Haemmerich and Papademetriou fully expected that 

intravascular ablative cardiovascular catheters could be used without substantial modification to destroy 

the nerves that run along the outside of the renal artery.453  As detailed in the declarations of Professors 

Webster, Haemmerich and Papademetriou, a wide variety of related cardiovascular and urinary tract 

procedures had recently evolved from surgical techniques into minimally invasive procedures in which 

ablative catheters were advanced to the treatment site through a vessel such as the femoral artery or 

vein.454  Professors Webster, Haemmerich and Papademetriou explain that there would have been a 

definite expectation that renal denervation could be accomplished with a similar device and a similar 

procedure.455   

The fact that cardiovascular catheters could be used essentially “off the shelf” for renal 

denervation is highlighted by the ‘948 patent’s failure to provide any specific teaching concerning the 

physical properties of the catheter itself.456  The ‘948 patent says nothing specific about catheter 

dimensions, steerability requirements, electrical parameters, materials, etc.457  Rather, the applicants 

merely stated that previously known cardiovascular ablation catheters were suitable for the described 

renal denervation technique:  “[s]imilar catheter based apparatus can be used to ablate the renal nerve 

with an intent to treat CRF [chronic renal failure].”458

                                                       
452 Haemmerich Dec., ¶¶ 39-52; Papademetriou Dec., ¶¶ 21-51; Webster Dec., ¶¶ 24-41. 
453 Haemmerich Dec., ¶¶ 39-52, 84, 87, 93; Papademetriou Dec., ¶¶ 21-51; Webster Dec., ¶¶ 24-41. 
454 Id.
455 Id.
456 Papademetriou Dec., ¶¶ 82, 96. 
457 Id.
458 Gelfand, M., et al. “Treatment of renal failure and hypertension.” U.S. Patent Application No. 60/442,970, 13:13-
14 (App. L).  
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4-A   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by DiBona 1997 
and Weinstock Taken in Combination with Swartz 

DiBona 1997 (App. M) qualifies as prior art under 35 U.S.C. § 102(b).  The DiBona 1997 article 

was disclosed in an information disclosure statement but never discussed by either an examiner or the 

Patent Owner during prosecution of the application that matured into the ‘948 patent or any of the priority 

applications.459  The DiBona 1997 reference is over 120 pages long and the portions relied upon herein 

are embedded in the middle of the reference.  Accordingly, the record provides no reason to believe any 

of the ex parte examiners considered these portions of the DiBona 1997 reference even standing alone.460

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

DiBona 1997 is representative of a body of literature which teaches that denervation inhibits the 

onset of hypertension and alleviates hypertension by affecting renin release and salt retention which in 

turn affects blood pressure.461  The teachings of DiBona 1997 are discussed at length in connection with 

Group 2 of the Proposed Rejections, above, and that discussion is incorporated herein by reference. 

Weinstock (App. E) similarly teaches that destruction of the renal arterial nerves was expected to 

alleviate high blood pressure (hypertension) in humans.462  The teachings of Weinstock are discussed at 

length in connection with Group 1 of the Proposed Rejections, above, and that discussion is incorporated 

herein by reference. 

delivering a device to a vicinity of a neural fiber associated with renal function; 
and 
thermally inhibiting neural communication along the neural fiber with the 
device. 

A skilled artisan having the DiBona 1997 and Weinstock references in hand would consider the 

ways in which a renal sympathectomy (or denervation) could be effectuated.463  One method that would 

have immediately commanded itself to the attention of the skilled artisan was the technique used for the 

ablation of cardiovascular tissue to treat Wolff-Parkinson-White syndrome.464

                                                       
459 U.S. Patent Application No. 11/840,142 File History, September 1, 2009 IDS (App. Q). 
460 U.S. Patent Application No. 11/840,142 File History. 
461 DiBona 1997, 142-144; Papademetriou Dec., ¶ 111; Webster Dec., ¶¶ 63, 77; Haemmerich Dec., ¶ 30. 
462 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 89. 
463 Papademetriou Dec. ¶¶ 77-78; Webster Dec., ¶¶ 72-75; Haemmerich Dec., ¶¶ 89-91. 
464 Id.
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As discussed above, Wolff-Parkinson-White (WPW) syndrome was traditionally treated 

surgically.465  By the year 2000, with advances in mechanical catheter technology, surgical techniques to 

treat WPW had evolved into an intravascular procedure in which an electrode-tipped catheter was used to 

ablate electrically conductive tissue transvascularly, or through the cardiac wall tissue.466

Swartz (App. O), for example, teaches that high rates of success using radiofrequency ablation 

energy have rapidly transformed catheter ablation from an investigational procedure to the 

nonpharmacological therapy of choice of symptomatic Wolff-Parkinson-White syndrome.467  Swartz 

studied the safety and efficacy of accessory pathway ablation using radiofrequency energy delivered 

solely to accessory atrioventricular pathway atrial insertion sites.  Specifically, Swartz describes the 

accessory pathway localization and ablation procedures as follows: 

[e]ndocardial mapping was accomplished using a steerable 7F 3-4 mm 
tip electrode catheter with 2-mm electrode spacing . . . Bipolar . . . and 
distal electrode unipolar electrograms were continuously recorded from 
the localization/ablation catheter . . . After atrial insertion localization 
and characterization, endocardial ablation catheter contact and stability 
were assessed. 

Radiofrequency ablating energy used . . . was unmodulated 500-KHz 
alternative current derived from a standard electrosurgical unit . . . 
Ablation catheter position was fluoroscopically monitored throughout 
each energy application to ensure stable catheter position and appropriate 
delivery of energy to the targeted tissue.  When necessary, repeat 
mapping and ablation attempts were pursued until accessory pathway 
block was achieved. 

Monopolar delivery of radiofrequency alternative current between the 
endocardial ablation catheter tip electrode and large surface area skin 
electrode eliminated accessory pathway conduction in 116 of 122 
accessory pathways (95%)  . . . As with other measures of ablation 
procedure efficiency, the number of radiofrequency applications required 
for successful ablation declined as knowledge and experience 
accumulated.468

The ablative catheter used by Swartz is depicted in Figure 1, reproduced below (see catheter 

labeled ABL): 

                                                       
465 Id. at ¶¶ 21, 25; Id. at ¶¶ 29-30; Id. at ¶¶ 43-45.  
466 Id.
467 Swartz, Abstract. 
468 Id. at 488, 489, 491-493. 
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skilled in the art understood that RF ablation was considered the superior technique in many areas of 

clinical practice, including neural applications.475

Accordingly, the subject matter of claim 1 is rendered obvious by DiBona 1997 and Weinstock 

when viewed in light of Swartz. 

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Swartz catheter is introduced to the ablation site intravascularly.476 In the combined method 

of DiBona 1997, Weinstock and Swartz, the catheter is likewise introduced to the renal artery 

intravascularly.477

7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

Swartz describes a tissue ablation procedure.  “Monopolar delivery of radiofrequency alternative 

current between the endocardial ablation catheter tip electrode and large surface area skin electrode 

eliminated accessory pathway conduction in 116 of 122 accessory pathways (95%) . . . As with other 

measures of ablation procedure efficiency, the number of radiofrequency applications required for 

successful ablation declined as knowledge and experience accumulated.”478

11. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises delivering an energy field to the 
neural fiber via the device. 

12. The method of claim 11 wherein delivering an energy field to the neural fiber 
via the device comprises delivering radiofrequency energy via the device. 

See discussion above in connection with claim 7.  

                                                       
475 Id.
476 Swartz, 488. 
477 Papademetriou Dec. ¶ 98; Webster Dec., ¶¶ 72-75; Haemmerich Dec., ¶¶ 89-91. 
478 Swartz, 491-493. 
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20. A method of treating a human patient diagnosed with a medical condition, 
the method comprising: positioning a device in proximity to a neural pathway 
that carries nerve signals to and from a kidney of the patient; and thermally 
inhibiting the nerve signals across the neural pathway with the device. 

This claim is similar in scope to claim 1.  Claim 20, however, is not expressly limited to treatment 

of “a cardio-renal disease or disorder.”  Claim 20 is thus broader than claim 1.  See discussion above in 

connection with claim 1.  

21. The method of claim 20 wherein treating a human patient diagnosed with a 
medical condition comprises treating a human patient diagnosed with 
hypertension.

DiBona 1997 is representative of a body of literature which teaches that denervation inhibits the 

onset of hypertension and alleviates hypertension by affecting renin release and salt retention which in 

turn affects blood pressure.479  The teachings of DiBona 1997 are discussed at length in connection with 

Group 2 of the Proposed Rejections, above, and that discussion is incorporated herein by reference. 

Weinstock (App. E) similarly teaches that destruction of the renal arterial nerves was expected to 

alleviate high blood pressure (hypertension) in humans.480  The teachings of Weinstock are discussed at 

length in connection with Group 1 of the Proposed Rejections, above, and that discussion is incorporated 

herein by reference. 

For the foregoing reasons claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. 

§103 by DiBona 1997 and Weinstock taken in combination with Swartz. 

                                                       
479 DiBona 1997, 142-144; Papademetriou Dec., ¶ 111; Webster Dec., ¶¶ 63, 77; Haemmerich Dec., ¶ 30. 
480 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 89. 
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4-B   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by DiBona 1997 
and Weinstock Taken in Combination with Webster ‘695 

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

DiBona 1997 (App. M) is representative of a body of literature which teaches that denervation 

inhibits the onset of hypertension and alleviates hypertension by affecting renin release and salt retention 

which in turn affects blood pressure.481  The teachings of DiBona 1997 are discussed at length in 

connection with Group 2 of the Proposed Rejections, above, and that discussion is incorporated herein by 

reference.

Weinstock (App. E) similarly teaches that destruction of the renal arterial nerves was expected to 

alleviate high blood pressure (hypertension) in humans.482  The teachings of Weinstock are discussed at 

length in connection with Group 1 of the Proposed Rejections, above, and that discussion is incorporated 

herein by reference. 

delivering a device to a vicinity of a neural fiber associated with renal function; 
and 
thermally inhibiting neural communication along the neural fiber with the 
device. 

