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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.
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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 WisconsinMadison.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, 77:75197 (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.

-8-

DiBona 1997 explained
d that at leastt twenty five journal
j
articlees had reporteed that hyperttension couldd be
y removing th
he nerves whicch run along the
t outside off the renal arttery. DiBona 1997’s Tablee 931
treated by
summarizzes various typ
pes of hyperteension that were
w preventedd or delayed bby renal deneervation:

31

DiBona 1997, 144.
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A later DiBonaa article summ
marizes the sttate of the art concerning rrenal denervattion procedurres as
of the earlliest claimed priority date (April 2002).. DiBona, G. F. “Sympathhetic nervous system and kkidney
in hyperteension.” Neph
hrol and Hypeertension, 11::197-200 (20002) (App. N) reviews the ffindings of thee
DiBona 1997 paper and reports the relevant statee of the art as follows:
There is gro
owing eviden
nce that an im
mportant causee of
the defect in renal excrettory function in hypertensiion is an
increase in renal sympatthetic nerve acctivity (RSNA
A). First,
increased RSNA
R
is foun
nd in animal m
models of hyppertension andd
hypertensiv
ve humans. Seecond, renal ddenervation pprevents or
alleviates hypertension
h
in
i virtually al l animal moddels of
hypertensio
on.32
gs are reporteed in Huang, W.
W C., et al., ““Renal denervvation prevennts and reversses
Similar finding
ulinemia-induced hypertenssion in rats.” Hypertensionn, 32:249-2544 (1998). Huaang reports thhat
hyperinsu
bilateral renal
r
denervattion prevented
d the develop
pment of hypeertension and treated existiing hypertenssion
by lowerin
ng the blood pressure.
Bilateral renal denervation depleted rrenal norepineephrine storess
and preventted the develo
opment of hyyperinsulinem
mia-induced
hypertensio
on. After hypeerinsulinemiaa-induced hyppertension hadd
been fully established
e
(ffrom 134±2 too 157±2 mm H
Hg), bilaterall
32

DiBona 2002, Abstractt (Emphasis ad
dded).
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renal denerrvation reversed the elevateed systolic blood pressure to
normotensiive levels with
hin 2 weeks.333
The resultts of renal den
nervation in Huang
H
are sho
own quite cle arly in one off the figures, wherein the bblank
diamondss show a signiificant effect from
f
bilaterall renal denervvation perform
med 28 days aafter insulin
infusion was
w begun in rats and hypeertension was induced:34

Huang staates that “num
merous studiess have provid
ded strong infe
ferential evideence that posiitively associaates
hypertenssion with insu
ulin resistancee and hyperinssulinemia in hhumans and ssome
geneticallly hypertensiv
ve rats.”35
The
T renal denervation proccedures in the animal modeels were norm
mally perform
med via ablatioon or
surgical reesection.36 Most
M commonlly the renal nerves near thee surface of thhe adventitia were physicaally
separated from the renaal artery and that
t portion of
o the renal neerve bundle w
was cut with a scalpel.37

33

Huang 1998,
1
Abstract (Emphasis add
ded).

34

Id. at 250.

35

Id. at 249.

36

See, e.g., Haemmerich Dec., ¶¶ 28, 31; Papademetrriou Dec., ¶ 122.

37

Id.
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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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pathways to treat WPW
W.49 Several years
y
later, Sw
wartz publishhed radiographh images of a similar technnique
a ablative caatheter (labeleed ABL in thee figure below
w) was intravaascularly advvanced into thhe
in which an
heart.50

These min
nimally invassive intravascu
ular procedurres proved efffective and grradually replaaced the moree
invasive surgical
s
techn
niques.51
AV
A nodal reen
ntrant tachycaardia (AVNRT
T) is a type off tachycardia (fast rhythm)) of the heart..52
AVRNT was
w previouslly treated surg
gically in an open-heart
o
prrocedure.53 Inn the early 19990s various
authors prroposed intrav
vascular ablattive catheter approaches
a
foor the treatmeent of AVNRT
T.54 Here agaain,
the intravascular cathetter procedurees proved to be effective annd substantiallly safer than invasive surggical
approachees.55
AF
A is a cardiacc arrhythmia caused
c
by irreegular electriccal impulses in the heart.566 AF was
previously
y treated by an
a open heart cardiac proceedure, called tthe Cox Mazee procedure, iin which scarrs
were mad
de in the heartt to block abn
normal electriccal signals.57 Starting in 1994 the surgiical techniquees for
treatment of AF by thee Cox Maze prrocedure began to transitioon to minimallly invasive inntravascular
oughout the m
middle and laate 1990s various groups
approachees to make thee necessary leesions.58 Thro

49

Id.

50

Id.

51

Id.

52

Id.

53

Id.

54

Id.

55

Id.

56

Id.

57

Id.

58

Id.
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developed
d and publicizzed intravascu
ular ablative catheter
c
technniques to treatt AF.59 Thesee techniques
likewise proved
p
successsful and effecctively displaaced the moree invasive surggical techniquues.60
By
B the year 20
000 many med
dical publicattions, such as Huang, S. K. S., et al. “Raadiofrequencyy
catheter ablation
a
of cardiac arrhyth
hmias: Basic concepts
c
andd clinical appllications.” 2nnd ed. Armonkk,
NY: Futurra Publishing
g Co., 3-7 (200
00), taught th
hat chemical ddestruction, raadiofrequencyy heating, direct
current heeating, cryogeenics, focused
d ultrasound, microwave
m
heeating, laser hheating, inducction heating,, and
mechanical methods were
w all well reecognized and alternative m
methods and energy sourcces for tissue
ablation.611
In
n addition, it was
w understoo
od prior to the earliest prioority date of thhe ‘948 patennt that
cardiovascular ablativee catheters weere applicablee for treatmennts in
62
y besides the heart.
h
A pattent applicatioon
other areaas of the body

originally
y filed by Edw
wards in 1999, and publisheed on April 5 , 2001,
was directted to the app
plication of ab
blative catheteer techniques to
various urrinary tract diisorders (see Fig.
F 1 therefro
om).63 Edwaards
noted thatt techniques for
f ablating caardiac tissues (e.g. by RF oor
cryotherm
my) were welll known.64 In
ndeed, Edward
ds himself ha d
previously
y developed RF
R cardiovasccular ablation
n catheters.65 In the
‘897 PCT
T publication Edwards
E
prop
posed an alterrnative appliccation for
this techn
nology – a uniiversal catheteer that could “treat[]
“
disordders of
the genito
o-urinary tractt” by “ablatio
on.”66 Edward
ds taught thatt the
device waas useful to peerform proced
dures in “[a]n
ny biological cconduit
or tube.”677

59

Id.

