Date: 20080508
Docket: T-1822-97
Citation: 2008 FC 552

BETWEEN:

JOHNSON & JOHNSON INC.,
EXPANDABLE GRAFTSPARTNERSHIP
and CORDIS CORPORATION Plaintiffs
and

BOSTON SCIENTIFIC LTD.[
BOSTON SCIENTIFIQUE LTEE
Defendant

REASONS FOR JUDGMENT
[Confidential Reasons for Judgment issued on April 30, 2008]

LAYDEN-STEVENSON J.

[1] The introduction of stenting revolutionized the treatment of coronary heart disease. A stent
isamedica device. Itisinserted through the skin, usualy into an artery, and is guided to an

occluded or diseased body passageway requiring repair.

[2] The plaintiffs are the alleged successive owners of two Canadian patents. Both patents
claim invention over aform of balloon-expandable stent. In this action, the plaintiffs assert that the
defendant manufactured and sold a device, specifically a coronary artery stent, which infringed their
patents. The defendant denies the allegation and contends, among other things, that the patentsin
suit areinvalid. | conclude that one of the patentsisvalid and the other isnot. | aso conclude that

the defendant’ s device does not infringe.
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| ntroduction

[3] Canadian Letters Patent No. 1,281,505 entitled “Expandable Intraluminal Graft, and
Apparatus for Implanting an Expandable Intralumina Graft” (the '505 Patent or the Palmaz Patent),
naming Julio C. Palmaz as inventor, was issued to Expandable Grafts Partnership (EGP) on

March 19, 1991.

[4] Canadian Letters Patent No. 1,330,186 entitled “ Expandable Intralumina Graft” (the '186
Patent or the Palmaz-Schatz Patent), naming Richard A. Schatz and Julio C. PAmaz as co-inventors,

was issued to EGP on June 14, 1994.

[5] The '505 Patent generally relatesto agraft or prosthesis, namely a stent, which isadevice
that can be used to expand and reinforce blood vessels. The stent isinserted into the lumen
(channel) of abody passageway initsorigina diameter, delivered to an appropriate location within
the body passageway, and then expanded to alarger, variable diameter controlled by the amount of

force applied to the stent.

[6] The 186 Pamaz-Schatz Patent generally relatesto an articulated graft or prosthesis, namely
a stent, comprised of aplurality of tubular members which are connected together by one or more
connector members. The Palmaz-Schatz stent is similarly inserted into the lumen of abody
passageway in itsorigina diameter, delivered to an appropriate location within the body
passageway, and then expanded to alarger, variable diameter controlled by the amount of force

applied to the stent.
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[7] Johnson & Johnson, a United States corporation having its head office in New Brunswick,
New Jersey (the parent company), is an umbrella corporation over its related and divisional

companies.

[8] By apurchase agreement effective February 26, 1999, Cordis Corporation, a Florida
corporation purchased by the parent company in the mid 1990s (Cordis), obtained the rights with

respect to the '505 and '186 Patents from the now-defunct EGP.

[9] By assignment executed July 13, 1999, Cordis assigned its rightsin the '505 and '186
Patents to Johnson & Johnson Inc., a corporation incorporated pursuant to the laws of Canada

(Johnson & Johnson) and a consumer division of the parent company.

[10]  Johnson & Johnson maintains that, from the date of issuance or reissuance of the noted
patents until February 26, 1999, EGP had licensed Johnson & Johnson, through the source company
Ethicon Inc. (Ethicon) of Somerville, New Jersey (presumably another of the parent company’s
corporations) to market the patented devices. Cordis then licensed Johnson & Johnson under the
'505 and '186 Patents. Relying on section 55 of the Patent Act, R.S.C. 1985, c. P-4 (the Act),
Johnson & Johnson claims to be a person claiming under the patentees, EGP and Cordis, from the
date of issuance of the respective patents until July 13, 1999. Thereafter, Johnson & Johnson

maintains that it has been the patentee.

[11] Since 1997, Boston Scientific has sold a device in Canada known asthe NIR stent. Johnson

& Johnson assert that Boston Scientific, by selling the NIR stent in Canada, has infringed upon the
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rights of the plaintiffs, Johnson & Johnson, EGP and Cordis, without the license or consent of the

plaintiffs.

[12] Boston Scientific deniesthe allegations of infringement and also contends that, by virtue of
admissions made by the plaintiffs and their privies and findings of fact in litigation in other
jurisdictions relating to patents which claim priority from the same United States applications as the
patents in suit, the plaintiffs are precluded and estopped from aleging that the NIR stent infringes

the patentsin suit.

[13] Boston Scientific, by counterclaim, asserts that the alleged inventions described and claimed
by the patents were obvious and lacked inventive ingenuity. Further, the “invention” of the '505

Patent was anticipated.

[14] Theapplicationsfor the patentsin suit were filed before October 1, 1989. Consequently, the
provisions of the Act, asthey read before that date, apply. For clarity and convenience, all
referencesto the provisions of the Act throughout these reasons relate to, and should be taken to be,
referencesto the Act asit read prior to October 1, 1989. Thereisno need to repeatedly designate

the applicable provisions as “former” provisionsand | do not intend to do so.

Background

[15]  This non-contentious background is derived principally from the evidence of expert
witnesses Doctors Buller and Cumberland. Their respective qualifications are discussed later in

these reasons.
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[16] Coronary heart diseaseis caused by narrowing or blockage of the coronary arterieswhich
supply the heart muscle with blood. The usual cause of arterial narrowing is agradual build up of
fatty materia inthe arterial wall. The fatty deposits can become calcified and hardened thereby
producing plaque. Thisprocessisknown as atherosclerosis. The plague can protrude into the
lumen of the artery and narrow it (thisis known as stenosis). Asthe lumen becomes progressively
more narrowed, the stenosis can lead to acomplete or partia blockage (occlusion). The heart
muscle fed by the stenotic artery then becomes deprived of oxygenated blood. This may eventualy
result in chest pain (angind). If the lumen of the artery suddenly closes off, blood flow ceases and

resultsin aheart attack (myocardial infarction) or death.

[17]  Arterid disease affects other organsaswell. For present purposes, we are concerned with
cardiac heart disease (ischemia). Until 1977, there were only two treatments for ischemic heart
disease: surgical coronary artery bypass grafting and drug therapy. Drug therapy is not relevant

here.

[18]  Surgery usualy took (and takes) the form of open heart coronary artery bypass grafting
(CABG). During this operation, a graft is sutured across the site of the occlusion, providing an
alternative pathway for blood flow. The graft usually consists of ablood vessel taken from another
part of the body, preferably an artery. The procedure congtitutes major surgery and involves genera

anaesthesia and significant traumafor the patient.
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[19] In 1964, Dr. Charles Dotter reported having treated arterial narrowing in the peripheral leg
arteries by inserting a series of increasingly larger diameter catheters through the femora (thigh)
arteries and, using x-ray screening, pushing them through the narrowed or blocked section. This
procedure was labelled “tranduminal dilation”. It was performed under local anaesthetic. The label
for insertion “through the skin” is percuntaneous. Dr. Dotter’ s method was limited by the fact that a
channel only aswide asthe arteria entry site could be produced. Additionally, the technique could
not be applied to any arteria territory remote from the entry site (such as a coronary artery) because
it was known that flexibility would be necessary to negotiate the bendsinvolved. Dr. Dotter’s paper
entitled “ Trandumina Treatment of Arteriosclerotic Obstruction” predicted eventua application of

the technique to the coronary vessels.

[20] In 1977, after successful work in the peripheral arteries, Dr. Andreas Grintzig first

performed percuntaneous tranduminal coronary angioplasty (angioplasty).

[21] Thisangioplasty procedure involves passing an outer catheter called a guide catheter
through the skin (most often through the femoral artery in the groin or an artery in the arm) under x-
ray control and steering it to the main coronary artery. Radio-opaque fluid, injected through the
catheter, revea s the lumen of the vessels and their branches. A fine guidewire is passed through the
catheter into the coronary branches and is steered, again under x-ray control, through the arteriesto
the diseased portion of the coronary artery. Over the guidewire, a catheter with aballoon is passed
so that the balloon is placed at the site of the stenosis. Oncein place, the balloon isinflated. This

forces the occluded artery open, pushes back the plaque and deforms the arterial wall. The balloon
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isthen deflated and removed. Balloons of varying inflated diameters and lengths are used, typical

dimensions being 2.5 - 4 mm inflated diameter and 20mm length.

[22] Angioplasty hasthe advantages of low morbidity, rapid recovery time and repeatability. It
gained ground rapidly in the 1980s and 1990s. However, it aso has associated complications. The
method can involve occlusion (due to the tearing of the vessel wall, that is, the lining of the artery,
specificaly the endothelium) and consequent dissection in the endothelium creating a fal se passage
or “flap” (which can close off the true lumen). This serious complication often requires emergency
surgery. Additionally, restenosis (recurrence of the narrowing) can occur during the weeks or

months after the procedure.

[23] During the 1980s, as aresult of the problems associated with angioplasty, researchers
explored severd different dternatives, including lasers, atherectomy devices and stents. Stents act

asasupport in the artery.

[24]  Dr. Dotter had tried implanting metal spiralsin animal arteries but thrombosis (blood
clotting) was aproblem. He turned to coiled springs initially made of stainless steel and later,
nitinol (an alloy made of nickel and titanium). Thisalloy is described asa“memory metal”. Its
physical properties are such that it can be fashioned into a particular shape at its “memory”
temperature, cooled so that it then effects another shape, but when the “memory” temperatureis

applied to the metal, it returnsto itsfirst shape.
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[25] In 1984, Maass et al. reported the use of spiral-shaped stents made of heat-treated steel

aloy, configured as adouble-helix spiral, torson-reduced in diameter and tranduminaly inserted in
the vena cava or aorta of dogs or calves. When wound tightly, the springs became narrow in
diameter to allow them to be delivered into and through the lumen. Once released, they sprang back
to their origina size whereupon they pressed themselves against the vessel wall by elastic

expansion.

[26] In 1985, Dr. Cesare Gianturco and co-workers reported their work with a stent (known as
the Gianturco Z-stent), made of stainless steel wire formed in a zig-zag pattern, which they placed in
major vessels of dogs. The stent features ametal wire folded numerous times such that it formsa
spring-type, zig-zag pattern which springs open and expands upon being pushed from a catheter
sheath. The sheath isthen withdrawn. Once rel eased from the sheath, the stent expands until the
force of the stent on the walls of the vessel isin equilibrium with the force of the vessel wall on the
stent. If the fully-expanded diameter is greater than that of the desired size of the lumen into which

it isplaced, it may cause undueinjury to the vessel. This stent was not used in humans.

[27]  Around 1986, the Wallstent became generally known. It is constructed of stainless steel
braided wire mesh. It, too, isa sdf-expanding stent. It was held in a protective sheath and was
implanted in dogs, mainly in the coronary arteries. The Wallstent is flexible and does provide some
vessel support. However, its closed structure leads to side branch closure and the fact that it
shortens on expansion (known as foreshortening) in an unpredictable fashion rendersit lessthan

ideal. Wallstent deviceswere also implanted in humans.
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[28]  During the 1980s, Dr. Julio Palmaz produced two balloon-expandable stent designs. One
was made from soldered wire and another was characterized as a*“ dotted-tube’ stent. Only the
latter became commercialy available. During 1986, the Palmaz stent became generaly known to
all those interested in interventional radiology and interventional cardiology. The Palmaz dotted-
tube stent suffered from longitudinal inflexibility and the Palmaz-Schatz stent was introduced to
overcome this difficulty. The Palmaz-Schatz stent consists of a series of Plmaz d otted-tube stents
joined by a connector(s). Inthe 1990s, two magjor clinica trials, the Benestent and the Stress trials,
were conducted in Europe and the United States at multiple centres on large numbers of patients.
Thesetridstested the safety and efficacy of the Palmaz-Schatz stent as a treatment for coronary

artery disease.

[29]  Also during the mid-1980s, Dr. Roubin was working with Dr. Gianturco in the development
of another stent, the Gianturco-Roubin balloon-expandable coil stent. It isastainless sted length of

wire formed into acoil. Practitionersin the field were aware of the Gianturco-Roubin stent by

1986. Although very flexible, its disadvantage is that it provides poor support and scaffolding to the

vessd.

[30] Variationsof coiled stent designs were subsequently developed. These were followed by a
variety of stent designstypically described as second-generation and third-generation stents. The

NIR stent was introduced in the late 1990s.
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The Technical Experts

[31] Fivetechnicd expertsprovided evidence. A brief introduction to each of themis provided

below.

Dr. Nigel Buller

[32] Dr.Buller, amedica doctor and cardiologist, appeared for the plaintiffs. Shortly before the
tria, he returned to private practice after having been a consultant cardiologist and head of
interventional cardiology at Queen Elizabeth Hospital in Birmingham, England. He continues to
hold an academic appointment as senior lecturer in the cardiology department of the faculty of
medicine at the University of Birmingham where he teaches genera cardiology to undergraduates

and interventiona cardiology to postgraduates.

[33] Dr. Buller was part of the team that implanted the first coronary stent in the United
Kingdom (the Wallstent). He was one of the clinical investigatorsin the Benestent trial in Europe
and one of the first clinical investigators for the Guidant Multilink stent. On average, Dr. Buller

performs approximately 200 stenting procedures each year.

[34] Dr. Buller proctored physicians in both the United Kingdom and the United States with
respect to the use of balloon-expandable stents. He has served on the advisory boards of several
manufacturers of coronary artery stents, has had direct involvement in research and clinical

application of coronary artery stents and has had peripheral involvement in stent development.
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[35] Dr. Buller hastestified severa times as an expert witness for Cordis and other Johnson &
Johnson companiesin patent trialsin other jurisdictions regarding the Palmaz stent and related
technology. He was declared an expert witness competent to provide opinion evidence regarding

interventional cardiology, stents and stenting.

Dr. Richard Stringfellow

[36] Dr. Stringfellow, amechanical engineer, holds an undergraduate science degreein civil
engineering from Princeton University and aMaster of Science and Ph.D. in mechanical
engineering (with aminor in biomechanics) from the Massachusetts Institute of Technology (MIT).
He completed ayear of postdoctoral work at Brown University in Providence, Rhode Idand. He

testified for the plaintiffs.

[37] Since 2002, Dr. Stringfellow has been employed by TIAX LLC in Cambridge,
Massachusetts, afirm that purchased the assets of hisformer employer Arthur D. Little, Inc.
Throughout his employment, Dr. Stringfellow has been involved in avariety of engineering projects
and has done consulting work with respect to medical devices, both surgical and implants. More
particularly, he has consulted in relation to the analysis of blood processing centrifuges, suture
wires, laparoscopic devices, bladder control devices, an accommodating intraocular lens, aneurism

clipsand stents.

[38] Dr. Stringfellow has significant expertise in Finite Element Analysis (FEA), acomplicated
computer analysis method used in the engineering field, which allows for the smulation and

evaluation of the behaviour of complex structures.
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[39] Dr. Stringfellow has previoudly testified as an expert witness for Johnson & Johnson, in
litigation similar to this matter, in the United States. He has also performed duties, such as physical

testing and FEA of various stents, to support other expert witnesses of Johnson & Johnson.

[40] Dr. Stringfellow was declared an expert witness competent to provide opinion evidencein
mechanical engineering, particularly with respect to the mechanical behaviour of materials,

including bending, plastic deformation, stresses and strains.

Doctor David Cumberland

[41]  Although Dr. Cumberland wastrained in interventiona radiology, the majority of his
practice has been in coronary angioplasty. He appeared as awitness for the defendant. 1n 1975, he
was appointed consultant responsible for angiography service at Northern General Hospital in
Sheffield, England. He began doing percutaneous balloon angioplasty in 1980 and began using
stentsin clinical practice in 1987 in collaboration with colleagues from the San Francisco Heart
Institute. Dr. Cumberland began periphera artery stent implantation in 1988 and has implanted

various types of coronary stentsin several thousand patients.

[42] In 1982, Dr. Cumberland founded the British Coronary Angioplasty Group (adiscussion
group for interventionists performing coronary angioplasty), the precursor to the present British
Cardiovascular Intervention Society. Between 1983 and 1987, Dr. Cumberland founded many
centres (in the technique of coronary angioplasty) in the United Kingdom, Scandinavia, India and

the Middle East. He has been alecturer and teacher of coursesin coronary angioplasty in Britain,
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Holland, France, the United States, Argentina, Australiaand India. In 1994, he was appointed
professor of interventional cardiology at Sheffield University where his work involved research into

stents, specificaly their deployment characteristics and the consequent vascular response.

[43] Dr. Cumberland has been the recipient of invitational fellowships from the Royal College of
Physicians of Edinburgh, the Roya College of Surgeons of England, the American College of
Cardiology and the European Society of Cardiology. In 2000, heretired to take up posts as
consultant in cardiovascular intervention at a private hospital in Kuala Lumpur and visiting
professor in the cardiology department at the university hospital. In 2003, he returned to Sheffield
as consultant in cardiac intervention at Sheffield Northern General Hospital. He has held achair in
interventional cardiology and considers himself to be both an interventional radiologist and an

interventional cardiologist.

[44] Dr. Cumberland has provided expert evidence on behalf of Boston Scientific in litigation
similar to thisin various countries. He was declared an expert witness competent to provide opinion
evidence regarding interventional radiology, coronary intervention and therapeutic work in relation

to stents and stenting.

Mr. Seven Opolski

[45] Mr. Opolski hasaB.Sc. and an M.Sc. in mechanical engineering, with a specidization in
mechanical design, and has completed some doctoral work. He testified for the defendant. He has
been a senior technical consultant to NMT Medical Inc. (a manufacturer of awide range of medical

devices) of Boston, Massachusetts, since 1997. His consulting includes al aspects of design and
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anaysis of new products and enhancements to existing products and has included working with
Cardio-Vascular Dynamic devel oping a balloon-expandable coronary stent. Mr. Opolski has

designed and worked with medical devices, including stents, since 1988.

[46] Apart from two years service in the United States Army, from 1988 until 1997, Mr. Opol ski
was employed in various engineering and management capacitiesby C.R. Bard Inc. Bard (a
manufacturer of medical devices) divided its productsinto cardiovascular, surgical and urological
divisons. Mr. Opolski worked for the cardiovascular products division. In the early to mid-1990s,
he worked on a nitinol self-expanding stent and was involved with the computer modeling and
engineering development of various tests for pre-clinical evaluation for submission to the United

States Food and Drug Administration (FDA).

[47]  Inthe mid-1990s, Mr. Opolski was manager of aBard “implant group” charged with the
development of protocols and pre-clinical testing for awide range of stentsfor the entire
corporation. Thisincluded computer modeling, animal testing, fatigue testing and biocompatibility

testing.

[48] Mr. Opolski is presently the president of Atlantic Engineering Inc. (Atlantic), an engineering
consulting company, founded by himin 2003. He consults, through Atlantic, on engineering issues
and engineering-related regulatory issues pertaining to various medical devices, particularly those
that are permanently implanted in the human body. He additionally consults with companies

requiring assistance in developing and applying for regulatory approval of medical devices.
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[49] Mr. Opolski isacommittee member of the American Society for Testing Materials (now
ASTM International) initially tasked with developing standardized testing for balloon-expandable

coronary stents. Itsoriginal mandate has been broadened to include stentsin all areas of the body.

[50] Mr. Opolski has not performed consulting work for either Johnson & Johnson or Boston
Scientific although he was an expert witness for Boston Scientific in litigation (which did not
proceed to trial) involving Boston Scientific at the suit of Medtronic. He was declared an expert
witness competent to give opinion evidence regarding mechanical engineering in the design,

analysis and fabrication of interventional products, including stents.

Dr. Patrick Prendergast

[51] Dr. Prendergast hasaPh.D. in mechanical engineering. Heisthe director of the Trinity
Centre for Bioengineering (TCBE) and a professor of bio-engineering at Trinity College, Dublin,
Ireland. He has held post-doctoral fellowshipsin Italy and the Netherlands. Hejoined the faculty
of Trinity Collegein 1995. He was Dean of Graduate Studies from 2003-2007 and was responsible
for the admission, progression, and examination of all graduate (master and doctoral) studentsin the
university. He was appointed director of TCBE in 2002. TCBE engagesin research in the area of
medical devices and medical device technologiesin the schools of engineering, dentistry and

medicine. It also provides master-level coursesin bioengineering.

[52] Dr. Prendergast’ sinterest in cardiovascular devices, particularly those with a biomechanical
function such as stents, was piqued during the late 1980s and early 1990s when cardiovascular

device manufacturers began to locate manufacturing facilities in Ireland to take advantage of tax and
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other incentives offered at thetime. His current responsibilities are to conduct research, develop a

research strategy for TCBE, coordinate the research, and to teach and supervise graduate students.

[53] Dr. Prendergast isaprolific publisher. Heisarecipient of research awards from the
Europen Society of Biomechanics and the Royal Irish Academy. Heisamember of the editoria
board of severa scientific journals including the Journal of Biomechanics and Clinical
Biomechanics. Heisthelead editor of “Finite Element Analysis of Medical Devices’ which deals
primarily with cardiovascular and orthopaedic medical devices. By invitation, he (with two
colleagues) authored a paper “ Stents’ in the Encyclopaedia of Biomedical Engineering. Heis past-
president and current council member of the European Alliance of Medical and Biologica

Engineering and Science.

[54] Dr. Prendergast has completed research and work for Medtronic AVE (regarding its stents)
through Enterprise Ireland, a state-funded initiative to encourage collaboration between local
industry and research laboratories. Trinity College and Medtronic are funded by Enterprise Ireland
to conduct research projects. This proceeding represents the first time that Dr. Prendergast has
provided expert testimony in the litigation context. He was declared an expert witness competent to
provide opinion evidence with respect to biomedical engineering with emphasis on the design,

analysis and testing of implantable medical devices.

Stents Generally

[55] Strictly speaking, the genera characteristics of stents congtitute common general knowledge

that areader of the patentsin suit would possess (in 1991) to give meaning to the words of the
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patent. However, there is no dispute regarding the requisite attributes that stents must possess. |
think it prudent to discuss the common characteristics at this point because the information is
important, non-contentious and will provide a basis upon which to move to the issue of claim

construction.

[56] First, aword or two about plasticity or plastic deformation, a concept that aso factorsinto
an understanding of stents. Deform meansto ater or change. When forceis placed on atypical
metal, the metal will displace and then recover, that is, return to itsinitial configuration. When
sufficient force is exerted to extend the metal beyond what is known asiits eastic limit, the nature of
the deformation changes and the properties that would normally bring the metal back to its original
configuration go away. Thereisapermanent set to the material, which iscaled plastic
deformation. Inanutshell, plastic deformation means that the shape of the metal is permanently

atered.

[57]  With respect to characteristics, the stent must be biocompatible in the sense that it works
within the surrounding tissues, avoids overstressing the surrounding vessel wall and does not harm
the patient. It must be structurally stable so that it will not disengage (migrate) from its placement

inthelumen. That is, the stent must provide support (to keep the lumen open).

[58]  Although some recoil isinevitable, eastic recoil of an expanded stent should be minimal.
The stent must have sufficient scaffolding properties, that is, there should be minimal draping of the
inner lumen between the struts (the metal parts) of the expanded stent. The stenotic material should

not be so stressed that it could break off and cause an obstruction el sewhere.
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[59] The shearing of the metal of the stent over the vessel wall should be minimized so the
endothelium is not damaged. Although the stent will shorten longitudinally during expansion,

foreshortening should be minimal.

The Clamsin Issue

[60] Theclaimsinissueinrelation to the'505 Patent are clams1, 4, 11, 12, 19 and 22. They are
asfollows:
1. An expandableintraluminal vascular graft, comprising:

athin walled tubular member having first and second ends and awall surface
disposed between the first and second ends, the wall surface having a substantially
uniform thickness and a plurality of dlotsformed therein, the dots being disposed
substantialy paralle to the longitudinal axis of the tubular member;

the tubular member having afirst diameter which permitsintraluminal delivery of
the tubular member into a body passageway having alumen; and

the tubular member having a second, expanded and deformed diameter, upon the
application from the interior of the tubular member of aradially, outwardly
extending force, which second diameter is variable and dependent upon the amount
of force applied to the tubular member, whereby the tubular member may be
expanded and deformed to expand the lumen of the body passageway .

4. The expandable intraluminal vascular graft of claim 1, wherein the tubular member does
not exert any outward, radial force while the tubular member has the first or second,
expanded diameter.

11. The expandable intraluminal vascular graft of claim 1, wherein the outside of the wall
surface of the tubular member isa smooth surface, when the tubular member has the first
diameter.

12. An expandable prosthesis for abody passageway, comprising:

athin-walled tubular member having first and second ends and awall surface
disposed between the first and second ends, the wall surface having a substantially
uniform thickness and a plurality of dotsformed therein, the dots being disposed
substantialy paralel to the longitudinal axis of the tubular member;
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the tubular member having afirst diameter which permitsintraluminal delivery of
the tubular member into a body passageway having alumen; and

the tubular member having a second, expanded diameter, upon the application from
theinterior of the tubular member of aradialy, outwardly extending force, which
second diameter is variable and dependent upon the amount of force applied to the
tubular member, whereby the tubular member may be expanded and deformed to
expand the lumen of the body passageway.

19. The expandable prosthesis of claim 12, wherein the tubular member does not exert any
outward, radial force while the tubular member has the first or second, expanded diameter.

22. The expandable prosthesis of claim 12, wherein the outside of the wall surface of the
tubular member is a smooth surface, when the tubular member hasthe first diameter.

Theclamsinissuein relation to the '186 Patent are claims 1 and 5. Those claims state:
1. An expandableintraluminal vascular graft, comprising:

A plurality of thin-walled tubular members, each having first and second ends and a
wall surface disposed between the first and second ends, the wall surface having a
substantially uniform thickness and a plurality of sotsformed therein, the dots
being disposed substantially paralle to the longitudinal axis of each tubular member;

at least one connector member being disposed between adjacent tubular membersto
flexibly connect adjacent tubular members;

each tubular member having afirst diameter which permitsintraluminal delivery of
the tubular members into a body passageway having alumen;

the tubular members having a second, expanded and deformed diameter, upon the
application from theinterior of the tubular members of aradially, outwardly
extending force, which second diameter is variable and dependent upon the amount
of force applied to the tubular members, whereby the tubular members may be
expanded and deformed to expand the lumen of the body passageway .

