BESCHWERDEKAMMVERN  BOARDS OF APPEAL OF
DES EUROPAI SCHEN THE EUROPEAN PATENT
PATENTAMTS OFFI CE

Internal distribution code:

(A [ ] Publication in Ql
(B) [ ] To Chairnmen and Menbers
(O [x] To Chairnen
(D) [ 1 No distribution

DECI S| ON

of 1 July 2003
Case Nunber: T 1196/ 00 -
Appl i cati on Nunber: 92309822. 2
Publ i cati on Nunber: 0540290
| PC. A61F 2/ 06
Language of the proceedi ngs: EN

Title of invention:
Expandabl e stents

Pat ent ee:
ADVANCED CARDI OVASCULAR SYSTEMS, | NC.

Opponent s:

1. Schm edl, Rol and

2. NOVIS S.r. |.

3. Terunp Kabushi ki Kai sha

Headwor d:

Rel evant | egal provisions:
EPC Art. 54, 56

Keywor d:
"Novelty (yes)"
"I nventive step (no)"

Deci si ons cited:

Cat chword

EPA Form 3030 06. 03

CHAMBRES DE RECOURS
DE L’ OFFI CE EUROCPEEN
DES BREVETS

3.2.2



9

Européisches European Office européen
Patentamt Patent Office des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunber: T 1196/00 - 3.2.2

DECI SI ON

of the Technical Board of Appeal 3.2.2

Appel | ant :
(Proprietor of the patent)

Repr esent ati ve:

Respondent s:
(Opponent 1)

Repr esent ati ve:

(Opponent 2)

Repr esent ati ve:

of 1 July 2003

ADVANCED CARDI OVASCULAR SYSTEMS, | NC.
3200 Lakeside Drive

P. O Box 58167

Santa O ara

California 95052-8167 (US)

McLei sh, Nicholas Aistair Mxwell
Boult Wade Tennant

Ver ul am Gar dens

70 Gray’'s I nn Road

London WC1X 8BT (GB)

Schm edl, Rol and
Hol | ensi ek 63
D- 33619 Biel efel d (DE)

von Hellfeld, Axel, Dr. Dipl.-Phys.
Wiest hof f & Wiest hof f

Pat ent - und Recht sanwdl te

Schwei ger strasse 2

D- 81541 Minchen (DE)

NOVIS S.r. |.
Via Zaccherini Alvisi, 2/2
| -40138 Bol ogna (1T

Bosotti, Luciano

c/o Buzzi, Notaro & Antonielli d Qulx
Via Maria Vittoria 18

-10123 Torino (1T



(Opponent 3)

Repr esent ati ve:

Deci si on under

Conposi tion of

Chai r man:
Menmber s:

appeal

t he Board:

W D. Wil
M G Noé

Teruno Kabushi ki Kai sha
44-1 Hat agaya 2- Chone
Shi buya- ku

Tokyo 151-0072 (JP)

Harrison, David Christopher
MEVBURN ELLI S

Yor k House

23 Ki ngsway

London W22B 6HP  (GB)

Deci sion of the Qpposition Division of the
Eur opean Patent O fice posted 24 Cctober 2000
revoki ng European patent No. 0540290 pursuant
to Article 102(1) EPC

R T. Menapace



S 1. T 1196/ 00

Summary of Facts and Subm ssi ons

2234.D

The appellant (proprietor of the patent) | odged an
appeal against the decision of the Qpposition Division
to revoke the European patent No. 0 540 290.

Three oppositions had been filed against the patent as
a whole on the grounds of |ack of novelty and inventive
step (Article 100(a) EPC). Two of the opponents
additionally objected that the patent did not disclose
the invention in a manner sufficiently clear and
conplete for it to be carried out by a person skilled
inthe art (Article 100(b) EPC) and that its subject-
matt er was extended beyond the content of the
application as filed (Article 100(c) EPC)

The Opposition Division, in the decision now under
appeal, held that the clainmed subject-matter |acked
novelty having regard to one of the docunents

D6: EP-A1-0 364 787 or

Dil: "Hepatic Inferior Vena Cava Cbstruction: Treatnment
of Two Types with G anturco Expandable Metallic
Stents" by Shigeru Furui, MD et al., Radiol ogy
1990, vol 176, pages 665 to 670.

During appeal proceedings only two respondents
(opponents 2 and 3) nade substantial subm ssions.