A skilled artisan having the DiBona 1997 and Weinstock references in hand would consider the 

ways in which a renal sympathectomy (or denervation) could be effectuated.483  One operative approach 

that would have immediately commanded itself to the attention of the skilled artisan was the technique 

used for transvascular sympathectomies in the cardiovascular context.484  Representative devices and 

methods for transvascular sympathectomies are disclosed in Webster ‘695 (App. J). 

The Webster ‘695 reference teaches an intravascular electrode-tipped catheter that can be used to 

ablate sympathetic nerve tissue where indications require a sympathectomy.485  Webster ‘695 states that:

                                                       
481 DiBona 1997, 142-144; Papademetriou Dec., ¶ 111; Webster Dec., ¶¶ 63, 77; Haemmerich Dec., ¶ 30. 
482 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 89. 
483 Papademetriou Dec., ¶¶ 77-78; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶¶ 89-92.  
484 Id.
485 Webster ‘695, Abstract, 12:13-29.   
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First, as discussed in the Technical Background section, by the year 2000 it was well known that in the 

related field of cardiovascular sympathectomies (denervations) surgical techniques had evolved into 

intravascular procedures in which an electrode-tipped catheter was used to ablate electrically conductive 

tissue transvascularly, or through the wall of the vessel.498  Second, the Webster ‘695 device is 

specifically described as being useful for sympathectomies.499  Third, as Webster ‘695 explains, “the 

expandable or basket catheter of the invention allows . . .  stable placement of the electrode for accurate, 

repeatable stimulation at the desired location.”500 Fourth, the RF pulse technique taught in Webster ‘695 

is described as reducing the risk of undesired stimulation of surrounding tissues.501  Fifth, Webster ‘695’s 

intravascular technique is minimally invasive, which reduces recovery time, risk of complications and 

associated health care costs.502

Moreover, it was known that RF ablation had “emerged as the most successful and effective 

energy source for clinical applications in many specialties.”503  The declarations of Professors Webster, 

Papademetriou and Haemmerich explain that from the 1960s through the 1990s the applications of 

radiofrequency lesion generators had been growing, in conjunction with advances in technologies, in 

neurosurgery, urology, dermatology, oncology, and cardiology.504  The professors conclude that those 

skilled in the art understood that RF ablation was considered the superior technique in many areas of 

clinical practice, including neural applications.505

A skilled artisan further would have understood that the stenosis (abnormal narrowing of the 

vessel) which occurred in some prior cardiovascular ablative procedures (notably certain early 

intravascular pulmonary vein ablation techniques) was less likely to pose a problem with the renal 

artery.506 The renal arterial tissue is significantly stronger than that that of the pulmonary vein.507 It 

would have been expected that the renal arterial tissue would be substantially less prone to stenosis.508

The availability of ablative catheters with cooled catheter tips (which would serve to keep the inside of 

                                                       
498 Papademetriou Dec., ¶ 86.     
499 Webster ‘695, 4:20-27; Papademetriou Dec., ¶ 86. 
500 Id. at 4:33-37; Id.     
501 Id. at 4:37-38; Id.
502 Papademetriou Dec., ¶ 86. 
503 Papademetriou Dec., ¶¶ 65, 104; Webster Dec., ¶ 33; Haemmerich Dec., ¶ 58.
504 Id.   
505 Id.
506 Papademetriou Dec., ¶¶ 37-39, 48-50. 
507 Id. at ¶¶ 40, 41. 
508 Id. at ¶¶ 48-50. 



 

- 109 - 

the renal artery cool) would also have given a skilled artisan a high degree of confidence that any stenosis 

issue could be surmounted.509

Accordingly, the subject matter of claim 1 is rendered obvious by DiBona 1997 and Weinstock 

when viewed in light of Webster ‘695. 

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

Webster ‘695’s Summary section similarly teaches that the catheter is to be used intravascularly: 

“[t]he method involves the intravascular stimulation and/or ablation of cardiac parasympathetic and 

sympathetic nerves sufficient to regulate or slow the heart rate or prevent the occurrence of these 

arrhythmias.”510  In the combined method of DiBona 1997, Weinstock and Webster ‘695, the catheter is 

introduced into the renal artery and used to execute a renal denervation procedure.511

7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

The Webster ‘695 catheter is used to ablate sympathetic nerve tissue where indications require a 

sympathectomy.512  Webster ‘695 states that:

                                                       
509 Papademetriou Dec., ¶¶ 48-49; Haemmerich Dec., ¶¶ 69-79. 
510 Webster ‘695, 2:48-52. 
511 Papademetriou Dec., ¶¶ 98, 115; Webster Dec., ¶¶ 72-76; Haemmerich Dec., ¶¶ 89-92.      
512 Webster ‘625, Abstract, 12:13-28.  
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connection with Group 2 of the Proposed Rejections, above, and that discussion is incorporated herein by 

reference.

Weinstock (App. E) similarly teaches that destruction of the renal arterial nerves was expected to 

alleviate high blood pressure (hypertension) in humans.515  The teachings of Weinstock are discussed at 

length in connection with Group 1 of the Proposed Rejections, above, and that discussion is incorporated 

herein by reference. 

For the foregoing reasons, claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. 

§103 by DiBona 1997 and Weinstock taken in combination with Webster ‘695. 

                                                       
515 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 89. 
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4-C   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by DiBona 1997 
and Weinstock Taken in Combination with Schauerte 

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

DiBona 1997 (App. M) is representative of a body of literature which teaches that denervation 

inhibits the onset of hypertension and alleviates hypertension by affecting renin release and salt retention 

which in turn affects blood pressure.516  The teachings of DiBona 1997 are discussed at length in 

connection with Group 2 of the Proposed Rejections, above, and that discussion is incorporated herein by 

reference.

Weinstock (App. E) similarly teaches that destruction of the renal arterial nerves was expected to 

alleviate high blood pressure (hypertension) in humans.517  The teachings of Weinstock are discussed at 

length in connection with Group 1 of the Proposed Rejections, above, and that discussion is incorporated 

herein by reference. 

delivering a device to a vicinity of a neural fiber associated with renal function; 
and 
thermally inhibiting neural communication along the neural fiber with the 
device. 

A skilled artisan having the DiBona 1997 and Weinstock references in hand would consider the 

ways in which a renal sympathectomy (or denervation) could be effectuated.518  One operative approach 

that would have immediately commanded itself to the attention of the skilled artisan was the technique 

used for transvascular sympathectomies in the cardiovascular context.519  Representative devices and 

methods for transvascular sympathectomies are disclosed in Schauerte (App. K). 

 The Schauerte reference teaches an intravascular catheter and associated procedure for either 

stimulating or ablating nerves located on the exterior of the vasculature.520  As shown in Schauerte’s

Figure 1, reproduced below, a basket catheter is used to ablate vagal nerves associated with cardiac 

vessels (e.g., the right pulmonary artery).521   

                                                       
516 DiBona 1997, 142-144; Papademetriou Dec., ¶ 111; Webster Dec., ¶¶ 63, 77; Haemmerich Dec., ¶ 30. 
517 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 89. 
518 Papademetriou Dec., ¶¶ 77-78; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶¶ 89-92. 
519 Id.
520 Schauerte, Abstract. 
521 Id. at 2775. 
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skilled in the art understood that RF ablation was considered the superior technique in many areas of 

clinical practice, including neural applications.535

Accordingly, the subject matter of claim 1 is rendered obvious by DiBona 1997 and Weinstock 

when viewed in light of Schauerte. 

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Schauerte catheter is designed for intravascular use, as shown in Schauerte’s Figure 1.536  In 

the combined method of DiBona 1997, Weinstock and Schauerte, the catheter is introduced into the renal 

artery and used to execute a renal denervation procedure.537

7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

Further to the discussion above in connection with claim 1, Schauerte teaches a method for 

radiofrequency current catheter ablation (RFCA) and methods for non-ablative stimulation.538   

11. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises delivering an energy field to the 
neural fiber via the device. 

12. The method of claim 11 wherein delivering an energy field to the neural fiber 
via the device comprises delivering radiofrequency energy via the device. 

See discussion above in connection with claim 7.  

                                                       
535 Id.
536 Schauerte, 2775. 
537 Papademetriou Dec., ¶¶ 98, 115; Webster Dec., ¶¶ 72-76; Haemmerich Dec., ¶¶ 89-92.   
538 Schauerte, 2775. 
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20. A method of treating a human patient diagnosed with a medical condition, 
the method comprising: positioning a device in proximity to a neural pathway 
that carries nerve signals to and from a kidney of the patient; and thermally 
inhibiting the nerve signals across the neural pathway with the device. 

This claim is similar in scope to claim 1.  Claim 20, however, is not expressly limited to treatment 

of “a cardio-renal disease or disorder.”  Claim 20 is thus broader than claim 1.  See discussion above in 

connection with claim 1.  

21. The method of claim 20 wherein treating a human patient diagnosed with a 
medical condition comprises treating a human patient diagnosed with 
hypertension.

DiBona 1997 (App. M) is representative of a body of literature which teaches that denervation 

inhibits the onset of hypertension and alleviates hypertension by affecting renin release and salt retention 

which in turn affects blood pressure.539  The teachings of DiBona 1997 are discussed at length in 

connection with Group 2 of the Proposed Rejections, above, and that discussion is incorporated herein by 

reference.

Weinstock (App. E) similarly teaches that destruction of the renal arterial nerves was expected to 

alleviate high blood pressure (hypertension) in humans.540  The teachings of Weinstock are discussed at 

length in connection with Group 1 of the Proposed Rejections, above, and that discussion is incorporated 

herein by reference. 

Accordingly, claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. §103 by           

DiBona 1997 and Weinstock taken in combination with Schauerte. 

                                                       
539 DiBona 1997, 142-144; Papademetriou Dec., ¶ 111; Webster Dec., ¶¶ 63, 77; Haemmerich Dec., ¶ 30. 
540 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 89. 
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4-D   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by DiBona 1997 
and Weinstock Taken in Combination with Webster ‘885 

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

DiBona 1997 (App. M) is representative of a body of literature which teaches that denervation 

inhibits the onset of hypertension and alleviates hypertension by affecting renin release and salt retention 

which in turn affects blood pressure. 541  The teachings of DiBona 1997 are discussed at length in 

connection with Group 2 of the Proposed Rejections, above, and that discussion is incorporated herein by 

reference.