5. An expandable prosthesis for a body passageway comprising:

aplurdity of thin-walled tubular members, each having afirst and second ends and a
wall surface disposed between the first and second ends, the wall surface having a
substantially uniform thickness and a plurality of dotsformed therein, the dots

being disposed substantially paralle to the longitudinal axis of each tubular member;
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at least one connector member being disposed between adjacent tubular members to
flexibly connect adjacent tubular members;

each tubular member having afirst diameter which permitsintraluminal delivery of
the tubular membersinto a body passageway having alumen; and

the tubular members having a second, expanded and deformed diameter, upon the
application from the interior of the tubular members, of aradialy, outwardly
extending force, which second diameter is variable and dependent upon the amount
of force applied to the tubular member, whereby the tubular member may be
expanded and deformed to expand the lumen of the body passageway .
[62] For practical purposes, the crux of this matter turns on claim 1 of each patent. Claim 1 and
claim 12 of the'505 Patent describe the same structure. The difference between them isthat the
structurein claim 1 isrestricted to use in the vascular system while the structure in claim 12 is not
limited to any specific body passageway. Claims 4 and 11 relate to claim 1 while claims 19 and 22
relateto claim 12. Claim 5 of the "186 Patent is nearly identica to claim 1 of that patent. The only
distinction isthe location of application. While claim 1 isdirected to an intraluminal graft, clam 5

is directed to an expandable prosthesis for a body passageway. | will have more to say about this

|ater.

Reserve Ruling

[63] Eleventh-hour pre-trial motions regarding affidavits and witness statements resulted in
Prothonotary Lafreniére’ s order, dated January 4, 2008, wherein he deferred objections to the
admissibility of parts, or all, of various affidavitsto thetrial judge. | heard extensive argument
in relation to the admissibility of Dr. Buller’s “Reply Witness Statement”, dated November 27,

2007. Rather than delay the witnesses and the progress of thetrial, | reserved my ruling.
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[64] Boston Scientific argues that the proposed testimony on construction and infringement on
the “Buller Reply” does not constitute proper reply evidence. It notes that the testimony runs
some 42 pages and is almost twice aslong as Dr. Buller’ sinitial report on those issues (23
pages). Boston Scientific submits that, in seeking to “reply” on the issues of construction and
infringement, Johnson & Johnson is seeking impermissibly to split its case. Accordingly, such

portions of the Buller Reply, namely paragraphs 3 to 116, ought to be struck.

[65] Resolution regarding some of the impugned paragraphs was achieved following the
arguments. Johnson & Johnson voluntarily struck paragraphs4 to 6, 7 (first half of the
paragraph), 9, 14 (last 2 ¥z lines), 15 (second-last sentence), 19, 21 (first sentence), 22, 28, 41,
42, 44 (third sentence), 58 (last portion of second-last sentence), 63, 66 (first sentence), 69 (first
sentence and last portion of second-last sentence), 83 (first sentence), 89 (last three boxes of

diagram), the first sentence of paragraphs 90, 99, and 109, and all of paragraphs 115 and 116.

[66] Mr. Justice Pelletier thoroughly canvassed the issue of proper reply evidence in Halford
et al. v. Seed Hawk Inc. et al. (2003), 24 C.P.R. (4th) 220 (F.C.T.D.) (Halford). | adopt his
comments and his synthesis of the law, at paragraphs 12 to 15 of his reasons. These are
reproduced below:

12 Thisleadsto the question of the proper scope of reply
evidence. An indirect answer to this question is provided in
Allcock Laight & Westwood Ltd. v. Patten, Bernard and Dynamic
DisplaysLtd. [1967] 1 O.R. 18 (C.A.) where the Ontario Court of
Appeal had thisto say about evidence which was sought to be led

by way of reply:

It iswell settled that where thereis a single issue only to be
tried, the party beginning must exhaust his evidence in the
first instance and may not split his case by first relying on



primafacie proof, and when this has been shaken by his
adversary, adducing confirmatory evidence: Jacobs v.
Tarleton (1848), 11 Q.B. 421, 116 E.R. 534. That case was
considered by this Court and the principle therein
enunciated was applied in R. v. Michael, [1954] O.R. 926,
110 C.C.C. 30, 20 C.R. 18. Theruleis now so well settled
that it requires no further elaboration. It isimportant in the
trial of actions, whether before ajury or a Judge aone, that
this rule should be observed. A defendant is entitled to
know the case which he has to meet when he presents his
defence and it is not open to a plaintiff under the guise of
replying to reconfirm the case which he was required to
make out in the first instance or take the risk of non-
persuasion.

13 The conclusion which | draw from this passage is that
evidence which simply confirms or repeats evidence given in chief
isnot to be allowed as reply evidence. It must add something new.
But since the plaintiff is not allowed to split its case, that
something new must be evidence which was not part of itscase in
chief. That can only leave evidence relating to matters arising in
defence which were not raised in the plaintiff's case in chief. But
even thisis subject to alimitation which is expressed in the
following passage from Sopinka et al. The Law of Evidence in
Canada 2nd Edition at p. 882:

Should reply evidence be excluded if the point in respect of
which contradictory evidence is sought to be adduced in
reply arose in cross-examination of the other parties
witness rather than their evidence in chief? In Mersey
Paper Co v. Queens (County) [(1959) 18 D.L.R. (2nd) 19
(N.S.C.A))], The Nova Scotia Court of Appeal considered
thisto be an unjustifiable technical distinction. It is
submitted that, at least in civil cases, it would depend on
whether the matter was part of the plaintiff's case and one
which might have been adduced in the plaintiff's case-in-
chief. A plaintiff cannot leave part of its case until cross-
examination of the defendant’s witnesses and then when
that goes badly make up for it in reply.

Although the authorities are not entirely clear on this point,
the better view isthat reply evidence that conforms with the
principles stated above can be adduced as of right. Thereis,
however, a discretionary power vested in thetrial judge to
admit such evidence, notwithstanding that it may not be the
proper subject of reply.

Page: 24
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14 Consequently, | believe that the following principles govern
the admissibility of reply evidence:

1- Evidence which issimply confirmatory of evidence
already before the court is not to be allowed.

2 - Evidence which isdirected to a matter raised for the
first timein cross examination and which ought to have
been part of the plaintiff's case in chief is not be allowed.
Any other new matter relevant to a matter in issue, and not
simply for the purpose of contradicting a defence witness,
may be allowed.
3- Evidencewhichissimply arebuttal of evidenceled as
part of the defence case and which could have been led in
chief is not to be admitted.
15 Tothese principles, | add one further. Evidence whichis
excluded because it should have been led as part of the plaintiffs

casein chief will be examined to determineif it should be admitted
in the exercise of my discretion.

[67] My rulings with respect to the impugned paragraphs are guided by the noted principles.

[68] Thefollowing paragraphs of Dr. Buller's Reply are inadmissible: the remainder of
paragraph 7 (summarizes the testimony of defence witnesses); paragraph 11 (constitutes
repetition of Dr. Buller’ s first witness statement); the remainder of paragraphs 14 and 15 (either
repetition, a summary of the testimony of witnesses, or both); paragraphs 18, the remainder of
paragraphs 21, 27, 29, 30 and 38 (summarize the testimony of witnesses and Dr. Buller's
disagreement with that testimony); paragraphs 39 and 40 (repetitions of the first report);
paragraphs 43 and 44 (summaries of witnesses' statements); paragraph 54 and the first part of
paragraph 58 (summary of testimony and Dr. Buller’s disagreement with it); paragraph 59

(repetition of the first report); paragraphs 67, 68, the remainder of paragraph 69, paragraphs 76-
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83, 90, 95, 97, 99 106, and the remainder of paragraph 109, (summarize the testimony of

witnesses and repetition).

[69] Other paragraphs are also inadmissible. The information in paragraph 8 was not
expressly set out in Dr. Buller’ sfirst report, but his position in this respect was clear during
cross-examination. The paragraph is“simply confirmatory” of his original position and is not

valid reply evidence.

[70] Paragraph 10 utilizes the AAA graft described in the 1991 Parodi and Palmaz article to
proffer an example of a balloon-expandable tubular member, as part of alarger device. This
goesto Dr. Buller’ sinterpretation of the word “comprises’ in claim 1 of the '505 Patent,
specifically that it permits the graft to include other components (beyond the tubular member),
with the result that the tubular member need not function on its own. In short, the paragraph’s
objective isto establish that the tubular member in claim 1 is not always the graft. Johnson &
Johnson claim that the paragraph is simply replying to Boston Scientific' s assertions that a non-
elongate ring (the ring of half-dots) would not function as a stent and that the tubular member
must be elongate. | will have more to say about the “functioning” and “elongate” issues in due
course. However, Johnson & Johnson's submission does not transcend the hurdle that an issue
inreply, raised in the party’ s case-in-chief, should be dealt with in the case-in-chief: Halford at
para. 13. Dr. Buller discussed the meaning of the term “comprises’ at paragraph 38 of hisfirst
report. He could, and should, have continued and included his evidence that, if other elements

were present with the tubular member, the tubular member need not function as the stent.
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Moreover, paragraph 10 is directed to an issue that is relevant to Johnson & Johnson’s theory of

infringement of the '505 Patent. Therefore, it isnot valid reply.

[71] Paragraphs 12 and 13 consist of a discussion regarding the different numbers assigned to
the tubular members in the patent’ s description and preferred embodiment. These paragraphs go
to amatter similar to that of paragraph 10, that is, the tubular member(s) in the '505 and '186
Patents do not have to function as “the stent” on their own. For the reasons stated in relation to
paragraph 10, thisis not proper reply evidence. Moreover, it was information that was available

to Dr. Buller from the outset.

[72] Paragraphs51-53 go to theissue that | previously discussed in relation to paragraph 10

and are inadmissible for the same reason.

[73] Paragraph 33 discusses matters that are beyond the designation of Dr. Buller’s expertise
and istherefore inadmissible. Paragraph 50 speaks to the “ building block” of rings, a matter that
was clearly raised in Dr. Buller’ sfirst report. 1f he was aware of other stents, which employed
this “building block”, he could and should have referred to them in hisfirst report. Thisis not

proper reply evidence.

[74] Paragraphs 55-57 are basically confirmatory of evidence contained in Dr. Buller’ sfirst
report: the “smoothness’ of the wall surface relates to the ability to deliver the stent. It is not

proper reply evidence.



Page: 28

[75] Paragraphs 60-66 (except paragraph 63, which was voluntarily struck) are directed to the
topic that half-slots are not fully bounded by metal. This goes to the position advanced in the

first report that both half-slots and full dlotsare slots. It isnot valid reply evidence.

[76] Thearticlesreferred to in paragraph 84 are new. However, they address the point that the
NIR stent is composed of rings. Therefore, they should have been included in the first report.

The evidence in paragraph 87-89 speaks to the same topic and is not valid reply evidence.

[77] The statementsin paragraphs 85 and 86 as well those in paragraphs 100-105 are
inadmissible because they are hearsay. The comments in paragraphs 91-94 are beyond the

parameters of Dr. Buller’ s designation of expertise and are inadmissible on that basis.

[78] | reach adifferent conclusion with respect to the comments in paragraph 96. Boston
Scientific characterizes the contents of this paragraph as being beyond the scope of Dr. Buller's
expertise. | do not think that is necessarily so. The paragraph contains a discussion of lines
drawn on aflexed stent to demonstrate that certain parts of the stent remain parallel. Itisavisua
analysis of astent. This paragraph (as well as others surrounding it that relate to “function”) isin
reply to Boston Scientific’s evidence that the NIR stent is uniformly flexible (unlike stents made
pursuant to the '186 Patent). The statement is therefore valid reply to that point. However, to the
extent that Dr. Buller’s opinion (that the NIR stent is not uniformly flexible) relates to the
argument that the NIR stent is composed of short tubular members connected by flexible
connectors, such evidence ought to have been included in the first report because it is atopic

that, initially, was raised by Johnson & Johnson. Paragraph 98 illustrates Dr. Buller’ s effort to
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equate “uniform flexibility” with the portrayal of the NIR stent as rings and connectors and is not

valid reply.

[79] Paragraph 107 is not admissible. The information goes to the increased flexibility of the

Palmaz-Schatz stent over the Palmaz stent. It should have been in the first report.

[80] Paragraphs 108, 110, and 111 are beyond Dr. Buller’s designation of expertise and are
inadmissible on that basis. | disagree with Boston Scientific that paragraphs 112-114 are
similarly inadmissible. These paragraphs discuss the results of certain studies concerning
various stents and the likelihood of restenosis on their deployment. The information responds to

Dr. Cumberland’ s evidence about vessel support.

[81] Thisleavesparagraphs 16, 17, 20, 23-26, 28, 31, 32, 34-37, 45-49, and 70-74. These
paragraphs relate to Boston Scientific’s proposed construction that a tubular member must be
elongate and that a short ring would not function as a stent. This proposed construction
responded to Johnson & Johnson’s position that, while atubular member must be cylindrical and
hollow, no other characteristics are contemplated by the patentsin suit. The question is whether
Johnson & Johnson ought to have anticipated this position and put evidence to refuteit in its

case-in-chief.

[82] Johnson & Johnson claims that, although this question concerns the construing of the
patent, it has direct implications on determinations with respect to infringement. According to

Johnson & Johnson, it should not be expected to anticipate Boston Scientific’s position that
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tubular members must be elongate and, particularly, that a short stent of half-slots would not

function as a stent on its own.

[83] Boston Scientific argues that Johnson & Johnson had its “crack” at construction. It
construed the patent and, after Boston Scientific proposed its construction, Johnson & Johnson
seeks to disagree. Its statement that the tubular member does not need to be elongate is
equivalent to its evidence-in-chief that the tubular member can be a short ring. Johnson &
Johnson is saying the same thing in a different way. Having had its chance to construe the
patent, Johnson & Johnson should not be given a second opportunity to repeat or confirm its
origina construction. Further, evidence which is simply arebuttal of evidence led as part of the

defence case, and could have been led in chief, is prohibited.

[84] | have some misgiving regarding Johnson & Johnson’s position that it was “genuinely
surprised” by Boston Scientific’s construction of atubular member as elongate. It isarguable
that Boston Scientific's Further Fresh as Amended Statement of Defence and Counterclaim
should have put Johnson & Johnson on notice because of the “claims broader” allegations. On
the other hand, Johnson & Johnson did not require evidence regarding the requisite length of a
tubular member in order to advance its construction or infringement arguments. Additionally,
the rule that prohibits evidence which is simply arebuttal of evidence led as part of the defence
is, inmy view, adifficult oneto apply. | am inclined to give Johnson & Johnson the benefit of
the doubt and to rule that (except for paragraphs 28 and 31) the remaining paragraphs are
admissible as proper reply evidence. If | am wrong, then | exercise my residual discretion to

admit them.
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[85] Paragraphs 28 and 31, broadly speaking, reply to Boston Scientific’'s argument that a
tubular member should be elongate. Paragraph 28 states, because the tubular member has “ends’
does not mean it is “elongate”’. Paragraph 31 states the same thing regarding a“ plurality of
dots’. Although these paragraphs are replying to the construction of tubular members as
elongate, they do not add anything new or change Johnson & Johnson’s original proposed
construction. Thisisnot valid reply; it is merely confirmatory of the evidence-in-chief with abit

of a“spin”.

[86] Indirectly, paragraphs 10, 12 and 13 could be said to relate to the issues of “elongate” and
“function”. However, these paragraphs have been determined to be inadmissible for other

reasons and those rulings stand.

[87] Notwithstanding my rulings of inadmissibility, | have examined the evidence. Had |

concluded that it constitutes proper reply evidence, its content would not have affected my

conclusions with respect to validity and infringement.

Claim Construction

The Law

[88] The companion Supreme Court of Canada decisionsin Free World Trust v. Electro Santé
Inc. (2000), 9 C.P.R. (4™) 168 (S.C.C.) (Free World Trust) and Whirlpool Corp. v. Camco Inc.
(2000), 9 C.P.R. (4™ 129 (S.C.C.) (Whirlpool) remain the seminal authorities regarding claim

congtruction. There, the Supreme Court examined and analysed the existing jurisprudence then
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synthesized and articulated the principles applicable to patent construction. Notably, the Court held
that claim construction is antecedent to issues of validity and infringement. The principles set out
below, although emanating from voluble jurisprudence, are discussed in and are derived from Free

World Trust and Whirlpool.

[89] Theclaimsof apatent receive one and the same interpretation for all purposes. Since
construction is antecedent to the analysis of infringement or validity, the first task of thetria judge
isto construe the claims of the patents at issue. Here, as noted earlier, the applications for the
patents at suit were filed prior to October 1, 1989. Consequently, the claims are to be construed as
of the dates that the patents were issued. The relevant date for the '505 Patent is March 19, 1991,

and for the 186 patent, it isApril 14, 1994.

[90] The Supreme Court endorsed a*“ purposive construction” to enable the termsin the clamsto
be given the meaning intended by the patentee based on areading of the claimsin the context of the
patent asawhole. The claims areto be construed with “amind willing to understand, not by a mind
desirous of misunderstanding”. The words chosen by the patentee should be read in the sense the
inventor is presumed to have intended and in away that is sympathetic to accomplishment of the
inventor’s purpose, express or implicit, in the text of the claims. The patent ought not to be
construed malevolently but need not be construed benevolently. The claims may be broader in
scope than the preferred embodiment, but may not be broader than what is disclosed or taught in the
disclosure. Moreover, while the claims must be construed with reference to the entire disclosure,
the patenteeis not permitted to expand the scope of the monopoly specificaly expressed in the

claims“by borrowing this or that gloss from other parts of the specification”.
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[91] Theinventor’sintention is manifested in the patent claims as read and understood by the
addressee, that is, by a person skilled in the art. The patent should be construed from this
perspective. The average person skilled in the particular art of the patent is not agrammarian or
etymologist and does not indulge in ameticulous and verba analysis. Rather, an informed
interpretation is accomplished by having regard to the common knowledge shared by competent

ordinary workersin the art having the skills required to practice the invention.

[92] Whileclaim construction isaquestion of law, expert evidenceis admissible to determine
what the common knowledge was at the time of the patent. Expert evidence may aso be presented
asto the meaning of words used in the claims. The expert’ sroleis not to interpret the claims of the
patent but to put the tria judge in the position of being ableto do so in aknowledgeable way. The
words and phrases used in the claims must be construed in the context of the specification asa

whole, without resort to extrinsic evidence.

[93] Thispurposive construction promotes adherence to the language of the claims and, in turn,
achieves fairness and predictability. The claims of a patent perform a public notice function by
setting out the scope of the monopoly, so that the public may know where it may go with impunity.
Claim construction anaysis gives meaning to the words and phrases of the claims and identifies the
particular words or phrases in the claims that describe what the inventor considers to be the

“essential” elements of the invention.

[94] Guided by these principles, | turn to the construction of the claimsin this matter.
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The '505 Patent
[95] For ease of reference, claim 1 is again reproduced.
1. An expandableintralumina vascular graft, comprising:
athin walled tubular member having first and second ends and awall surface
disposed between the first and second ends, the wall surface having a substantially
uniform thickness and a plurality of dlotsformed therein, the dots being disposed
substantialy paralle to the longitudinal axis of the tubular member;

the tubular member having afirst diameter which permitsintraluminal delivery of
the tubular member into a body passageway having alumen; and

the tubular member having a second, expanded and deformed diameter, upon the
application from the interior of the tubular member of aradially, outwardly
extending force, which second diameter is variable and dependent upon the amount

of force applied to the tubular member, whereby the tubular member may be
expanded and deformed to expand the lumen of the body passageway .

[96] The'505 Patent describesthe field of the invention asfollows:
The invention relates to an expandable intraluminal graft for use
within abody passageway or duct and, more particularly, expandable
intraluminal vascular grafts which are particularly useful for

repairing blood vessels narrowed or occluded by disease; and a
method and apparatus for implanting expandable intraluminal grafts.

[97] The parties agree that the patent is addressed to a manufacturer of medical devices. This
manufacturer would rely upon the advice of engineers, more specifically engineers with some
expertise in the design, construction and analysis of medical devices, particularly those that are
inserted in the human body. The engineers, in turn, would be dependent upon the input of

interventional cardiologists or radiologists. Thus, for practical purposes, the person skilled in the art
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with respect to the patents at suit is ateam of mechanical engineers and interventional cardiologists

or radiologists.

[98] | heard the expert testimony of three mechanical engineers (Doctors Stringfellow and
Prendergast and Mr. Opolski) and two interventiona cardiologists (Doctors Buller and Cumberland,
the latter isalso qualified in interventional radiology). My task would be simple had they agreed as
to the meaning of the terms contained in the patent. Alas, it wasnot so. Some terms are rigorously
contested. That said, there are words and phrases that are not in dispute. 1t seems sensible to begin
with the non-contentious terms. In so doing, | will refer to the evidence of the witnesses, where
necessary. Referencesto the evidence of asingle witness are for convenience only and are not
indicative that the evidence of that witnessisto be preferred over that of another, unless expressy
so stated. Further, | note that the defendant takes no issue with the * proposed claim constructions
that [the plaintiffs] gave yesterday with regard to the non-contested phrases and terms’ (transcript,

pp. 4696, 4697). Some critical terms such as* comprising”, “tubular member” and “dots’ will be

addressed |ater.

[99] “Expandable’” means capable of opening up or out, or becoming greater in size. Figure 1A
in the preferred embodiment of the '505 Patent shows a structure that has arelatively small
diameter. Figure 1B shows the structure after it has been expanded to alarger size, that is, of a

diameter larger than that of Figure 1A. This depicts something that is expandable.
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[100] “Vascular” typically relatesto the blood. The claims of the patent in suit are not limited to
use of the device within the coronary artery. Theinvention isvery broad and coversuseinal and
any body passageways (Dr. Buller, transcript, p. 402). Thus, the plaintiffs propose that, in the
context of this patent, the term “vascular” means “ relating to tubes conveying bodily fluids, such as

blood vessels’. | agree with that construction.

[101] “Body passageway” is specifically referred to at page 11 of the patent disclosure. There, it
states that the term “encompasses any duct within the human body, such as those previously
described, aswell asany vein, artery, or blood vessel within the human vascular system”. The
experts agree, and | concur, that “body passageway” includes any duct within the human body,

including blood vessels.
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[102] *“Graft”, according to the expert testimony, means the same thing as “ prosthesis’ and
“stent”. Thedisclosure, at page 11, states that the terms “ expandable intraluminal vascular graft”
and “expandable prosthesis’ are interchangeably used to some extent in describing the present
invention”. Dr. Buller related that the term “intraluminal vascular graft” as used by Dr. Palmaz in
the '505 Patent would, by 1991, be well-known as a stent. In hisintroduction to the '505 Patent,

Dr. Palmaz calls out some prior art stents, which he says are intraluminal vascular grafts (transcript,
p. 269). By 1991, the term of art for a balloon-expandable stent was a“stent” and has remained so.
All these devicesfor intralumina delivery and remote treatment, both self-expanding stents and

balloon —expandable stents, were and are referred to as “ stents” (transcript, pp. 320, 321).

[103] Thus, theterm “graft” includes a stent, that is, a device used to support a body passageway.

Theterm “prosthesis” includes a balloon-expandable stent.

[104] “First diameter” refersto the diameter of the stent beforeit is expanded. It isillustrated in

the figure below (from Dr. Buller’ s Witness Statement) where the diameter is represented as d.

The phrase smply means that each tubular member has afirst diameter.

[105] Thefirst diameter must be such that it “permits intraluminal delivery of the tubular member

into abody passageway having alumen”. Dr. Buller explained that this means “within the lumen”.
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He described “intralumina delivery” as aterm of art meaning delivery by anon-surgical procedure.
Intraluminal delivery isthe means by which a device can be delivered to a distant, remote point to
treat a body passageway through the passageway itself, rather than through surgical opening (Dr.
Buller, transcript, p. 293). Thus, intraluminal delivery means that the tubular member arrives at the
desired location in the body passageway by being passed within and along the inside of the body
passageway. Dr. Prendergast, in his description of the first diameter of the Palmaz stent, said “[it] is
the diameter in the delivery state, which permits delivery of the stent into a body passageway having

alumen” (Dr. Prendergast, Expert Report).

[106] | construe the phrase to mean that the first diameter permits the placement of the tubular

member at the desired location by passing it within and along the inside of abody passageway.

[107] *“Second expanded and deformed diameter” refers to the diameter of the tubular member
after it is expanded into anew, larger shape. The diagram (again from Dr. Buller’ s Witness

Statement) depi cts the expansion from outer diameter d1 to d2.
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[108] The concept of “deformation” has been discussed earlier in these reasons. 1t means
permanent change. The disclosure states that the term means that the material from which the stent
is manufactured is subjected to aforce which is greater than the elastic limit of the material utilized
to makeit ('505 Patent, p. 15). A skilled person reading the patent would understand that the term
“deformed” is used to explain that the metal of the stent must be plastically deformed to
permanently maintain its second diameter. Otherwise, the stent would spring back to where it was
(Dr. Prendergast, transcript, p. 2799). Therefore, the phrase means that the tubular member has a

second diameter that is permanently larger in size than the first diameter.

[109] Inreation to coronary artery stents specificaly, the diameter of a stent (beforeit isinflated)
isabout 1 mm (Dr. Strauss, transcript, p. 194). The stent is expanded to about 3 mm, the degree of
expansion being controllable. The range for the diameter of an expanded stent would be 2.5 mmto

4 m., sometimes larger. (Dr. Cumberland, Expert Report and transcript, pp. 1129-1131).

[110] The second diameter is produced “upon the application from the interior of the tubular
member of aradialy, outwardly extending force”. Thisterm isunderstood to mean aforce directed
outwardly from the inside of the tubular member asillustrated by the arrows in the figure from Dr.
Buller' s Witness Statement reproduced below. The arrows represent aforce from the inside
pushing outwards. Although the diagram gives theimpression that it is merely at one point along
the length, the force would be along the entire length of the tubular member and it is this force that
would produce the permanent bending or plastic deformation which enlarges the tubular member

from the first diameter to the larger second diameter. (Dr. Buller, transcript, p. 300).
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[111] The preferred way of achieving thisforceisto use an angioplasty balloon inflated to high
pressure. By placing an angioplasty balloon inside the structure and blowing it up to high pressure,
the force required to permanently bend or plastically deform the deviceis produced. (Dr. Buller,
transcript, pp. 300, 301). Thiswould be the normal situation with respect to coronary artery stents.
However, the patent does not require that the force be produced by a balloon. It dso alowsfor the
force to be produced by a series of mechanical levers. Dr. Cumberland believes, on reading the
clam asawhole and in light of the description found in the patent, that it is apparent that the
expansion of the graft isintended to be in the radia direction so that the graft can come into contact

with the vessel wall (Dr. Cumberland, Expert Report).