60

Id.

61

Huang (2000),
(2
4.

62

Edwardss, S. D., “Treattment of tissue by application
n of energy andd drugs.” PCT Publication No
No. WO 01/228997,
filed in 200
00; Papademettriou Dec., ¶ 53
3; Webster Decc., ¶ 50; Haem
mmerich Dec., ¶ 65.
63

Edwardss ‘897; Haemm
merich Dec., ¶ 65.
6

64

Edwardss ‘897, 2:9-11 (“The
(
use of a catheter to app
ply radio frequuency (RF) andd other types off energy to ablaate
tissue in th
he body (such as
a heart musclee tissue) is know
wn in the art oof cardiac treatm
ment.”).
65

Edwardss, S. D., et al. “Electrode
“
and associated sysstems using theermally insulatted temperaturee sensing
elements.” U.S. Patent No.
N 5,688,266, filed
f
October 1995
1
(App. P).
66

Edwardss ‘897, 4:16-18
8.

67

Id. at 7:7
7-17.
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C.
C Prior Art Intravascula
ar Catheters Were Used tto Ablate Neerves Which Run Along tthe
Outside off a Vessel
Not
N only were ablative cath
heters utilized to create lesiions and scarrring in tissue walls, ablativve
catheters were
w used to ablate nervess that run alon
ng the outsidee of a vessel. For instance,, Schauerte, P
P., et
al. “Catheeter ablation of
o cardiac auto
onomic nervees for preventtion of vagal aatrial fibrillattion.” Circulaation,
102:2774--2780 (2000) (App. K) tau
ught a techniq
que for the desstruction of nnerves on the ooutside of thee
pulmonary
y artery.68 As can be seen
n in Schauerte’s Figure 1, bbelow, a catheeter bearing a basket-style
electrode is used to “stimulat[e] or ablat[e]”
a
nerv
ves borne by tthe pulmonaryy artery.69

hat “intravasccular RFCA [rradiofrequenccy catheter abblation] of theese
Schauertee concluded th
parasympathetic nerves can be achieeved.”70
Webster
W
‘695 proposed
p
a sim
milar device to
t alternativeely stimulate oor ablate symp
mpathetic or
parasympathetic nerves.71 Accordin
ng to the Websster techniquee a “denaturinng or ablatingg stimulus (e.gg.,
radiofrequ
uency or cryo
oablation) is applied
a
acrosss the vessel w
wall to the sym
mpathetic fibeers at any desiired

68

Haemmeerich Dec., ¶ 53
3.

69

Schauertte, 2775.

70

Id. at 2777.

71

Webster ‘695, 2:49-52;; Haemmerich Dec., ¶ 56; Pap
apademetriou D
Dec., ¶ 93.
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location.””72 Webster further
fu
explain
ned that this technique
t
couuld be used inn any blood veessel which bears
the nerve fibers of interest:

773

The exam
mples taught in
n Webster ‘69
95 were mainly focused onn stimulation applied “trannsvascularly, tto a
sympathettic or parasym
mpathetic nerv
ve that innerv
vates the hearrt at a strengthh sufficient too depolarize thhe
nerve and
d effect contro
ol of the heartt.”74 However, Webster ‘6695 specifically teaches thaat the techniqques
were appllicable to ablaate nerves acrross any suitab
ble vascular sstructure.75
In
n another prio
or art referencce, Mest, R. A.
A “Method annd system forr treatment off tachycardia aand
fibrillation
n.” U.S. Paten
nt No. 6,564,096, filed in 2001,
2
similar devices and m
methods for ttreating fibrilllation
were discllosed.76 Likee Webster ‘695, Mest teach
hes that intravvascular catheeters can be uused to ablate
neural fibers transvascu
ularly.

72

Webster ‘695, 12:21-24
4.

73

Id. at 10:56-67.

74

Id. at Ab
bstract.

75

Papadem
metriou Dec., ¶ 79.

76

Haemmeerich Dec., ¶ 54
4.
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77

Mest is allso focused on
n transvasculaar ablation off sympathetic or parasympaathetic nervess in the heart but
the devicees and method
ds disclosed there
t
may be used
u
achieve transvascularr denervationn at any location.78
The
T ‘948 paten
nt itself conceedes that catheters for transsvascularly abblating nerves (i.e., perform
ming
a transvasscular sympatthectomy) weere known as of
o the earliestt claimed prioority date. Ass noted abovee, the
‘948 says nothing speccific about cattheter dimensions, electrodde size, steeraability requireements, electrrical
nts merely staated that previiously knownn cardiovascullar
parameterrs, materials, etc.79 Ratherr, the applican
ablation catheters
c
weree suitable for the
t described
d renal denervvation techniqque:
U.S. Pat.
P No. 6,292
2,695 describees in detail a m
method and aapparatus for
transvaascular treatm
ment of tachyccardia and fibbrillation withh nerve
stimulation and ablaation. Similarr catheter bas ed apparatus can be used tto
ablate the renal nerv
ve with an inttent to treat C
CRF [cardioreenal failure].800
The paren
nt applicationss incorporated
d by reference into the ‘9448 patent furthher highlight that denervattion
by thermaal ablation waas quite well known.
k
For in
nstance, the pparent applicaation which m
matured into U
U.S.
Patent No
o. 7,162,303 in
ncludes vario
ous figures depicting cathetters but no m
mention of watttages, temperrature
ranges, orr catheter sizees. Here again
n, the specificcation simplyy references thhe Webster ‘6695 patent andd
indicates that
t it disclosses a suitable apparatus.81

77

Mest, 12
2:47-62.

78

Mest, 11:22-45.

79

Papadem
metriou Dec., ¶ 82.