Weinstock (App. E) similarly teaches that destruction of the renal arterial nerves was expected to 

alleviate high blood pressure (hypertension) in humans.542  The teachings of Weinstock are discussed at 

length in connection with Group 1 of the Proposed Rejections, above, and that discussion is incorporated 

herein by reference. 

delivering a device to a vicinity of a neural fiber associated with renal function; 
and 
thermally inhibiting neural communication along the neural fiber with the 
device. 

A skilled artisan having the DiBona 1997 and Weinstock reference in hand would consider the 

ways in which a renal sympathectomy (or denervation) could be effectuated.543  One method that would 

have immediately commanded itself to the attention of the skilled artisan was the technique used for 

tissue ablation in the cardiovascular context.544  One such method is shown in Webster ‘885 (App. R). 

Webster’s ‘885 patent discloses a multi-electrode RF ablation catheter useful for treating 

arrhythmias in the heart.545  Each electrode is electrically connected to a switching unit by leads 

comprising paired copper and constantan wires.546  The switching unit enables an operator to switch 

between a first mode for monitoring ECG and a second mode for delivering RF energy for tissue ablation 

to a selected electrode and monitoring the temperature of that electrode.547

                                                       
541 DiBona 1997, 142-144; Papademetriou Dec., ¶ 111; Webster Dec., ¶¶ 63, 77; Haemmerich Dec., ¶ 30. 
542 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 89. 
543 Papademetriou Dec., ¶¶ 77-78; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶¶ 89-92. 
544 Id.
545 Webster ‘885, Abstract, 1:4-5. 
546 Id. at Abstract; Papademetriou Dec., ¶ 107. 
547 Webster ‘885, Abstract. 
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The paired copper and constantan lead wires reduce the need for more lead wires and/or larger 

diameter lead wires.548  This in turn allows for a smaller diameter catheter than would be otherwise 

necessary for the number of electrodes carried by the catheter.549

The diameter of the catheter tip section 12 is preferably the same as or slightly smaller than the 

catheter body.550  In a preferred embodiment the diameter of the catheter body is about 0.08 inches (2.03 

mm).551  The length of the catheter tip section can vary as desired, but is preferably about three inches 

long.552

Figure 13 below shows that the deflectable ablation catheter 10 can deflect from a larger inferior 

vena cava vessel 92 around the corner to perform ablation at the vessel wall isthmus 93.553

One skilled in the art would have readily concluded that steerable intravascular catheters, like 

Webster ‘885, were available to accomplish thermal ablation by using radiofrequency electric power to 

heat the tissue and therefore could perform the renal denervation procedures described by DiBona 1997 

and Weinstock.554

Moreover, it was generally known in the early 2000s that as an alternative to contacting the tissue 

and transmitting a stimulating energy into the tissue itself, one could equally apply an ablative stimulus 

across a vessel wall from inside the renal artery, for example, rather than from the outside of the artery.555

                                                       
548 Id. at 8:10-12.  
549 Id. at 8:12-14.   
550 Id. at 3:37-38.   
551 Id. at 3:38-40. 
552 Id. at 3:36-42. 
553 Id. at Fig. 13. 
554 Papademetriou Dec., ¶¶ 107, 110; Webster Dec., ¶¶ 72-76; Haemmerich Dec., ¶¶ 89-92. 
555 Papademetriou Dec., ¶ 107; Webster Dec., ¶¶ 72-76; Haemmerich Dec., ¶¶ 89-92. 
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Accordingly, one skilled in the art would know that using this approach would have been desirable for 

ablating the renal nerves located on the outside wall of the renal arteries because less invasive surgery is 

required when the ablation is conducted from inside the artery.556

It also was known that RF ablation had “emerged as the most successful and effective energy 

source for clinical applications in many specialties.”557  The declarations of Professors Webster, 

Papademetriou and Haemmerich explain that from the 1960s through the 1990s the applications of 

radiofrequency lesion generators had been growing, in conjunction with advances in technologies, in 

neurosurgery, urology, dermatology, oncology, and cardiology.558  The professors conclude that those 

skilled in the art understood that RF ablation was considered the superior technique in many areas of 

clinical practice, including neural applications.559

Regarding the general maneuverability of steerable catheters within the renal artery, Professors 

Webster, Haemmerich and Papademetriou explain in their declarations that there is ample room for a 6-7F 

steerable catheter, for example, to advance up the aorta and turn into the renal artery.560  The renal artery 

is about 5 mm in diameter branching from the aorta, which is about 15 mm in diameter.561  Given the 

known geometrical dimensions of the catheters and the vessels discussed above, one of ordinary skill in 

the art would understand that the Webster ‘885 catheter would be maneuverable through the renal 

vasculature and is well-suited to the renal denervation procedure suggested by DiBona 1997, as the 

Webster ‘885 catheter, which is 0.08 inch (or 2.03 mm or about 6F), can easily pass from the 15 mm 

diameter aorta into the 5 mm diameter renal artery.562

 Additionally, to the extent that a given catheter such as that taught by Webster ‘885 was judged 

too stiff or insufficiently steerable for a given vessel, one of ordinary skill in the art would understand that 

miniaturizing it to make it more maneuverable would have been considered routine engineering around 

the year 2000.563  As of the year 2000, making the catheters more highly steerable was primarily a cost 

consideration.564  The basic design principles would not change, although it would have been generally 

                                                       
556 Id.
557 Papademetriou Dec., ¶¶ 65, 104; Webster Dec., ¶ 33; Haemmerich Dec., ¶ 58.
558 Id.   
559 Id.
560 Uflacker, R., “Atlas of vascular anatomy: An angiographic approach.” Baltimore: Williams & Wilkins, 424 
(1997); Papademetriou Dec., ¶ 100; Webster Dec., ¶ 69; Haemmerich Dec., ¶ 84.   
561 Id. at 424; Id. at ¶ 99; Id. at ¶ 68; Id.
562 Id.; Id. at ¶ 100; Id  at ¶ 69; Id.
563 Papademetriou Dec., ¶ 102; Webster Dec., ¶ 70; Haemmerich Dec., ¶ 87.  
564 Webster Dec., ¶ 70; Haemmerich Dec., ¶ 87. 
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more expensive to fabricate smaller parts because they would be fashioned from materials with higher 

strength and toughness.565

In use, the Webster ‘885 catheter would, for instance, be introduced through the femoral artery 

with a guide sheath configured to position the catheter at the ostium, or entrance, to the renal artery.  The 

catheter would then be advanced, with or without the assistance of a guide sheath, to the treatment site in 

the renal artery.  

Accordingly, the subject matter of claim 1 is rendered obvious by DiBona 1997 and Weinstock 

when viewed in light of Webster ‘885. 

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Webster ‘885 catheter is designed for intravascular use.566  Figure 13 below shows that the 

deflectable ablation catheter 10 can deflect from a larger inferior vena cava vessel 92 around the corner to 

perform ablation at the vessel wall isthmus 93.567

In the combined method of DiBona 1997, Weinstock and Webster ‘885, the catheter is introduced into the 

renal artery and used to execute a renal denervation procedure. 568

                                                       
565 Webster Dec., ¶ 70. 
566 Webster ‘885, 8:7-17. 
567 Id. at 7:61-64, Fig. 13.   
568 Papademetriou Dec., ¶ 115; Webster Dec., ¶¶ 74-76; Haemmerich Dec., ¶¶ 89-92. 
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7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

Webster ‘885 discloses a multi-electrode RF ablation catheter useful for treating arrhythmias in 

the heart.569  Each electrode is electrically connected to a switching unit by leads comprising paired 

copper and constantan wires.570  The switching unit enables an operator to switch between a first mode for 

monitoring ECG and a second mode for delivering RF energy for tissue ablation to a selected electrode 

and monitoring the temperature of that electrode.571  FIG. 11 below illustrates the switching unit being 

electrically connected to an RF generator, a temperature monitor and an ECG monitor.572

11. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises delivering an energy field to the 
neural fiber via the device. 

12. The method of claim 11 wherein delivering an energy field to the neural fiber 
via the device comprises delivering radiofrequency energy via the device. 

See discussion above in connection with claim 7.  

20. A method of treating a human patient diagnosed with a medical condition, 
the method comprising: positioning a device in proximity to a neural pathway 
that carries nerve signals to and from a kidney of the patient; and thermally 
inhibiting the nerve signals across the neural pathway with the device. 

This claim is similar in scope to claim 1.  Claim 20, however, is not expressly limited to treatment 

of “a cardio-renal disease or disorder.”  Claim 20 is thus broader than claim 1.  See discussion above in 

connection with claim 1.  

                                                       
569 Webster ‘885, Abstract, 1:4-5.   
570 Id. at Abstract. 
571 Id.
572 Id. at Fig. 11. 
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21. The method of claim 20 wherein treating a human patient diagnosed with a 
medical condition comprises treating a human patient diagnosed with 
hypertension.

DiBona 1997 (App. M) is representative of a body of literature which teaches that denervation 

inhibits the onset of hypertension and alleviates hypertension by affecting renin release and salt retention 

which in turn affects blood pressure. 573  The teachings of DiBona 1997 are discussed at length in 

connection with Group 2 of the Proposed Rejections, above, and that discussion is incorporated herein by 

reference.

Weinstock (App. E) similarly teaches that destruction of the renal arterial nerves was expected to 

alleviate high blood pressure (hypertension) in humans.574  The teachings of Weinstock are discussed at 

length in connection with Group 1 of the Proposed Rejections, above, and that discussion is incorporated 

herein by reference. 

For the foregoing reasons claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. 

§103 by DiBona 1997 and Weinstock taken in combination with Webster ‘885.

                                                       
573 DiBona 1997, 142-144; Papademetriou Dec., ¶ 111; Webster Dec., ¶¶ 63, 77; Haemmerich Dec., ¶ 30. 
574 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 89. 
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4-E   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by DiBona 1997 
and Weinstock Taken in Combination with Edwards 

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

DiBona 1997 (App. M) is representative of a body of literature which teaches that denervation 

inhibits the onset of hypertension and alleviates hypertension by affecting renin release and salt retention 

which in turn affects blood pressure.575  The teachings of DiBona 1997 are discussed at length in 

connection with Group 2 of the Proposed Rejections, above, and that discussion is incorporated herein by 

reference.