[112] | construe this phrase to mean “upon the application of aforce pushing radialy outward”.

[113] Thisforce, which expands and deforms the tubular member, is*variable and dependent
upon the amount of force applied to the tubular member”. The evidence indicates that these terms
mean that the second diameter can be varied, depending upon the amount of force applied to the
tubular members. By adjusting the pressure in the balloon, the final dimension of the stent can be
correspondingly adjusted. Inside the patient, “you can adjust the fina diameter by cranking up the

pressure in the balloon, or by changing to alarger balloon and then making the device even larger”
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(Dr. Buller, transcript pp. 250, 251). This provides control over the final dimensions of the stent.
When Dr. Sigwart intensified the pressure (beyond that generally applied) to fully expand the

Wallstent, his technique became known asthe “ SwissKiss’ (Dr. Cumberland, Expert Report).

[114] Consequently, this phrase means that the second diameter is variable and dependent upon

the amount of force applied to the tubular member.

[115] Thisvariable force, which expands and deforms the tubular member, must be such that it
will “expand the lumen of the body passageway”. The disclosureinforms us that “it should be
understood that the methods and apparatus of the present invention are useful not only for
expanding the lumen of a body passageway, such as an artery, vein, or blood vessel of the human
vascular system, but are also useful to perform the previously described proceduresto
intraluminally reinforce other body passageways or ducts as previoudy described” (‘505 Patent,
pp. 16, 17). Because the device isdesigned to remain in the body, it is evident that it isintended to

expand and scaffold the lumen of the body passageway.

[116] Thisconcludes the discussion on most of the non-contentious terms and phrases. The word
“intruminal” asitisusedinclaim 1 in relation to the “expandable intraluminal vascular graft” (or
stent) isthe subject of some debate. The plaintiffs experts maintain that the termisintended to
mean the placement of the device at the desired location in the body passageway by being passed

within and along the inside of the body passageway.
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[117] Thisview isbased on the reasoning that “lumen” means the “cavity of atubular organ, such
asablood vessdl or intestine”. Although | previously equated the “lumen” to the  channel” of the
passageway, either description (cavity or channdl), in my view, is appropriate. The plaintiffs say
that the prefix “intra” meanswithin. Therefore, “intralumina” means the cavity of atubular organ
such asablood vessal or other body passageway (Withess Statements of Drs. Buller and
Stringfellow, Exhibits 3 and 4 respectively). Onthelast point, | do not understand the defendant’s
experts to say otherwise. The divergencein opinion arises asaresult of Dr. Buller’ sreliance on the

introduction to the '505 Patent.

[118] Dr. Buller opinesthat, in the introduction, Dr. Palmaz explains “intraluminal vascular
grafting”. In providing examples of prior art, he instructs the reader that thisis a process of
delivery, dong abody passageway, to obviate the need for surgery. Dr. Palmaz taught that this
wholefield of development was to avoid subjecting patients to conventional open surgery and to
allow for intraluminal delivery (sometimes called “ percuntaneous treatment”) to avoid such major
surgery. Percetaneous means through the skin. Cutaneousis skin, and “per” means going through
it. According to Dr. Buller, this procedure is done through the skin to distinguish it from a mgjor,
open surgical procedure. Thus, he understands the patent to be teaching that the device is delivered
to the lumen and expanded there, in contrast to asurgical graft, which is used to bypass or replace a

part (transcript, pp. 225, 268, 322).

[119] The defendant’ s experts take the view that the word “intralumina”, when it is used to
describe the vascular graft, describes the intended location. Dr. Cumberland claims that to import

intraluminal delivery into the description of the graft imports “in part ameaning that would not have
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been taken by a person skilled in the art either in 1991 or 1994”. He maintainsthat, in this context,
“intraluminal” means that the tubular member is placed within abody passageway, such as ablood
vessel. Theterm isintended to specify where the devices are used rather than their method of
delivery (Dr. Cumberland, Expert Report). It does not presuppose any particular delivery (Dr.
Cumberland, transcript, p. 1151). Mr. Opolski’sview isthat the addition of the “intraluminal”
qualifier helps direct the skilled person as to where the device is to be used and conveysthat the

graft will be within the lumen of the vessel (Opolski Expert Report).

[120] Theword “intralumina” appearstwiceinclaim 1. At the outset, it describes the vascular
graft. Later, when thefirst diameter is addressed, it states that the first diameter permits
“intralumina” delivery. Hence, at one point “intralumina” modifies the word “graft”. Inthis
sensg, it describes the graft itself and therefore, in this patent, its placement. However,
“intraluminal” is aso used a second time to modify the “delivery” of the graft. Becausethe
adjective is used to describe different words, the question iswhether it isto be given different

meanings for its different contexts.

[121] Ascautioned in Whirlpool, when a patent issues, it is an enactment within the definition of
“regulation” in subsection 2(1) of the Interpretation Act, R.S.C. 1985, c. I-21. It must be given such
interpretation according to section 12 of the Interpretation Act “as best ensures the attainment of its
objects’. Intention is manifested in words, whose meaning should be respected, but words
themselves occur in a context that generally provides cluesto their interpretation and a safeguard

against their misinterpretation.
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[122] Although the defendant concedes that terms are generaly to be given the same meaning
throughout the claims, it is said that because of the manner in which the claims are expressed, such

is not the case here.

[123] Inmy opinion, the interpretation of thisterm underscores the rationale behind Whirlpool and
Free World Trust. When regard is had to the patent asawhole, that is, in context, the patent speaks
to the “invention” as an aternative to conventional vascular surgery. It discusses percuntaneous
insertion into ablood vessal. In more than one instance, it addresses delivery by way of catheter to
the desired location. None of the devices discussed as prior art involved open surgery. Angioplasty
itself was hailed as an aternative to surgery. The discussion of angioplasty and its disadvantagesin

the disclosure refers to the necessity of having a surgeon on call in the event of [complications).

[124] It seemsto me that one of the most fundamental aspects of the '505 Patent is that it avoids
the requirement of open surgery. The foundation or premise upon which the devicerestsis
intraluminal delivery. Thus, notwithstanding that the adjective “intralumina” at the outset of the
claim modifies the vascular graft, in my view, itisimplicit that it isan “intraluminal” graft that isto
be delivered “intraluminally”. Thisnotionis reinforced by the inclusion of the word “intraluminal”
modifying the word “delivery” in claim 1. To determine otherwise, in the context of this patent,
would indeed run afoul of Justice Binnie's admonition that a*“grammatical” approach isto be
avoided. Further, | cannot conceive of one reading the patent in itstotality and not appreciating that
“intrauminal” isintended to describe both the device and the delivery. To so construe the word

does not broaden what is taught or disclosed in the disclosure. | prefer the evidence of Dr. Buller in

this respect.
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[125] Accordingly, | construe the word “intraluminal” to mean both the placement and the
delivery of the device, the delivery being the passing of the stent within and aong the inside of the
body passageway. That said, | agree with the plaintiffs that nothing much turns on this construction.

The device ends up in the lumen in any event.

[126] The debate occursin relation to the “tubular member” portion of the clam. Claim 1 refers
to “an expandable intraluminal vascular graft, comprising”:

A thin-walled tubular member having first and second ends and a

wall surface disposed between the first and second ends, the wall

surface having a substantially uniform thickness and a plurality of

dots formed therein, the dots being disposed substantially paralel to
the longitudinal axis of the tubular member.

[127] Thereissome common ground in relation to the terms “first and second ends’, “wall

surface’, “thin-walled” and “ substantially uniform thickness’.

[128] The“first and second ends’ are understood by al to mean that the tubular member has two
ends—one at each end of the tubular member. The phrase means that each tubular member has two

ends.

[129] Thereferenceto wall surfaceisareference to the wall of the tubular member. It isthe
surface of the tubular member (made of the materia from which the tubular member ismade). Itis

“disposed” or located between the two ends of the tubular member.
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Thewall thicknessisillustrated as“t” in the diagram below.

- .".. - -. k!
wpll thicknem (8~ 7 'y

[130] Dr. Stringfellow explained that the term “thin-walled” is* used in terms of what the stent is
used for”. If itis*“thin enough for the function of the stent, then it is considered thin-walled”. The
stent’ s purpose “isto scaffold the artery and alow blood to pass through. So, if it’s not thin-walled,
it will block that passage of blood through; so it has to be thin enough so that the blood can freely
flow through it” (transcript, p. 680). The phrase “thin-walled” means that the wall of the tubular

member isthin.

[131] *“Substantially uniform thickness’ was explained to mean that the thickness of the wall of
the tubular structure (represented as‘t” in the diagram above) is mostly the same throughout. In the
diagram, theradial dimension “t” is exactly the same both circumferentially and longitudinally. The
diagram represents a structure with precise uniform thickness. The claim requires that the wall

surface of the tubular member have “ substantially uniform thickness’.

[132] | concur with the expert evidence and conclude that this phrase should be construed as

meaning that the wall thickness of the tubular member is mostly the same throughoui.
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[133] Thereisalso agreement that “tubular” means“tube-like”. Being “tube-like’ requires that
the structure be cylindrical and hollow. Whether it must aso be elongate is a matter of debate that

will be discussed later.

[134] Before embarking upon adiscussion regarding the areas of controversy, dependent claims
11 and 22 require attention.
These claims read as follows:
11. The expandable intraluminal vascular graft of claim 1, wherein the outside of the wall
surface of the tubular member is asmooth surface, when the tubular member hasthe first

diameter.

22. The expandable prosthesis of claim 12, wherein the outside of the wall surface of the
tubular member is a smooth surface, when the tubular member has the first diameter.

[135] Theterm that is not embraced by the construction of claim 1 isthe word “smooth”. The
disclosure refers to the word “smooth” at page 15 where (referring to the stent in the second,
expanded diameter) it states that the outer surface, which would be in contact with the body
passageway, should be relatively smooth. Although the patent indicates that the smooth surface

“will be hereinafter described in greater detail”, there is no further description or definition.

[136] Itisclear that claims 11 and 22 of the '505 Patent require that the outside of the wall of
the tubular member be a smooth surface when the tubular member has the first diameter. AsDr.
Stringfellow noted, “smooth” isarelative term. The question is whether it is smooth enough for

the job for which it isintended.
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[137] Leaving aside the details of the explanations provided by the expert witnesses, the bottom
line for each of them is that the tubular member has to be smooth enough to get into the body and
be tracked along the arteries to its ultimate location, without causing damage. That is, although
the tubular member may have some dlight ridges or bumps, it must be smooth enough to be

delivered intraluminally.

[138] Consequently, | construe the word “smooth” to mean smooth enough in the first diameter

to permit intraluminal delivery.

[139] The controversy that existsin relation to the remaining words and phrases arises as aresult
of Dr. Buller’ stheory regarding the tubular member. Synoptically, Dr. Buller opines that the
building block of the Palmaz stent isaring of half-dots and that each ring of half-dotsisatubular
member. The defendant characterizes Dr. Buller’ s proposed claim congtruction as onethat is

designed to find infringement.

[140] Before examining the perspectives of the partiesin detall, it isimportant to understand
Dr. Buller’ s position. Although he testified at length in this respect, | am satisfied that the essence
of Dr. Buller’ s opinion in this respect is captured in his Witness Statement. My summation of his
thesis, at this point, is derived largely from that statement as amplified by his evidence in chief

(transcript, pp. 281-288, 326-338). It assistsif Fig. 1A of the preferred embodiment is reproduced.
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[141] Dr. Buller’s position hinges on a paragraph found at page 14 of the '505 Patent, which reads:

Alternating slots disposed about the circumference of tubular
member 71 at both the first and second ends 72, 73 of the tubular
member 71 will only have alength equal to approximately one-half
of the length of a complete dot 82, such half-dot 82 being bounded
by members 78, 79, at both the first and second ends 72, 73 of
tubular member 71. Although the graft, or prosthesis, 70 of FIGS.
1A and 1B isillustrated to have alength approximately equal to the
length of two dots 82, it should be apparent that the length of the
graft 70 could be made longer or shorter as desired.

[142] Dr. Buller claimsthat, following these directions, the length of the stent could be made
longer or shorter. He proposes a methodology by which this lengthening or shortening could occur.
He asserts that the stent illustrated in FIG 1A of the '505 Patent would be made longer by turning

the half-dots a one end of the stent into whole dots asindicated in the diagram below.
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[143] Similarly, he claimsthat the stent could be made shorter by removing a haf-dot from the

end of the stent as shown in the diagram below (Fig. 1A less one half-dot).

[144] The stent could be made shorter still by removing further sets of half-dots until only aring

made of half-dots remains as shown by the two diagrams that follow.
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[145] According to Dr. Buller, thering of half-dots, shown in the lower diagram above, isthe
building block of the stent of the '505 Patent and is a tubular member as he understands the term to
be used in the patent. It isatubular member because thering of half-dotsis hollow, generally

cylindrical and therefore tube-like.

[146] | should notethat Dr. Stringfellow agrees with Dr. Buller in the sense that they, together,
provide atable of definitions evidencing their consensus as to the meanings of the words and
phrases contained in the claims of the impugned patent. However, aside from this table of
definitions (Witness Statements, exhibits 3 and 4 respectively), Dr. Stringfellow’ s evidence is
largely devoted to the issue of infringement. He does endorse Dr. Buller’ s building block “ring”
concept, but it is clear to me, and | find as afact, that the notion of the building block “ring” is
Dr. Buller’s (in accordance with hisinterpretation of the patent). Dr. Buller’sopinionis, in short,

that atubular member can be aring of haf-dots.

[147] The defendant vehemently contests the building block “ring” postulation. Boston

Scientific' s expert witnesses maintain that the claims of the '505 Patent do not contemplate a ring of
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half-dots or a tubular member with half-dots disposed in itswall surface. They assert that adot
must be bounded on al sides and atubular member must be elongated and function as a stent.

Moreover, aring of haf-dotsis not atubular member and it does not contain dots.

[148] Inthe end, the resolution turns on the meanings to be ascribed to “tubular member” and

“dots’ inclaim 1.

[149] My anaysis of these issuesincludes consideration of the evidence provided by the expert
witnesses. Specific references to transcript pages will not be provided because, in many instances,
the same propositions were advanced repeatedly. Such references would prove cumbersome and
would unduly interrupt the flow of the discussion. It should be apparent, in due course, that the
positions taken by the various witnesses are both considered and assessed. | summarize the
positions of the parties with respect to each of the contested terms. My analysis and determinations

will follow only after the evidence and arguments have been reviewed.

[150] Drs. Cumberland and Prendergast, and Mr. Opolski, for Boston Scientific, share the view
that the tubular member in clam 1 of the '505 Patent is the functional graft (or stent), without a
coating or anchor. The graft must include atubular member and must be capable of functioning, as
described in the patent, with one tubular member only. In brief, these expertsinterpret claim 1 asa
reference to asingle tubular member. They aso say that the tubular member should be elongate to
properly function as astent, that is, the length of the stent is sized appropriately to scaffold alesion
inan artery. Boston Scientific notes Dr. Buller’s evidence that the Palmaz stent came in avariety of

lengths, al of which were longer than 7 mm. Dr. Cumberland cautions that if the tubular member
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were too short, thereisarisk that it could tilt upon expansion. If astent tilted upon expansion, it
would not perform its supportive function. Moreover, it would lie in the blood stream, “with

thrombosis being alikely result”.

[151] With respect to “elongate” this means that the structure has alength notably greater than its
diameter. The Boston Scientific witnesses say that, although the claims do not specify alength for
the tubular member, length isimplicit because the claim describes the tubular member as having
two parts or components. awall surface and two ends. Itissaid that a skilled person would

understand from this that the tubular member isnot aring.

[152] Boston Scientific's experts maintain that the tubular member is to be distinguished from a
ring (the latter has alength less than its diameter, or an aspect ratio of lessthan 1). Thereisno
magical line to determine the length of atube versusaring. However, the requirement for stability
and the requirement for scaffolding is understood from the patent. The ring of half-dots (the
“building block”) is not el ongate, could not be considered to be atubular member and would not
function asastent. It would be either too short to act as a scaffold along the length of the stenotic
region, or, if it were stretched to sufficient length, it would be too flexible and would collapse under
the compressive force of the vessel wall. Thering of half-dotswould not be sufficiently long to

push open the artery in away that would allow blood to flow through the vessel again.

[153] Further, aring of half-dots (the “building block™) would be prone to instability. Once the
aspect ratio islessthan 1, the stability is compromised (the lower the aspect ratio, the lower the

stability). When thering of half-dotsis expanded, its aspect ratio is about 0.25 (like awedding
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band) and a skilled person would not consider it to be tubular. Most lesionsin the vascular system
are about 10 mminlength. Typicaly, cardiologists want the stent to be dightly longer than the
lesion so that the stent may extend somewhat on either side of thelesion. A tubular member that
does not meet the basic functional requirements of a stent cannot be within the scope of the patent,
which clearly relates to an implantable medical device. Once expanded, the ring of half-dots will
be approximately 1 mm in length and 4 mm in diameter, hence the aspect ratio of approximately

0.25.

[154] Insum, on this point, the Boston Scientific expert witnesses maintain that the ring of half-
dots does not provide scaffolding becauseit is not long enough to deal with the lesion on its own.
Further, it would not provide protection against flaps or plague coming down. The skilled person

would know that the ring of half-slots would not function by itself.

[155] Next, the Boston Scientific experts maintain that the '505 Patent does not teach aring of
half-dots. Thereisno description, no illustration and no inference regarding such aring. Since
there is no hint, suggestion or teaching of aring of haf-dotsin the patent, Boston Scientific

contends that it is not open to me to construe the invention broader than it is disclosed.

[156] Moreover, based on the language of the patent, the shortest that the '505 Patent graft could
beisone complete dot long. The patent depicts a stent that is2 dotslong. The structure of the '505
Patent is described clearly in dot lengths. Although it could be longer or shorter than the tubular
member shown in Figure 1A, thisisin reference to dots. Therefore, the skilled person would

conclude that while the tubular member can be various lengths, the language of the patent and the
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functional requirements dictate that there be at least one complete dot in the stents described and

claimed in the Palmaz patent.

[157] The plaintiffs dispute Boston Scientific’'salegations. Drs. Buller and Stringfellow consider
tube-like to mean hollow and generdly cylindrical, but not necessarily elongate. If the tubular
member is hollow, there is space inside the cylinder where blood can pass through. A circular
cylinder is an example of atubular structure that extends along aline known as the longitudinal
access. Not al the attributes of atube must be present for an object to be tube-like or tubular. Dr.
Stringfellow unequivocally states that there is no magical dimension at which a structure ceases to

become aring and is then considered a tube.

[158] Johnson & Johnson’s position regarding the capacity of the ring of half-dotsto function asa
stent emanates almost exclusively from Dr. Buller. Dr. Stringfellow considered that he was not
qualified to respond to many of the questions regarding the efficiency of aring-like tubular member

in the practice of interventional cardiology.

[159] Dr. Buller pointsto the prior art of the '505 Patent and says that thereis specific reference to
intraluminal endovascular grafting as involving the use of a“tubular prosthetic graft”. It describes
structures which previously have been used as intraluminal vascular grafts as including “expanding
stainless stedl stents formed of stainless steel wire in azig-zag pattern”. Thisisthe Gianturco Z-
stent. The larger diameter Z-stent (referred to in the Wallace article and relied upon by the

defendant for purposes other than construction) had a length to diameter ratio of 0.625:1. Thus, in
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March of 1991, Dr. Palmaz was including devices having alength to diameter ratio of 0.625:1

within his meaning of the term “tubular”.

[160] Dr. Buller notesthat the AVE Micro Stent PL, the first generation of AVE's commercial
stent, had short tubular rings which, alone, or in tandem supported alesion. Johnson & Johnson
clamsthat Mr. Opolski, on cross-examination, agreed that a PAlmaz ring could work just aswell as
aMicrostent PL 4 mm long. He aso agreed that the patent does not say how many longitudinal
partsarein the device. Further, ear grommets are somewhat more than 1 mm long and at least 1
mm in diameter. Dr. Prendergast acknowledges that his paper refersto agrommet generically asa
ventilation tube. His paper sets out ranges for the dimensions of the ventilation tubes. For the low-
level, the length of the device is 1.08 mm and the diameter or inner boreis 1.3 mm. Therefore the
aspect ration (length to diameter ratio) of thistubeislessthan 1 (0.83:1). These devicesfor the

eardrum have flanges, like ridges, to stabilize them in the anatomical position.

[161] Inresponseto Dr. Cumberland’ s evidence relating to the difficulties associated with
inserting stents in tandem (in sequence), Dr. Buller states that many times, he has enlarged lesions
by using, in sequence, balloon-expandable stents that were shorter than the totality of thelesion. He
isaware of his colleagues having done likewise. In ahigh-quality catheter |aboratory, Dr. Buller
has not encountered problems visualizing the stent on x-ray screening (as Dr. Cumberland stated),

with gaps between the stents, or with an excessive overlap of the stents.

[162] Johnson & Johnson additionally dispute the claim of the Boston Scientific witnesses that the

shortest tubular member of the '505 Patent is one complete dot long. Dr. Buller maintainsthat if the
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tubular membersillustrated in Figures 1A and 1B of the patent were shortened to be one complete
dot long, they would appear asindicated in the diagram below. The expanded tubular member

would have alength (L) much small than its diameter (d).

[163] Asfor Dr. Prendergast’s FEA, Johnson & Johnson contend that the choice of a 15 mm long
ring of half-slots would not have been a practical choice for aring of half-dots that would work. It
saysthat Dr. Prendergast acknowledges that he was not, in any way, attempting to make a Palmaz
ring 15 mm long that would work. Rather, he wastrying to make a 15 mm-long ring to useasa
point of comparison to one that was shorter. That is, he was trying to measure the effect of
lengthening the ring (building block) to illustrate, examine and quantify, the extent to which a
lengthened ring will recoil after expansion. Shorter rings have higher resistance to elastic

deformation. Therefore, there would be less recail if the ring were made shorter.
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[164] Johnson & Johnson emphasizes that the '505 Patent expressly provides, at page 14, that the
graft can be made longer or shorter, as desired, than what isillustrated in the patent. It states
“[a]lthough the graft, or posthesis, 70 of FIGS. 1A and 1B isillustrated to have alength
approximately equal to the length of two dots 82, it should be apparent that the length of the graft

70 could be made longer or shorter asdesired”.

[165] To summarize Johnson & Johnson's position, its witnesses maintain that tubular means
tube-like (having at least some, but not necessarily all characteristics of atube). It means hollow
and generaly cylindrical, but need not be elongate. It need not be elongate in order not to tip or
tumble and it need not be long enough to span alesion onitsown. In the context of the '505 Patent,

“tubular” need not be elongate.

[166] The second magjor point of contention relates to the “dots’ of the Palmaz Patent. The '505
Patent describes “dots’ extensively and provides detail regarding what the dots are and how they
areformed and arranged. Claim 1 of the '505 Patent requires a plurality of dots formed in the wall

of the tubular member (depicted in Figure 1A as 71).

[167] It appearsto be common ground that “plurality” means more than one and “formed therein”
means that the dots are formed within the wall surface. Dr. Buller agrees that the term “formed

therein” meansthat the dot is defined by the metal surrounding it.

[168] It isaso agreed that the dots of the '505 Patent are el ongate since the patent describes the

shape of dots as being substantially longer than wide. Dr. Prendergast states that for the tubular



Page: 59

member to be able to expand as intended, the longitudina length of the dots must be substantially

greater than their width (which isin the circumferentia direction).

[169] Similarly, thereisno great debate about the fact that the dots are disposed (located)
substantially parallel to the longitudinal (lengthwise) axis of the tubular member. AsDr.
Prendergast explains, dotsrunning in the longitudinal direction will expand circumferentially. Sots
that are narrow or oriented other than longitudinally would not facilitate circumferential expansion

of the stent.

[170] The dispute centers on the meaning of the word “dot”, specifically whether it refersto a
complete dot, or to both acomplete dot and ahaf-dot. Boston Scientific, for avariety of reasons,
clamsthat it refersto a complete dot, which isfully enclosed (by the metal surrounding it).
Johnson & Johnson claim that “dot” includes half-dot and that each dot need not be fully enclosed.

The evidenceislengthy and it will be necessary to examineit in some detail.

[171] Boston Scientific witnesses note that the patent describes starting with the tube and making
dotsinthetube. It teachesthat the tubular member has awall surface that extends from one end of
the tubular member to the other, with dots formed therein. At page 13 of the '505 Patent, the
“surrounding” of the dotsis described asfollows:

Thus, the formation of dots 82 resultsin at least one elongate

member 75 being formed between adjacent dots 82, elongate

member 75 extending between the first and second ends 72, 73 of
tubular member 71, asseen in FG. 1A.
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The Boston Scientific experts claim that a tubular member must have one complete dot in it to fit

within the patent.

[172] The Pamaz Patent describes rectangles and elongated oval openings. Boston Scientific says
that both are closed structures, bounded on all sides. An elongated oval, by definition, isa structure
that has material al theway around it. Further, adot has connecting members at each end,
thereforeit isclosed. Looking at the patent as awhole, the skilled person would understand from

the patent that adot is bounded on al sides by metal.

[173] Dr. Prendergast notes that there is nothing in the patent to suggest that a“dot” within a
tubular member could be anything other than bounded on all sides. The introduction of the term
“half-dot” for the alternating openings at the ends reinforces that the “ slots’ are bounded on all
sides. The existence of the half-dot (not bounded on all sides and located at the ends) isinevitably
due to the complete dots. Dr. Cumberland refers to the patent’ s description of dots as having both
longitudina members and short transverse connecting members. Hence, the dots are enclosed. Mr.
Opolski maintains that the patent always refers to the entire opening — not part of the opening —as
thedot. Thelanguage“dotsformed therein” tellsthe skilled reader that the dots have to be fully

enclosed by wall e ements.