80

Levin, H.
H R., et al. “Reenal nerve stimu
ulation method
d and apparatu s for treatmentt of patients.” U
U.S. Patent Noo.
7,162,303, 10:35-39 (App
p. F).
81

Id.
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D.
D Intravascu
ular Catheteers Were Rea
adily Adaptaable to a Wid
de Variety of Different
Applicatio
ons
Catheters
C
weree modified as appropriate to
t obtain acceess to the desiired location aand in order tto
accommodate differentt vessel sizes..82 The electrrodes on the ccatheters likew
wise could bee modified to
accommodate the desirred lesion sizee given the naature of the tiissue involvedd.83 Professorrs Papademettriou,
Webster and
a Haemmerrich explain in
n their declarations that moodification off ablative cathheters, electroodes,
and the ad
djustment of power
p
levels was
w accompliished by conssultation of w
well-known annd widely
published
d interrelationships between
n electrode co
onfiguration aand lesion sizze.84 For exam
mple, Petersenn, H.
H., et al. “Lesion
“
dimensions during
g temperaturee controlled raadiofrequencyy catheter ablation of left
ventriculaar porcine my
yocardium: Im
mpact of ablattion site, electtrode size, andd convective cooling.”
Circulatio
on, 99:319-32
25 (1999), is an
a exemplary reference thaat tabulates thhen-well-know
wn relationshhip
between catheter
c
electrrode tip dimen
nsions, powerr, temperaturee and lesion ssize.85

d, A., et al. “T
Temperature controlled
c
RF ablation in caanine ventriclle and coronaary sinus usinng 7
Mehdirad
Fr or 5 Frr ablation elecctrodes.” PAC
CE, 21:310-32
21 (1998), is aanother refereence that is reepresentative of
the state of
o the art with
h respect to th
he ways in wh
hich electrodee geometries aand power levvels were seleected
for variou
us applications.86 As a furtther example, Nakagawa, H
H., et al. “Invverse relationsship between
electrode size and lesio
on size during
g radiofrequen
ncy ablation w
with active ellectrode cooliing.” Circulattion,
65 (1998), tab
bulates in detaail the interrellationships am
mong electrodde dimensionns, voltage, cuurrent,
98:458-46
power, eleectrode tempeerature, tissuee temperature, and impedannce.87 Meanss to control opperative side

82

Papadem
metriou Dec., ¶¶
¶ 82-83; Haem
mmerich Dec., ¶¶ 59, 79.

83

Papadem
metriou Dec., ¶ 85.

84

Webster Dec., ¶¶ 52-56
6; Papademetrriou Dec., ¶ 85;; Haemmerich Dec., ¶¶ 69-799.

85

Petersen
n, 321.

86

Haemmeerich Dec., ¶ 76
6.

87

Nakagaw
wa 1998, 460; Webster Dec., ¶ 54; Papadem
metriou Dec., ¶ 96; Haemmerrich Dec., ¶ 78.
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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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IV.

THE
T
PROSEC
CUTION HIISTORY OF THE ’948 P
PATENT
In
n U.S. patent application seerial no. 11/840,142 the Ap
Applicants presented a singlle new

independeent claim:100

Examiner
E
Hellling rejected the
t pending claims as obviious in view oof Sluijter, U..S. Patent No..
6,161,048
8.101 Examineer Helling maade the follow
wing findings:

1022

The Appliicants then in
nterviewed wiith the Examin
ner, during w
which it was ddiscussed that the claims w
would
be amend
ded to specificcally recite ren
nal neuromod
dulation. Thee relevant porrtion of the intterview summ
mary
is reprodu
uced below:

103

100

U.S. Pa
atent Applicatio
on No. 11/840,142 File Historry, August 16, 2007 Preliminnary Amendmeent, 3 (App. Q)).

101

Id. at April
A
3, 2009, Non-final
N
Officee Action, 3-4.

102

Id. at 4.
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In
n their respon
nse to the pend
ding office acction the Appllicants cancellled the pendiing claims annd
replaced them
t
with new
w claims 64-9
90.104 New cllaim 64 read aas follows:

105

The Appliicants argued
d that the pend
ding claims were
w allowablee for substanttially the sam
me reason as thhe
claims of the ‘117 pareent application
n (i.e. a recitaation of therm
mally induced renal modulaation in the
c
to
o renal functio
on).106
vicinity of nerves that contributed
After
A
an interv
view during which
w
the Exam
miner and Appplicants disccussed printedd matter issuees in
connection with potenttial “kit claim
ms,” Examinerr Helling issuued a notice off allowance w
which includeed a
statement of reasons fo
or allowance:

1077

The ‘142 application isssued as U.S. Patent No. 7,717,948 (Appp. A), the subbject of the innstant Requesst.
Thus,
T
the proseecution historry taken as a whole
w
indicattes that the ’9948 patent waas allowed
primarily because the Examiner
E
beliieved that thee prior art failled to teach trreatment of a cardio-renal
mal inhibition
n of nerve sig
gnals across thhe neural pathhway that carrries nerve siggnals
condition through therm
to and fro
om the kidney
y.

103

Id. at August
A
28, 2009
9, Interview Su
ummary.

104

Id. at August
A
31, 2009
9, Amendment,, 2-5.

105

Id. at 2.

106

Id. at 8.

107

Id. at Feebruary 23, 2010, Notice of Allowance.
A
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V.

BROADEST
B
REASONAB
R
BLE CONST
TRUCTION O
OF THE TE
ERM
“T
THERMALL
LY INHIBIT
TING NEUR
RAL COMMU
UNICATION
N”
All
A independen
nt claims in th
he ‘948 paten
nt (App. A) usse the term “thhermally inhiibiting,” whicch

appears to
o have been used
u
for the firrst time in thee application that matured into the ‘948 patent. The
specification of the ‘94
48 patent expllains that the “invention” iinvolves renall neuromodullation via heaating
oling. Accord
ding to the Ov
verview sectiion, “[t]he preesent inventioon provides m
methods and
and/or coo
apparatus for renal neu
uromodulation
n via thermal heating and/oor thermal cooling mechannisms, e.g., too
hetic nerve acctivity.”108 Thhe Overview goes on to sttate that therm
mal
achieve a reduction in renal sympath
m
in
nclude ablativ
ve and non-ablative techniqques.
heating mechanisms

109

Thermal cooling
c
mechanisms are sim
milarly described as includding freezing injury, non-ffreezing injurry,
and non-ffreezing therm
mal slowing.

110

Accordingly,
A
the term “therrmally inhibitting neural coommunicationn” covers, undder the broadeest
reasonable construction
n,111 the following five sub
b-categories oof thermal heaating and coooling: i) ablatiive

108

‘948 pa
atent, 3:55-58.

109

Id. at 4:6-14.

110

Id. at 4:15-25.
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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 nonablative 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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Group
G
1: Pro
oposed Rejeections baseed on the W
Weinstock Reeference
Weinstock
W
(Ap
pp. E) qualifiees as prior artt under 35 U.S
S.C. §102(b) because it waas published m
more
than a yeaar before the earliest
e
claim
med priority daate. Weinstocck was not beefore the Exam
miner.
Weinstock
W
speecifically teaches that destrruction of the renal arteriall nerves was eexpected to
decrease high
h
blood prressure (hyperrtension) in hu
umans.116 W
Weinstock’s abbstract explainns that the purrpose
of the stud
dy was to determine the efffect of renal denervation
d
((or destructionn) on blood ppressure:

117

Weinstock
k’s results sho
ow that mean
n arterial presssure (MAP) ffell substantiaally after renaal denervationn, as
reflected by
b the black triangle
t
data points
p
in the upper
u
portionn of Weinstock’s Figure 1, which is
reproduceed below.118

116

Weinsto
ock, 287; Papademetriou Decc., ¶¶ 56, 64, 113; Webster Deec., ¶¶ 17, 63, 72, 78; Haemm
merich Dec., ¶¶¶ 32,
80, 89.
117

Weinsto
ock, Abstract.