Weinstock (App. E) similarly teaches that destruction of the renal arterial nerves was expected to 

alleviate high blood pressure (hypertension) in humans.576  The teachings of Weinstock are discussed at 

length in connection with Group 1 of the Proposed Rejections, above, and that discussion is incorporated 

herein by reference. 

delivering a device to a vicinity of a neural fiber associated with renal function; 
and 
thermally inhibiting neural communication along the neural fiber with the 
device. 

A skilled artisan having the DiBona 1997 and Weinstock references in hand would consider the 

ways in which a renal sympathectomy (or denervation) could be effectuated.577  One method that would 

have immediately commanded itself to the attention of the skilled artisan was the technique used for 

tissue or nerve ablation in the cardiac context.578  One such method is shown in Edwards (App. P).    

FIG. 1 of Edwards teaches a steerable catheter for ablation therapy carrying a radiofrequency 

emitting tip electrode with a temperature sensing element for measuring the temperature of the tissue 

being ablated. 

[A] physician steers the catheter 14 through a main vein or artery 
(typically the femoral artery) into the interior region of the heart that is to 
be treated.  The physician then further manipulates the catheter 14 to 
place the tip electrode 16 into contact with the tissue within the heart that 
is targeted for ablation.  The user directs radiofrequency energy from the 

                                                       
575 DiBona 1997, 142-144; Papademetriou Dec., ¶ 111; Webster Dec., ¶¶ 63, 77; Haemmerich Dec., ¶ 30. 
576 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 89. 
577 Papademetriou Dec., ¶¶ 77-78; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶¶ 89-92. 
578 Id.
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generator 12 into the tip electrode 16 to form a lesion on the contacted 
tissue.579                

One skilled in the art would have readily concluded that steerable intravascular catheters, like 

Edwards, were available to accomplish thermal ablation by using radiofrequency electric power to heat 

the tissue and therefore could perform the renal denervation procedure described by DiBona 1997, 

Weinstock and others.580  Moreover, it was generally known in the early 2000s that as an alternative to 

contacting the tissue and transmitting a stimulating energy into the tissue itself, one could equally apply 

an ablative stimulus across a vessel wall from inside the renal artery, for example, rather than from the 

outside of the artery.581  Accordingly, one skilled in the art would know that using this approach would 

have been desirable for ablating the renal nerves located on the outside wall of the renal arteries because 

less invasive surgery is required when the ablation is conducted from inside the artery.582

Moreover, it was known that RF ablation had “emerged as the most successful and effective 

energy source for clinical applications in many specialties.”583  The declarations of Professors Webster, 

Papademetriou and Haemmerich explain that from the 1960s through the 1990s the applications of 

radiofrequency lesion generators had been growing, in conjunction with advances in technologies, in 

                                                       
579 Edwards ‘266, 2:53-60. 
580 Papademetriou Dec., ¶¶ 105, 110; Webster Dec., ¶¶ 72-76; Haemmerich Dec., ¶¶ 89-92.  
581 Id. at ¶ 107; Id. at ¶¶ 72-76; Id. at ¶¶ 89-92. 
582 Id.
583 Papademetriou Dec., ¶¶ 65, 104; Webster Dec., ¶ 33; Haemmerich Dec., ¶ 58.
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neurosurgery, urology, dermatology, oncology, and cardiology.584  The professors conclude that those 

skilled in the art understood that RF ablation was considered the superior technique in many areas of 

clinical practice, including neural applications.585

Additionally, to the extent that a given catheter such as that taught by Edwards was judged too 

stiff or insufficiently steerable for a given vessel, one of ordinary skill in the art would understand that 

miniaturizing it to make it more maneuverable would have been considered routine engineering around 

the year 2000.586  As of the year 2000, making the catheters more highly steerable was primarily a cost 

consideration.587  The basic design principles would not change, although it would have been generally 

more expensive to fabricate smaller parts because they would be fashioned from higher strength and 

“toughness” materials.588   

Regarding the general maneuverability of steerable catheters within the renal artery, the renal 

artery is about 5 mm in diameter branching from the aorta, which is about 15 mm in diameter.589  Thus, 

there is ample room for a 6-7F steerable catheter, for example, to advance up the aorta and turn into the 

renal artery.590  As further evidenced by Dr. Papademetriou’s declaration, the anatomy of the renal 

arteries reveals that the renal arteries are relatively more straight than tortuous, which would allow a 

steerable catheter to more easily navigate and maneuver through the renal vasculature.591

In use, the Edwards catheter would, for instance, be introduced through the femoral vein with a 

guide sheath configured to position the catheter at the ostium, or entrance, to the renal artery.592  The 

catheter would then be advanced, with or without the assistance of a guide sheath, to the treatment site in 

the renal artery.593

Accordingly, the subject matter of claim 1 is rendered obvious by DiBona 1997 and Weinstock 

when viewed in light of Edwards. 

                                                       
584 Id.   
585 Id.
586 Papademetriou Dec., ¶ 102; Webster Dec., ¶ 70; Haemmerich Dec., ¶ 87. 
587 Webster Dec., ¶ 70; Haemmerich Dec., ¶ 87. 
588 Webster Dec., ¶ 70. 
589 Uflacker, R., “Atlas of vascular anatomy: An angiographic approach.” Baltimore: Williams & Wilkins, 424 
(1997); Papademetriou Dec., ¶ 99; Webster Dec., ¶ 68; Haemmerich Dec., ¶ 84.   
590 Id. at 424; Id. at ¶ 100; Id. at ¶ 69; Id.      
591 Papademetriou Dec., ¶ 101. 
592 Edwards ‘266, 2:54. 
593 Id. at 3:3-11. 
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4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Edwards steerable catheter is designed for intravascular use:  

[A] physician steers the catheter 14 through a main vein or artery 
(typically the femoral artery) into the interior region of the heart that is to 
be treated.  The physician then further manipulates the catheter 14 to 
place the tip electrode 16 into contact with the tissue within the heart that 
is targeted for ablation.  The user directs radiofrequency energy from the 
generator 12 into the tip electrode 16 to form a lesion on the contacted 
tissue.594

In the combined method of DiBona 1997, Weinstock and Edwards, the catheter is introduced into 

the renal artery and used to execute a renal denervation procedure.595

7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

FIG. 1 of Edwards teaches a steerable catheter for ablation therapy carrying a radiofrequency 

emitting tip electrode with a temperature sensing element for measuring the temperature of the tissue 

being ablated. 

596

                                                       
594 Id. at 2:53-60. 
595 Papademetriou Dec., ¶¶ 105, 110; Webster Dec., ¶¶ 72-76; Haemmerich Dec., ¶¶ 89-92. 
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11. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises delivering an energy field to the 
neural fiber via the device. 

12. The method of claim 11 wherein delivering an energy field to the neural fiber 
via the device comprises delivering radiofrequency energy via the device. 

See discussion above in connection with claim 7.  

20. A method of treating a human patient diagnosed with a medical condition, 
the method comprising: positioning a device in proximity to a neural pathway 
that carries nerve signals to and from a kidney of the patient; and thermally 
inhibiting the nerve signals across the neural pathway with the device. 

This claim is similar in scope to claim 1.  Claim 20, however, is not expressly limited to treatment 

of “a cardio-renal disease or disorder.”  Claim 20 is thus broader than claim 1.  See discussion above in 

connection with claim 1.  

21. The method of claim 20 wherein treating a human patient diagnosed with a 
medical condition comprises treating a human patient diagnosed with 
hypertension.

DiBona 1997 (App. M) is representative of a body of literature which teaches that denervation 

inhibits the onset of hypertension and alleviates hypertension by affecting renin release and salt retention 

which in turn affects blood pressure. 597  The teachings of DiBona 1997 are discussed at length in 

connection with Group 2 of the Proposed Rejections, above, and that discussion is incorporated herein by 

reference.

Weinstock (App. E) similarly teaches that destruction of the renal arterial nerves was expected to 

alleviate high blood pressure (hypertension) in humans.598  The teachings of Weinstock are discussed at 

length in connection with Group 1 of the Proposed Rejections, above, and that discussion is incorporated 

herein by reference. 

For the foregoing reasons claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. 

§103 by DiBona 1997 and Weinstock taken in combination with Edwards. 

                                                                                                                                                                               
596 Edwards ‘266, 2:56-60.  
597 DiBona 1997, 142-144; Papademetriou Dec., ¶ 111; Webster Dec., ¶¶ 63, 77; Haemmerich Dec., ¶ 30. 
598 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 89. 
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4-F   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by DiBona 1997 
and Weinstock Taken in Combination with Uchida 

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

DiBona 1997 (App. M) is representative of a body of literature which teaches that denervation 

inhibits the onset of hypertension and alleviates hypertension by affecting renin release and salt retention 

which in turn affects blood pressure.599  The teachings of DiBona 1997 are discussed at length in 

connection with Group 2 of the Proposed Rejections, above, and that discussion is incorporated herein by 

reference.

Weinstock (App. E) similarly teaches that destruction of the renal arterial nerves was expected to 

alleviate high blood pressure (hypertension) in humans.600  The teachings of Weinstock are discussed at 

length in connection with Group 1 of the Proposed Rejections, above, and that discussion is incorporated 

herein by reference. 

delivering a device to a vicinity of a neural fiber associated with renal function; 
and 
thermally inhibiting neural communication along the neural fiber with the 
device. 

A skilled artisan having the DiBona 1997 and Weinstock references in hand would consider the 

ways in which a renal sympathectomy (or denervation) could be effectuated.601  One operative approach 

that would have immediately commanded itself to the attention of the skilled artisan was the technique 

used for tissue or nerve ablation in the cardiovascular context.602  Representative devices and methods for 

transvascular sympathectomies are disclosed in Uchida (App. S).  