Qpponent 1 withdrew its opposition by letter dated
27 June 2001 and since then has no nore been a party to
t he proceedi ngs.
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O the docunents discussed in the appeal proceedings,
docunent s

D2: EP-A2-0 421 729 (cited in the opposition
pr oceedi ngs) and

D12: US-A-4 856 516 (first cited during appeal
pr oceedi ngs),

in addition to docunents D6 and D11, have a bearing on
t he present deci sion.

L1l Oral proceedings were held on 1 July 2003, during which
two sets of anmended clainms according to a nmai n request
and an auxiliary request, respectively, were filed.

At the end of the oral proceedings the requests of the
parties were as follows:

The appel | ant requested that the decision under appeal
be set aside and that the patent be maintained on the
basis of the sets of clains submtted as main or as an
auxi liary request during the oral proceedings.

The respondents requested that the appeal be di sm ssed.

| V. | ndependent clains 1 of the two requests read as
foll ows:

2234.D
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Mai n request:

"A kit conprising:

(a) an el ongated stent delivery catheter (11)
havi ng proxi mal and distal extremties, and an
expandabl e nmenber (14) on the distal extremty; and

(b) a longitudinally flexible stent (10) forned
froman el ongated tubul ar nmenber, the stent (10) being
adapted to be slidably nounted on to the expandabl e
menber (14) of said catheter (11) and conprising a
plurality of cylindrically shaped elenents (12) which
are independently expandable in the radial direction
and whi ch, in an unexpanded condition, when nounted on
the delivery catheter, have an axial length which is
| ess than their dianmeter, the cylindrically shaped
el enents (12) being connected to one anot her by
i nterconnecting elenents (13) so as to be generally
aligned on a comon | ongi tudi nal axis such that, other
than at an end of the stent (10), each cylindrically
shaped el ement (12) has two adjacent cylindrically
shaped el enents (12) spaced in opposite axi al
directions, the or each interconnecting elenment (13)
connecting one of said cylindrically shaped el enents
(12) to one of said adjacent cylindrically shaped
el enents (12) being circunferentially displaced from
the or each interconnecting el enent (13) connecting
said cylindrically shaped element (12) to the other of
said adjacent cylindrically shaped elenents (12)."

2234.D
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Auxi |l iary request:

"A kit conprising:

(a) an el ongated stent delivery catheter (11)
havi ng proxi mal and distal extremties, and an
expandabl e nmenber (14) on the distal extremty; and

(b) a longitudinally flexible stent (10) forned
froman el ongated tubular nenber, the stent (10) being
adapted to be slidably nounted on to the expandabl e
menber (14) of said catheter (11) and conprising a
plurality of cylindrically shaped el enents (12) which
are formed of structural nenbers in an undul ating
pattern, the undul ating pattern being relatively flat
in transverse cross-section, the cylindrically shaped
el ements (12) being independently expandable in the
radi al direction and which, in an unexpanded conditi on,
when nmounted on the delivery catheter, have an axial
 ength which is less than their diameter, the
cylindrically shaped elenents (12) being connected to
one anot her by interconnecting elenents (13) so as to
be generally aligned on a common | ongi tudi nal axis such
that, other than at an end of the stent (10), each
cylindrically shaped el ement (12) has two adj acent
cylindrically shaped el enents (12) spaced in opposite
axial directions, the or each interconnecting el enent
(13) connecting one of said cylindrically shaped
el ements (12) to one of said adjacent cylindrically
shaped el enments (12) being circunferentially displaced
fromthe or each interconnecting el ement (13)
connecting said cylindrically shaped elenent (12) to
the other of said adjacent cylindrically shaped
el ements (12)."
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Argunents presented by the parties

(i)

The appel | ant:

The features added to claim1 of the main request,
according to which the plurality of cylindrically
shaped el enents "in an unexpanded condition, when
nmount ed on the delivery catheter, have an axi al
 ength which is less than their dianeter”, are
supported by the application as filed, in
particular by original claim3 and the text of the
description in relation to Figures 1 and 4.
Article 123(2) EPCis, therefore, satisfied.

Caim1l1l (main request) is novel with respect to
docunent D12 which is concerned with a stent

formed froma single elongated wire bent into a
sequence of | oops and not from a tubul ar nenber.
Moreover, the elenments interconnecting the |oops
are aligned in a backbone configuration, so that
the longitudinal flexibility of the stent is not

given in all directions of curvature.