118

Id. at 28
89.
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As summaarized in the abstract,
a
Weinstock conclu
udes that the oobserved behhavior was an appropriate
predictor of human bio
ological respo
onses:

119

gly, Weinstocck discloses th
hat renal deneervation was expected to trreat hypertennsion by lowerring
According
blood pressure in humaans.120

119

Id. at Abstract.
A

120

Weinsto
ock, 287; Papademetriou Decc., ¶¶ 56, 64, 113; Webster Deec., ¶¶ 17, 63, 72, 78; Haemm
merich Dec., ¶¶¶ 32,
80, 89.
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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 electrodetipped 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-ParkinsonWhite 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):
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Id. at 488, 489, 491-493.

- 29 -

131

The
T skilled artisan would haave understoo
od that using the Swartz caatheter to execute renal
denervatio
on would hav
ve provided su
ubstantially th
he same bene fits that weree observed in tthe transitionn from
open hearrt to intravascular procedurres.132 Most significantly,
s
mally
the intravasccular techniquues are minim
invasive, which reducees recovery tim
me and the rissk of compliccations.133 Moreover, RF aablative catheeters
y reliable and clinically efffective.134 It w
was known thhat RF ablatioon had “emergged
had proveen both highly
as the most successful and effectivee energy sourcce for clinicall applications in many speccialties.”135 T
The
declaratio
ons of Professsors Webster, Papademetrio
ou and Haem
mmerich explaain that from tthe 1960s throough
the 1990s the applications of radiofrrequency lesion generatorss had been groowing, in connjunction withh
urgery, urolog
gy, dermatoloogy, oncologyy, and cardiollogy.136 The
advances in technologiies, in neurosu
u
thaat RF ablationn was consideered the superrior
professorss conclude thaat those skilleed in the art understood
techniquee in many areaas of clinical practice,
p
inclu
uding neural applications.1137
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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.
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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
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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:
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As illustraated in Webstter ‘695’s FIG
G. 1, reproducced below, thee device is coonnected to a signal generaator
18 and inccludes baskett electrode 12 at its distal end.
e 150

In
n use, the “cattheter is inserrted into a blo
ood vessel andd directed to a location whherein the elecctrode
through which
w
a stimullus is delivereed is adjacentt to one or moore predeterm
mined cardiac parasympatheetic
or sympatthetic nerves.”151
The
T Webster ‘6
695 catheter is
i well suited to the renal ddenervation pprocedure sugggested by
1
Weinstock
k and others.152
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Significantly,
S
the basket caatheter taught by Webster ‘‘695 is quite ssimilar to a prreferred
embodimeent of the ‘94
48 patent (shown below) (A
App. A) in whhich the electrrode is positiooned within thhe
vessel witth a positionin
ng element 30
04 that can tak
ke the form oof a “balloon, an expandabble wire baskeet,
15
53
[or] other mechanical expander[].”
e
According
gly, it is apparrent that Webbster ‘695’s baasket catheterr

a
for usse within renaal vessels.154
could be adapted

The
T Webster ‘6
695 catheter could
c
be used
d in a renal art
rtery with littlle or no modiffication. Webbster
‘695 disclloses that: “[t]he outer diam
meter of the catheter
c
body 30 is not crittical but is preeferably no m
more
than abou
ut 8 French an
nd more preferably no more than about 7 French.”155 Although thhe ‘948 patentt does
not discusss the sizes off the catheterss or electrodes depicted theerein, renal caatheters generrally range inn size
from abou
ut 6 to 9 French (or about 2-3
2 mm).156 A skilled artissan might dessire to modifyy the dimensioons
of the bassket electrode or to make th
he catheter more highly maaneuverable. However, suuch modificattions
were routiine in the industry long before the earlieest effective ppriority date, as demonstraated by the ‘9448
patent’s failure
fa
to prov
vide any disclo
osure concern
ning the enginneering aspeccts of the cathheter design.1557
The
T fact that a skilled artisaan would havee known how
w to adapt the Webster ‘6955 catheter to rrenal
applicatio
ons is further demonstrated
d
d by the ‘948 patent’s
p
lack of any teachiing or explanaation as to thee
technical specificationss for the catheeter or how itt would be co nstructed.158 The ‘948 pattent discloses no
specific dimensions,
d
frrequencies, po
ower levels, steerability meetrics, or com
mponent materrial propertiess for
the cathetter.159
The
T skilled artisan would haave seen vario
ous apparent and compelliing motivationns to use the
Webster ‘695 catheter for the renal denervation
d
procedure
p
desscribed by Weeinstock.160 F
First, as discuussed
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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
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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:
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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
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179
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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
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Figure
F
7 of Scchauerte furth
her shows thatt the vagal neerves surroundd the right puulmonary arterry,
just as thee renal nervess surround thee renal artery.187
Schauerte conccluded that raadiofrequency
y current catheeter ablation (RFCA) was a promising
n of sympathetic nerves:
techniquee for transvasccular ablation
Transv
vascular atriall parasympath
hetic nerve syystem modificcation by
RFCA
A abolishes vaagally mediateed AF. This aantifibrillatoryy procedure
may prrovide a foun
ndation for inv
vestigating thhe usefulness of neural
ablatio
on in chronic animal models of AF and eventually inn patients withh
188
AF and high vagal tone.
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omies.189 On
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The
T Schauerte catheter is deescribed as beeing useful foor ablation of neural tissue on the exterior of
arteries an
nd veins.191 Schauerte
S
also
o teaches that the expandabble catheter w
was effective aat transvascullarly
ablating th
he neural tissu
ue and thus a skilled artisaan would be m
motivated to, at the very least, attempt too use
a Schauerrte-type catheter for the den
nervation treaatment taughtt by Weinstocck and others..192 Further, tthe
fact that th
he expandablle basket catheter of Schau
uerte is adapteed for renal prrocedures is eevidenced by the
similarity between the Schauerte cattheter (below
w left) and the ‘948 patent’ss preferred em
mbodiment shhown
in Figure 4B:193

The
T size of thee Schauerte caatheter is larg
gely irrelevantt, as the claim
ms of the ‘9488 patent are noot
limited to any particulaar size of hum
man.194
n any event, as
a explained by
b the declaraations of Profe
fessors Papadeemetriou, Weebster and
In
Haemmerrich, a skilled artisan would
d understand the Schauertee ablative cath
theter, which is identified aas
having a 7 French shafft, would be su
uitable for use in renal appplications with
thout modificaation.195 Althhough
the ‘948 patent
p
does no
ot discuss the sizes of the catheters
c
or ellectrodes deppicted therein,, renal catheteers
generally range in size from about 6 to 9 French (or about 2-3 mm).196 Thee Schauerte catheter was
p
artery, which requires substaantially more m
maneuverabillity than
delivered in the right pulmonary
delivering
g the same cattheter to the renal
r
artery.197
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n had “emergeed as the mosst successful aand effective
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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.
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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.
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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
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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
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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
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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.