According to Uchida, “[r]adiofrequency (RF) catheter ablation has become a treatment of choice 

for patients with symptomatic atrioventricular reentrant tachycardia (AVRT) or atrioventricular nodal 

reentrant tachycardia (AVNRT).”603  Uchida’s procedure was as follows:

                                                       
599 DiBona 1997, 142-144; Papademetriou Dec., ¶ 111; Webster Dec., ¶¶ 63, 77; Haemmerich Dec., ¶ 30. 
600 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 89. 
601 Papademetriou Dec., ¶¶ 77-78; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶¶ 80-82. 
602 Id.
603 Uchida, 2517.  
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Uchida ablative catheter would thus minimize patient discomfort and surgical complications and shorten 

hospital stays.609

Moreover, it was known that RF ablation had “emerged as the most successful and effective 

energy source for clinical applications in many specialties.”610  The declarations of Professors Webster, 

Papademetriou and Haemmerich explain that from the 1960s through the 1990s the applications of 

radiofrequency lesion generators had been growing, in conjunction with advances in technologies, in 

neurosurgery, urology, dermatology, oncology, and cardiology.611  The professors conclude that those 

skilled in the art understood that RF ablation was considered the superior technique in many areas of 

clinical practice, including neural applications.612 Accordingly, a skilled artisan would have seen a strong 

motivation to use the Uchida RF catheter to achieve the renal denervation prescribed by DiBona 1997 and 

Weinstock.613

It should also be noted that, as discussed in the Technical Background section above, in parallel 

with the aforementioned developments in the renal sympathectomy (denervation) field, related surgical 

procedures had been evolving in the field of cardiovascular tissue and nerve ablation.614  For instance, 

AVNRT was traditionally treated with a surgical method performed with a scalpel.615 With advances in 

mechanical catheter technology in the 1990s, AVNRT surgery evolved into an intravascular procedure in 

which a catheter is inserted into the heart and ablative energy was applied through the wall of the heart in 

order to achieve the same result.616  In order to accommodate different vessel sizes catheters were 

modified as appropriate to obtain the appropriate lesion size given the nature of the tissue involved.617  By 

referencing the existing knowledge base which interrelated design parameters and lesion size, 

miniaturization or enlargement of catheters was routinely accomplished in the field of surgical instrument 

design as of the year 2000.618

Accordingly, the subject matter of claim 1 is rendered obvious by DiBona 1997 and Weinstock 

when viewed in light of Uchida. 

                                                       
609 Id.
610 Papademetriou Dec., ¶¶ 65, 104; Webster Dec., ¶ 33; Haemmerich Dec., ¶ 58.   
611 Id.
612 Id.
613 Papademetriou Dec., ¶¶ 89-90; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶¶ 89-92. 
614 Id. at ¶ 21; Id. at ¶ 24; Id. at ¶ 39. 
615 Id. at ¶ 24; Id. at ¶ 26; Id. at ¶ 41. 
616 Id. at ¶¶ 25, 30, 31; Id. at ¶¶ 31, 32; Id. at ¶ 46. 
617 Papademetriou Dec., ¶¶ 85, 102; Haemmerich Dec., ¶¶ 69-79.  
618 Webster Dec., ¶¶ 52-55; Haemmerich Dec., ¶¶ 69-79.  
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4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Uchida catheter is designed for intraluminal deployment such as in coronary sinus and 

related pathways.619  When used to perform the DiBona 1997/Weinstock denervation, the Uchida catheter 

would be inserted into the renal artery.620

7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

See discussion above in connection with claim 1.  The Uchida catheter ablates tissue through the 

application of RF energy.621

11. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises delivering an energy field to the 
neural fiber via the device. 

12. The method of claim 11 wherein delivering an energy field to the neural fiber 
via the device comprises delivering radiofrequency energy via the device. 

See discussion above in connection with claim 7.  

20. A method of treating a human patient diagnosed with a medical condition, 
the method comprising: positioning a device in proximity to a neural pathway 
that carries nerve signals to and from a kidney of the patient; and thermally 
inhibiting the nerve signals across the neural pathway with the device. 

This claim is similar in scope to claim 1.  Claim 20, however, is not expressly limited to treatment 

of “a cardio-renal disease or disorder.”  Claim 20 is thus broader than claim 1.  See discussion above in 

connection with claim 1.  

                                                       
619 Uchida, Abstract; Papademetriou Dec., ¶ 31; Webster Dec., ¶ 32; Haemmerich Dec., ¶ 55.   
620 Papademetriou Dec., ¶¶ 89-90; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶ 89-92. 
621 Uchida, 2517.  
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21. The method of claim 20 wherein treating a human patient diagnosed with a 
medical condition comprises treating a human patient diagnosed with 
hypertension.

DiBona 1997 (App. M) is representative of a body of literature which teaches that denervation 

inhibits the onset of hypertension and alleviates hypertension by affecting renin release and salt retention 

which in turn affects blood pressure. 622  The teachings of DiBona 1997 are discussed at length in 

connection with Group 2 of the Proposed Rejections, above, and that discussion is incorporated herein by 

reference.

Weinstock (App. E) similarly teaches that destruction of the renal arterial nerves was expected to 

alleviate high blood pressure (hypertension) in humans.623  The teachings of Weinstock are discussed at 

length in connection with Group 1 of the Proposed Rejections, above, and that discussion is incorporated 

herein by reference. 

For the foregoing reasons claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. 

§103 by DiBona 1997 and Weinstock taken in combination with Uchida. 

                                                       
622 DiBona 1997, 142-144; Papademetriou Dec., ¶ 111; Webster Dec., ¶¶ 63, 77; Haemmerich Dec., ¶ 30. 
623 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 89. 
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4-G   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by DiBona 1997 
and Weinstock Taken in Combination with Benito 

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

DiBona 1997 (App. M) is representative of a body of literature which teaches that denervation 

inhibits the onset of hypertension and alleviates hypertension by affecting renin release and salt retention 

which in turn affects blood pressure.624  The teachings of DiBona 1997 are discussed at length in 

connection with Group 2 of the Proposed Rejections, above, and that discussion is incorporated herein by 

reference.

Weinstock (App. E) similarly teaches that destruction of the renal arterial nerves was expected to 

alleviate high blood pressure (hypertension) in humans.625  The teachings of Weinstock are discussed at 

length in connection with Group 1 of the Proposed Rejections, above, and that discussion is incorporated 

herein by reference. 

delivering a device to a vicinity of a neural fiber associated with renal function; 
and 
thermally inhibiting neural communication along the neural fiber with the 
device. 

A skilled artisan having the DiBona 1997 and Weinstock references in hand would consider the 

ways in which a renal sympathectomy (or denervation) could be effectuated.626  One operative approach 

that would have immediately commanded itself to the attention of the skilled artisan was the technique 

used for tissue or nerve ablation in the cardiovascular context.627  Representative devices and methods for 

transvascular sympathectomies are disclosed in Benito (App. T).  

Benito explains that “[r]adiofrequency catheter ablation has been established as a highly effective 

and safe technique for eliminating accessory atrioventricular (AV) connections in adults and children.”628

An AV accessory connection is an electrical conduction pathway, akin to neural tissue.629  Benito 

discloses a 5 French (1.67 mm) electrical ablative catheter for use in a pediatric cardiovascular neural 

                                                       
624 DiBona 1997, 142-144; Papademetriou Dec., ¶ 111; Webster Dec., ¶¶ 63, 77; Haemmerich Dec., ¶ 30. 
625 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 64, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 
80, 89. 
626 Papademetriou Dec., ¶¶ 77-78; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶¶ 80-81. 
627 Id.
628 Benito, 160. 
629 Papademetriou Dec., ¶ 23. 



 

ablation p

aborted su

in one, an

fact be us

other cond

T

above in c

would be 

reference

vessels:635

                
630 Benito,
631 Benito,
632 Id.
633 Papade
634 Id.
635 Benito,

procedure.630

udden death in

nd planned car

ed effectively

ditions:

The Benito RF

connection w

appropriately

reveal that th
5

                     
Abstract; Papa

Abstract.  

emetriou Dec.,

161. 

“Ablation wa

n two patient

rdiac surgery 

y to ablate car

F ablative cath

ith the discus

y sized for use

he catheter ha

                  
ademetriou De

¶¶ 100, 106; W

- 1

as done for m

s, left ventric

in one.”631 B

rdiovascular n

heter is well a

ssion of the Sc

e in a renal ar

s ample flexib

ec., ¶¶ 45, 100;

Webster Dec., ¶

34 - 

medically refra

ular dysfunct

Benito conclu

nerves associa

adapted to ren

chauerte refer

rterial applica

bility and ma

Webster Dec.

¶¶ 77-81; Haem

actory tachyar

tion in one, fa

uded that the R

ated with refr

nal arterial pro

rence, for exa

ation.634  More

aneuverability

, ¶¶ 45, 69; Ha

mmerich Dec.,

rrhythmia ass

ailure of antia

RF catheter te

ractory tachya

6

ocedures.633

ample, a 5 Fre

eover, the fig

y to navigate t

aemmerich Dec

¶¶ 84, 92.   

sociated with 

arrhythmic dru

echnique coul

arrhythmia, a

632

As explained

ench a cathete

gures in the Be

the renal 

c., ¶¶ 63, 84. 

ugs

ld in 

among 

d

er

enito



 

Using wel

skilled art

applicatio

A

taught by 

substantia

Use of the

and shorte

M

energy so

                
636 Id.
637 Papade
638 Papade
639 Id.
640 Papade

ll-documente

tisan would b

on.636

A skilled artisa

DiBona 1997

ally less invas

e Benito ablat

en hospital sta

Moreover, it w

urce for clini

                     

emetriou Dec.,

emetriou Dec.,

emetriou Dec., 

d interrelation

e able to read

an would be m

7 and Weinsto

sive than the s

tive catheter w

ays.639

was known tha

cal applicatio

                  

¶¶ 100, 106; W

¶ 106; Webster

¶¶ 65, 104; W

- 1

nships betwee

dily and witho

motivated to u

ock.637  The B

surgical nerve

would thus m

at RF ablation

ons in many sp

Webster Dec., ¶

r Dec., ¶¶ 75-7

Webster Dec., ¶ 

35 - 

en catheter co

out undue effo

use the Benito

Benito device 

e resection de

minimize patie

n had “emerge

pecialties.”640

¶¶ 77-81; Haem

76; Haemmeric

33; Haemmeri

onfiguration a

fort adapt the B

o catheter to p

would have b

escribed in Di

ent discomfor

ed as the mos
0  The declara

mmerich Dec.,

ch Dec., ¶¶ 91-

ich Dec., ¶ 58.

and ablative l

Benito cathet

perform the r

been understo

iBona 1997 an

rt and surgical

st successful a

ations of Prof

¶¶ 80-81.   