[174] Further, the Boston Scientific experts opine that the term “dot”, asit is used in the Palmaz
Patent, refersto an opening that is substantially regular in shape. If the dots are not of the same
genera size and shape, then it would be expected that the expansion of the stent would not be

uniform, but irregular. Moreover, if thereisonly ahaf-dot, there are not two endsto the structure
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and connecting member 77 does not exist. A structure of only half-dots does not have any
connecting members. To eliminate dots (as complete dots) isto eliminate the connecting members.

The only dots 82 labelled in Figure 1A are two complete dots 82.

[175] The Boston Scientific experts note that half of adot is not bounded and islocated at the
ends. The'505 Patent (page 14) statesthat, regardless of how many complete dotsthere arein the
tubular member, the tubular member will have half-dots at both ends:

Alternating slots disposed about the circumference of tubular

member 71 at both the first and second ends 72, 73 of tubular

member 71 will only have alength equal to approximately one-half

of the length of a complete dot 82, such half-dot 82 being bounded

by members 78, 79, at both the first and second ends 72, 73 of
tubular member 71.

[176] Thus, the ends of the tubular member are aternating between two things: full dots and half-
dots. Without the alternating openings at either end of the stent, a circumferential band of metal
would be formed thereby preventing expansion of the tubular member or stent. A skilled person

would recognize thisfact.

[177] The Boston Scientific experts also discuss the patent’ s description of the staggering of the
dots, by offsetting, so that there are openings at the ends of the stent. Thisallowsfor theradial
expansion and it constitutes an effort, by the inventor, to explain how the invention works on a
practical basis. The staggering of dots circumferentialy is necessary to enable the tubular member
to expand. Otherwise, aband of metal would be formed. When the tubular member of Figure 1A is

expanded, it’s going to have the hexagonal pattern that is seen in Figure 1B.
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[178] The crux of Boston Scientific's position isthat the word “dot” in the '505 Patent refers only
to acomplete dot. A complete dot iselongate, isbounded by metal on all sdes, and hasa

longitudinal axis substantialy parallel to the tubular member.

[179] Johnson & Johnson's expert, Dr. Buller, holds an opposing view. Dr. Buller claims that
page 14 of the '505 Patent, with reference to Figure 1A, refersto “aternating dots’, “complete dot”
and a“half-dot”:

Alternating slots disposed about the circumference of tubular

member 71 at both the first and second ends 72, 73 of tubular

member 71 will only have alength equal to approximately one-half

of the length of a complete dot 82, such half-dot 82 being bound by

members 78, 79, at both the first and second ends, 72, 73 of the
tubular member 71.

[180] In hisview, the patent teaches half-dots and to suggest otherwise isto ignore the clear
language of the disclosure. Alternating dotsinclude half-dots. At the ends of the tubular members,
there are haf-dots. The half-dots are bordered by elements 78 and 79. Thus, the '505 Patent calls
out that “dots’ include “whole dots’ or “complete dots’ and “haf-dots’. Both arecalled “dots’.
According to Dr. Buller, it isimportant that the patent says that “complete dots’ and “half dots’ are
both dots—they are just different types of dots. The wall surface extends from one end to the other
and the half-dots are clearly within that surface. Therefore, the alternating or half-dots arein the
wall surface of the structure. Thus, both the full (complete) dots and the (open) half-dots are within
thewall surface. Because “aternating slots’ of “haf-dots arereferred to as such, they are then

“dots’ asthat term has been used by Dr. PAlmaz in the '505 Patent.
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[181] Dr. Buller saysthat members 78 and 79 bound the half-dots at the ends. Member 79in
Figure 1A and 1B isindicated to be the same as connecting member 77. Members 77 and 79 define
aboundary of the haf-dotsin the end rings of the deviceillustrated. The half-dots do not have
material fully surrounding them and therefore not all dotsin the patent have material fully
surrounding them. “Complete dots’ do, but half-slots do not. Specificaly, in the introduction to the

'505 Patent, in the genera section, the patent says nothing about the ot being closed at the end.

[182] Disagreeing with Dr. Prendergast that the slots must be of the same general size and shape,
or substantially regular in shape, Dr. Buller provides examples of balloon-expandable stents which
he claims establish otherwise. He specifically refersto the BSC Express stent, the ACS (Abbott)

Multi-Link stent and NIR Conformer stent. He provides photographic images of the BSC Express

stent and the ACS (Abbott) Multi-Link Ultra stent.

[183] Regarding the staggered dots, Dr. Buller notes that page 13 of the '505 Patent uses the word
“preferably”:
Preferably, the first and second ends of each dot 82 are disposed

intermediate the first and second ends of adjacent dots 82 along the
longitudina axis of the tubular member 71.

[184] Because the sentence says“preferably” not “necessarily”, it isan option and “we don’t have
to haveit”. Further, inrelation to the “ends’, page 7 of the patent, in the section entitled “ Summary
of the Invention” states:

Another feature of the present invention isthat each dot may have

first and second ends, and the first and second ends of each dot are

disposed intermediate the first and second ends of adjacent dots
along the longitudinal axis of the tubular member.
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[185] Adgain, theword “may” indicates that the staggering is permissible, but not necessary.
Significantly, according to Dr. Buller, Drs. Prendergast and Cumberland and Mr. Opolski
considered the single compl ete s ot device to be an embodiment of the '505 Patent. There are no
offsetsin such device. Thus, the staggering is not necessary or essential. Reference to page 13 is
further illustrative in this respect:

Still with referenceto FIG. 1A, each dot will have first and second

ends with a connecting member 77 disposed at the first and second
ends of dots 82.

[186] Clearly, asserts Dr. Buller, dots 82 refer to complete dots. Inthe”“ Summary of the
Invention” section of the '505 Patent, there is no requirement that each dot have first and second

ends with a connecting member disposed at the first and second ends.

[187] Insum, Dr. Buller’sopinion isthat the tubular member could include complete dots and
half-dots. Both are called dots. Thisinterpretation is consistent with that adopted by the United
States Court of Appeal for the Federal Circuit in respect of the “corresponding U.S. patent” (Cordis
Corp. v. Boston Sientificet al., U.S.C.A.F.C., January 7, 2008 - Exhibit P-108-S) where it was

determined that “theterm ‘dots’ as used in claim 23, refersto both complete dots and half dots’.

[188] Thefina point of divergence concernsthe word “comprising”. At the outset of Claim 1, the
invention isintroduced as “[a]n expandable intraluminal vascular graft, comprising”. Much has

been said, particularly by the plaintiffs, in relation to the word “comprising”.
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[189] Johnson & Johnson notes that terms such as “comprising”, “consisting of” and “consisting
essentialy of” are transitional words or phrases used at the beginning of aclaimtojoin the
preamble to the claim elements. Relying on Burton Parsons Chemicals Inc. v. Hewlett-Packard
(Canada) Ltd. (1974), 17 C.P.R. (2d) 97 (S.C.C.), the plaintiffs say “comprising” is no vaguer than

“Includes’.

[190] The Johnson & Johnson expert witnesses, Drs. Buller and Stringfellow, consider the word
“comprising” to mean “includes’. Dr. Buller clamsthat it means “includes, but not limited to”.
Therefore, and in accordance with the evidence of Dr. Stringfellow, if the claimed graft or
prosthesisin the '505 Patent comprises or “includes’ nothing more than the tubular member, then
the tubular member would be the graft or prosthesis and would have to function as a graft or
prosthesis. Y, if the tubular member isonly part of the graft, it need not function as a graft or
prosthesis on itsown. The United States Court of Appeal for the Federa Circuit, in the Cordis
decision noted earlier, interpreted the word “comprising” as being “open” rather than “closed”.

That is, “comprising” does not mean “consisting of”.

[191] The plaintiffs censure the defendant’ s witnesses for providing an ambiguously inconsi stent
approach to what “comprising” means. On the one hand, Boston's experts say it means “includes,
but is not limited to” or “has’, while on the other hand they say that the word means“is’. All of the
defendant’ s withesses took the position that the tubular member described in Claim 1 of the '505

Patent had to be able to function as a graft or prosthesis. The plaintiffs say that thisis not so.
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[192] According to the plaintiffs, if “comprising” means includes, then the graft or prosthesis can
have parts other than atubular member. Although the graft or prosthesis as awhole must still
function as such, the tubular member part of it need not function as the graft or prosthesison its
own. Since it need not function on its own as a graft or stent, the tubular member in the '505 Patent
can use the rest of the structure of the graft or stent to support it. To bolster this reasoning, the
plaintiffs provide examples of various grafts that incorporate a ball oon-expandabl e tubular member

as part of the larger graft, in particular aPardoi & Palmaz AAA (abdominal aortic aneurysm) graft.

[193] Insum, the plaintiffs claim that “comprising” means “including but not limited to”. They
say that the tubular member can either be part of or all of the claimed graft or prosthesisin the '505

Patent.

[194] Boston Scientific, on the other hand, insists that, in the '505 Patent, the tubular member
(with the additional features described in the claims) isthe stent. Dr. Prendergast states that the
term “comprises’ or “comprising”’ means that elements, other than those specifically identified, can
beincluded. However, the device must not require such additiona elementsin order to function as

agraft or prosthesis.

[195] Moreover, Claim 4 of the patent refers to “the tubular member”. It isreferring to the same
tubular member of claim 1. Claim 4 simply adds a further limitation and is not changing “the
tubular member” of claim 1. Claim 4 refersto “the tubular member” inthe singular. Itistalking

about the same (one) tubular member that isreferred to in claim 1.
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[196] Dr. Pamaz refersto a“plurality” inrelationto“dots’ in claim 1. Nowhere in the '505

Patent does he refer to aplurality of tubular members.

[197] To summarize Boston Scientific's position, it issaid that, in aclaim where adeviceis said to
be “comprised by” or “comprising”, the claim must include those elements that are essential to the
working of the invention, as described. Nothing else should be necessary to make the invention

work.

Analysis
[198] Before turning to the construction of the contested words and phrases, some observations

regarding the testimony of the expert witnessesin this areaare in order.

[199] | place little weight on the plaintiffs’ submission that Dr. Cumberland’s credibility was
compromised because his responses to questions during a proceeding in the United States
differed from his answers (to the same questions) given in this proceeding. | found Dr.

Cumberland’ s explanations for the discrepancies to be thoughtful and reasonable.

[200] The procedure and approach in the United States differs from that in Canada. There, the
claims of the patent are construed during a Markman hearing. The file wrapper is given
significant emphasis whereas extrinsic evidence, while within the discretion of the judge, is
regarded as less reliable than the prosecution history in determining how to read the claim terms.

Generally, the construction is concluded without the benefit of expert testimony. Witnesses at
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trial are confined to the definitions contained in the Markman Order. That is not the situation in

Canada.

[201] Theresult isthat responses to questions in the United States are, of necessity, premised
on the Markman definitions. There, athough expert witnesses may not subscribe to, or even
agree with, the meanings assigned to specific terms or phrases, they must nevertheless apply
those meanings when testifying. Dr. Buller (the plaintiffs expert witness) encountered a similar

difficulty in responding to questions asked of him.

[202] Overdl, | found the expert witnesses to be generally credible. However, there are
degrees of credibility. Dr. Stringfellow is eminently qualified, but his evidence (with the
exception of the table of definitions arrived at in collaboration with Dr. Buller) was primarily
directed to the issue of infringement. Should | determine that Dr. Buller’s building block “ring”
theory isflawed (Dr. Stringfellow endorsed the concept), then much of Dr. Stringfellow’s

evidence regarding construction is rendered of little assistance.

[203] Both Drs. Cumberland and Buller have extensive experience regarding coronary artery
stents. Both have provided evidence in analogous litigation in the United Kingdom and the
United States. Their evidence was helpful, particularly regarding the use and properties of
coronary artery stentsin general. That said, on the matter of claim construction of contentious
terms, | did find Dr. Buller intransigent, particularly during cross-examination. He evaded
guestions that could expose any frailtiesin his theory and was intent on reiterating his views,

when he deemed it necessary, irrespective of whether those views were responsive to the
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guestions at hand. In short, Dr. Buller’ s repetitive emphasis on those areas favourable to his
interpretation and his reluctance to respond to certain questions asked of him was most
unhelpful. While Dr. Buller could, and should, have been of great assistance (which isthe
function of an expert witness), he fell short in thisrespect. Although well-qualified, his

credibility was compromised as aresult of his responses, or lack of them.

[204] Although Mr. Opolski’s evidence was also helpful, his tendency toward verbiage led to
confusion. In many instances, severa paragraphs could (and should) have been compressed into
afew sentences. While |l found Mr. Opolski credible, his evidence and the manner in which he

gave it was not without difficulty.

[205] Dr. Prendergast, on the other hand, was most effective. Interms of degrees of credibility,
| place him at the top of the range. While there may be isolated instances where | rely on the
evidence of another witness, overall, in areas of inconsistency among the experts, | prefer the
evidence of Dr. Prendergast. His qualifications are impeccable, he has devoted hislife (to date)
to academia and research, and he has no previous involvement in this, or analogous, litigation.
He was forthright, fair and reasonable in answering all questions asked of him, both during
examination-in-chief and cross-examination. In al instances, he answered thoughtfully and
directly. He, in my view, exemplifies the requisite characteristics and qualities of an expert

witness.

[206] | aso note that the submissions regarding the construction of the contentious terms of the

'505 Patent were rendered more complex because of the existence of the '186 Patent. Counsel for
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both parties, while conceding that | could not utilize the '186 Patent to inform my construction of
the '505 Patent, nonethel ess frequently vacillated from one to the other. The expert witnesses did
likewise. While it seemsto me that my task would be far easier if regard could be had to the
'186 Patent (an improvement of the '505 Patent) to assist in ascertaining the meaning of the '505
Patent, given the law discussed earlier, | do not believe such an option is available.

Consequently, my construction of the '505 Patent is totally independent of the '186 Patent.

[207] The debate regarding the word “comprising” arose at thetrial. The affidavits of Drs.
Buller and Stringfellow indicate that “comprising” means “includes’. During his testimony, Dr.
Buller emphasized that by “includes’, he means “includes, but not limited to”. Although Dr.
Cumberland states that he reads “includes’ as meaning “consists of”, he also saysthat it isfair to
say that it could mean “includes, but not limited to”. Mr. Opolski is more equivocal and would
restrict any itemsin addition to those delineated in claim 1 to those described elsewhere in the
claims (coating and anchors). Dr. Prendergast’s view is that, although the graft could have other
elements, it must not require such additional elementsin order to function as described and

intended in the patent.

[208] | agree with and accept Dr. Prendergast’ s view. The meaning of the word must be

derived from the context of the patent. Section 34 of the Patent Act reads.

Patent Act Loi sur lesbrevets
R.S., 1985, c. P-4 L.R., 1985, ch. P-4
(pre October 1, 1989) (avant le 1¥ Octobre 1989)

34. (1) An applicant shal in 34. (1) Dansle mémoire
the specification of his descriptif, le demandeur :
invention a) décrit d’ une fagon exacte et



(a) correctly and fully
described the invention and its
operation or use as
contemplated by the inventor;

(b) set out clearly the various
stepsin aprocess, or the
method of constructing,
making, compounding or using
amachine, manufacture or
composition of matter, in such
full, clear, concise and exact
terms as to enable any person
skilled in the art or science to
which it appertains, or with
which it ismost closely
connected, to make, construct,
compound or useit;

[...]

(e) particularly indicate and
distinctly claim the part,
improvement or combination
that he claims as his invention.

(2) The specification referred
to in subsection (1) shall end
with aclaim or claims stating
distinctly and in explicit terms
the things or combinations that
the applicant regards as new
and in which he clams an
exclusive property or

privilege.
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compléte I'invention et son
application ou exploitation,
telles que les a congues
I’inventeur;

b) expose clairement les
diverses phases d’ un procéde,
ou le mode de construction, de
confection, de composition ou
d utilisation d’ une machine,
d’un objet manufacturé ou

d’ un composé de matiéres,
dans des termes complets,
clairs, concis et exacts qui
permettent a toute personne
versee dans |’ art ou lascience
dont reléve I’ invention, ou
dans|’art ou la science qui

S en rapproche le plus, de
confectionner, construire,
composer ou utiliser I’ objet de
I'invention;

[..]

€) indique particulierement et
revendique distinctement la
partie, le perfectionnement ou
lacombinaison qu'il réclame
comme son invention.

(2) Le mémoire descriptif se
termine par une ou plusieurs
revendications exposant
distinctement et en termes
explicites les choses ou
combinaisons que le
demandeur considere comme
nouvelles et dont il revendique
lapropriété ou le privilege
exclusif.

| do not disagree with the construction adopted by the United States Court in the Cordis

case that a graft “comprising” atubular member does not equate to a graft “ consisting” of a
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single member. However, if the U.S. definition means that another element (that is essential to
the functioning of the graft) can be added, then, in my view, that element must, to receive patent

protection, be included in the claim. That iswhat Canadian law requires.

[210] Johnson & Johnson maintains that the tubular member in the '505 Patent can use the rest
of the structure of the graft or stent to support it. Again, | do not disagree. My question is. what
isthere in the '505 Patent claims that would support it? None of the plaintiffs’ witnesses were
responsive in thisrespect. Rather, they pointed to examples of other grafts (such as the Parodi &
Palmaz AAA graft) where the tubular member was merely a part of the graft. Many hypothetical
guestions were asked of the defendant’ s experts regarding the Dacron sleeve of the Parodi &
Palmaz graft. These explorations are of limited assistance in addressing the context in which the
word “comprising” appears in the '505 Patent. The sameistrue for the other examples provided
by the plaintiffs. Those examples must be viewed in the context of the patents applicable to

them.

[211] The plaintiffs say that if a device includes one thing, “surely a device with more than one
thing can be said to include that one thing”. That may well be so. The specific examples
proffered by the plaintiffs were “two or three tubular membersin tandem”, or “two tubular
members connected”. My assessment isthat if more than one tubular member is required for the
graft to function, then the claim must provide for it. Similarly, if the connector connecting two
tubular membersis required for the functioning of the graft, then the connector would have to be

delineated in the claim.
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[212] The plaintiffs concede that the tubular member can be the claimed graft or prosthesisin
the '505 Patent. | conclude that it is more likely than not that thisiswhat isintended. While the
plaintiffs are correct that a dependent claim cannot narrow the scope of an independent claim,
there is a presumption of claim consistency, that is, the same words are given the same meaning
throughout the claims. Independent claims must be interpreted in a manner that is consistent
with the claims that are dependent upon them. When regard is had to the claims of the '505
Patent, each claim that refers to a tubular member (which in claims 2 through 11 is the tubular
member in claim 1) refersto “the tubular member” expressed in the singular rather than the
plural. This constitutes, in my view, acompelling indication that the tubular member discussed

inclaim 1 isasingle tubular member.

[213] Insum, while | agree with the plaintiffs that “comprising” should be construed as
meaning “including, but not limited to”, if the graft requires a specific element in order to

function, that e ement must be found within the claim. Essential e ements must be claimed.

[214] Turning to the meaning of the word “slot”, the arguments have been detailed earlier and |
do not intend to repeat them. | am cognizant and mindful of the plaintiffs’ admonition that the
words “preferably” and “may” are permissive and not mandatory. Similarly, | am aware that the
ambit of the monopoly claimed cannot be diminished merely because, in the disclosure, the
patentee has described the invention in more restricted terms than in the claim itself. Nor should
the claims be limited to the specific examples or embodi ments described in the patent. | regard

these principles as aids to assist in arriving at a determination as to the proper meaning to be
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given to theword “slot”. The ultimate exercise remains one of ascertaining the patentee's

intention on areading of the patent as awhole.

[215] Thereisno debate that both terms, “slots” and “half-dots’, appear in the disclosure
portion of the patent. The claims, however, refer only to “slots’. The meaning to be accorded
theterm “dots” iscrucia. Itismy view that the word “slots’ in claim 1 means a complete slot.

It does not include a half-slot. | arrive at this conclusion for a variety of reasons.

[216] The patent is replete with referencesto “slots’. These “slots’, as taught by the patent, are
formed within the wall of the tubular member. They are defined as encompassing an opening
whose length is substantially greater than its width, such as an “elongated oval opening”. The
uncontroverted evidence is that an oval (or arectangle as depicted in Fig. 1A) is, by its nature,

fully bounded on all sides.

[217] Inthe preferred embodiment, the “slots” are assigned the number 82. The content of the
disclosure, where the preferred embodiment is discussed, uses the terms “dots” and “slots 82"

interchangeably. Notably, slots 82 are complete slots.

[218] At page 13 of the patent (Detailed Description of the Invention), it states that “ each slot
will have first and second ends with a connecting member 77”. The openings at the ends of the
tubular member (1 will say more about these later) do not have first and second ends 77 because
one side of the opening at each end of the tubular member (as contrasted with the end of the slot)

isopen. Although the plaintiffs argue that this language refers only to the preferred embodiment
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and thusis not arequired characteristic, | do not find that submission persuasive. The word
“preferably” appears at various times throughout the disclosure thereby indicating that the
language that followsis not mandatory. However, the reference with respect to first and second

ends on page 13 of the patent is not prefaced by the word “preferably”.

[219] Itisuseful to examine the context in which the word “half-dots’ actually appearsin the
patent. Notably, despite profuse references (in excess of 40) throughout the patent to the term
“dots’, the reference to “half-dlots’ appears only once, at page 14, where the ends of the tubular
members are being described. That reference reads:

Alternating slots disposed about the circumference of tubular

member 71 at both the first and second ends 72, 73 of tubular

member 71 will only have alength equal to approximately one-half

the length of a complete slot 82, such half-slot 82 being bounded

by members 78, 79, at both the first and second ends 72, 73 of

tubular member 71. Although the graft, or prosthesis, 70 of FIGS.

1A and 1B isillustrated to have a length approximately equal to

the length of two slots 82, it should be apparent that the length of

graft 70 could be made longer or shorter as desired. Use of the

term “slot” encompasses an opening whose length is substantially
greater than its width, such as an elongated oval opening.

[220] Thisreference, in my view, when regard is had to the patent as awhole, is intended to
describe the ends of the tubular member (to which | indicated | would return). The word “half-
slots” is used so that the reader is able to distinguish the “slots’ referred to throughout the patent
from the “half-dots’ that are found only at the ends of the tubular member. As Dr. Prendergast
and Mr. Opolski note, and | accept, the skilled reader would recognize that alternating openings
at either end of the stent are necessary. Otherwise, a circumferential band of metal would be

formed and would prevent expansion of the tubular member or stent.
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[221] Thereisno disagreement that complete slots are bounded on al sides (unlike half-slots).
My conclusion that “slots’ means complete slotsis, in my opinion, reinforced by other claims of

the '505 Patent.

[222] Both dependent claims 5 and 6 refer to the  expandable intraluminal vascular graft of
clam 1”. Clam 5 refersto the slots having a substantially rectangular configuration in the first
diameter and a substantially hexagonal configuration when the tubular member has the second,
expanded diameter. Claim 6 refersto slots having a configuration which is substantially a
parallelogram after the tubular member has been expanded and deformed into the second
expanded diameter. The evidenceis clear that a half-slot would not expand into a hexagon or
parallelogram; it would expand into atrapezoid or triangle. The plaintiffs say that a dependent
claim cannot be used to narrow the scope of the broader claim. | agree with that proposition.
However, | do not see that claims 5 and 6, which specifically refer to the “slots’ recited in claim
1, do any such thing. They simply confirm that the slots referred to in claim 1 are indeed
bounded on all sides. Were it otherwise, they could not expand asindicated in the claims. Slots

that are bounded on all sides are complete slots. Thus, the “dlots’ in claim 1 are complete dlots.

[223] | find Dr. Buller’s proposed definition of the word “dlots’ to be one that is contrived to
accord with his theory of the building block “ring”. In discussing the patent language that
requires sots to be formed within the tubular member, he begins from the premise that “ half-

dots’ are“dots’. From there, he worksin reverse and says because half-dots do not have
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materia fully surrounding them (are not bounded on all sides), this negates any requirement that

“dots’ be bounded on all sides. For the reasons previously discussed, | reject this approach.

[224] | have not forgotten the plaintiffs’ request that | construe the phrase “dot” in the same
manner as it was construed in the United States. | respectfully decline to do so for essentially the

reasons that | have provided earlier when | addressed the word “comprising”.

[225] | dsorgect Dr. Buller'sbuilding block “ring” theory. Thereisno indication, let alone
description, in the patent regarding aring of half-dots as the building block of the invention.
Nor does the patent suggest, |et alone teach, that the shortening or lengthening of the graft or
prosthesisis to be accomplished through manipulation (Dr. Buller uses the word “orientation”)

of aring of half-dots.

[226] Moreover, | accept the opinions of the expert witnesses Drs. Cumberland, Prendergast
and Mr. Opolski (Dr. Stringfellow did not express any opinion in this regard) that in all
likelihood, aring of half-sots would be too short for atypical lesion, would not provide
appropriate scaffolding, and would be prone to tilting upon deployment. These experts
(Cumberland, Prendergast and Opolski) were unanimous in their view that the shortest

permissible length of afunctional Palmaz stent isaone “dot” (meaning a complete slot) stent.

[227] The plaintiffs do not confront this non-functional aspect head-on and | am left uncertain
asto whether they dispute that the half-slot device would not work. Johnson & Johnson does,

both in reply and during cross-examination of witnesses, refer to a stent manufactured by AVE
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(the Microstent PL), which was 4 mm in length and had no openings that were bounded on all
sides. However, that reference does not resolve the problem. First, Boston Scientific’s witnesses
do not acknowledge that the Microstent PL functioned well. Indeed, Mr. Opolski, when asked if
the half-dot ring could function as well as the Microstent PL, responds “just aswell or just as
poorly”. It seemsto me that the Microstent PL (on the evidence before me) did not fare well and
was not regarded as afunctional stent. Moreover, and more importantly, there is insufficient
evidence (actualy there is none beyond Dr. Buller’ s references by name) regarding any of these

alegedly “short functiona stents’.

[228] The remaining contentious issue isthat of the tubular member being “elongate’. Again, |
do not intend to reiterate the arguments that have been previously detailed. The argument
centres on the word “tubular” (which means tube-like) and whether a stent, having an aspect
ratio of lessthan 1, isfunctional. There was much debate about this at the trial. Various pipes,
tubes and tubing were examined. It isfair to say that, although no one was able to draw a
magical line in the sand as to when a tube becomes aring, the aspect ratio of 1 isregarded as

extremely significant.

[229] It iscommon ground that the slots must be elongate. The guestion is whether the tubular
member or stent must also be elongate. The patent, on its face, does not mandate that the tubular

member be elongate. The defendant argues that it does so by implication.