- 48 -

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.
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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.
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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
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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
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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.
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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.
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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.
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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:
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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.
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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.
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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.
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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
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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
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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.
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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.

- 68 -

329

In DiBonaa 1997 the fin
ndings concerrning the impaact of denerv ation are sum
mmarized as fo
follows:

330

The
T articles citted in Kompaanowska (such
h as DiBona 11997) thus deemonstrate thaat as of
Kompano
owska’s publication date it was well kno
own that renaal denervationn treats hyperttension by alttering
sodium ex
xcretion and water
w
retentio
on and reducin
ng stimulationn of the renall nerves.331
With
W regard to
t the recitatio
on in the preaamble that thee treatment is performed onn a human paatient,
even if on
ne assumes that the preamb
ble is a limitattion under thee broadest reaasonable interrpretation a skkilled

329

Id. at 14
44.

330

Id. at 15
52.

331

Kompan
nowska, 533 (cciting generally
y to DiBona 19
997 (App. M), 155-156).

- 69
6 -

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 MillerKeane 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:
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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 MillerKeane 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
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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.”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.
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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
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Claim 5 is thus rendered obvious by Kompanowska taken in combination with Weinstock and
Swartz.
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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
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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.
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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
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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
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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
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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.
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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.
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Id.
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Id.
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Claim 5 is thus rendered obvious by Kompanowska taken in combination with Weinstock and
Benito.
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Group
G
3: Prroposed Rejjections based on the Sttella Refereence
Sttella (App. C)) was not befo
fore the Exam
miner. Stella qqualifies as prrior art at leasst under 35 U
U.S.C.
§ 102(b) because
b
it was published more
m
than a yeear prior to thhe earliest claiimed priorityy date.
Sttella teaches that
t cooling of
o the renal neerves providees a form a revversible denervation that hhas
substantiaally the same effect on natrriuresis and reenin release aas surgical dennervation.410 That, in turn, was
well undeerstood to redu
uce blood preessure in hypeertensive patieents.411
Sttella’s operative techniquee, illustrated in
n Fig. 1 below
w, involves placing cooledd brass elemennts
into contaact with the reenal nerves.4122

Stella described the surrgical techniq
que as followss:

Renal nerves on botth sides were identified annd carefully issolated
from surrounding
s
tiissues using a dissecting m
microscope (Z
Zeiss,
Stereo Microscope)). The left ren
nal nerves werre placed on a small
thermo
ode, consistin
ng of a hooked
d brass (outsiide diameter 22.4 mm,
inner diameter
d
1.4 mm),
m
which could
c
be suitaably cooled byy
conneccting its two extremities
e
to
o a refrigeratinng circuit. Thhis
circuitt consisted of a reservoir an
nd a copper ccoil through w
which
absolu
ute alcohol waas made to flo
ow by the mottion of a peristaltic
pump (Holter RE 161). Reservo
oir and coil weere enclosed in a
410

Stella, 182.
1

411

Papadeemetriou Dec., ¶ 121; Haemm
merich Dec., ¶¶ 29, 35.

412

Stella, 182.
1
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metal cylinder
c
into which contro
olled expansioon of Freon 22
refrigeerated the alco
ohol to a pre-determined teemperature. T
The
magnitude of nervee refrigeration
n was controllled by measurring the
temperrature of the alcohol
a
up- an
nd downstreaam from the
thermo
ode. The transsient block off renal nerve aactivity was oobtained
in a few seconds by
y lowering thee temperaturee to 3 °C for 116 min,
and then the denerv
vation was rev
versed by stoppping the pum
mp and
rewarm
ming the renaal nerves by washing
w
with w
warm saline ((40°C).
In the same animal,, the cold blocck of left renaal nerves wass
repeateed after surgically cutting the right renaal nerves (conntra-lateral kiddney).413

Sttella studied the
t effect of renal
r
denervattion (by cooliing or surgicaal resection) oon renal
hemodynaamics and ren
nal excretory functions:

414

Table
T
2 shows the effects off the left renaal nerve coolinng on hemodyynamics of booth kidneys aafter
contralateeral denervatio
on (i.e., denerrvation of thee kidney on thhe opposite sidde of the boddy).

415

413

Id.

414

Id. at Abstract.
A

415

Id. at 18
84.
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The table shows that bllood pressuree immediately
y drops from 1130.6 mmHg to 124.6 mm
mHg, which is
nied by an inccrease in renal blood flow of
o the ipsilateeral kidney. T
Thus, this datta suggests thaat
accompan
cooling an
nd surgical reesection may have
h
similar effects
e
on rennal hemodynaamics includinng renal bloodd
flow as a function of blood pressuree.416
Table
T
3 shows that sodium excretion (naatriuresis) incrreases after suurgical denervvation or cooling
of the renal nerves.

417

hat both reversible denervaation by coolinng and surgiccal denervatioon inhibited reenal
Sttella found th
release off renin, the ho
ormone produ
uced by the kid
dney responsible for increase in renal bblood flow.418
Stella thus teaches thatt cooling of th
he renal nervees provides a form a reverssible denervattion that has
substantiaally the same effect on natrriuresis, renin
n release and rrenal blood fllow as surgicaal denervationn.419
At
A the time of the earliest cllaimed prioritty date it was well known that natriuressis (sodium
excretion)) and inhibitio
on of renin reelease triggereed by renal deenervation cauused a reducttion in water
retention that
t in turn reeduced blood pressure.420
As
A supported by
b the declaraation of Dr. Papademetriouu, although m
more invasive than other
intravascu
ular approach
hes, the Stella procedure is suitable for uuse in humanss in appropriaate
circumstaances.421 The anatomy of cats
c and humaans is similar,, which is thee precise reasoon why researrchers
like Stellaa conducted th
heir experimeents on cats.4222

416

Id.

417

Id. at 18
85.

418

Id. at 18
87.

419

Id. at 18
85.

420

Papadeemetriou Dec., ¶¶ 121-122.

421

Papadeemetriou Dec., ¶ 123.