-92. 

.   

lesion size, a 

ter to a renal 

enal denervat

ood to be 

nd Weinstock

l complication

and effective 

fessors Webst

tion

k.638

ns

ter,



 

- 136 - 

Papademetriou and Haemmerich explain that from the 1960s through the 1990s the applications of 

radiofrequency lesion generators had been growing, in conjunction with advances in technologies, in 

neurosurgery, urology, dermatology, oncology, and cardiology.641  The professors conclude that those 

skilled in the art understood that RF ablation was considered the superior technique in many areas of 

clinical practice, including neural applications.642  Accordingly, a skilled artisan would have seen a strong 

motivation to use the Benito RF catheter to achieve the renal denervation prescribed by DiBona 1997 and 

Weinstock.643

Accordingly, the subject matter of claim 1 is rendered obvious by DiBona 1997 and Weinstock 

when viewed in light of Benito. 

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Benito catheter is designed for intraluminal deployment such as in coronary sinus and related 

pathways.644  When used to perform the DiBona 1997/Weinstock denervation, the Benito catheter would 

be inserted into the renal artery.645

7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

See discussion above in connection with claim 1.  The Benito catheter ablates tissue through the 

application of RF energy.646

                                                       
641 Id.   
642 Id.
643 Papademetriou Dec., ¶¶ 100, 106; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶¶ 80-81.   
644 Benito, Abstract, 160. 
645 Papademetriou Dec., ¶¶ 100, 106; Webster Dec., ¶¶ 77-81; Haemmerich Dec., ¶¶ 84, 92.   
646 Benito, 160-161. 
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11. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises delivering an energy field to the 
neural fiber via the device. 

12. The method of claim 11 wherein delivering an energy field to the neural fiber 
via the device comprises delivering radiofrequency energy via the device. 

See discussion above in connection with claim 7.  

20. A method of treating a human patient diagnosed with a medical condition, 
the method comprising: positioning a device in proximity to a neural pathway 
that carries nerve signals to and from a kidney of the patient; and thermally 
inhibiting the nerve signals across the neural pathway with the device. 

This claim is similar in scope to claim 1.  Claim 20, however, is not expressly limited to treatment 

of “a cardio-renal disease or disorder.”  Claim 20 is thus broader than claim 1.  See discussion above in 

connection with claim 1.  

21. The method of claim 20 wherein treating a human patient diagnosed with a 
medical condition comprises treating a human patient diagnosed with 
hypertension.

DiBona 1997 (App. M) is representative of a body of literature which teaches that denervation 

inhibits the onset of hypertension and alleviates hypertension by affecting renin release and salt retention 

which in turn affects blood pressure. 647  The teachings of DiBona 1997 are discussed at length in 

connection with Group 2 of the Proposed Rejections, above, and that discussion is incorporated herein by 

reference.

Weinstock (App. E) similarly teaches that destruction of the renal arterial nerves was expected to 

alleviate high blood pressure (hypertension) in humans.648  The teachings of Weinstock are discussed at 

length in connection with Group 1 of the Proposed Rejections, above, and that discussion is incorporated 

herein by reference. 

For the foregoing reasons claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. 

§103 by DiBona 1997 and Weinstock taken in combination with Benito.

                                                       
647 DiBona 1997, 142-144; Papademetriou Dec., ¶ 111; Webster Dec., ¶¶ 63, 77; Haemmerich Dec., ¶ 30. 
648 Weinstock, 287; Papademetriou Dec., ¶¶ 56, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 89. 
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4-H   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by DiBona 2002 
Taken in Combination with Swartz 

DiBona 2002 (App. N) is prior art under 35 U.S.C. §102(a) because it was published before the 

earliest claimed priority date.  DiBona 2002 reviews the findings of the DiBona 1997 paper (App. M) 

(presented above in Proposed Rejections 4A-4G) and summarizes the relevant state of the art as follows:

There is growing evidence that an important cause of 
the defect in renal excretory function in hypertension is an 
increase in renal sympathetic nerve activity (RSNA). First, 
increased RSNA is found in animal models of hypertension and 
hypertensive humans. Second, renal denervation prevents or 
alleviates hypertension in virtually all animal models of 
hypertension.649

Accordingly, DiBona 2002 provides teachings similar to DiBona 1997 but more plainly states that renal 

denervation prevents or alleviates hypertension in virtually all animal models of hypertension.650

The analysis set forth above in connection with Proposed Rejection 4-A applies with equal force 

to DiBona 2002.  For efficiency’s sake Requester will not repeat that analysis.  Rather, that analysis is 

incorporated herein by reference.  

With respect to the preamble of the independent claims, even if one assumes that the preamble is 

a limitation under the broadest reasonable interpretation, a skilled artisan would have appreciated that the 

animal studies described by DiBona 2002 were performed as proxies for experimentation in humans.651

In view of the advantages and motivations set forth above, it follows that one of ordinary skill in 

the art looking to implement the renal denervation procedure taught by DiBona 2002 in an effective non-

invasive manner would recognize the suitability of the Swartz (App. O) catheter for delivering a device to 

a vicinity of a neural fiber associated with renal function and thermally inhibiting neural communications 

along the neural fiber with the device.652  By analogy, the combination suggests the subject matter recited 

in the dependent claims in the same manner described above in proposed rejection 4-A. 

For the foregoing reasons claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. 

§103 by DiBona 2002 taken in combination with Swartz. 

                                                       
649 DiBona 2002, Abstract (Emphasis added). 
650 Id.
651 Webster Dec., ¶ 23; Papademetriou Dec., ¶¶ 54-64. 
652 Haemmerich Dec., ¶ 93; Webster Dec., ¶¶ 82-84; Papademetriou Dec., ¶ 112.     
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4-I   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by DiBona 2002 
Taken in Combination with Webster ‘695 

As explained above, DiBona 2002 (App. N) provides teachings similar to DiBona 1997 (App. M) 

but more plainly states that renal denervation prevents or alleviates hypertension in virtually all animal 

models of hypertension.653

With respect to the preamble of the independent claims, even if one assumes that the preamble is 

a limitation under the broadest reasonable interpretation, a skilled artisan would have appreciated that the 

animal studies described by DiBona 2002 were performed as proxies for experimentation in humans.654

The analysis set forth above in connection with Proposed Rejection 4-B applies with equal force 

to DiBona 2002.  For efficiency’s sake Requester will not repeat that analysis.  Rather, that analysis is 

incorporated herein by reference.  

In view of the advantages and motivations set forth above, it follows that one of ordinary skill in 

the art looking to implement the renal denervation procedure taught by DiBona 2002 in an effective non-

invasive manner would recognize the suitability of the Webster ‘695 (App. J) catheter for delivering a 

device to a vicinity of a neural fiber associated with renal function and thermally inhibiting neural 

communications along the neural fiber with the device.655  By analogy, the combination suggests the 

subject matter recited in the dependent claims in the same manner described above in proposed rejection 

4-B.

For the foregoing reasons, claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. 

§103 by DiBona 2002 taken in combination with Webster ‘695.

                                                       
653 DiBona 2002, Abstract. 
654 Webster Dec., ¶ 23; Papademetriou Dec., ¶¶ 54-64. 
655 Haemmerich Dec., ¶ 93; Webster Dec., ¶¶ 77-80; Papademetriou Dec., ¶¶ 84-86. 
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4-J   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by DiBona 2002 
Taken in Combination with Schauerte 

As explained above, DiBona 2002 (App. N) provides teachings similar to DiBona 1997 (App. M) 

but more plainly states that renal denervation prevents or alleviates hypertension in virtually all animal 

models of hypertension.656

With respect to the preamble of the independent claims, even if one assumes that the preamble is 

a limitation under the broadest reasonable interpretation, a skilled artisan would have appreciated that the 

animal studies described by DiBona 2002 were performed as proxies for experimentation in humans.657

The analysis set forth above in connection with Proposed Rejection 4-C applies with equal force 

to DiBona 2002.  For efficiency’s sake Requester will not repeat that analysis.  Rather, that analysis is 

incorporated herein by reference.  

In view of the advantages and motivations set forth above, it follows that one of ordinary skill in 

the art looking to implement the renal denervation procedure taught by DiBona 2002 in an effective non-

invasive manner would recognize the suitability of the Schauerte (App. K) catheter for delivering a device 

to a vicinity of a neural fiber associated with renal function and thermally inhibiting neural 

communications along the neural fiber with the device.658  By analogy, the combination suggests the 

subject matter recited in the dependent claims in the same manner described above in proposed rejection 

4-C.

Accordingly, claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. §103 by DiBona 

2002 taken in combination with Schauerte.

                                                       
656 DiBona 2002, Abstract. 
657 Webster Dec., ¶ 23; Papademetriou Dec., ¶¶ 54-64. 
658 Haemmerich Dec., ¶ 93; Webster Dec., ¶¶ 77-81; Papademetriou Dec., ¶ 91-96. 
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4-K   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by DiBona 2002 
Taken in Combination with Webster ‘885 

As explained above, DiBona 2002 (App. N) provides teachings similar to DiBona 1997 (App. M) 

but more plainly states that renal denervation prevents or alleviates hypertension in virtually all animal 

models of hypertension.659

With respect to the preamble of the independent claims, even if one assumes that the preamble is 

a limitation under the broadest reasonable interpretation, a skilled artisan would have appreciated that the 

animal studies described by DiBona 2002 were performed as proxies for experimentation in humans.660

The analysis set forth above in connection with Proposed Rejection 4-D applies with equal force 

to DiBona 2002.  For efficiency’s sake Requester will not repeat that analysis.  Rather, that analysis is 

incorporated herein by reference.  

In view of the advantages and motivations set forth above, it follows that one of ordinary skill in 

the art looking to implement the renal denervation procedure taught by DiBona 2002 in an effective non-

invasive manner would recognize the suitability of the Webster ‘885 (App. R) catheter for delivering a 

device to a vicinity of a neural fiber associated with renal function and thermally inhibiting neural 

communications along the neural fiber with the device.661  By analogy, the combination suggests the 

subject matter recited in the dependent claims in the same manner described above in proposed rejection 

4-D.