[230] On the basis of the evidence (which was restricted to coronary artery stents) | am inclined

to think that it is more probable than not that a coronary artery stent would not function well if its
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aspect ratio were lessthan 1. At the same time, the defendant’ s expert witnesses are unanimous
that a one-slot stent falls within the parameters of the '505 Patent. Johnson & Johnson opines
that a one-slot Palmaz stent would have alength “much smaller than its diameter”. This
allegation is supported by a pictorial diagram that was reproduced earlier and, for convenience, is

again depicted here.

[231] Thedifficulty isthat the diagram does not purport to be drawn to scale, there are no

measurements provided, and there is virtually no evidence to explain the statement.

[232] At theend of the day, | am satisfied that a tubular member that is not elongate would
certainly not function well as a coronary artery stent. | am uncertain as to whether it would be
totally non-functional. | do not regard the inquiry as one where | must determine whether one
functions better than the other. Rather, it is whether the invention functions. My primary

concern here isthat the patent itself is not confined to coronary artery stents. As earlier noted,
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the invention isintended for various other body passageways. At page 11 of the '505 Patent,
there is reference to use in the esophagus, the intestine, the bile ducts and other areas of the body.
It may well be (or may not) that appropriate scaffolding in these areas would require a stent of a
larger diameter than those in the coronary arteries. At pages 16 and 17 of the '505 Patent, there

is further reference to the invention being used to intraluminally reinforce other body

passageways or ducts.

[233] In the absence of some indication in the patent that the tubular member itself (rather than
its slots) must be elongate, | am not prepared to construe the word “tubular” as requiring that the

tubular member must be elongate in al cases. It must, however, be cylindrical and hollow.

[234] This concludes the construction of the contentiousissues. In relation to the construction
of “comprising” and “dlots’, | find that the plaintiffs’ proposed interpretations seek to broaden

the invention beyond that which is described and intended.

[235] Asfor the essential elements, it is common ground that all the elements of claim 1 of the
'505 Patent are “essential” to making the invention work in the way described by the disclosure.

Nothing in the claimsis superfluous or non-essential to the working of the invention.

The '186 Patent
[236] Asstated previoudly, the claimsin issue in the '186 Patent are claims 1 and 5. For ease of

reference, those claims are again reproduced below.

1. An expandable intraluminal vascular graft, comprising:
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A plurality of thin-walled tubular members, each having first and second ends and a
wall surface disposed between the first and second ends, the wall surface having a
substantially uniform thickness and a plurality of sotsformed therein, the dots
being disposed substantially paralle to the longitudinal axis of each tubular member;

at least one connector member being disposed between adjacent tubular membersto
flexibly connect adjacent tubular members;

each tubular member having afirst diameter which permitsintraluminal delivery of
the tubular members into a body passageway having alumen;

the tubular members having a second, expanded and deformed diameter, upon the
application from the interior of the tubular members of aradidly, outwardly
extending force, which second diameter is variable and dependent upon the amount
of force applied to the tubular members, whereby the tubular members may be
expanded and deformed to expand the lumen of the body passageway .

5. An expandable prosthesis for abody passageway comprising:

apluraity of thin-walled tubular members, each having afirst and second ends and a
wall surface disposed between the first and second ends, the wall surface having a
substantially uniform thickness and a plurality of dotsformed therein, the dots

being disposed substantially paralle to the longitudinal axis of each tubular member;

at least one connector member being disposed between adjacent tubular membersto
flexibly connect adjacent tubular members;

each tubular member having afirst diameter which permitsintraluminal delivery of
the tubular members into a body passageway having alumen; and

the tubular members having a second, expanded and deformed diameter, upon the
application from the interior of the tubular members, of aradially, outwardly
extending force, which second diameter is variable and dependent upon the amount
of force applied to the tubular member, whereby the tubular member may be
expanded and deformed to expand the lumen of the body passageway .

[237] The described invention of the '186 Patent is precisely the same as that of the '505 Patent.

The invention relates to an expandable intraluminal graft for use
within a body passageway or duct and, more particularly,
expandable intraluminal vascular grafts which are particularly
useful for repairing blood vessels narrowed or occluded by disease;
and a method and apparatus for implanting expandable
intraluminal grafts.
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[238] It iscommon ground that the '186 Patent is an improvement of the '505 Patent. It
introduces a “ connector” between the tubular members to ameliorate an identified problem of
inflexibility. At page5 of the '186 Patent, thisissue of “inflexibility” isdiscussed. It statesthat
problems may present if the length of the required graft (in relation to the length of the body
passageway which requires repair) cannot negotiate the curves or bends of the body passageway .
Specifically, it says that:

Some grafts do not have the requisite ability to bend so asto
negotiate the curves and bends present within the vascular system,
particularly prostheses or grafts which are relatively rigid and
resist bending with respect to their longitudinal axes (pp. 5, 6).

[239] Thedisclosure, aso at page 6, states that the invention “provides the necessary flexibility

to negotiate the bends and curves in the vascular system”.

[240] The“Summary of the Invention” refersto the improvement over the invention of the '505
Patent as follows:

In accordance with the invention, the foregoing advantages have
been achieved by the present expandable intraluminal vascular
graft. The present invention includes a plurality of thin-walled
tubular members, each having first and second ends and a wall
surface disposed between the first and second ends, the wall
surface having a substantially uniform thickness and a plurality of
slots formed therein, the slots being disposed substantially parallel
to the longitudinal axis of each tubular member; at |east one
connector member being disposed between adjacent tubular
members to flexibly connect adjacent tubular members; each
tubular member having afirst diameter which permits intraluminal
delivery of the tubular members into a body passageway having a
lumen; and the tubular members having a second, expanded and
deformed diameter, upon the application of aradially, outwardly
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extending force, which second diameter is variable and dependent
upon the amount of force applied to the tubular members, whereby
the tubular members may be expanded and deformed to expand the
lumen of the body passageway. (my emphasis)

[241] Theonly difference between claim 1 and claim 5 of the '186 Patent is the location of the
application. Both require that the graft or prosthesis contain more than one thin-walled tubular
member and a connector member disposed between adjacent tubular membersto flexibly

connect the adjacent tubular members.

[242] Additionally, claim 1 of the '505 Patent and claim 1 of the '186 Patent are substantially
the same, except that claim 1 of the '186 Patent also includes:

. aplurality of tubular members; and

. at least one connector member being disposed between adjacent tubular members

to flexibly connect adjacent tubular members.

[243] The evidence of the expert witnesses indicates that the '186 Patent teaches that a flexible
graft can be created by joining inflexible tubular members together with a connector. Inthe '186
Patent, the tubular member is part of the overall stent. The tubular members (as well asthe

connector in some instances) provide a scaffolding function.

[244] The tubular members of the '186 Patent are “quite inflexible”. They are both depicted
and described in the patent as being of the kind disclosed in the '505 Patent. Figures 1A and 1B

of the '186 Patent are identical to Figures 1A and 1B of the '505 Patent.
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[245] Figure 7 of the '186 Patent exhibits a preferred embodiment which has three tubular

members with connectors between them. Figure 9 isthe same structure in its curved format.

[246] The complete graft, comprised of tubular members and the connector(s), is labelled 70
(70 prime). The connectors are the articul ation points between the adjacent tubular members (as
described at page 25 of the patent). As Dr. Prendergast explained, the connector acts as akind of

hinge to enable the graft to go around sharp corners and negotiate the bends.

[247] Clams2, 3, 6 and 7 of the '186 Patent (not in issue) claim at least one connector that is
disposed in anon-paralel relationship with respect to the longitudinal axis of the tubular

members. Claims 4 and 8 (not in issue) claim at least one connector that is spiral.
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[248] Thereisgeneral agreement among the expert witnesses, and | concur, that the '186 Patent
iscomprised of the tubular members that form the subject matter of the '505 Patent joined
together by a connector(s). Consequently, only the terms “plurality”, “connector” and “to

flexibly connect” need be construed.

[249] | conclude that “plurality” means more than one. There must be at least two. Therefore,
the graft or prosthesis of the '186 Patent has more than one tubular member. The “ connector”
member is located between adjacent tubular members. Its function isto connect the tubular
members. In the case of the spiral connector, the evidence indicates that it also assistsin
scaffolding the artery. To “flexibly connect” means that the adjacent tubular members are

flexibly joined together, that is, articulation is provided by the connector.

[250] Dr. Cumberland’ s uncontroverted evidence isthat all features of the '186 Patent would be
considered by the person skilled in the art to have been intended to be essential elements of the
device since they are related to how the device is intended to function. In the absence of any
evidence to the contrary, | agree with Dr. Cumberland that all elements of the '186 Patent are

essential elements.

[251] Insofar asthe evidence of Doctors Buller and Cumberland (with respect to whether the
language of the patent differentiates between “graft” or “prosthesis’ and “tubular member” or
uses the terms interchangeably) is concerned, | prefer the opinion of Dr. Cumberland over that of

Dr. Buller and conclude that the terms are intended to be, and are, used interchangeably in the
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'186 Patent. It necessarily follows that the '186 Patent is comprised of multiple tubular members,

or stents, which are the subject of the '505 Patent, joined together by the connector(s).

[252] | have three additional observations before leaving this area. Having construed the '505
Patent independently of the '186 Patent, | find it surprising that the plaintiffs would suggest, in
proposing a construction for “comprising” in the '505 Patent, that claim 1 of the '505 Patent
could include a connector between two tubular members and still come within claim 1 of the

'505 Patent.

[253] Second, | note Dr. Palmaz’ s evidence (regarding the '186 Patent) that, while working
with Dr. Schatz and during their discussions, Dr. Palmaz recognized that he would try to choose
the shortest stent segments possible to get maximum flexibility. The shortest tubular member
discussed in the '186 Patent is one that is one-slot long. While | have not factored this
information into my construction analysisin relation to the '505 Patent, it reinforces my

conclusion.

[254] My third observation isthat | am left with the impression that a piece of the puzzleis
missing. Dr. Palmaz testified that Dr. Schatz is the inventor named in a United States patent
regarding the “boxcar” connector (a single connector to provide flexibility between tubular
members). Dr. Pamaz further testified that there is a corresponding Canadian patent in relation

to that connector. He also stated that he did not like that particular connector.
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[255] When | pressed counsel for clarification asto how the '186 Patent could encompass an
“invention” (the '186 Patent was stated to be broad enough to include the single “boxcar”
connection) for which there is an existing patent wherein another individual is the named
inventor, the response | received was that inventorship is not in issue here. While that may be
so, | do not find that the plaintiffs squarely addressed the issue arising out of Dr. Palmaz’s

evidence in this respect.

[256] This completesthe claim construction of the patentsin suit. | propose to address the
issue of validity before turning my attention to the issue of infringement for the simple reason
that, should | find one or the other, or both, of the patentsin suit invalid, the issue of
infringement dissipates. Claimswhich areinvalid cannot be infringed. However, Boston
Scientific contends that issue estoppel arises with respect to both infringement and validity.

Consequently, it is necessary to address that issue first.

Estoppel

[257] Boston Scientific contends that, by virtue of admissions made by the plaintiffs and their
privies and findings of fact in litigation in other foreign jurisdictions relating to patents which claim
priority from the same United States application as the Palmaz patents, the plaintiffs are precluded
and estopped from aleging that the NIR stent infringes the Palmaz patents and from denying that

the patentsin suit areinvalid. It seeksto do so through application of the doctrine of issue estoppel.

[258] Issue estoppd isone of two forms of resjudicata. It arises where a cause of action may be

different, but some point or issue of fact has already been decided. The pre-requisites to found issue



Page: 88

estoppel arewell known. A detailed description of the doctrine and its application may be found in
Anglev. Canada (Minister of National Revenue), [1975] 2 S.C.R. 248 and Danyluk v. Ainsworth

Technologies Inc., [2001] 2 SC.R. 460 and need not be repeated here.

[259] Eight “lawyer” witnesses testified in relation to thisissue. One provided factual evidence.
The others were declared expert witnesses in patent law (generally) for their respective jurisdictions.
The designations were nuanced to reflect the expertise and experience of each of theindividualsin
guestion. These witnesses spoke of proceedings in the United Kingdom, the Netherlands, France

and the United States. Each spoke of the proceedings and determinations in hisor her country.

[260] In support of its arguments, Boston Scientific refers to the comments of Madam Justice
Sharlow, then of the Federal Court Tria Division, in Connaught Laboratories Ltd. v. Medeva
Pharma Ltd. (1999), 4 C.P.R. 508 (F.C.T.D.) (Connaught) aff’d. (2000), 4 C.P.R. (4“‘) 521
(F.C.A.), specificaly those at paragraphs 25, 26, 29 and 31 asfollows:

Inthefinal analysis, the vaidity of a patent granted by the laws of
Canada cannot be determined by the legal regime in another country

However, | do not understand why inconsistencies in findings of fact
made by different tribunals should be tolerated if they can be avoided
without offending the substantive law of procedural norms.
Connaught is ssmply attempting to argue in this case that it iswrong
in principle for Medevato be permitted to take inconsistent positions
on specific questions of fact that are inissue in this case and that
have already been litigated el sewhere.

...Any pleaof resjudicata or arelated principle adds complexity,
because they compel the Court to consider difficult issues asto the
nature of the prior proceedings and the precise significance of
particular conclusions reached in the course of those proceedings.



Page: 89

It is also worth noting that the problem of complexity may be viewed
in different ways. Patent litigation is aready complex, in this Court
and in every court that deals with patents. Ultimately, patent
litigation may be simplified by principles that permit or require, in
appropriate cases, the adoption of findings of fact in foreign
proceedings. But thiswill never happen unless, in this case or
another one, the Court undertakes an examination of the arguments
that would open the door for establishing such aprinciple. (my
emphasis)

[261] No further authority is cited by Boston Scientific, athough the following excerpt from
Kirin-Amgen Inc. & Another v. Boehringer Mannheim GmbH & Another v. Jannsen-Cilag Limited,
[1997] F.S.R. 289 (Eng. C.A)(Kirin-Amgen) is cited in Justice Sharlow’ s reasons:

...| envisage cases where issue estoppel will arise in patent actions.
For instance, the sameissue can arise in different countries of the
world, for example whether a particular scientific effect occurs when
the invention or a manufacturing processis carried out or how an
infringing product is made, or the properties of a product or its
composition. Thusthis judgment should not be taken as concluding
that issue estoppel has no place in patent actions. To the contrary, |
believe that it does in appropriate cases. (my emphasis)

[262] Justice Sharlow’s commentsin Connaught occur in relation to an appeal from a
prothonotary’ s decision to strike portions of a pleading purporting to rely on the findings of foreign
jurisdictions to support afinding of resjudicata. Justice Sharlow allowed the appeal on the basis
that, “in principle, there is no reason to conclude that a plea of issue estoppel cannot be based on a
foreign judgment, although inevitable difficulties will arise in establishing the conditions for its
application.” | regard it as settled law that pleadings that are worthy of the Court’ s attention should

not be struck. In Kirin-Amgen, although noting that there may be circumstances in which issue
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estoppel can arise with respect to the findings of aforeign jurisdiction court, the Court declined to

apply the doctrine.

[263] Inthe end, whether to apply issue estoppel, even in circumstances where all the conditions
are met, isamatter of discretion. Because | do not consider that thisis an appropriate case to apply
issue estoppdl, | seelittle merit in reciting alengthy and detailed description of the various

proceedings (with their attendant discrepancies) from the foreign jurisdictions.

[264] The evidence revealsthat the decisions from the United Kingdom, the Netherlands, the
United States and France are not consistent. 1n other words, the courts of the foreign jurisdictions

did not arrive at the same outcomes. Notably, that was not the situation in Connaught.

[265] Anadmission madein aforeign proceeding, which is expresdy stated to be for the purpose
of that proceeding only, cannot, in my view, be relied upon to establish that very fact in another

proceeding, in another jurisdiction.

[266] | agree with Boston Scientific that the law of the United Kingdom “most closely resembles
that of Canada’. Notwithstanding, there are distinctions. More specificaly, with respect to the
patentsin issue in the United Kingdom, European Patent 0335341 (EP '341) is an improvement of
the invention claimed in European Patent 0221570 (EP '570). However, EP'570 is not the
“corresponding” patent for the '505 Patent. Rather, it corresponds to Canadian Patent N0.1338303
(the '303 Patent), which isnot inissue. The claims of EP'570 and EP '341 are similar to, but not

identical to, the claims of the '505 and '186 Patents.
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[267] Moreover, Mr. John Thomas, a pre-eminently qualified legal expert, cautions that the term
“corresponds’ is not one of precision. He statesthat patents are “among the most complex legal
documents that can be produced”. He notesthat there are language differences that render
understanding of foreign laws very complex. Differencesin practice and procedure result in

“distinctions among these claims’.

[268] Further, claim construction is a question of law and is antecedent to issues of infringement
and vdidity. Infringement and validity determinations are made by reference to the claims, as
construed. Boston Scientific does not suggest (nor could it) that resjudicata appliesto claim

construction.

[269] Thetria of this matter spanned six weeks. Many witnesses testified, most of them experts.
Given the duration of thetrial, the length of time that it has been pending, the preparation entailed,
and the fact that it was a battle “hard fought”, it seems appropriate, to me, that my determinations be

made on the merits.

[270] Theforegoing factors, in my view, are sufficient, in and of themselves, to lead meto

conclude that | should not apply issue estoppel in this proceeding.
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Validity

Anticipation (Novelty)

[271] Boston Scientific asserts that the '505 Patent lacks novelty because it was anticipated, or
made known to the public, prior to the relevant time. To succeed, Boston Scientific must
demonstrate that the invention described in the patent was described in any patent, or in any
publication printed in Canada (or in any other country) more than two years before the inventor
filed his patent application (paragraph 27(1)(b) of the Act). The statutory provision requires that
the invention be “described in the prior document” and that this document be “a patent or any

printed publication”.

[272] The priority date for the '505 Patent is November 7, 1985. Dr. Paimaz authored two
monographs, the “ 1980 Monograph” and the “1983 Monograph”, which according to Boston
Scientific, describe the invention claimed in the '505 Patent in a manner that renders the
invention anticipated. Since both Monographs are beyond the two-year window (the critical date

is November 7, 1983), they have the potential to anticipate the '505 Patent.

[273] In relation to the 1980 Monograph, Boston Scientific maintains that it discloses a
balloon-expandable stent as taught in the '505 Patent. Specifically, Boston Scientific pointsto

text on page 5 of the Monograph which states:

The fractured atheromatous material may be contained against the
vessel wall by placing an intraluminal tubular structure which may
be expanded at one time with the stenotic lesion. The tube should
be mounted on the balloon and introduced in the artery with it.
Once it isin place the balloon insuflation would expand the tube
and the steontic lesion together. The tube should have memory
properties so as to oppose the elastic recoil of thewall. The tube
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would at the same time, maintain the lumen, avoid dislodgement of
atheromatous material and give structural support to the wall.

[274] Mr. Opolski testified that a skilled person reading the 1980 Monograph would understand
the Monograph (as awhole) to be talking about an alternative to balloon angioplasty, basically
stenting. With respect to the noted passage, he claims that a medical device manufacturer would
understand the text to be describing a tubular device that is balloon-expandable and delivered
intraluminally (typically in the femoral artery) and then threaded up to the desired location
(usualy the site of the lesion). Additionally, the manufacturer would understand that the
expansion of the tube would be controlled by the balloon and that, once expanded, the tube

should scaffold the lesion, maintain the expanded diameter, and be relatively stiff.

[275] Dr. Cumberland, in his concurring opinion, believes that Dr. Palmaz clearly statesin the
1980 Monograph that he wishes to use the balloon to simultaneoudly dilate the lesion and the
tubular structure. The structure will then act to support the lumen and will stay expanded

because it is plastically deformed.

[276] Boston Scientific also refersto Figure 1 on page 6 of the 1980 Monograph, specifically,
the box on the right-hand side of Figure 1. Figure 1 depicts two boxes, aleft-hand box and a

right-hand box, as shown below:
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[277] Thereisno consensus as to what the boxes in Figure 1 display. Mr. Opolski’s general
interpretation is that each box shows a version of the tubular structure (on the left) and aview of
aportion of that version, after expansion, unrolling and flattening (on the right). Thisis because
the text of the Monograph describes how the wires in the left-hand side of the left-hand box are
welded together so that, upon dilation with the balloon, the wires will not slip over each other,
but will bend and expand. Dr. Cumberland opines that each box shows a ball oon-expandable
metallic prosthesisin its unexpanded form (on the left) and in its expanded form (on the right).
He notes that the expanded form in the right-hand box has thicker struts than the expanded form

in the left-hand box and he describes the left-hand figures as having a “trellis-type structure”.

[278] Although the text of the 1980 Monograph describes fashioning a stent from mesh and

welding it together, according to Mr. Opolski, only the version shown in the left-hand box of
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Figure 1 is made from the wire mesh. The right-hand box depicts a version which has a*“grid-
like pattern of rectangular openings which would not be possible to obtain with wire mesh”. Mr.
Opolski (the only witness qualified in the fabrication of intervention products) maintains that he
does not know how to make awire structure at a scale that would work in any artery. He
believes that a skilled person would know that there are different ways to make any given device.

Y ou can either weld pieces together or start with something larger and cut pieces out.

[279] Both Mr. Opolski and Dr. Cumberland believe that a medical device manufacturer,
looking at the structure in the right-hand box, would conclude that it had been made by cutting
openings into a hollow tube. Boston Scientific notes that when Dr. Palmaz showed this
Monograph to a biotechnologist-technician (Dr. Shulz), Dr. Shulz immediately knew how to

manufacture this tube.

[280] For Dr. Cumberland, the right-hand box of Figure 1 clearly shows an expandable, thin-
walled, cylindrical, smooth tube of uniform thickness with staggered slotsin it. The openings
are rectangular in shape and are parallél to the longitudinal axis of the structure (and are
therefore dots). The tubular structure in the right-hand box of Figure 1 isthe same as Figure 1A

of the '505 Patent.

[281] Dr. Pamaz testified that “the box on the right-hand side depicts a tubular-slotted

configuration without welds”.
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[282] In summary, Boston Scientific contends that all elements of the '505 Patent are present in
the 1980 Monograph. The only element that Dr. Buller (the plaintiffs’ expert) claimsis absent
from the Monograph is the '505 Patent’ s requirement that the wall surface have a “substantially
uniform thickness’. Boston Scientific claims that, by taking this position, Dr. Buller attributes to
the skilled worker too great a reluctance to consider whether Figure 1 might not also indicate
features beyond that described in the text of the Monograph. Moreover, it saysthat Dr. Buller
acknowledges that a hollow tube would necessarily have a*“wall surface having a substantially
uniform thickness’. Dr. Cumberland’ s view isthat the tube on the left side of the right-hand box
appears to be of uniform thickness. Therefore, the 1980 Monograph discloses al elements of the

'505 Patent.

[283] With respect to the 1983 Monograph, Boston Scientific's experts, Mr. Opolski and Dr.
Cumberland, opine that, the 1983 Monograph (like the 1980 Monograph) describes a balloon-
expandable stent which is deformed upon expansion. The 1983 Monograph speaks directly to
the illustrationsin the Figure on page 5 of this Monograph (agreed by all to be identical to
Figure 1 from the 1980 Monograph). The 1983 Monograph describes the right-hand box of
Figure 1 as containing an “ expandable metal tube with longitudinal fissures’. It also states that
“the tube could initially be athin walled silver, tantalum or stainless steel continuous tubein

which alternating fissures such as shown in Figure 1 have been done’”.

[284] Dr. Cumberland states that this language confirms what is clear from Figure 1 in the 1980
Monograph (that the device depicted in the right-hand box is an expandable, thin-walled,

cylindrical, smooth tube of uniform thickness with staggered slots formed in it, the dots being
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parallel to the long axis of the tube). Mr. Opolski adds that it would also be clear that the stent is
manufactured by cutting slotsin atube. The dlots are rectangular in shape with the long
dimension parallel to the longitudinal axis of the tube and upon expansion, the tube has a larger

diameter with deformation of the s ots.

[285] Dr. Cumberland notes that the concept of “wall thinness’ is articulated in the 1983
Monograph as follows: “ The prosthetic tube wall should be adequately thin so as to avoid
reducing the lumen of the tubular structure to be dilated by excessively increasing the total wall
thickness’. The 1983 Monograph further states that the slotted tube carries an advantage over
the wire mesh tube in that the tube will be thinner and smoother than the wire mesh, alowing

eas er introduction and positioning.

[286] Boston Scientific emphasizesthat Dr. Buller could identify only one difference, between
the information provided in the 1983 Monograph and that contained in the '505 Patent, that is,
the phrase from the patent’ s disclosure stating that the graft can be made longer or shorter, as
desired. Boston Scientific contends that, since the length of the stent is not addressed in the
claims of the patent, this“feature” isirrelevant to validity. In sum, its position is that the 1983
Monograph would allow a device manufacturer to design and manufacture the sl otted-tube stent,

as claimed in the '505 Patent.

[287] For the plaintiffs, Johnson & Johnson counter that the 1980 Monograph does not disclose
all essential elements of the claims under consideration in the '505 Patent. Dr. Buller states that

the 1980 Monograph refers only to wire and wire meshes. All further characteristics described in
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the Monograph relate to the wire-mesh tube. The 1980 Monograph does not mention making

anything from a pre-existing, solid, stainless-steel tube.

[288] Dr. Buller believesthat a person skilled in the art, reading the 1980 Monograph around
1980-1983, having no knowledge that Dr. Palmaz had considered making a stent from a stainless
steel tube, would conclude that the illustrationsin Figure 1 were rough depictions of the mesh
tubes described in the text. The left-hand and right-hand boxes are simply two different
configurations of wires with a crisscross design. The central difference between them is simply
that the figuresin the left-hand box appear to be hinging (apparent from the difference in angle
between the lines on the two figures) whereas the intersection of the wires on the diagramsin the
right-hand box have been welded and, therefore, are forced to bend. Dr. Buller maintains that if
one were to weld wires together and then compress the structure to a smaller size, one ends up
with openings that appear much more rectangular. Comparing the diagrams in the right-hand
box to Dr. Palmaz’ s woven, wire-mesh tube prototypes reinforces this conclusion. Thewiresin
these prototypes are bending rather than just hinging. They no longer look like the simple

crisscross drawing in the left-hand box of the Monograph.