422

Id.
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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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3-C

Claims 5 and
a 7 Are Rendered
R
O
Obvious by D
Dubuc Takeen in
Combinattion with Sttella
4. The meth
hod of claim 1 wherein dellivering a devvice to a vicinnity of a neuraal
fiber associiated with ren
nal function ccomprises dellivering the deevice via a bllood
vessel to a position
p
proxximate to the nneural fiber.
5. The meth
hod of claim 4 wherein dellivering the deevice via a bllood vessel to a
position pro
oximate to thee neural fiberr comprises ddelivering the device via a renal
blood vesseel to a position proximate tto the neural ffiber.

Dubuc,
D
M., et al. “Feasibilitty of cardiac cryoablation
c
uusing a transvvenous steeraable electrodee
catheter.” J Interv Card
diac Electrop
physiol, 2:285
5–292 (1998) (App. V) teacches that it w
was likewise w
well
n catheters weere well suiteed to treatmennt of neural tisssue.441
known thaat intravenouss cryoablation
Dubuc’s
D
abstraact explains th
hat cyroablatiive catheters w
were successffully used to map and ablaate
neural tisssue:

442

441

Dubuc, Abstract.
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Dubuc’s
D
proceedure involved
d introducing
g the catheter tthrough the ffemoral arteryy, advancing tthe
electrode tip proximatee the cardiovaascular neurall tissue to be aablated, and ccooling the tisssue for a
m of 4 minutess.443 Dubuc, like
l other refeerences preseented herein, pprovides a tabbulation show
wing
maximum
the interreelationship beetween proced
dure parameteers and lesionn size:

444

Dubuc
D
conclud
des that the cy
yroablative caatheter “technnology has thee potential to allow for greeater
catheter sttability during
g energy appllication, as well as reversibble ice mappiing to confirm
m a successfull
ablation taarget before definitive
d
ablaation.”445
One
O skilled in the art having
g read the Steella reference would have uunderstood frrom Dubuc thhat the
Stella procedure could be advantageeously perform
med with a crryoablative inntravascular ccatheter, whicch
4
ptimal for hum
man patients.446
Dubuc’s ssteerable catheter had a 9 F
French (2.7 m
mm)
proceduree would be op

diameter and
a a 4mm tip
p, which is su
uitable for usee in renal arteeries.447
The
T rational ex
xplained abov
ve with respecct to the use oof intravascular electrophyysiology catheeters
to executee denervations applies with
h equal force to the use of cryothermal ccatheters to pperform Stellaa’s
neural coo
oling procedu
ure.448 The Du
ubuc device would
w
have bbeen understoood to be substantially less

442

Id.

443

Id. at 28
86.

444

Id. at 28
87.

445

Id. at 29
92.

446

Papadeemetriou Dec., ¶¶ 127-129; Webster
W
Dec. ¶¶¶ 90-91; Haemm
merich Dec., ¶¶¶ 97, 99.

447

Dubuc, 285; Papadem
metriou Dec., ¶ 129.

448

Papadeemetriou Dec., ¶¶ 128-130; Haemmerich
H
Deec., ¶ 99.
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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.
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Id.

455

Id.
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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, 13:1314 (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.
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DiBona 1997, 142-144; Papademetriou Dec., ¶ 111; Webster Dec., ¶¶ 63, 77; Haemmerich Dec., ¶ 30.
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Weinstock, 287; Papademetriou Dec., ¶¶ 56, 113; Webster Dec., ¶¶ 17, 63, 72, 78; Haemmerich Dec., ¶¶ 32, 89.
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Papademetriou Dec. ¶¶ 77-78; Webster Dec., ¶¶ 72-75; Haemmerich Dec., ¶¶ 89-91.
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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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469

The
T skilled artisan would haave understoo
od that using the Swartz caatheter to execute renal
denervatio
on would hav
ve provided su
ubstantially th
he same bene fits that weree observed in tthe transitionn from
open hearrt to intravascular procedurres.470 Most significantly,
s
mally
the intravasccular techniquues are minim
invasive, which reducees recovery tim
me and the rissk of compliccations.471 Moreover, RF aablative catheeters
y reliable and clinically efffective.472
had proveen both highly
Moreover,
M
it was
w known thaat RF ablation
n had “emergeed as the mosst successful aand effective
energy source for clinical applicatio
ons in many sp
pecialties.”4733 The declaraations of Proffessors Webstter,
xplain that from the 1960s tthrough the 11990s the applications of
Papademeetriou and Haaemmerich ex
radiofrequ
uency lesion generators
g
haad been growiing, in conjunnction with addvances in tecchnologies, inn
neurosurg
gery, urology,, dermatology
y, oncology, and
a cardiologyy.474 The proofessors concllude that thosse

469

Id. at 48
89.

470

Papadeemetriou Dec. ¶ 112; Websterr Dec., ¶¶ 67, 75;
7 Haemmericch Dec., ¶¶ 39, 91.

471

Id.
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Id.
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Papadeemetriou Dec., ¶¶ 65, 104; Webster
W
Dec., ¶ 33; Haemmeriich Dec., ¶ 58..
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Id.
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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.
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Papademetriou Dec. ¶ 98; Webster Dec., ¶¶ 72-75; Haemmerich Dec., ¶¶ 89-91.
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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.
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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.
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As illustraated in Webstter ‘695’s FIG
G. 1, reproducced below, thee device is coonnected to a signal generaator
18 and inccludes baskett electrode 12 at its distal end.
e 487

In
n use, the “cattheter is inserrted into a blo
ood vessel andd directed to a location whherein the elecctrode
through which
w
a stimullus is delivereed is adjacentt to one or moore predeterm
mined cardiac parasympatheetic
or sympatthetic nerves.”488
The
T Webster ‘6
695 catheter is
i well suited to the renal ddenervation pprocedure sugggested by
Kompano
owska and oth
hers.489 Signifficantly, the basket
b
catheteer taught by W
Webster ‘695 is quite simillar to
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the preferrred embodim
ment of the ‘94
48 patent (sho
own below) inn which the electrode is poositioned withhin
the vessell with a positiioning elemen
nt 304 that can
n take the forrm of a “ballooon, an expanndable wire baasket,
49
90
[or] other mechanical expander[].”
e
According
gly, it is apparrent that Webbster ‘695’s baasket catheterr