For the foregoing reasons claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. 

§103 by DiBona 2002 taken in combination with Webster ‘885. 

                                                       
659 DiBona 2002, Abstract. 
660 Webster Dec., ¶ 23; Papademetriou Dec., ¶¶ 54-64. 
661 Haemmerich Dec., ¶ 93; Webster Dec., ¶¶ 77-81; Papademetriou Dec., ¶¶ 107, 110. 
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4-L   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by DiBona 2002 
Taken in Combination with Edwards 

As explained above, DiBona 2002 (App. N) provides teachings similar to DiBona 1997 (App. M) 

but more plainly states that renal denervation prevents or alleviates hypertension in virtually all animal 

models of hypertension.662

With respect to the preamble of the independent claims, even if one assumes that the preamble is 

a limitation under the broadest reasonable interpretation, a skilled artisan would have appreciated that the 

animal studies described by DiBona 2002 were performed as proxies for experimentation in humans.663

The analysis set forth above in connection with Proposed Rejection 4-E applies with equal force 

to DiBona 2002.  For efficiency’s sake Requester will not repeat that analysis.  Rather, that analysis is 

incorporated herein by reference. 

In view of the advantages and motivations set forth above, it follows that one of ordinary skill in 

the art looking to implement the renal denervation procedure taught by DiBona 2002 in an effective non-

invasive manner would recognize the suitability of the Edwards (App. P) catheter for delivering a device 

to a vicinity of a neural fiber associated with renal function and thermally inhibiting neural 

communications along the neural fiber with the device.664  By analogy, the combination suggests the 

subject matter recited in the dependent claims in the same manner described above in proposed rejection 

4-E.

For the foregoing reasons claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. 

§103 by DiBona 2002 taken in combination with Edwards.

                                                       
662 DiBona 2002, Abstract. 
663 Webster Dec., ¶ 23; Papademetriou Dec., ¶¶ 54-64. 
664 Haemmerich Dec., ¶ 93; Webster Dec., ¶¶ 77-81; Papademetriou Dec., ¶¶ 105, 110. 
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4-M   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by DiBona 2002 
Taken in Combination with Uchida 

As explained above, DiBona 2002 (App. N) provides teachings similar to DiBona 1997 (App. M) 

but more plainly states that renal denervation prevents or alleviates hypertension in virtually all animal 

models of hypertension.665

With respect to the preamble of the independent claims, even if one assumes that the preamble is 

a limitation under the broadest reasonable interpretation, a skilled artisan would have appreciated that the 

animal studies described by DiBona 2002 were performed as proxies for experimentation in humans.666

The analysis set forth above in connection with Proposed Rejection 4-F applies with equal force 

to DiBona 2002.  For efficiency’s sake Requester will not repeat that analysis.  Rather, that analysis is 

incorporated herein by reference.  

In view of the advantages and motivations set forth above, it follows that one of ordinary skill in 

the art looking to implement the renal denervation procedure taught by DiBona 2002 in an effective non-

invasive manner would recognize the suitability of the Uchida (App. S) catheter for delivering a device to 

a vicinity of a neural fiber associated with renal function and thermally inhibiting neural communications 

along the neural fiber with the device.667  By analogy, the combination suggests the subject matter recited 

in the dependent claims in the same manner described above in proposed rejection 4-F.

For the foregoing reasons claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. 

§103 by DiBona 2002 taken in combination with Uchida.

                                                       
665 DiBona 2002, Abstract. 
666 Webster Dec., ¶ 23; Papademetriou Dec., ¶¶ 54-64. 
667 Haemmerich Dec., ¶ 93; Webster Dec., ¶¶ 77-81; Papademetriou Dec., ¶¶ 89-90. 
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4-N   Claims 1, 5, 7, 12, 20 and 21 are Rendered Obvious by DiBona 2002 
Taken in Combination with Benito 

As explained above, DiBona 2002 (App. N) provides teachings similar to DiBona 1997 (App. M) 

but more plainly states that renal denervation prevents or alleviates hypertension in virtually all animal 

models of hypertension.668

With respect to the preamble of the independent claims, even if one assumes that the preamble is 

a limitation under the broadest reasonable interpretation, a skilled artisan would have appreciated that the 

animal studies described by DiBona 2002 were performed as proxies for experimentation in humans.669

The analysis set forth above in connection with Proposed Rejection 4-G applies with equal force 

to DiBona 2002.  For efficiency’s sake Requester will not repeat that analysis.  Rather, that analysis is 

incorporated herein by reference.  

In view of the advantages and motivations set forth above, it follows that one of ordinary skill in 

the art looking to implement the renal denervation procedure taught by DiBona 2002 in an effective non-

invasive manner would recognize the suitability of the Benito (App. T) catheter for delivering a device to 

a vicinity of a neural fiber associated with renal function and thermally inhibiting neural communications 

along the neural fiber with the device.670  By analogy, the combination suggests the subject matter recited 

in the dependent claims in the same manner described above in proposed rejection 4-G. 

For the foregoing reasons claims 1, 5, 7, 12, 20 and 21 are rendered obvious under 35 U.S.C. 

§103 by DiBona 2002 taken in combination with Benito.

 

                                                       
668 DiBona 2002, Abstract. 
669 Webster Dec., ¶ 23; Papademetriou Dec., ¶¶ 54-64. 
670 Haemmerich Dec., ¶ 93; Webster Dec., ¶¶ 77-81; Papademetriou Dec., ¶ 106. 
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Group 5:  Proposed Rejections based on Prior Art Disclosing Other Renal 
Surgical Procedures 

Han et al., Renal Artery Embolization with Diluted Hot Contrast Medium: An Experimental 

Study, Journal of Vascular and Interventional Radiology, July 2001 (App. D) qualifies as prior art under 

35 U.S.C. § 102(a).  Han was not before the Examiner. 

Han teaches that diluted hot contrast medium delivered via a balloon catheter is an effective 

means to achieve renal ablation to treat a variety of renal conditions.671  Han begins by noting that 

“percutaneous transcatheter renal arterial embolization has been found beneficial for the treatment of 

renal trauma, symptomatic renal angiomyolipoma, and preoperative and palliative treatment of renal cell 

carcinoma.”672  Han indicates that the purpose of the study is to “investigate the safety and efficacy of the 

injection of diluted hot contrast medium for the safe ablation of the kidney.”673 The experimental method 

was to introduce an “angioplasty balloon catheter (5-7-mm; Boston Scientific/Medi-tech Watertown, 

MA)” at the “ostium of the renal artery over an exchange guide wire.”674 “The balloon was inflated with 

1:1 ratio of contrast medium and saline solution and the diluted hot contrast medium was injected into the 

renal artery under fluoroscopic guidance.”675  The balloon catheter size “was selected according to renal 

artery diameter, which was measured by cine angiogram in each animal.”676  The balloon was inflated by 

hand by injection of the hot contrast medium.677  Han concluded that “diluted hot contrast medium may 

be a safe embolic agent in effectively ablating renal arteries.”678

The Han procedure destroys the renal artery adventitia679 and thus inherently ablates the renal 

nerves.680  Adventitia is the outermost connective tissue covering of an organ or vessel and, in the case of 

the kidney, the adventitia encases the renal nerves.681  Accordingly, the Han procedure ablates the renal 

nerves by virtue of causing necrosis of the surrounding adventitia.  

                                                       
671 Han, 868. 
672 Id. at 862. 
673 Id. at 863. 
674 Id.
675 Id.
676 Id.
677 Id.
678 Id. at 868.  
679 Id. at 864-865. 
680 Papademetriou Dec., ¶¶ 135-136; Webster Dec., ¶ 96. 
681 Papademetriou Dec., ¶ 10. 
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Accordingly, Han teaches that hot contrast medium injected via a balloon catheter may be an 

effective treatment for renal conditions such as renal trauma, symptomatic renal angiomyolipoma, and 

preoperative and palliative treatment of renal cell carcinoma.682  This maps closely to the feature 

identified by the Examiner in the Statement of Reasons for Allowance: treatment of a cardio-renal 

condition through thermal inhibition of nerve signals across the neural pathway that carries nerve signals 

to and from the kidney.683  The ‘948 patent characterizes both renal and cardiac conditions as “cardio-

renal conditions”684 and thus Han et al.’s teaching concerning the treatment of various renal conditions 

meets the claim recitation referenced in the Notice of Allowance.   

Moreover, thermally inhibiting the nerve signals by delivering a hot fluid is one of the preferred 

embodiments of the ‘948 patent.685

                                                       
682 Han, 862.  
683 U.S. Patent Application No. 11/840,142 file history, February 23, 2010 Notice of Allowance/Allowability, 3 
(App. Q). 
684 ‘948 patent, 16:51-53 (“CHF, hypertension, renal disease, myocardial infarction, atrial fibrillation, contrast 
nephropathy and/or other cardio-renal diseases…”).   
685 See, e.g., Id. at Fig. 9; 13:10-13 (“A thermal fluid [fluid] may be delivered through the needles to the target 
neural fibers. The thermal fluid may be heated in order to raise the temperature of the target neural fibers above a 
desired threshold.”).  
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5-A  Claims 1, 5, 7 and 20 are Rendered Obvious by Han Taken Alone 

Han (App. D) expressly teaches all recitations of claims 1, 5, 7 and 20 except the recitation in the 

preamble that the method is used to treat a human patient.   

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

Han teaches that diluted hot contrast medium delivered via a balloon catheter is an effective 

means to achieve renal ablation to treat a variety of renal conditions.686

Even if one assumes that the preamble is a limitation under the broadest reasonable interpretation, 

a skilled artisan would have appreciated that Han’s study was performed in canines as a proxy for 

humans.687

delivering a device to a vicinity of a neural fiber associated with renal function; 
and
thermally inhibiting neural communication along the neural fiber with the 
device. 