[289] According to Dr. Buller, Mr. Opolski arrives at his conclusion that the device in the right-
hand diagram of Figure 1 was made from a solid tube with openingsin it with the benefit of
hindsight. To give such an interpretation to Figure 1 forces the skilled person to ignore the text

about woven-wire structures.
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[290] Further, the description of the wire mesh in the 1980 Monograph leads Dr. Buller to
conclude that the mesh is at least two wires thick where the wires crisscross. Therefore, the
device in the Monograph does not exhibit one of the essential elements of the '505 Patent:
uniform wall thickness. Moreover, unlike the '505 Patent, the 1980 Monograph does not
expressly teach that the outer surface of the device should be smooth. Page 5 of the Monograph
suggests that the displacement of the tube might be prevented by giving it afenestrated or
corrugated surface and requires that the device be covered with a*vascular prosthetic material”
such as porous polyurethane. Thus, the Monograph neither teaches using the metal on its own
nor discloses something that isintegrally formed. Dr. Buller reiterates his view (discussed
earlier in the claim construction portion of these reasons) that the '505 Patent (unlike the 1980
Monograph) teaches that the tubular member can be part of a graft or prosthesis. The

Monograph does not differentiate between graft, prosthesis and tubular members.

[291] Inadll, the plaintiffs submit that it is possible to make a wire-mesh device having a
rectangular, uniform pattern of openings asillustrated in the left-hand diagram of the right-hand
box in Figure 1. In support, they point to the trial exhibits of commercially available wire-mesh

(chicken wire) that was pulled into arectangular pattern (Exhibits P 55-57).

[292] The plaintiffs submission in relation to the 1983 Monograph is skeletal. Dr. Buller notes
that the '505 Patent states that the graft or prosthesis can be made longer or shorter, as desired,
and this feature is not described in the 1983 Monograph. Making the device shorter makes it
easier to deliver to more tortuous vessels and allows for the use of the “ring” structure as abasic

tubular element.
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Analysis

[293] Beloit Canada Ltd. v. Valmet Oy (1986), 8 C.P.R. (3d) 289 (F.C.A.) remains the semina

authority regarding the test for anticipation. There, Mr. Justice Hugessen stated:
[A]nticipation must be found in a specific patent or other published
document; it is not enough to pick bits and pieces from avariety of
prior publications and to meld them together so as to come up with
the claimed invention. One must, in effect, be ableto ook at a
prior, single publication and find in it all the information which,
for practical purposes, is needed to produce the claimed invention
without the exercise of any inventive skill. The prior publication
must contain so clear a direction that a skilled person reading and

following it would in every case and without possibility of error be
led to the claimed invention.

[294] This passage was cited with approval by the Supreme Court in Free World Trust.
Notably, Beloit and Free World Trust were concerned, as are we, with former provisions of the

Act.

[295] In affirming that the '505 Patent is not anticipated by either of the Monographs, the
plaintiffs refer to Reeves Brothers Inc. v. Toronto Quilting and Embroidery Ltd. (1978), 43
C.P.R. (2d) 145 (F.C.T.D.) (Reeves) where the Court identified several requisite factors to
support afinding of invalidity on the ground of anticipation (the Reevestest). Beloit and Free
World Trust were decided subsequent to Reeves and neither relies on the Reevestest. However,

since Reeves has not been specifically overruled, | will bear its factorsin mind.

[296] In accordance with Beloit, the issue is whether one can look at the 1980 (or the 1983)

Monograph and find all the information which, for practical purposes, is needed to produce the
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claimed invention. It isuseful to review the '505 Patent to determine precisely what must be

contained in apiece of prior art in order to anticipate the invention. The claims of the '505

Patent teach:

. an expandable, intraluminal, vascular graft

. comprising athin-walled tubular member

. the tubular member has first and second ends

. the tubular member has awall surface disposed between the first and second ends
that is of a substantially uniform thickness

. the wall surface has a plurality of slots formed therein

. the dots are disposed substantially parallel to the longitudinal axis of the tubular
member

. the tubular member has afirst diameter which permits intraluminal delivery of the
tubular member into a body passageway having alumen

. the tubular member has a second expanded and plastically deformed diameter

. upon application of aradially outwardly extending force, the second diameter is

variable.

[297] Boston Scientific argues that, although we acquire information regarding the basic
structure and configuration of the stent and a general description of its use (how it is placed on a
catheter and inserted and expanded) from the '505 Patent, we gain no information on how to
manufacture the stent other than starting with athin-walled stainless steel tube. Further, thereis
scant information regarding what the stent looks like, its size, or how it is made (other than

Figures 1A and 1B and the “ Description of Device” section of the disclosure). Although this
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may be so, the inquiry (as articulated in Beloit), is not concerned with information that is not
found in apatent. Rather, it engages the question whether a prior art document discloses all of

the essential elements of an invention, such that the invention is rendered invalid.

[298] The 1980 Monograph begins by reviewing Dotter’ s (and others’) work in percutaneous
transluminal angioplasty. It describes the conditions for the procedure, its statistical success and
some of the associated complications. As an alternative to balloon dilatation, page 5 of the 1980
Monograph sets out the concept of using atubular device that could be implanted intraluminally
and expanded at one time with the stenotic lesion. Mr. Opolski’s report addresses this particular
passage and | agree that this portion of the Monograph discloses an expandable, intraluminal

tube.

[299] Given the discussion of the tube’'s expandability and the phrase “the tube would give
structural support to thewall”, it is arguable that the skilled person would also gather the tube
has afirst diameter and a second, expanded diameter (the latter is expected to be maintained). It
isless clear whether this passage reveals that the tube would plastically deform because it
specifically states that the tube should have memory properties (conjuring images of memory
metal that was set to a specific diameter before insertion). The Monograph continues and says
that the “memory of the tube may be obtained by an inner deformable wire mesh consisting in
crisscrossed structure with welded crossing points’. Thereis no explicit discussion requiring the
tube to have “dots’, or openings of any kind, although such openings could be understood from

the words “wire mesh” (since amesh is not solid) and from the diagramsin Figure 1.
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[300] Nor doesthetext directly describe Figure 1. It refers only to wire and wire-mesh
structures (all witnesses agree in this respect). Consequently, absent Figure 1, thereis no
information revealing the making of this device from arolled-up piece of metal to create a
tubular structure with awall surface that is“slotted” and uniformly thick (two essential elements
taught in the '505 Patent). The relevant question is whether these two elements are elucidated in

the diagramsin Figure 1. In my view, they are not.

[301] The House of Lords faced asimilar question in C. Van der Lely N.V. v. Bamfords Ltd.,
[1963] R.P.C. 61 (Van der Lely). Lord Reid stated, at page 71, that the Court should not attempt
to interpret adiagram for the purpose of determining anticipation, but should rely on the
evidence of the skilled person. “The question iswhat the eye of the man with appropriate
engineering skill and experience would see in the photograph and that appearsto meto bea

matter for evidence. Where the evidence is contradictory the judge must decide’.

[302] InVander Lely, Lord Reid found that a skilled person would look at a picture of araking
machine and infer that it was “ground driven” instead of “gear driven” despite that it was not
clear, from the picture, which was the case. The finding was justified by factors such asthe
speed at which the magazine stated that the machine can travel, the absence of an elaborate
system of gears, and so on. Additionally, Lord Reid noted that the machine had at least one new
feature and it would attribute “too great a reluctance to the skilled man” if one believes that he
would not consider whether the photograph might not also indicate other features which were

novel in agricultural machines.
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[303] | agreethat the Court must rely, to alarge extent, upon the opinions of expert witnesses
as to the correct interpretation of diagrams for the purpose of anticipation. However, whereas
the Court in Van der Lely, found that the skilled person would infer, from an ambiguous
diagram, the information necessary to anticipate the asserted claims, | make no such finding in

this case.

[304] Dr. Cumberland and Mr. Opolski assert that a skilled person would immediately
understand the right-hand box of Figure 1 to be illustrating a device made from atube in which
dlots had been cut. Dr. Buller’s opposing opinion is that the skilled person would interpret the
right-hand box of Figure 1 as depicting a second wire-mesh configuration because thisis solely
what the text of the 1980 Monograph relatesto. Although | understand that the right-hand box is
depicting a slotted tube device (as Dr. Pamaz testified), | am not convinced that a skilled person,
at the relevant time, would inevitably come to this conclusion and would manufacture the device

shown in the right-hand side by cutting holesin atube.

[305] The entire text of the 1980 Monograph is based upon a discussion of wire mesh. To
construct the tube from arolled-up sheet of metal, in which slots have been cut, goes against the
writing and teaching in the Monograph. Dr. Buller claims that, even if Figure 1 depicts a dotted-
tube stent, it can still be atube with dots without having uniform thickness (being made of
crisscross wires). He says. “[t]hey are all representing tubular structures with slots in them, but it
isjust aquestion of how it is made and what featuresit has’. Indeed, Dr. Cumberland
acknowledges that the illustrations are merely “stylized depictions of what Palmaz was showing

and certainly not a blueprint or atechnical drawing”.
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[306] Dr. Cumberland and Mr. Opolski concur that a skilled person would understand such
dots to take on a hexagonal pattern when expanded. That is not what is depicted in the right side
image of the right-hand box of Figure 1. The pictorial representation of the openings, expanded
in adifferent shape, would lead the skilled person away from the “dotted tube’ configuration as
would the concept of increasing the thickness of metal on such an intraluminal device. Mr.
Opolski is explicit that, at the relevant time, a skilled person would view “more metal’ as

something to avoid.

[307] Much debate centered on whether it was possible to make the structure (in the right-hand
box) from awire mesh. The plaintiffs produced alarge tube made of commercial chicken wire
and succeeded in obtaining Mr. Opolski’s admission that it was indeed a “wire mesh tube with
rectangular openings’. Mr. Opolski maintains that he does not know how one would make such
astructure to the small scale required of an intraluminal graft and evenif it were possible, such a
structure would not permanently deform. In the end, not much turns on this discussion. If,
looking at the right-hand drawing, a skilled person would conclude that it could not be made
with wire mesh, that conclusion lends support to the assertion that the person could also reason

that it must be made from atube. However, it does not guaranteeit.

[308] Mr. Opolski acknowledged on cross-examination that if someone showed him the right-
hand box of Figure 1 and told him that it was made out of wire, he could potentially make it by
repeatedly welding little pieces of wire onto along, straight piece of wire. | cannot discount the

possibility that a skilled person, after reading the description of wire mesh, would attempt to
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make the right-hand box diagram using this method. If such a method were employed, there
would be no way to ascertain whether the device would have a smooth outer surface or a uniform

wall thickness.

[309] 1n 1980, Dr. Palmaz (aleader in thisfield) had no idea how to construct the tube to the
scale and specifications necessary for it to deform and maintain the lumen. How isit then that
other skilled persons would view this diagram, in 1981, and in the context of the text on wire
mesh, and immediately understand how to fashion this device to have al of the essential
elements of the '505 Patent? How can it be said, for certain, that the skilled person would select
apiece of metal and roll it into a tube that had a uniform thickness and a smooth surface? In my
view, to suggest that the skilled person would come to these conclusions every time employs the
benefit of hindsight as well as the knowledge that Dr. Palmaz had considered making stentsin

such away.

[310] Mr. Opolski attests, in his evidence-in-chief, that the verbiage and descriptions between
the 1980 Monograph and the '505 Patent are a little different, but that the “key kernel” concept of

what he would need is there (in the 1980 Monograph). This statement strikes me as describing

the 1980 Monograph as a signpost on the way to the invention, rather than the flag where the
invention is planted. A “key kernel” does not qualify. The piece of prior art must contain all of

the information necessary to result in the claimed invention, every time.

[311] All experts, to some extent, have varying opinions regarding the illustrationsin Figure 1.

For instance, despite Dr. Cumberland’ s testimony that the right-hand side of the left-hand box in
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Figure 1 shows an expanded view of the figure in that box, he agreed, on cross-examination, that
it could also be a close-up view of the figure on the left, or a diagrammatic representation of wire
mesh. Ultimately, theillustrations in Figure 1 are ambiguous. If the experts disagree, in their

interpretations of the diagrams, it is highly likely that persons skilled in the art would disagree as
well. Asaresult, it cannot be said that the skilled person would fabricate the device protected by

the '505 Patent “in every case and without possibility of error”.

[312] Asfor Boston Scientific's argument that Mr. Schulz immediately knew that there were
many ways to make the slotted-tube stent shown in the right-hand box of Figure 1 (implying that
skilled persons reading the monograph would equally know how to fashion the slotted-tube
stent), | do not find it persuasive. As noted by the plaintiffs, Mr. Schulz had, before him,
materials other than the 1980 Monograph. Dr. Palmaz testified that he showed Mr. Schulz his
cardboard model which, in my view, clearly demonstrates that Dr. Palmaz was seeking to make a
tube from aflat sheet with slots cut out of it. Thetest for anticipation dictates that it is the 1980
Monograph alone that is determinative. That document does not provide information that, for

purposes of practical utility, isequal to that of the '505 Patent.

[313] Turning to the 1983 Monograph, it begins by detailing the different types of stenotic
lesions that can be found in various arteries and the success rate of intraluminal dilatation on
these stenoses. It notes that the failure of balloon dilatation is usually due to elastic recoil of
highly fibrouslesions. The 1983 Monograph outlines the work others have accomplished with

percutaneous placement of grafts and denotes the problems with it, specifically the coils made of
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heat sensitive aloy and the plight of not being able to control the reshaping of the coil after

deposition.

[314] The 1983 Monograph (like the 1980 Monograph) suggests the solution of an expandable
tube which will be introduced percutaneously mounted on an angioplasty balloon catheter. It
includes a diagram identical to Figure 1 of the 1980 Monograph. However, the text of the 1983
Monograph speaks directly to Figure 1 describing the right-hand box as showing “an expandable
metal tube with longitudinal fissures...the tube could initially be athin walled silver, tantalum or
stainless steel continuous tube in which alternating fissures such as shown in Fig. 1 have been
done’. This content, in conjunction with Figure 1, is sufficient to inform a skilled person to cut
elongate slots out of atube. The 1983 Monograph goes so far as to specify that this could be

done with electronic or laser etching.

[315] The 1983 Monograph contemplates the thinness of the wall since it notes that the
prosthetic tube wall should be adequately thin (so asto avoid reducing the lumen). The
document also says that the tubular device in the right-hand box will be smoother and thinner (in
its unexpanded state) than the wire mesh device, thereby allowing easier introduction and
positioning before inflation. Thus, the skilled person would be given the indication that the wall

surface of the tube isrelatively smooth and thin.

[316] The one comment that Dr. Buller makesin relation to the 1983 Monograph isthat it fails
to address the capacity (articulated in the '505 Patent) to make the Palmaz stent longer or shorter.

In fact, the 1983 Monograph suggests that, in the vascular system, tube lengths should be limited
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to probably no more than 4 cm. Significantly however, a particular length of stent (or the
freedom to adjust the length) are not essential elementsin the '505 Patent claims and need not be

disclosed in prior art documents.

[317] Assisted by the opinions of the experts, it seems to me that the 1983 Monograph discloses
the essential elements of the '505 Patent for practical purposes. Although | detect other
omissions from the 1983 Monograph, they have not been identified by the plaintiffs’ expert and |

therefore assume that they are not relevant to thisinquiry. | will say no more in that respect.

[318] Since the 1983 Monograph discloses the '505 Patent, | must now determine whether the
1983 Monograph is a“publication printed in Canada or in any other country” as contemplated by
paragraph 27(1)(b) of the Act. Regard must be had to the circumstances under which the 1983
Monograph was disclosed to decide whether this document has the quality of a“printed

publication”.

[319] Inlarge part, the facts surrounding Dr. Palmaz’ s disclosure of the 1983 Monograph are
not a matter of dispute. The discord centers on the conclusion to be drawn from those facts. The
evidence reveals that the 1983 Monograph was disclosed to a much lesser degree than the 1980
Monograph. Although Dr. Palmaz attempted to enter into various contractual agreements with
medical device manufacturing companies, he testified that he used the 1980 Monograph in these

commercia interactions.
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[320] The 1983 Monograph isarevision of the 1980 Monograph. Dr. Palmaz testified asto his
dissemination of the 1983 Monograph. He states that he sent the document to two individuals
(Dr. Reuter and Joe Peters) at the University of Texas Health Science Centre. He also sent a
copy of the 1983 Monograph to Werner Schulz (the technician with whom he met with after
writing the 1980 Monograph). Dr. Palmaz accepted a position at the University of Texas Health
Science Centrein 1983. At some point in 1984, he provided a copy of the 1983 Monograph to
the Patent Committee of the University of Texas Health Science Centre and to his patent agent,
Ben Tobor. Inlate 1984 or early 1985, he made an arrangement with Albert Windeler, a
dentistry professor, to make the first slotted-tube prototypes with an EDM machine. During this

process, he gave a copy of the 1983 Monograph to Professor Windeler.

[321] In Canada, adocument is“published” if it has become generally available, without
restriction, to at least one member of the public. The person or persons receiving the document
(to be categorized as members of the public) must have no special relationship to the author of
the publication: Xerox of Canada Ltd. v. IBM Canada Ltd. (1977), 33 C.P.R. (2d) 24 (F.C.T.D.)

at p. 85 (Xerox).

[322] Mr. Justice Gibson, in Owens-1llinois Inc. v. Koehring Waterous Ltd. (1978), 40 C.P.R.
(2d) 72 (F.C.T.D.) at p. 89 (Owens-llinais), aff’d. and indexed as Koehring Canada Itd. v.
Owens-lllinoisInc. et al. (1980), 52 C.P.R. (2d) 1 (F.C.A.) (Koehring Canada) set forth asimilar
test when he stated:

| am of the view that to constitute publication within the meaning

of s. 28(1)(b) of the Patent Act, there must be general availability

without restriction or putting it another way, there must be no
inhibiting fetter so as to make the concept of the invention
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unavailable to the public and that, therefore, s. 28(1)(b) of the
Patent Act being a substantive statutory bar of anticipation to the
issuance of a patent is not applicable unless there is dissemination
of the secret of the concept of the invention to the public, and
further that the party asserting publication within this statutory
meaning has the onus of proving publication.

[323] The parameters of a“special relationship” are not fully fleshed out in the jurisprudence.
In Xerox, the Court noted that it might be arelationship that “ smacks of ajoint-venture” and in
J.M. Voith GmbH v. Beloit Corp. (1989), 27 C.P.R. (3d) 289 (F.C.T.D.) (J.M. Voith), there was
argument that a* special relationship” existed between a seller and its customers or potential

customers.

[324] Of the variousindividuals to whom Dr. Palmaz gave a copy of his 1983 Monograph, the
defendant appears to categorize only one as faling beyond the category of specia relationship.
That person is Werner Schulz. Boston Scientific contends that there is no evidence that the

disclosure to Mr. Schulz was meant to be in confidence. | disagree.

[325] The defendant led no evidence to establish that the 1983 Monograph had been utilized,

by those to whom it was given, in such away asto leave the impression that it had been
disclosed without confidence. The 1983 Monograph was not shopped around to companies, nor
was it distributed at conferences (as in Koehring Canada and J.M. Voith). The distribution of the
1983 Monograph to Mr. Schulz (the one individual outside the Health Centre forum) and who
was contacted by Dr. Palmaz (initially at the suggestion of Dr. Palmaz’ s colleague) for assistance
to Dr. Palmaz (as to how he could have the invention fabricated) hardly seems, to me, to be akin

to publishing the document.
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[326] Dr. Palmaz testified, and | accept his evidence, that he had a general recollection that
there was a statement of confidentiality in his discussions (of the Monographs) with individuals
(I draw a distinction between the discussions with individuals and the discussions with medical
device manufacturers in relation to the 1980 Monograph). His meeting with Mr. Schulz entailed
showing Schulz his materials and asking him “how can we make these things’, clearly indicative
of one seeking advice and assistance. My view (and | so find) isthat Dr. Palmaz approached Mr.
Schulz in away similar to the manner in which he approached his colleagues at the hospital, that
is, to obtain their advice and thoughts on hisidea or concept. It isevident, from Dr. Palmaz's
evidence, that Mr. Schulz did not take Dr. Palmaz’ sidea as his own. The Monograph’s contents
remained very much Dr. Palmaz’ swork. Nor isthere any indication that Mr. Schulz was free, or
entitled, to use Dr. Pamaz’ sinvention. Dr. Palmaz’s evidence in this respect is uncontroverted.

The defendant has led no evidence to the contrary.

[327] While Dr. Pamaz’ s treatment of his 1980 Monograph was less than stellar in terms of
ensuring its confidence, the same cannot be said of the 1983 Monograph. In any event, the
burden is on the defendant to establish that there was a publication of this Monograph (that it
was in the public domain) and | conclude that it failed to discharge this burden. Based on the
evidence, | do not find, nor do | infer, that there was ‘ publication” of the 1983 Monograph within

the meaning of section 27 of the Act.

[328] Inview of my finding that the 1983 Monograph was not “ published”, | need not decide

whether the copies of the Monograph constitute a document that was “ printed”. The law on
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printed publications relates to printing and distribution technologies that may be outdated in
today’ sword. However, given my findings on “published”, it is neither necessary, nor
appropriate, for me to consider whether an evolution in the law on printed publication is

desirable. | turn now to the issue of obviousness.

Obviousness

[329] Asmandated by Beloit, determination of whether an invention claimed in a patent is obvious
requires that one ask whether the skilled technician would, in light of the state of the art and
common genera knowledge as of the claimed date of invention, have come directly and without

difficulty to the solution taught by the patent. Thisis reputed to be adifficult test to satisfy.

[330] Thecrucia date for assessing obviousness isthe claimed date of theinvention. Thereis
agreement on the law that, in this case and for each of the patentsin suit, the date isthe earlier of the
priority date or the “invention date” itsdlf, as established by the evidence at trial. Thereis, however,

some confusion regarding the evidence of the “invention date”.

[331] It seemsthat, on discovery, the plaintiffsinformed the defendant that they were relying on
February 23, 1978 (the Grintzig lecture) asthe earliest date of invention for the '505 Patent. The
“invention date” for the '186 Patent was stated to be late 1985 or early 1986. In closing submissions
at the end of trid, the plaintiffs claimed that “in order to keep with international comity”, they were
relying on the priority dates for the patents (November 7, 1985 for the '505 Patent and March 28,

1988 for the '186 Patent).
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[332] When Boston Scientific addressed this inconsistency, the plaintiffs suggested that it was for
the Court to determine the proper invention date under Canadian law. Johnson & Johnson’slast-
stated position isthat “it may be as early as 1978 and 1985-1986, but no later than the priority dates

listed above’.

[333] Boston Scientific's concern isthat it prepared its case on the understanding that the plaintiffs
wererelying on the earlier dates. If the question of obviousnessis now to be determined as of a
later date, there may be additional prior art available that could be relevant to the issue of
obviousness. | understand Boston Scientific' sworry. However, in view of the evidence and my
ultimate conclusion regarding the date of invention, | do not believe that Boston Scientificis

pregjudiced in any way.

[334] Although Dr. PAlmaz testified that he first “came up” with the idea of a balloon-expandable
stent in February of 1978 (after hearing alecture by Dr. Grintzig on the problems of balloon
angioplasty), | do not find that February of 1978 isthe proper invention date as the term is defined
by the jurisprudence. Koehring Canada holds that, to establish a date of invention prior to the filing
date of an application, it must be demonstrated that the invention was “reduced to a practical and
definite shape either by awritten or oral description of it that would enable a person skilled in the art

to make it or in the case of an apparatus, by the apparatus having been actually made’.

[335] InChristiani & Nielsenv. Rice, [1930] S.C.R. 443 (Christiani), the Supreme Court of

Canada stated (at page 456) that “date of invention” means the date at which the inventor can prove
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he has first formulated, either in writing or verbally, a description which affords the means of

making that which isinvented.

[336] Ernest Scragg & SonsLtd. v. Leesona Corp., [1964] Ex. C.R. 649 (Ernest Scragg) provided
further clarification asfollows :

Thus, the statement in the Christiani v. Rice case (supra) to which |
have referred should not be interpreted as laying down arule that
proof that an invention was made at an asserted date must be
confined to evidence that awritten or oral description of it had been
formulated at such date. 1t may also be proved, in the case of an
invention of an apparatus, that the apparatus was made at such date
or, in the case of an invention of a process, that the process was used
at such date. The essentia fact to be proved isthat at the asserted
date the invention was no longer merely an ideathat floated through
the inventor’ s brain but had been reduced to adefinite and practica

shape. (emphasis added)

[337] Dr. PAmaz testified that, after attending the Grintzig lecture, he commented to his colleague
and mentor, Dr. Reuter, about the possibility of inserting some sort of internal scaffold to solve the
problems of balloon angioplasty. Although this marked the genesis of Dr. PAlmaz’sidea, it is clear
that his“invention” was not fully formulated at that time. Dr. Palmaz was unsure how to go about
fashioning the device. On hisown, he experimented with various materias (pins, copper) and
attempted to weave these materials around pencils to create an interwoven mesh. He then soldered
the criss-cross points to prevent hinging. These early prototypeswere 3 cm long and 8 mmin
diameter. That is, they were much larger than the dimensions of what later became the '505 Patent.
Dr. Pamaz estimates that it was two or three years before he moved on to “implantable quality

materials such as stainless steel 316L" and started making stents in various diameters.
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[338] | find that theseinitia endeavours were based on an ideafloating around in Dr. Palmaz’s
head and constituted trial and error attempts to make a workable apparatus. The 1980 Monograph
was written during this period but it related to a woven-mesh structure rather than the dotted-tube
apparatus claimed in the '505 Patent. | have previoudy determined that the 1980 M onograph does
not anticipate the '505 Patent. Nor do | believe that it can be used to establish the date of invention.
As noted, during thistime frame, the dotted-tube stent was smply an ideain Dr. PAlmaz' s head. It
had not been “made” asisrequired to demonstrate adate of invention. Infact, Dr. PaAmaz testified
that he did not know how to make the device because it required techniques that were not within his

reach.

[339] Dr. PaAmaz learned that he was able to make his prototypes of the dotted stent only in 1983
(after he met with Werner Shulz) and came to know of the EDM (el ectro-mechanical discharge
machining) technique. Dr. Pamaz statesthat it was early 1985 when he had dentistry professor,
Albert Windeler, use the EDM machine at the University of Texas Health Science Centre to make

the apparatus that is the subject of the '505 Patent invention.