could be adapted
a
for usse within renaal vessels.491

The
T Webster catheter
c
could
d be used in a renal artery w
with little or nno modificatioon. Webster ‘695
discloses that: “[t]he ou
uter diameterr of the cathetter body 30 is not critical bbut is preferabbly no more thhan
ore preferably
y no more than
n about 7 Freench.”492 Althhough the ‘9448 patent doess not
about 8 Frrench and mo
discuss th
he sizes of thee catheters or electrodes depicted thereinn, renal cathetters generallyy range in sizee
from abou
ut 6 to 9 French (or about 2-3
2 mm).493 A skilled artissan might dessire to modifyy the dimensioons
of the bassket electrode or to make th
he catheter more highly maaneuverable. However, suuch modificattions
were routiine in the industry long before the earlieest effective ppriority date, as demonstraated by the ‘9448
patent’s failure
fa
to prov
vide any disclo
osure concern
ning the enginneering aspeccts of the cathheter design.4994
The fact th
hat a skilled artisan
a
would
d have known how to adaptt the Websterr ‘695 catheteer to renal
applicatio
ons is further demonstrated
d
d by the ‘948 patent’s
p
lack of any teachiing or explanaation as to thee
technical specificationss for the catheeter or how itt would be co nstructed.495 The ‘948 pattent discloses no
d
frrequencies, po
ower levels, steerability meetrics, or com
mponent materrial propertiess for
specific dimensions,
the cathetter.496
The
T skilled artisan would haave seen vario
ous apparent and compelliing motivationns to use the
Webster ‘695 catheter for the renal denervation
d
procedure
p
desscribed by DiB
Bona 1997 annd Weinstockk.497
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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
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499
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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:
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512

Webster ‘625, Abstract, 12:13-28.

- 109 -

513

11. The method of claim 1 wherein thhermally inhibbiting neural communicatiion
along the neural
n
fiber with
w the devicee comprises ddelivering an eenergy field tto the
neural fiberr via the devicce.
12. The method of claim 11 wherein ddelivering an energy field to the neural fiber
via the deviice comprisess delivering raadiofrequency
cy energy via the device.
Seee discussion
n above in con
nnection with claim 7.
20. A metho
od of treating
g a human pattient diagnoseed with a meddical conditioon,
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d comprising: positioning
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a device in prooximity to a nneural pathwaay
that carriess nerve signalls to and from
m a kidney of the patient; aand thermallyy
inhibiting th
he nerve sign
nals across thee neural pathhway with the device.
This
T claim is similar in scop
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0 is thus broadder than claim
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21. The method of claim 20 wherein ttreating a hum
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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
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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
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Figure
F
7 of Scchauerte furth
her shows thatt the vagal neerves surroundd the right puulmonary arterry,
just as thee renal nervess surround thee renal artery.522
Schauerte conccluded that raadiofrequency
y current catheeter ablation (RFCA) was a promising
n of sympathetic nerves:
techniquee for transvasccular ablation
Transv
vascular atriall parasympath
hetic nerve syystem modificcation by RFC
CA abolishes
vagally
y mediated AF.
A This antifiibrillatory proocedure may pprovide a fouundation for
investiigating the ussefulness of neural ablationn in chronic aanimal modelss of AF and
eventu
ually in patien
nts with AF an
nd high vagall tone.523
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ble catheter annd techniquess disclosed therein would bbe
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ablating th
he neural tissu
ue and thus a skilled artisaan would be m
motivated to, at the very least, attempt too use
a Schauerrte-type catheter for the den
nervation treaatment taughtt by DiBona 11997, Weinstoock, DiBona 2002
and otherss.527 Further, the fact that the expandab
ble balloon caatheter of Schaauerte is adappted for renal
procedurees is evidenceed by the simiilarity between the Schauerrte catheter (bbelow left) annd the ‘948
patent’s preferred
p
embodiment show
wn in Figure 4B:
4 528

The
T size of thee Schauerte caatheter is larg
gely irrelevantt, as the claim
ms of the ‘9488 patent are noot
limited to any particulaar size of hum
man.529
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a supported by
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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.
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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.
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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
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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
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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
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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.
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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.
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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.
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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
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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
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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.
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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.
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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.
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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:
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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.
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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.
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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.

- 132 -

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.

- 133 -

630
ablation procedure.
p
“Ablation waas done for medically
m
refraactory tachyarrrhythmia asssociated with

aborted su
udden death in
n two patients, left ventricular dysfuncttion in one, faailure of antiaarrhythmic druugs
in one, an
nd planned carrdiac surgery in one.”631 Benito
B
concluuded that the R
RF catheter teechnique coulld in
fact be used effectively
y to ablate carrdiovascular nerves
n
associaated with refrractory tachyaarrhythmia, aamong
ditions:
other cond

6632

The
T Benito RF
F ablative cath
heter is well adapted
a
to rennal arterial proocedures.633 As explainedd
above in connection
c
with the discusssion of the Scchauerte referrence, for exaample, a 5 Freench a catheteer
would be appropriately
y sized for usee in a renal arrterial applicaation.634 Moreeover, the figgures in the Beenito
he catheter has ample flexib
bility and maaneuverabilityy to navigate tthe renal
reference reveal that th
vessels:6355

630

Benito, Abstract; Papa
ademetriou Deec., ¶¶ 45, 100; Webster Dec. , ¶¶ 45, 69; Haaemmerich Decc., ¶¶ 63, 84.

631

Benito, Abstract.

632

Id.

633

Papadeemetriou Dec., ¶¶ 100, 106; Webster
W
Dec., ¶¶
¶ 77-81; Haem
mmerich Dec., ¶¶ 84, 92.

634

Id.

635

Benito, 161.

- 134 -

Using welll-documented interrelation
nships betweeen catheter coonfiguration aand ablative llesion size, a
skilled arttisan would be able to read
dily and witho
out undue effo
fort adapt the B
Benito cathetter to a renal
applicatio
on.636
A skilled artisaan would be motivated
m
to use
u the Benitoo catheter to pperform the renal denervattion
taught by DiBona 1997
7 and Weinsto
ock.637 The Benito
B
device would have bbeen understoood to be
s
nervee resection deescribed in DiiBona 1997 annd Weinstockk.638
substantiaally less invassive than the surgical
Use of thee Benito ablattive catheter would
w
thus minimize
m
patieent discomforrt and surgicall complicationns
and shorteen hospital staays.639
Moreover,
M
it was
w known thaat RF ablation
n had “emergeed as the mosst successful aand effective
energy source for clinical applicatio
ons in many sp
pecialties.”6400 The declaraations of Proffessors Webstter,

636

Id.

637

Papadeemetriou Dec., ¶¶ 100, 106; Webster
W
Dec., ¶¶
¶ 77-81; Haem
mmerich Dec., ¶¶ 80-81.

638

Papadeemetriou Dec., ¶ 106; Websterr Dec., ¶¶ 75-7
76; Haemmericch Dec., ¶¶ 91--92.

639

Id.