The Han procedure destroys the renal artery adventitia688 and thus inherently ablates the renal 

nerves which lie in the adventitia.689

Further, thermally inhibiting the nerve signals by delivering a hot fluid is one of the preferred 

embodiments of the ‘948 patent.690

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

Han’s method was to introduce an “angioplasty balloon catheter (5-7-mm; Boston 

Scientific/Medi-tech Watertown, MA)” at the “ostium of the renal artery over an exchange guide wire.”691

                                                       
686 Han, 868. 
687 Webster Dec., ¶ 23; Papademetriou Dec., ¶¶ 54-64. 
688 Han, 864-865. 
689 Papademetriou Dec., ¶¶ 135-136; Webster Dec., ¶ 96. 
690 ‘948 patent, 13:5-13. 
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“The balloon was inflated with 1:1 ratio of contrast medium and saline solution and the diluted hot 

contrast medium was injected into the renal artery under fluoroscopic guidance.”692

7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

Han concluded that “diluted hot contrast medium may be a safe embolic agent in effectively 

ablating renal arteries.”693

20. A method of treating a human patient diagnosed with a medical condition, 
the method comprising: positioning a device in proximity to a neural pathway 
that carries nerve signals to and from a kidney of the patient; and thermally 
inhibiting the nerve signals across the neural pathway with the device. 

This claim is similar in scope to claim 1.  Claim 20, however, is not expressly limited to treatment 

of “a cardio-renal disease or disorder.”  Claim 20 is thus broader than claim 1.  See discussion above in 

connection with claim 1.  

For the foregoing reasons claims 1, 5, 7 and 20 are rendered obvious under 35 U.S.C. §103 by 

Han.

                                                                                                                                                                               
691 Han, 863. 
692 Id.
693 Id. at 868. 
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5-B  Claim 21 is Rendered Obvious by Han Taken in Combination with 
DiBona 1997 

21. The method of claim 20 wherein treating a human patient diagnosed with a 
medical condition comprises treating a human patient diagnosed with 
hypertension.

DiBona 1997 (App. M) is representative of a body of literature which teaches that denervation 

inhibits the onset of hypertension and alleviates hypertension by affecting renin release and salt retention 

which in turn affects blood pressure.694  The teachings of DiBona 1997 are discussed at length in 

connection with Group 2 of the Proposed Rejections, above, and that discussion is incorporated herein by 

reference.

Claim 21 is thus rendered obvious by Han taken in combination with DiBona 1997. 

                                                       
694 DiBona (1997), 142-144; Papademetriou Dec., ¶ 111; Webster Dec., ¶¶ 63, 77; Haemmerich Dec., ¶ 30.  
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disease, which was known to be linked to end stage renal failure (as taught by the USRDS report), which 

is one of the cardio-renal conditions identified in the ‘948 patent.700   

Professors Webster and Papademetriou explain in their declarations that Examiner Bockelman 

need not have relied upon the Rosar reference, as the Valente harmonic scalpel was known to work via a 

thermal mechanism.701  As explained in Lee, S.-J., et al. “Ultrasonic Energy in Endoscopic Surgery.” 

Yonsei Med J, 40:545-549 (1999) (App. Z) harmonic scalpels cut tissue by operation of mechanical 

energy and heat.  

The Harmonic Scalpel denatures protein by the 
transfer of mechanical energy to the tissue, which is 
sufficient to break tertiary hydrogen bonds and by the 
generation of heat from internal cellular friction 
which results from the high frequency vibration of the 
tissue.702

 
The Valente harmonic scalpel would have been understood by a skilled artisan as operating according to a 

thermal mechanism.703

7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

See discussion above in connection with claim 1.  As explained there, the harmonic scalpels of 

Valente, Rosar and Lee work according to thermal and vibratory mechanisms.  

The Miller-Keane Encyclopedia and Dictionary of Medicine (2003) defines ablation as “removal, 

especially by cutting with a laser or electrocautery.”704  Accordingly, the harmonic scalpels of Valente, 

Rosar and Lee achieve thermal ablation.   

11. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises delivering an energy field to the 
neural fiber via the device. 
12. The method of claim 11 wherein delivering an energy field to the neural fiber 
via the device comprises delivering radiofrequency energy via the device. 

                                                       
700 ‘577 application, April 14, 2011 office action, 2-3.  
701 Webster Dec., ¶ 98; Papademetriou Dec., ¶ 137.         
702 Lee, 546. 
703 Webster Dec., ¶ 98; Papademetriou Dec., ¶ 137. 
704 Papademetriou Dec., ¶ 69.     
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5-D Claim 5 is Rendered Obvious by Valente Taken in Combination with 
Swartz 

4. The method of claim 1 wherein delivering a device to a vicinity of a neural 
fiber associated with renal function comprises delivering the device via a blood 
vessel to a position proximate to the neural fiber. 

5. The method of claim 4 wherein delivering the device via a blood vessel to a 
position proximate to the neural fiber comprises delivering the device via a renal 
blood vessel to a position proximate to the neural fiber. 

The Swartz (App. O) catheter is introduced to the ablation site intravascularly.706 In the 

combined method of Valente (App. X) and Swartz, the catheter is likewise introduced to the renal artery 

intravascularly.707  The rationale for combining Weinstock (App. E) and Swartz discussed above in 

connection with Proposed Rejection 1-A applies with equal force here and that discussion is incorporated 

herein by reference. 

Thus claim 5 is rendered obvious by Valente taken in combination with Swartz.

                                                       
706 Swartz, Abstract; Papademetriou Dec., ¶ 28; Webster Dec., ¶ 30; Haemmerich Dec., ¶ 44. 
707 Papademetriou Dec., ¶ 138; Webster Dec., ¶ 99. 
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5-E Claim 21 is Rendered Obvious by Valente Taken in Combination with 
DiBona 1997 

21. The method of claim 20 wherein treating a human patient diagnosed with a 
medical condition comprises treating a human patient diagnosed with 
hypertension.

DiBona 1997 (App. M) is representative of a body of literature which teaches that denervation 

inhibits the onset of hypertension and alleviates hypertension by affecting renin release and salt retention 

which in turn affects blood pressure.708  The teachings of DiBona 1997 are discussed at length in 

connection with Group 2 of the Proposed Rejections, above, and that discussion is incorporated herein by 

reference.

Claim 21 is accordingly rendered obvious by Valente taken in combination with DiBona 1997. 

                                                       
708 DiBona (1997), 142-144; Papademetriou Dec., ¶ 111; Webster Dec., ¶¶ 63, 77; Haemmerich Dec., ¶ 30.  
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therapeutically beneficial reduction in blood pressure of the patient.”714  Neither limitation exists in the 

claims of the ‘948 patent.715

Claim 1: A method of treating a human patient diagnosed with a cardio-renal 
disease or disorder, the method comprising 

As noted above, Curtis discloses a nephrectomy procedure to treat persistent hypertension.716

delivering a device to a vicinity of a neural fiber associated with renal function; 
and 
thermally inhibiting neural communication along the neural fiber with the 
device. 

As discussed above, an electrocautery scalpel is an intuitive and natural choice for an instrument 

with which to conduct a nephrectomy (kidney removal) or rhizotomy (renal nerve resection).717

7. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises at least partially ablating the 
neural fiber with the device. 

Electrocautery was by definition a form of thermal ablation as of the priority date. The Miller-

Keane Encyclopedia and Dictionary of Medicine (2003) defines ablation as “removal, especially by 

cutting with a laser or electrocautery.”718  Accordingly, Curtis’s teaching of renal denervation by 

electrocautery would have been understood by those skilled in the art to be a form of thermal ablation.719

11. The method of claim 1 wherein thermally inhibiting neural communication 
along the neural fiber with the device comprises delivering an energy field to the 
neural fiber via the device. 
12. The method of claim 11 wherein delivering an energy field to the neural fiber 
via the device comprises delivering radiofrequency energy via the device. 

According to Rosar’s abstract, the “electrosurgical apparatus for cutting tissue and for ablating 

occlusions includes a pulse generator for selectively generating a train of pulses of electrical energy for 

                                                       
714 ‘577 application, September 28, 2011 Amendment, 2, 4. 
715 ‘948 patent, 16:2-3. 
716 Curtis, 126. 
717 Webster Dec., ¶¶ 101-102; Papademetriou Dec., ¶ 132; Haemmerich Dec., ¶ 102.   
718 Papademetriou Dec., ¶ 69.     
719 Papademetriou Dec., ¶ 131-134; Webster Dec., ¶¶ 100-102; Haemmerich Dec., ¶¶ 101-102. 
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application to a wire having an attached electrode, the generator having a variable output impedance, the 

wire and the electrode being at least part of a load impedance.”720

20. A method of treating a human patient diagnosed with a medical condition, 
the method comprising: positioning a device in proximity to a neural pathway 
that carries nerve signals to and from a kidney of the patient; and thermally 
inhibiting the nerve signals across the neural pathway with the device. 

This claim is similar in scope to claim 1.  Claim 20, however, is not expressly limited to treatment 

of “a cardio-renal disease or disorder.”  Claim 20 is thus broader than claim 1.  See discussion above in 

connection with claim 1.  

For the foregoing reasons, claims 1, 7, 12 and 20 are rendered obvious under 35 U.S.C. §103 by 

Curtis taken in combination with Rosar.

                                                       
720 Rosar, Abstract. 
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5-G Claim 21 is Rendered Obvious by Curtis Taken in Combination with 
DiBona 1997 

21. The method of claim 20 wherein treating a human patient diagnosed with a 
medical condition comprises treating a human patient diagnosed with 
hypertension.

DiBona 1997 (App. M) is representative of a body of literature which teaches that denervation 

inhibits the onset of hypertension and alleviates hypertension by affecting renin release and salt retention 

which in turn affects blood pressure.721  The teachings of DiBona 1997 are discussed at length in 

connection with Group 2 of the Proposed Rejections, above, and that discussion is incorporated herein by 

reference.

Claim 21 is thus rendered obvious by Curtis taken in combination with DiBona 1997. 

                                                       
721 DiBona (1997), 142-144; Papademetriou Dec., ¶ 111; Webster Dec., ¶¶ 63, 77; Haemmerich Dec., ¶ 30.  
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VII. CONCLUSION 

Substantial, new and noncumulative technical teachings have been presented for each of claims 1, 

5, 7, 12, 20 and 21 of the ’948 patent, which claims are rendered obvious under 35 U.S.C. §103 for the 

reasons set forth in the foregoing sections.  There is a reasonable likelihood that Requester will prevail as 

to each of the claims.  Reexamination of claims 1, 5, 7, 12, 20 and 21 is accordingly requested. 
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