[340] Inmy view, the appropriate date of invention is the date of Dr. PAdmaz’ s second M onograph
(May 18, 1983). | concluded earlier that this document discloses the invention and therefore
congtitutes a “ description which affords the means of making that which isinvented”. It may fairly
be said that any conclusions on obviousness of the '505 Patent should be determined as of May 18,

1983 and, based on the evidence adduced, | find May 18, 1983 to be the date of invention.
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[341] For the'186 Patent, Boston Scientific submits that the date of invention is March of 1986.
Dr. Pamaz testified that the idea of the '186 Patent occurred to him on a plane trip with Richard
Schatz, after he (Dr. Palmaz) saw the luggage carts moving around the airport. Viewing the carts
enabled him to realize that he could move away from “straight segments’. Correspondence dated
March 17, 1986, from Dr. Paimaz to Richard Bowman (an EDM manufacturer), outlining the
concept of what later became the Palmaz-Schatz stent, was tendered as Exhibit P-99. The second
page of the letter is aphotocopy of a cardboard model of aflexible stent made up of tubular
members with connectors between them. Dr. PAlmaz states that this letter was sent days after the
plane trip and that Mr. Bowman made prototypes of what became the Palmaz-Schatz Patent afew
weeks after the letter was sent. On the evidence, | find the date of invention for the '186 Patent is

March or April of 1986.

[342] Thetwo piecesof prior art, specificaly the 1985 Radiology article and the February 1986
Wallace article, relied upon by Boston Scientific to demonstrate the obviousness of the '186 Patent,
werein existence by that date. However, the two articlesthat Dr. Buller references, in response to
Boston Scientific’ s arguments on obviousness, are dated later than March of 1986 (the
Charnsangave article, November 1986 and the Duprat article, 1987). These latter articles do not

condtitute prior art at the relevant date.

[343] In contrast to determinations of novelty, when evaluating the inventiveness of a patent, the
Court isentitled to look at al patents and other publications that would have been available to the
public at the relevant time. After considering such documentation and information, the Court must

decide whether the resulting “mosaic” leads directly to the invention: Illinois Tool WorksInc. v.
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Cobra Fixations Cie (2002), 20 C.P.R. (4™) 402 aff'd. (2003), 29 C.P.R. (4™) 417 (F.CA.) a para

100.

[344] InJanssen-Ortho Inc. v. Novopharm Ltd. (2007), 59 C.P.R. (4”‘) 116 (F.C.A.) (Janssen-
Ortho), the Federa Court of Appeal itemized relevant factors for consideration in the obviousness
anaysis. the nature of the invention; the appropriate hypothetical skilled person; the body of
knowledge the skilled person would be expected to know and/or be able to find out aswell asthe
“climate” in that field at the time the alleged invention was made; the motivation to solve a
recognized problem; and, the time and effort involved in the invention. Secondary factorsinclude
the commercial success of the invention and any recognition or awards received by the patent’s

inventor.

[345] Boston Scientific assertsthat both the '505 and the '186 Patents are obvious, the '505 in view
of United States Patent 3,756,744 (the Ersek Patent) and the 186 due to the “Radiology” and

“Wallace’ articles aswell asthe knowledge of a skilled person at the relevant time.

The '505 Patent

[346] Boston Scientific witness Dr. Cumberland opines that the '505 Patent is obviousin light of
the Ersek Patent because Ersek teaches a deformable tubular mesh-like deeve (with uniformly
spaced and staggered openings), which is secured in place by expansion, the degree of whichis
determined by an outwardly extending force. Since the Ersek Patent issued in April 1972, it forms

part of the prior art in existence at the time of the '505 Patent’ s invention date.
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[347] The*“tubular mesh-like deeve’ or the “fixation deeve’ isthe centra component of the Ersek
Patent. By providing controlled expansion, the deeve is mean to affix a graft more quickly than
conventional methods of suturing. The deeveisfashioned from a sheet with dits, which is
stretched to open the dits and to expand the metal sheet in a direction perpendicular to the
longitudinal axis of the ditsthemselves, so that they become diamond-like apertures. The sheet is

then spot-welded to form atubular seeve.

[348] Asnoted, the Ersek deeve can be expanded. When used for the fixation of heart valves, the
deeveis pre-assembled in the expansion tool (adevice with resilient rings that compress and extend
an outward force to the interior of the deeve) and then introduced by way of incision in the aorta
and passed aong the lumen of the aortato the required position. Dr. Cumberland claims that the
deviceisplaced intraluminally and then expanded. He saysthat it is sufficiently thin-walled for
ddivery initsfirst, unexpanded diameter and would be useful as an intraluminal vascular graft
because it can be expanded with minimal encroachment on the lumen. The more the expansion

tool’ strigger is squeezed, the more the disks will bulge and the more the tubular sleeve will expand.

[349] The described procedure resultsin the implantation of the deeve into the vessel wall. The
tubular deeve contains ribbon-like members that protrude into the vessdl lining (to encourage the
lining to proliferate through the open lattice work of the tubular deeve) with the result that (after
expansion) thereislittle metal coming into contact with the bloodstream itself. Despite these
ribbon-like members, Dr. Cumberland asserts that column 3, line 13 of the Ersek Patent indicates
that the surface is meant to be smooth. In histestimony, he clarifies, “if you don’t like the

projecting edges you can just smooth them off”.
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[350] According to Dr. Cumberland, the deeve isintended as a fixation device but would have
been suitable as a stent in some vessels as it would clearly be capable of supporting the vessal wall.
In support, he pointsto Figure 1 of the Ersek Patent where it is apparent that the deviceis, at least in
part, expanded againgt the aortic wall so that it is partly in the aortaand partly in the graft. The
portion of the fixation deeve that is against the vessel wall is supporting the vessel wall (exactly the

function of a stent).

[351] Boston Scientific contends that if askilled person had seen the Ersek Patent, the Palmaz
stent would be an obvious device. It notes Dr. Pamaz’ s testimony that he concelved the ideafor his
dotted-tube stent after seeing a piece of expanded meta (another name for masonry metal), the
material from which the Ersek Patent can be made. Boston Scientific also claimsthat, in a1991
article“ Transfemora Intralumina Graft Implantation for Abdomina Aortic Aneurysm” (the Parodi
article), the Palmaz stent is shown to have been used in patients in the treatment of AAA (one of the
stated purposes of the Ersek device). Although Dr. Cumberland agreed, during cross-examination,
that most of what is suggested in Ersek is meant to be performed during an open operation, he feels
that a skilled worker would imagine other expanding means for intraluminal catheters and that the
Parodi article procedure might be considered a hybrid between surgery and percuntaneous

angioplasty art.

[352] A fina point advanced by Boston Scientific is the re-examination of United States Patent
4,739,762 (U.S. '762 Patent). It issaid that the U.S. '762 Patent was re-examined in view of the

Ersek patent and that claim 13 (with identical wording to claim 1 of the '505 Patent) was cancelled.



Page: 121

[353] Insummary, Boston Scientific’s position is that the Ersek Patent discloses afixation device

that can be used in the same manner as the PAlmaz stent to anchor an AAA graft. It includes:

. an expandabl e tubular deeve made of open work metal
. the open work metal has dotsformed in itswall surface
. the tubular deeve has an unexpanded diameter which permitsit to be placed within

the lumen of abody passageway

. it can be expanded to alarger, variable and permanently deformed diameter by an
outwardly extending forcein order to make the deeve fit within the lumen

. the tubular deeve exerts no outward radial force when in its expanded diameter

. it can be smoothed to facilitate entry

[354] Inaddition to these similarities, Boston Scientific notesthat Dr. Buller agreed that the
skilled person would know that, by widening the ditsin Ersek to form dots, the open area of the
metal would be increased. Therefore, according to Boston Scientific, the alleged invention of the

'505 Patent is an obvious modification of Ersek.

[355] Johnson & Johnson’s argument outlines evidence with respect to the non-obviousness of
both the '505 and the 186 Patent (in view of the Ersek device). | will confine my summary of its

position to the '505 Patent since Boston Scientific restricted its arguments to this patent.

[356] Johnson & Johnson maintain that it would not have been obvious to a skilled person (at the

relevant time) to change the Ersek Patent into the graft as described and claimed in the '505 Patent.
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Dr. Buller (and Dr. Cumberland) testified that the Ersek Patent was never commercialized and was
never used on a patient. In Dr. Buller’s opinion, the intention behind the device was to accelerate
major surgery by permitting an implanted graft to be stapled in place rather than laboriously
suturing it to the body. It was to be used to attach a prosthetic device to the transplant situs; it was

never meant to be used on its own.

[357] Further, Johnson & Johnson claimsthat the Ersek device fixesitsalf into the tissue wall by
way of a*“plurdity of longitudinally extending ribbon-like undulating portions’ (claim 1) that twist
to extend angularly relative to the perimeter of the deeve. The twisting of these ribbons causes the
wall thickness of the deeve to vary by afactor of at least two and thus, the wall thicknessis not
uniform. Thistwisting is desirable because it provides a multitude of narrow projecting edges
(along the deeve' s surface) which become embedded into the tissue wall (upon expansion of the

deeve) resulting in very little metal being exposed to the bloodstream.

[358] The Ersek Patent states that “the edges may be cuffed if desired or ssimply smoothed to
facilitate entry”. Dr. Buller believesthat thisrefers to smoothing or cuffing (hemming) the jagged,
circumferential ends of the deeve in order to alow the fixation device to enter the severed end of
the aorta. It does not refer to smoothing the entire surface of the Ersek deeve. To do so would be

contrary to the teaching of the patent (to embed the ribbons into the tissue).

[359] These narrow projecting edges point outwardly and inwardly. Johnson & Johnson contends
that the edges render the Ersek device completely unsuitable for use as a coronary stent because it

could injure and possibly rupture the vessel and the balloon (if a balloon were used for delivery).
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The sharp protruding ribbons, along with its overall size, prevent the Ersek device from being
delivered intraluminally, as required by the '505 Patent. It cannot be said that the Ersek device hasa
“first diameter” that permitsintralumina delivery. Rather, the diameter generally matches the

diameter of the tissue to which it is being connected.

[360] Moreover, the delivery device described in the Ersek Patent can only be used intra-
operatively and not percutaneoudy. Although the patent statesthat a variety of expanding devices
may be used, Dr. Buller notes that there are no obvious alternatives. The delivery device hasa
“pistol, grip handle” and a“trigger-like operating lever”. When the lever is pulled, the device
expands the deeve “in one stroke” and only certain portions of the deeve expand. Thus, the force
applied to the deeve is not controllable and the entire Ersek device does not take on a“second
diameter”. Becauseit is sized to match the implant and designed to embed (edge-on) into the vessel

wall, it does not expand the lumen, nor doesiit support it structurally.

[361] Last, Johnson & Johnson submitsthat it isincorrect to say that the Parodi article describes
Palmaz stents being used for the same purpose as the Ersek device because the Palmaz stent was not
used as a“ staple-like device’. Although the '505 Patent uses the word “embed’, there are different
usesfor thisword. Inthe Pamaz Patent, the word “embed” refers to expanding a stent against the
vessel wall so that it is“nicely in contact”. The Ersek deviceis actualy embedded into the vessel

wall.

[362] To summarize, Johnson & Johnson takes the position that the Ersek deviceis missing a

number of e ements taught in the '505 Patent, specifically:
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. intraluminal delivery
. afirst diameter to dlow for intraluminal delivery
. asecond diameter (for the entire graft)
. asecond diameter that is variable
. an increase to the opening of the vessel
. structural support for the vessel
. smooth outer surface
. substantially uniform wall thickness
Analysis

[363] My earlier claim construction regarding the '505 Patent defines the nature of the invention
for the purpose of obviousness. | determined the hypothetical skilled person to be ateam of
mechanical engineers and interventional cardiologists or radiologists. The question now is whether
this hypothetical team (with an understanding of the common general knowledge and in particular,
the Ersek Patent) would come directly and without difficulty to the invention as defined by the
claimsin the '505 Patent. | have thoroughly reviewed the evidence and the submissions and |

conclude that the answer is no.

[364] The Ersek Patent (or simply “Ersek”) is entitled “Method for Fixing Progthetic Implantsin a
Living Body”. The patent’ s description revealsthat it exists within the field of major surgical
operations. All witnesses agree that the purpose of the device isto accelerate open surgery by

quickly connecting atransplant with body tissue through the use of a sharp-sided metal deeve rather
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than by stitches. 1n contrast, the underlying basis and purpose of the '505 Patent isto obviate the

need for surgery.

[365] The Ersek Patent, like the '505 Patent, includes atubular device made from a sheet of metal.
However, the nature of these tubular devicesis markedly different. The Ersek describes stretching
and expanding the metal sheet to create the twists to the undulating flat ribbon-like portions, which
project and are desirably not flattened out. | accept Dr. Buller’ s opinion that the patent’ s discussion
of “cuffing or smoothing the edges’ speaks to the circular ends, which will be forced into the
implant and not to smoothing the entire surface because it would be contrary to Ersek’ steaching.
Dr. Cumberland agreed that the Ersek cannot be described as alow profile device without

protrusions.

[366] Inview of the evidence with regard to how the Ersek device embedsitself into the vessel
wall, | am unable to conclude that the surface of the tubular Seeveis“smooth” asthis element has
been defined for the purpose of construing the '505 Patent. That is, it is not smooth enough for
intraluminal delivery. The surface of the tubular deeve is not smooth. More importantly, the tubular
deeve does not have a uniform thickness due to the rotation of the ribbon-like materia, afact that

was also acknowledged by Dr. Cumberland.

[367] The Ersek deviceisnot passed through the lumen to itsintended location so it is not
surprising that it does not have afirst diameter which alows for intraluminal delivery before
expansion. Itsdiameter is set, external to the patient, at a measurement that coincides with the

diameter of the lumen. Its deeveisexpanded in one thrust and only where the doughnut-like rings
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pressagainst it. | rgject Dr. Cumberland’ s suggestion that Dr. Ersek must have intended for the

entire deeve to expand and that this could happen by atering the number of rings on the barrel of
thegun. Thereisnoindicationin the Ersek Patent that the entire deeve must expand. Moreover,
the preferred embodiment depicts the expansion device with two rings, indicating that the deeve

will expand only in those two sections.

[368] Regarding the range of expansion issue, | have significant difficulty with Boston Scientific's
position that the expansion device of the Ersek provides arange of expansion smilar to the balloon
expansion of the '505 Patent. Dr. Buller did agree that the more one squeezes the trigger of the
Ersek expansion device, the more the rings will bulge. Although thisistechnically accurate, Ersek
teaches the expansion of the tubular deeve “in one stroke” to embed the projected metal edgesinto

the tissue.

[369] The 505 Patent, on the other hand, teaches that (depending on the needs of the patient) the
degree to which the stent should expand and the amount of force it should exact against the lesion
and the artery wall can be controlled. Thereisno doubt that both the Ersek device and the Pamaz
stent expand quickly. To the untrained eye, both may appear to be expanded in “one stroke”. Itis
what is taught by the Ersek Patent and the purpose of the devicethat iscrucia. | found Dr. Buller's
testimony, on cross-examination, on this point persuasive. He notesthat if an Ersek device werein
use by a surgeon, the surgeon would “ not be looking at it on an x-ray or visuaizing it. Thereisno

purpose in adjusting it”.
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[370] Rather than making close contact with the lining of avessel wall, the Ersek tubular deeveis
meant to implant itself into the surrounding tissue. The patent states, “ since the deeve becomes
incorporated into the tissue wall, no foreign material isleft in contact with the blood”. This
implantation occurs through the use of an expansion tool, which “forces the fenestrations of the
deeveinto the wall of the aortato achieve aleak-proof union”. Although | do not necessarily agree
that the Ersek deviceis“stapling” (as the word is commonly used), it is evident that the deviceis
intended to penetrate the vessel wall immediately. Dr. Cumberland, when pressed on cross-
examination, acknowledged that the part of the device that rendersit not “staple like’ isitsfailure to

curve around the underside (like the prongs on an office stapler).

[371] The Palmaz stent scaffolds the artery and, even after expansion, metal remains exposed.
Over time, the stent will usually become covered with alayer of endothelium and grow to be “ part”
of thevessel wall. Thisisagradua process. Both Dr. PaAmaz and Mr. Opolski testified that the
genera attitude in the field, at the pertinent time was to minimize the amount of metal used in
devices that were meant to remain inside the body. The evidence aso indicates that Dr. PAmaz’'s
designswereinitialy met with skepticism. 1t seemsto me that it would be most unlikely that a
skilled person would read Ersek and directly conceive of expanding asimilar metal deeveinthe
artery, yet not embed the metal into the tissue, for it would ignore the general attitude at the relevant

time (“the lessmetal, the better”).

[372] Thereisaso theissue of the ability to expand the artery. Dr. Cumberland acknowledges
that there is neither discussion nor reference in the Ersek Patent with respect to expanding the

lumen. Nor isthe purpose of the Ersek device to dilate and support diseased vessals. | accept
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Dr. Buller’ sevidence that the Ersek device is not intended to scaffold the vessel wall and that its
concept is substantially different from what a skilled person would be looking for in terms of an
intralumina stent (asmooth surface to facilitate delivery and support the vessel wall upon

expansion).

[373] | question whether the relevant skilled person would necessarily be aware of a patent in the
general field of suturing devices, which appears to be outside the general area of angioplasty and
intraluminal stenting. The skilled person is assumed to be reasonably diligent in keeping abreast of
advancesin the field to which the patent relates: Whirlpool, at paragraph 74. However, the skilled
person is not expected to go outside the art in the field: Eli Lilly & Co. v. Marzone Chemicals Ltd.

(1977), 37 C.PR. (2d) 3 aff'd. 37 C.P.R. (2d) 37.

[374] Boston Scientific also pointsto a 1991 article co-authored by Dr. Palmaz (the Parodi article)
in which the Palmaz stent is described for treating an AAA in the same way that the Ersek Patent
teaches. Dr. Cumberland states that the “ Palmaz stent was in fact used in patients for the same
purpose as the Ersek device, that is, at each end of the graft in the intraluminal treatment of
abdominal aortic aneurysm”. Itisnot immediately apparent to mewhat | am to take from this. Dr.

Cumberland’ s statement does nothing to enlighten me.

[375] The Parodi article reports the results of a study of animal experimentation and initia clinical
trials exploring the feasibility of the use of the Palmaz stent in the treatment of AAA. | note that the
Ersek Patent teaches no overlap between the Dacron graft and the blood vessel; the two abut ends.

In the Parodi article, afriction sed is created by expanding the stent inside the Dacron graft then
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pushing the Dacron againgt the wall of the aorta. 1n other words, the graft goes inside the severed
blood vessdl (thisis not the case in Ersek). The Pamaz stent does not have a multitude of
projecting edges. Therefore, it holds the graft in place (in the aorta) in a manner different than the

Ersek device.

[376] Moreimportantly, the Parodi article is dated 1991 (some eight years after the date of the
invention of the '505 Patent). Thisinquiry (whether the invention of the '505 Patent was obviousin
view of the Ersek Patent) is concerned with the state of affairs at the relevant time (May 18, 1983).
In Janssen-Ortho, Madam Justice Sharlow stated, at paragraph 26:

...I find it difficult to envisage a Situation where a subsequently

recognized advantage to a claimed invention would be of any

assistance in determining whether inventive ingenuity was required

to makeit. | canimagine a situation where the commercia success

of an invention is attributable to a subsequently recognized

advantage, but that would not assist the inquiry asto inventive

ingenuity. | recognizethat it isimpossible to imagine every possible

situation, but given the current state of the jurisprudence | would be

inclined to give this factor no weight except in the most
extraordinary case.

[377] | find that reasoning to be apposite to thisissue and | subscribe to Justice Sharlow’ s view.
The Parodi article does not assist me in determining the obviousness of the '505 Patent and | accord
no weight to it in that regard. Further, | take nothing from Dr. PAmaz’ s use of theword “embed” in
the 1983 Monograph. First, theword isto beread in its context, a proposition well known to, and
repeatedly advanced by, Boston Scientific throughout the tria of this matter. The meaning of the
word “embed” in the context of 1983 Monograph bears no similarity to its meaning in the context of
the Ersek Patent. In any event and, at the risk of redundancy, it is the obviousness of the '505 Patent

thatisinissue. The'505 Patent does not speak to embedding the metal in the tissue surface.
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[378] | aso place minimal weight on Boston Scientific’ s referencesto the re-examination
proceedingsin relation to the U.S. 762 Patent. In the absence of specific evidence relating to the
relevant file wrapper or the circumstances of the proceeding, the generalized comment that claim 13
was cancelled “in view of Ersek” isof little assistanceto me. All the more so when regard ishad to
Boston Scientific’s repeated representations regarding the dissimilarities between Canadian and

United States patent law.

[379] The secondary factors of commercia success and meritorious awards indisputably point
toward the “inventiveness’ of the '505 Patent although caution is warranted in assigning undue

weight to them because they relate to facts arising after the date of the invention.

[380] Dr. Pamaz testified, and other witnesses confirmed, that the limitations of balloon
angioplasty were recognized as a problem. The history of angioplasty and its restrictions evidenced
a“long-felt need” for theinvention. | accept Dr. Palmaz’ s motivation regarding the conception of
his stent. The Palmaz stent, at the time, functioned better than other devicesin the field aimed at
remedying the same problem. The evidence of commercia success tendered by Johnson & Johnson
was directed primarily to the '186 Patent. However, numerous articles cite Dr. Palmaz asthe
inventor of the balloon mounted stent, which is the subject of the '505 Patent. Dr. PaAmaz isthe

recipient of many prestigious awards recognizing hiswork in this regard.

[381] Itisimportant, in my view, to distinguish between a prior invention that renders alater idea

obvious and one that triggers an inventor to think of a new (and equally inventive) concept. | regard
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the Ersek Patent, at its highest, as being in the latter category. While the Ersek Patent has
characteristics or elementsthat could trigger ideas for those searching for an aternative to coronary
bypass surgery, for the foregoing reasons, it does not follow that, after seeing the Ersek Patent, the
skilled person would directly and without difficulty (and without employing an “inventive step”)

arrive at the '505 Patent.

The ‘186 Patent

[382] Boston Scientific does not allege that the '186 Patent was anticipated. It does contend that

the '186 Patent is an obviousimprovement, or ateration, of the '505 Patent. Mr. Opolski states that
amedical device manufacturer, as of 1986, would have considered the use of a connector to flexibly
connect two rigid structures together to be acommon design choice. He provides “red-life”
examples (railway trains, subway cars) where a connector flexibly connects two rigid structures. He
explainsthat, by making the rigid e ements shorter, using more of them, and using connectors

between them, the flexibility of the overall structure is enhanced.

[383] Dr. Cumberland and Mr. Opolski refer to the Wallace article, which they claim
demonstrates that stents can be used individually or, that two stents can be connected by awire strut
and inserted together. According to Dr. Cumberland, the positioning of the two stentsin Figure 3 of
the article teaches that the bridge (strut) allows the two stents to be flexible (relative to one another),
while at the same time, preventing migration. It is not totally clear from Figure 3 whether the
flexibility occurs because the bridge itself flexes, or if flexibility occurs at the junction of the stent

and the metal bridge. Regardless, Dr. Cumberland states that it would have been apparent to a
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person skilled in the art, upon reading this article, that two Palmaz stents could be connected by

means of ameta bridge.

[384] Inthe Radiology article, Dr. PAmaz (and colleagues) discuss the lack of longitudina
flexibility of the wire mesh stent configuration. They state that the graft islimited to usein straight
arterial segments. Curved arteries require the use of short graft lengths. The article indicates that
problems, experienced with an excessively long graft, can be solved by using “ shorter grafts or
graftsin tandem”. Dr. Cumberland claimsthat the meaning of “tandem” is not clear and offerstwo
possibilities: mounting two grafts smultaneously on a balloon; or, implanting grafts separately,

adjacent to one another.

[385] In Dr. Cumberland’s opinion, neither arrangement is satisfactory. There are risks associated
with multiple stents on one balloon. One stent may displace and migrate to another arteria territory
or, the movement of the stents relative to each other during passage may cause gaps, or overlaps,
between them. The process of placing separate stents, one at atime, is difficult and time-
consuming. Moreover, it subjects the vessdl to greater trauma. The plain and simple solution isto
join the stents together with asingle strut as a flexible connector. Dr. Cumberland notes that such a
device was introduced as the Palmaz-Schatz stent. The Palmaz-Schatz stent solved the rigidity

aspect of the original PAlmaz stent and the attendant restrictions discussed in the Radiology article.

[386] Dr. Buller sees no ambiguity in the phrase “graftsin tandem” (in the 1985 Radiology
article). Hefedsthat askilled person would understand the phrase to refer to the placement of two

or more grafts end-to-end on the same angioplasty balloon. The solution to the problem of
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inflexibility proffered in the Radiology article was to use shorter graft lengths. There was no
motivation to search for another solution. Because of the desire to minimize the amount of metal
being put in the coronary arteries, one would not have been inclined to add meta (in the form of

connectors) to the structure.

[387] Dr. Buller maintains that the Wallace article states only that two stents were connected by a
wirestrut. It provideslittle description of the connected stents. Increased flexibility isnot an
advantage of the design cited in the Wallace article. The article' s abstract hints at the reason for
connecting the stents: “because of stent migration, designs are being tested to develop stents with
greater stability”. Dr. Buller refersto the “ Charnsangavel Radiologoy” article (by members of Dr.
Gianturco’ s group), wherein the use of shorter Z-stents is suggested for the treatment of along
stenosis. Therationaeisthat shorter stents can provide greater expansile force and can help prevent
the two Z-stents from de-stabilizing. Dr. Buller concludes that the purpose of connecting two Z-

stents was to improve the stability of the device during delivery, not to promote flexibility.

[388] Hefurther explainsthat, due to the nature of Z-stents as self-expanding springs, their
orientation can change when they are gjected from the catheter. Joining two stents together permits
greater stability and control because the second stent remains inside the catheter while the first stent
expands. Unlike Palmaz’ s balloon-mounted stents, the Z-stents are expelled from the catheter by
pushing. Any connecting strut must have axia rigidity to transfer the pushing force, stabilize the
first stent released, and hold the Z-stents at the correct distance from one another. The struts
depicted in Figures 2 and 3 of the Wallace article support thisrigidity requirement since the wire of

the struts appears thicker than the wire of the stents (and thereforeis morerigid).
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[389] Moreover, without knowing the relative configuration of the Z-stentsin Figure 3 prior to
insertion, Dr. Buller says that one cannot conclude that the alignment of the stents demonstrates the
use of the strut to flexibly connect the stents. Even if the Wallace article taught one to connect
stents, it did not teach the connection of other things (namely tubular members) in the way that the
'186 Patent teaches. Therefore, it would not have been apparent to the skilled person, upon reading
the Wallace article, to provide longitudinal flexibility to a balloon-expandable dotted-tube stent by

flexibly connecting two or more tubular members together.