640

Papadeemetriou Dec., ¶¶ 65, 104; Webster
W
Dec., ¶ 33; Haemmeriich Dec., ¶ 58..
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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.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 noninvasive 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 noninvasive 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 noninvasive 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 noninvasive 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.

- 141 -

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 noninvasive 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 noninvasive 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 noninvasive 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.
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Han, 868.

672

Id. at 862.
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Id. at 863.
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Id.
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Id.
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Id.
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Id.
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Id. at 868.
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Id. at 864-865.
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Papademetriou Dec., ¶¶ 135-136; Webster Dec., ¶ 96.
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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 “cardiorenal 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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5-C

Claims 1, 7, 12 and 20 are Rendeered Obviou
us by Valen
nte Taken in
n
Combinattion with Ro
osar or Lee

In
n related Patent Application Serial No. 11/368,577 (““the ‘577 appplication”) (Appp. W), now U.S.
Patent No
o. 8,145,317, Examiner
E
Bockelman foun
nd that it wouuld have beenn obvious to uuse the ablativve
electrocau
utery device disclosed
d
in Rosar,
R
G., et al.
a “Electrosurrgical apparattus.” U.S. Pattent No. 5,3000,068
(App. Y) to carry out th
he renal deneervation proceedure discusseed in Valentee, J., et al. “Laaproscopic rennal
on for intractaable ADPKD-related pain..” Nephrol Diial Transport,, 16:160 (20001) (App. X).6695
denervatio
More partticularly, at paage 2 of the April
A
14, 2011
1 office actionn, Examiner B
Bockelman isssued the
following
g rejection:

695

‘577 app
pplication, Apriil 14, 2011 offi
fice action, 2-3..
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The
T Examiner thus found th
hat it would have
h
been obvvious to execuute a renal dennervation (as
taught by Valente) with
h an ablative electrode (as taught by Roosar) in order to treat polyccystic kidney
w
was kno
own to be link
ked to end staage renal failuure (as taughtt by the USRD
DS report), w
which
disease, which
is one of the
t cardio-ren
nal conditionss identified in
n the ‘948 pateent.696
The
T claims of the
t ‘577 appllication were amended to ddistinguish thee combinationn of Valente aand
Rosar. More
M
particularrly, the indep
pendent claims were amendded to recite ““wherein reduucing neural
communiccation to and from the kidn
ney results in improved caardio-renal funnction of the patient” or
“wherein at least partiaally ablating the
t neural fibeers results in a therapeutically beneficiaal reduction inn
central sympathetic overactivity of the
t patient.”6997 Those limiitations do noot appear in thhe claims of thhe
‘948 paten
nt.698

Claim 1: A method of treeating a humaan patient diaagnosed with a cardio-renal
disease or disorder,
d
the method compprising
Valente
V
discloses a procedu
ure for executing a renal deenervation to treat kidney ppain due to
polycysticc kidney diseaase.699
delivering a device to a vicinity of a nneural fiber aassociated witth renal functtion;
and
thermally in
nhibiting neural communiccation along the neural fibber with the
device.
The
T Examiner correctly fou
und that it wou
uld have beenn obvious to eexecute a renaal denervationn (as
taught by Valente) with
h an ablative electrode (as taught by Roosar) in order to treat polyccystic kidney

696

Id. at 3.

697

Id. at Seeptember 28, 2011
2
Amendmeent, 2, 4.

698

‘948 pa
atent, 16:2-3.

699

Valentee, 160.
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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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As
A explained by
b Lee, the haarmonic scalp
pel delivers ennergy at 55.5 kHz to the neeural fiber:705

20. A metho
od of treating
g a human pattient diagnoseed with a meddical conditioon,
the method
d comprising: positioning
p
a device in prooximity to a nneural pathwaay
that carriess nerve signalls to and from
m a kidney of the patient; aand thermallyy
inhibiting th
he nerve sign
nals across thee neural pathhway with the device.
This
T claim is similar in scop
pe to claim 1. Claim 20, hhowever, is noot expressly liimited to treaatment
of “a card
dio-renal diseaase or disordeer.” Claim 20
0 is thus broadder than claim
m 1. See discussion above in
connection with claim 1.

For the foregoiing reasons, claims
c
1, 7, 12
2 and 20 are rrendered obviious under 355 U.S.C. §1033 by
R
or Lee.
Valente taaken in combination with Rosar

705

Lee, 545
5, 547.
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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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5-F

Claims 1, 7, 12 and 20 are Rendeered Obviou
us by Curtiis Taken in
Combinattion with Ro
osar

Curtis,
C
J. J., et al., “Surgicall Therapy forr Persistent Hyypertension aafter Renal Trransplantationn.”
Transplan
ntation, 31:12
25-128 (1981)) (App. AA) qualifies
q
as prrior art underr 35 U.S.C. §102(b) and w
was
not beforee the Examineer. In the relaated ‘577 application (Appp. W), Examinner Bockelmaan found that it
would hav
ve been obvio
ous to use the ablative elecctrocautery deevice discloseed in Rosar (A
App. Y) to carrry
out the neephrectomy (k
kidney remov
val) proceduree discussed inn Curtis.709 Exxaminer Bockkelman foundd that
it would have
h
been obv
vious to use an
a ablative scaalpel to execuute the nephreectomy procedure, which
inherently
y severs the reenal nerves:710

With resp
pect to Rosar, Examiner Bo
ockelman held
d that
it wou
uld have been obvious to on
ne of ordinaryy skill in the aart to have
used a scalpel such as that of Ro
osar which usees a monopollar electrode 115
with a dispersive ellectrode 14 to
o be attached tto the patient including skiin.
Such scalpels
s
are well
w known for severing nerrve tissue (see column 1
lines 63-65)
6
and forr ablating.711
The
T declaration
ns submitted herewith exp
plain that Exam
miner Bockellman’s reasonning in this reegard
7
is sound.712
An electro
ocautery scalp
pel is an intuittive and naturral choice forr an instrumennt with whichh to

conduct a nephrectomy
y or rhizotom
my (renal nervee resection).7113
The
T claims of the
t ‘577 appllication were amended to ddistinguish thee combinationn of Curtis annd
Rosar. On
ne independeent claim was amended to recite
r
“where in the kidneyy continues to secrete reninn in
the patien
nt after reducin
ng neural com
mmunication with the nervve modulationn device” andd the other
independeent claim wass amended to recite “whereein at least paartially ablatinng the renal nnerve results inn a

709

‘577 app
pplication, Apriil 14, 2011 offi
fice action, 3.

710

Id.

711

Id. at 2.

712

Websterr Dec., ¶¶ 101--102; Papadem
metriou Dec., ¶ 132; Haemmeerich Dec., ¶ 1002.

713

Id.
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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 MillerKeane 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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