[390] Nor, in Dr. Buller’s opinion, would it have been a common design choice to flexibly
connect two rigid structures. In thisrespect, he refers to the sequence in which AVE introduced
various stent products. First, AVE commercialized relatively short, non-connected rings mounted
on aballoon. It then moved to connect the rings at the four adjacent points of each ring. It was only
after the introduction of these two products that AV E introduced the GFC stent with one connection

between adjacent rings.

[391] Relying primarily on the Duprat article, Dr. Buller notes that when the Gianturco group

moved to the devel opment of a balloon-expandable stent, it did not adopt the connected struts of the
Z-stents. Instead, it used a spiral-coil design. Dr. Buller claims that this indicates that Gianturco did
not consider the previous teachingsin the Z-stent art to have any flexibility (including the connected
Z-stents). The use of a connector to flexibly connect two stents was not the solution directly arrived

at by Dr. Gianturco'steam. Therefore, joining two stents together with asingle strut as aflexible
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connector would not have been a solution that occurred immediately and without creative thought to

aperson skilled in the art in the mid-1980s.

Analysis

[392] The Radiology article describes the biological reaction that occurs (in the arteries of
animals) in relation to Dr. PaAmaz’ s woven-wire stent. Boston Scientific contends that the article
demonstrates Dr. Palmaz’ s early recognition regarding the inflexibility associated with hislonger
grafts. Shorter and/or multiple grafts “in tandem” were considered as possible solutionsto this

limitation.

[393] Theimprovement of the '186 Patent is the connection of two or more tubular members, with
connectors, to allow flexibility. In my view, the Radiology article, on its own, reveasthat Dr.
Palmaz recognized the inflexibility of hislonger grafts from early on. It also illustrates that Dr.
Palmaz’ s solution to this problem was to shorten the grafts and use shorter grafts together. It does

not demonstrate that connecting the short grafts would be obvious.

[394] Dr. Cumberland believes that the inherent problems of using short graftsin tandem would
make connecting the grafts an obvious step. Although | find his evidence that these problems
would occur credible, the fact that the “ unconnected shorter grafts’ solution would be faulty does
not diminish itslegitimacy as the first-conceived solution. Mr. Opolski agrees that making a stent
short may permit it to get around curves more easily and that AVE' sfirst product was shorter

(unconnected) stents.
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[395] Johnson & Johnson points to element 85 of the '505 Patent (a retaining mechanism to keep
the stent on the balloon) and notes that early versions of the NIR stent had “socks’ to keep the NIR
stent on the balloons. | understand Johnson & Johnson to be saying that Dr. Palmaz had other ideas
for keeping multiple stents (in tandem) on aballoon during delivery and that the idea of connectors

is not obvious.

[396] Therefore, | disagree with Boston Scientific that connecting the stents was obvious, based
on the Radiology articlealone. That said, a consideration of the known limitations of the '505
Patent, in conjunction with other pieces of prior art and the genera knowledge of the skilled worker

at the time, ultimately leads me to conclude that the '186 Patent isinvalid for obviousness.

[397] TheWallace article relates to the use of Z-stents in the trachea and bronchi (airway
passages) of dogs and its clinical application in two patients. It states that “the stents were used
individually, or two stents were connected by awire strut and inserted together”. What would a
skilled person understand from these wire strut connectorsin terms of the invention of the '186

Patent?

[398] | have given considerable thought to Dr. Buller’s opinion that the purpose of the strut
connector isto assist in releasing and expanding the stentsin amore controlled, stable fashion. In
theend, | do not accept it. The Wallace article says little regarding the release of the stents except
for the comment, “when the stent remained in the outer catheter, its position could be altered, but
once released only dight adjustments could be made’. The justification for Dr. Buller'sopinionis

derived primarily from the Charnsangave article. That article discusses the potential for
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minimizing migration with the use of two stents (connected by awire strut) by releasing the lead
strut while the other stent remained in the catheter. The difficulty isthat the article does not form

part of the prior art at the relevant date.

[399] | do not believe that the skilled person would understand the wire strut connector in the
Wallace article to be serving a function related exclusively to stability. | accept Dr. Cumberland’s
evidence that the excerpt from the article' s abstract, which discusses “ devel oping stents with greater
stability” speaksto other work that was focused on the problem of stents migrating over time after
being placed in the body. Dr. Buller acknowledges, in cross-examination, that thistext isreferring
to future articles (where barbs were added to stents) and not to the stability of the stentsin their

release from the catheter.

[400] | consider it inconceivable that, upon reading this piece of prior art, the skilled person would
not immediately grasp the concept that multiple stents can be connected and inserted into the body
together. The fact that aZ-stent will migrate less upon expansion, if it is attached to a second Z-
stent that remains in the catheter, does not detract from the general notion of connecting multiple
stents. | rgject Johnson & Johnson’ s submission that connecting stentsin the Wallace articleis* so
far removed from the teaching in the '186 Patent of connecting multiple tubular members”.
Although the individual tubular members are not the “ stent” claimed by the '186 Patent, the '186
Patent is nonethel ess an improvement of the '505 Patent. Essentialy, the '186 Patent teaches the
connection of multiple '505 Patents together to create the '186 Patent. Claim 9 of the '186 Patent
(not in issue) teaches to connect multiple prostheses (stents) not tubular members. 1n other words,

tubular members and stents are equated (or interchangeable). The skilled worker would be so
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aware. Moreover, Dr. Buller concedes, on cross-examination, that the Z-stents of the Wallace

article are hollow and cylindrical and therefore meet his definition of tubular member.

[401] All witnesses agreethat it is difficult to draw conclusions from the Figuresin the Wallace
article, specificaly asto whether the stents had shifted position relative to each other as between

Figures 3A and 3B.

Figure 3. Combined endotracheal and endobronchial stent in a dog, immedi-
ately after placement (a) and 1 month later (b).

[402] Although the text does not expressly discuss being “flexibly” connected to one another, in
my view, it is more probable than not, that the articulation between the two stents (as can be seenin

Figure 3A) demonstrates that the stents are flexing relative to each other. As Dr. Cumberland notes,
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it isboth unlikely and impractica that the stents would have been assembled in such away, prior to

insertion.

[403] Dr. Buller acknowledges that a person skilled in the art, beginning to examine balloon-

expandabl e stents, would know “all about self-expanding stents” and would therefore know about
theidea of connecting Z-stents together. However, he feels that the concern of thrombosis was so
great that no one would have leaned toward adding metal, despite what was shown in the Wallace

article because the experiments discussed therein were conducted in the airways.

[404] Although | accept that there were concerns about placing metal in the bloodstream (and Dr.
Pamaz' sorigina prototypes were met with scepticism), it is my understanding that, by the time
Drs. Palmaz and Schatz discussed the creation of aflexible stent and made application for what
became the 186 Patent, such concerns had somewhat dissipated. That is not to say that the
apprehension regarding thrombosis had been eradicated. Rather, the industry was growing more
comfortable with the notion of putting meta in the bloodstream by way of stents as evidenced by
the numerous groups experimenting with various metal stent designs throughout this time frame.
Only Dr. Buller raises thisissue as a potential concern. Mr. Opolski, who was cognizant of the
aversion to meta, did not see the connector as aproblem in thisrespect. | do not find Dr. Buller's

evidence to be persuasive.

[405] Theissue of obviousness requires an examination of a“mosaic” of prior art and a
determination of what would have been obviousto the skilled worker based on the totality of

available information at the relevant time. | conclude that the idea or concept of adding connectors
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to shorter versions of the '505 Patent stents was an obvious improvement. | arrive at this conclusion
for avariety of reasons, including but not limited to: the inflexibility of the Palmaz stent was
immediately apparent and sol utions were sought to remedy it; numerous shorter stents were thought
to give increased flexibility; the problems with migration, overlaps and gaps would have
necessitated a means to keep multiple, shorter stents together; using connectors would have been
obvious to the skilled person given the existence of not uncommon “real-life” examples where an
articulation point is used between relatively rigid membersto increase the overdll flexibility of the
structure; and, even if the idea of connectors would not have immediately occurred to the skilled

person, the concept formed part of the prior art and public domain (the Wallace article).

[406] | should mention that, in arriving at my determination that the '505 Patent was inventive and
the '186 Patent was not, | have considered the commercia success and recognition gained by these
patents. Dr. Pamaz has been widely recognized as the inventor of the dotted-tube balloon-
expandable stent. Millions of such stents have been sold. It is somewhat difficult to assessthe
apportionment of the financial and meritorious awards as between the '505 and the 186 Patents.
Thisis understandable since the '186 Patent was the subject of the BENESTENT and STRESS
trials. Thosetriasirrefutably established that balloon-expandable stents were an improvement over
the process of angioplasty alone. Notwithstanding, my conclusion that the '186 Patent was obvious

remains.

[407] The"“invention” found in the '186 Patent is basically the addition of connectorsto a previous

invention, the Palmaz stent. The tubular members that are joined together to form the Palmaz-
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Schatz stent are the tubular membersthat, individually, constitute the Palmaz stent of the '505
Patent. Dr. Buller, in testifying about his use of the '186 Patent with asingle strut connector stated:

On occasions | would require ashorter stent, and therefore it was not
uncommon to use avery delicate pair of surgical scissorsto cut the
connector in the middle to create a shorter, what would essentially be
aPamaz stent. So it would be just under one half of what is shown
in this picture, and that would create a short, 7mm long, Palmaz
stent, and | used those on very many occasi ons too.

[408] Insummary, and for the foregoing reasons, | conclude that the '186 isinvalid for
obviousness. Inview of my determination, | need not address Boston Scientific's submissions with

respect to “double patenting” or “claims broader” and | decline to do so.

| nfringement

Overview

[409] A patent that isinvalid cannot be infringed. Consequently, only the '505 Patent need be
considered. Although at first blush the evidence and the arguments appear daunting, having

thoroughly considered both, | note that there is much common ground between the parties.

[410] First and foremost, they agree on the law. Section 44 of the Act provides the patentee with
the right to exclude others, for the term of the patent, from making, constructing or using the

invention, or selling it to othersto be used.

[411] Infringement is“any act that interferes with the full enjoyment of the monopoly granted to

the patentee” or any activity that deprives the inventor, in whole or in part, directly or indirectly, of
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full enjoyment of the monopoly conferred by law. The onusis on the patentee to prove

infringement of such right: Monsanto Canada Inc. v. Schmeiser, [2004] 1 S.C.R. 902 (Monsanto).

[412] After the clams are construed, infringement is determined by comparing the allegedly

infringing device with the words of the claims, as properly construed: Monsanto; Free World Trust.

[413] For infringement, the allegedly infringing device must include all the essential elements of a
patent claim. If an essential element is omitted or substituted in the defendant’ s device, thereisno

infringement: Free World Trust; Whirlpool.

[414] Asearlier noted, the expert witnesses agree, and | concur, that all elementsin claim 1 of the
'505 Patent are essential elements. Further, should Boston Scientific’'s NIR stent be found to
infringe the '505 Patent, then its activities constitute infringing behaviour. For ease of reference, the

essential elements (comprising the expandable intraluminal vascular graft claimed in the '505

Patent) are:
. athin-walled tubular member
. the tubular member has first and second ends
. the tubular member has awall surface disposed between the first and second ends
that is of a substantially uniform thickness
. the wall surface has a plurality of slots formed therein

. the dlots are disposed substantially parallel to the longitudinal axis of the tubular

member
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. the tubular member has afirst diameter which permits intraluminal delivery of the

tubular member into a body passageway having alumen

. the tubular member has a second expanded and plastically deformed diameter
. upon application of aradially outwardly extending force, the second diameter is
variable.

[415] Additionally, thereis no dispute that the NIR stent isastent. It hasthe requisite
characteristics of stents generaly, and it functionsasastent. That is, the NIR stent isan
intraluminal vascular device which expands to alarger diameter inside the lumen to support and
scaffold an occluded vessel. The NIR stent could also be labelled a“graft” or “prosthesis’ because
theword “stent” (inthe field of coronary artery angioplasty and stenting) is interchangeable with the
terms“graft” and “prosthesis’. Further, the NIR stent isatype of balloon-expandable stent.
Becauseit isdelivered intraluminally, it has a sufficiently small initial diameter and is permanently
deformed (with aballoon) to alarger diameter. Being a balloon-expandable stent, it is not self-
expanding and does not exert any outward force, once expanded. Interventionists using the NIR
stent have some control over the extent of the stent’ s expansion by controlling the force applied to
the balloon. In other words, the NIR stent’ s second diameter is variable depending upon the amount

of force applied.

[416] The essential elementsrelating to the '505 Patent’ swall surface (thin with substantially
uniform thickness) are qualitiesthat allow any stent to function effectively and avoid harm to the
patient. Thereis no debate asto whether the NIR stent’ swall surface has these qualities. Dr.

Prendergast states that the outer surface of the NIR stent is smooth enough for intraluminal delivery.
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A NIR stent is manufactured from a metal sheet that has a thickness of 0.004 inches and the

thicknessis uniform.

[417] Inshort, thereisno quarrel about the NIR stent “being astent”. The relevant question is
whether it infringes the '505 patent. The narrower issue iswhether the NIR stent contains all the

essential e ements of the '505 Patent.

[418] Johnson & Johnson advance two theories with respect to infringement of the '505 Patent.

Synopticaly, they are:

@ The entire NIR stent is a tubular member, with awall surface (which containsa
plurality of dots) between itsfirst and second ends. This positionisillustrated in the

following diagram:

2 Each section of the NIR stent between successive U-loops meets the definition of
“tubular member” becauseit is hollow, cylindrical and contains aplurality of dots. Because

of theword “comprising” in claim 1 of the '505 Patent, the monopoly can cover grafts that
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are congtructed by linking multiple tubular members. The diagram below depicts Johnson

& Johnson's second position.

[419] Much discussion revolves around the “* nomenclature’ used to describe the NIR stent.
Boston Scientific maintains that the NIR stent is made up of “cells’. Its witnesses assert that the
repeating cell unit isthe functiona unit of the NIR stent. Johnson & Johnson, for the plaintiffs,
contends that the NIR structure constitutes rings of “half-dots’ and the “cells’ are merely avisua
analysis. Despitetheir differencesin terminology, the parties agree that the NIR stent has horizontal
loops (C loops) and that these loops contribute primarily to the scaffol ding and supportive functions
of the stent. They also agree that there are vertical pieces (U loops) that “ go between” the horizontal
loops and that they contribute, for the most part, to the NIR stent’ s flexibility. While Johnson &
Johnson would group the C loops together to form zig-zag “rings’, Boston Scientific would arrange

two U loops with two C loopsto form a*“cell”.

Analysis
[420] From one perspective, the stent has cells. From ancther, it has zig-zag rings, connected by
vertica pieces. Visudly, both can betrue. Inmy view, the NIR stent functionsin a manner that

alignsitself best with the language used by Boston Scientific. However, | accentuate that the labels
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assigned, by others, to the specific components of the device are ssimply labelsand | do not attach

the same significance to them as do the parties.

[421] To appreciate the nature of the debate, an examination of the manner in which the NIR stent
functionsiswarranted. The NIR isasecond (or third) generation stent. Although it, like the
Palmaz stent, has the basic characteristics of balloon-expandable stents, it has improved functional

features as demonstrated by its geometry.

[422] The openingson the wall surface of the NIR stent are formed in what has been described as
an “integrated cellular structure’. This repeating pattern of irregular-shaped cellsis depicted in the
diagram below. | emphasize that it may be equally fair to say that the pattern below shows zig-zag
rings connected together. Changing the names of its parts does not ater the manner in which the

stent functions, nor does it alter my determination regarding infringement.

[423] Each closed cell of the NIR stent isformed by a pair of opposite-facing horizontal or
longitudina “C” loops and apair of vertical or circumferential “U” loops. Oneindividua cell (with

its components color coded) is set out below:
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[424] Theintegration of each cell with those next to it providesthe NIR stent with “uniform
flexibility” (probably the most notable benefit over prior stent models). The evidence of the Boston
Scientific expert witnesses indicates that the U loops and the C loops cooperate in order to allow for
thislevel of flexibility. The NIR stent owes many of its functiona characteristics (including the
ability to flex longitudinally at any point along the length of the stent) to this sharing of structural
elements between the cells. The Usand Cs permit “differential elongation” on bending. More
specifically, the U loops close when on the inside of a bend and open on the outside of the bend to
permit the outside of the curve to become longer. This enablesthe stent (as awhole) to flex (bend)

along its entire length.

[425] Thereisno question that the U loops contribute more to the NIR stent’ s flexibility, as
compared to the C loops. Y e, | agree with Boston Scientific that both the Us and the Csassist in
the stent’ sflexibility. Indeed, the U loops and C loops collaborate in all phases of the stent’ s use
(not only in terms of uniform flexibility, but aso by assisting to provide radia strength and

scaffolding functions). Asall witnesses acknowledge, the Palmaz stent (in contrast) is very rigid.
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[426] Theintegrated cellular structure also permits the NIR stent to foreshorten to alesser extent
than the stent of the Palmaz Patent. The tendency of balloon-expandable stents to foreshorten is
offset by the cooperation of the U and C loops. Asthe C loops expand, their length will diminish,

but the U loops compensate by lengthening. Thus, the overal length of the stent is maintained.

[427] Johnson & Johnson contends that the NIR stent has aplurality of “dots’ asrequired by
claim 1 of the '505 Patent. In support, it pointsto specific literature that refersto the NIR stent asa
“dotted tube’. (Notably, Boston Scientific does likewise in relation to its characterization of the
NIR as being cellular and claimsthat the weight of the literature supportsitsview). Therationale
underlying Johnson & Johnson’s analysis of where the dots are located in the NIR stent istied to
the theory that the NIR stent is functionally divided into rings. These “rings’ areillustrated, in red,

in the diagram below.
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[428] Johnson & Johnson pointsto the “openings’ in the “rings’ of the NIR stent and claims that

these openings are the “dots’ as shown by the green markingsin the figure that follows.

3

[429] Further clarification in conceptualizing the portions of the NIR that Johnson & Johnson

labels“dots’ isprovided by the blue portions of the diagram marked as Exhibit D-5.
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[430] | have determined that theterm “dot” (asit isused in the claims of the '505 patent) should
be construed as meaning an elongated opening that is bounded on al sides, that is, a“ complete

dot”. Although the graft of the patent contains what the patent refersto as“haf-dots’ in thefirst



Page: 150

and second ends (1 will say more about this later), these “half-dot” openings are not included in the

term “dot”.

[431] Theregionsof the NIR stent that Johnson & Johnson attempts to label “dots” are open-
ended. They cannot be “dots’ (as| have construed thisterm). Although these regionsin the NIR
stent are longer than they are wide and are disposed generally along the longitudinal axis, they are
not fully bounded on al sides. Therefore, they are not “dots’. | note (peripheraly) that these
regions are not staggered circumferentialy, although this feature is not essential to the claims of the

'505 Patent.

[432] Johnson & Johnson' s position is dependent upon the veracity of Dr. Buller’ s building block
Palmaz ring hypothesis. | have regjected that hypothesis because it is not one that is contemplated by
the '505 Patent. Dr. Stringfellow’s evidence is not particularly helpful becauseit is premised on Dr.
Buller'sthesis. Dr. Stringfellow provides no indication that he subjected Dr. Buller’ s theory to any
level of scrutiny. He merely endorsesit. In contrast, the Boston Scientific experts provide cogent,
detailed explanations and reasons as to why they rgject the feasibility of the Palmaz ring theory. As
previoudy stated, | conclude that Dr. Buller’s hypothesisis not sustainable. Moreover, | find that it

is contrived to find infringement.

[433] The crux of my determination isthat there are no complete dots aong the longitudinal axis
of the NIR stent. Dr. Buller acknowledged that thisisso. The absence of “dots’, asthetermis

used in the '505 Patent (where it means complete dots), isincons stent with the teaching of the '505
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Patent. No embodiment of the '505 Patent would be made thisway. Consequently, the NIR stent is

missing an essential element from claim 1 of the '505 Patent.

[434] Also, first and second ends constitute an essential element of the '505 Patent. These ends are
defined in great detail in the patent’ s disclosure such that they contain openings that are
approximately half the size of complete dots. These half-dots aternate with the complete dots
around the circumference of each “end” of the tubular member. Thisis evident from both the
description of the first and second ends found on page 14 of the '505 Patent and from Figure 1A of
the patent. In other words, the Palmaz Patent specifies that there will be “half dots’” aternating with
“dots’ at each end of the tubular member. The NIR stent does not contain any “dots’. Therefore,

the first and second ends of the NIR stent are not the same as those of the '505 Patent.

[435] With respect to Johnson & Johnson’sfirst “infringement analysis’ (that the entire NIR stent
isatubular member), Boston Scientific does not disagree. However, the fact that the NIR stent isa
tubular member does not eradicate the absence of “dots’ initswall surface. The absence of “dots’

necessitates a conclusion of non-infringement.

[436] | have three observations regarding Johnson & Johnson’s second infringement analysis.
First, to accept it, | must also accept that each “ring” of the NIR stent isatubular member. Tubular
member has been defined as tube-like (cylindrical and hollow). Asto whether atubular member
must be elongate, | concluded earlier that it is more probable than not that a coronary artery stent

would not function well if its aspect ratio were less than one. In other words, atubular member
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should idedlly be elongate and the “rings’ of the NIR stent (a coronary artery stent), as defined by

Johnson & Johnson, are not elongate.

[437] Second, | have found that, athough the word “comprising” is non-exhaustive, claim 1 of the
'505 Patent must contain everything necessary for the invention to function. That is, evenif one
assumesthat aNIR ring is atubular member, it must be capable of functioning onitsown (asa
stent) in order to come within the parameters of the '505 Patent. The NIR stent isan inventionin
which many “rings’ (to use Johnson & Johnson nomenclature) are joined together in order for the
stent to function in a particular way. Since the other “rings’ are necessary to the functioning of the
device, it isnot correct to isolate one ring and then attempt to fit the entire NIR stent within claim 1

of the '505 Patent through use of the word “comprising”.

[438] Third, and most importantly, the second infringement analysisistotally discredited because
of the absence of “dots’ (asthe term is understood in the '505 Patent). Evenif | wereto consider
the NIR ring to be atubular member and to consider that numerous tubular members can infringe

the '505 Patent (and | do not), thereareno “dots’ inthe NIR “ring”.

[439] Johnson & Johnson claimsthat all future stents (for example, Cordis, BX Velocity, AVE-
S7, NIR) essentialy copied the “rings’ and connector structure of the '186 Patent. It issaid that
Johnson & Johnson initiated actions against Guidant and AVE for patent infringement of the '505
and '186 Patents. Guidant “settled” by taking alicence under these patents. Medtronic (which
acquired AVE) did the same. Johnson & Johnson submits that such licences constitute evidence

that these future stents have the same structure as the Palmaz-Schatz stent.
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[440] Thereareno licencesin evidence. Nor isthere evidence asto the terms of the licences.
Aside from fleeting references, there is no specificity whatsoever in thisregard. Consequently, |

accord very little (if any) consideration to these submissions.

[441] Thereisevidence that Johnson & Johnson, at one point, put together a proposal for
acquiring the NIR design (Project Olive). At the time, Johnson & Johnson indicated that “the NIR
isasuperior stent design for both coronary and peripheral applications and has the potential to
substantially replace the PaAlmaz and Palmaz-Schatz stents due to certain unique features’. | take
this statement to be indicative of the superiority of (and distinction between) the NIR stent and the

Palmaz stent.

[442] Toreturnto “nomenclature’, the absence of “dots’ in the NIR stent signifiesthat it is of no
moment whether the NIR is “connected, zig-zag rings’ or “integrated cells’. The rings can be there
and can berigid. Indeed, most of the flexibility can come from the U loops. Notwithstanding, the

NIR stent does not infringe the Palmaz stent.

[443] Johnson & Johnson’ sinfringement theories appear to me to treat any stent that has an
expandable zig-zag ring asinfringing, irrespective of what the rest of the structure and its openings
look like, and regardless of how they function. This approach stretches the '505 Patent to cover
devicesthat Dr. Palmaz neither described, nor invented. The fact that the NIR stent performs
essentially the same ultimate function as the Palmaz stent does not render it an infringement of the

'505 Patent. The NIR stent (no longer marketed) was a new method by which to reach asimilar
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result. AsMr. Justice Binnie stated in Free World Trust, “[t]he ingenuity of the patent liesnot in
the identification of adesirable result, but in teaching one particular meansto achieveit. Theclams

cannot be stretched to allow the patentee to monopolize anything that achieves the desirable result”.

[444] Asdtated earlier, because the '186 Patent isinvalid, | need not address the issue of
infringement in relation to it. However, even if | had determined that the '186 Patent was not
obvious, since | rgect Dr. Buller’ s building block Palmaz ring theory, and since theterm “dots’ in

the '505 Patent means complete dlots, the NIR stent could not infringe the '186 Patent in any event.

Conclusion
[445] Theplaintiffs claim of infringement will be dismissed. The defendant’ s counter-claim
of invalidity with respect to the '505 Patent will be dismissed. The defendant’ s counter-claim of

invalidity with respect to the '186 Patent will be allowed. Judgment will go accordingly.

[446] Thisis sufficient to dispose of the matter. Since the plaintiffs infringement action isto

be dismissed, the issues of remedies, ownership and licence do not arise.

[447] With respect to costs, | encourage counsel to endeavour to resolve the issue of costs by
agreement. Success has been somewhat divided. Absent resolution, counsel are to serve and file
written submissions (not to exceed five pages, double-spaced) within 35 days of the date of
judgment. Responses to those submissions (not to exceed three pages, double-spaced) are to be

served and filed within 10 days of service of the first submissions or within 45 days of the date
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of judgment, at the election of counsel. | remain seized of this matter in relation to determination

of the issue of costs.

“Carolyn Layden-Stevenson”
Judge

Ottawa, Ontario
May 8, 2008
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