Claiml1 (main request) is also not obvious since
none of the cited docunents discloses all the
clainmed features taken in conbination, each of
them contributing on its own way to both radial
rigidity and longitudinal flexibility. Docunment D6
di scloses relatively rigid expandabl e tubul ar
stents made of a plurality of rectangular slots
def ormabl e into a di anond configuration, whereas
the stents according to docunent D2 are forned
fromstraight wire segnents wel ded together into a
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t ubul ar shaped structure. This latter prior art
represents anot her approach of finding out a
conprom se between rigidity and flexibility, based
on a different structure which necessarily
provides for different results. Docunent D11

di scl oses stents of the sanme type as disclosed in
D2, i.e. fornmed fromw res bend into a zig-zag
configuration. The great conmercial success
encountered by the stent according to the present
invention is an additional evidence of inventive

step over the state of the art.

The incorporation of the features that
cylindrically shaped el enments are "fornmed of
structural nenbers in an undul ating pattern, the
undul ating pattern being relatively flat in
transverse cross-section" further distinguishes
claiml1l of the auxiliary request. These specific
features provide the stent as a whole with the
required characteristics.

The respondents:

The features added to claim1l (rmain request)

extend the subject-matter of the application as
filed since a stent constructed to have a length
which is smaller than its dianmeter nmay al so have a
| ength greater than its dianmeter when it is
conpressed for its nmounting on a delivery catheter
t he diameter of which is made variabl e accordi ng
to the envisaged application. Besides, these
features are not supported in conbination by the
original application.
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- Claim1l (main request) is not novel with respect
to docunent D12 which discloses all the clained
features, in particular a generally tubul ar shaped
stent conprising cylindrically shaped el enents or
| oops spacedly nmounted in an unexpanded condition
on a delivery catheter (Figure 1), and having an
axial length which is less than the dianeter
(Figures 2 and 4). Moreover, the adjacent
cylindrical elenents there are interconnected by a
series of |ongitudinal connecting elenments hitched
to the successive cylindrical elenments, so as to
be circunferentially displaced from one anot her
(Figure 2A).

- Claim1 (main request) does not involve an
inventive step either since all the cited
docunent s di scl ose stents having spaced
cylindrically shaped el enments independently
expandabl e and axially interconnected by
circunferentially displaced connecting el enents
for providing as a whole appropriate axi al
rigidity and longitudinal flexibility. They al
have generally the sane structure and therefore
produce the sane effects. The additional feature
according to which the length of the cylindrical
elenment is less than its dianmeter is known per se
from docunent D11 and cannot justify the presence
of an inventive step, the nore since said feature
in conmbination with a stent nounted in an
unexpanded state on a delivery catheter is not
supported by the description. It cannot, therefore,
be considered as an essential feature of the
i nvention. The commercial success, if any, is not

necessarily an indication of inventive step and is

2234.D
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not relevant as evidence that such success results
fromthe clai ned features.

- Claim 1l of the auxiliary request incorporates
features (undulating pattern relatively flat in
cross-section), the contribution of which to the
desired characteristics of the stent is neither
identified nor stressed in the description. They
are, therefore, irrelevant to the solution of the
stated problem Moreover, a stent nade of a
structural tubular nenber being flat in cross-
section, is known from docunent D6. Consequently,
al so the subject-matter of claim1 according to
the auxiliary request |acks an inventive step.

Reasons for the Decision

2234.D

The appeal is adm ssible.

Amendnent s (mai n request)

Claim1l is directed to the conbination of a delivery
catheter and of a flexible stent nmounted on it. Caiml
is formed by features taken fromoriginal clains 27 and
7 and by features originating fromthe description as
filed (page 3, lines 7 to 10). Caim1 differs fromits
version as granted by the incorporation of a feature
relating to the plurality of cylindrically shaped

el ements which "in an unexpanded condition, when
nounted on the delivery catheter, have an axial |ength
which is less than their dianeter”. This additional
feature is picked up fromoriginal claim3 and passages
fromthe description as originally filed (page 7,
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lines 1 to 3 and lines 12 to 14; page 11, lines 4 to 7)
inrelation to the presentation of Figures 1 and 4. It
results therefromand also fromthe passage on page 9,
lines 3 to 9, that the unexpanded condition of the
stent applies to the stent nounted on the ball oon-
catheter and maintained in a slightly conpressed state
by a retractable sleeve before and during its

i mpl antation. This information is identically contained
in the patent as granted.

Therefore, the Board accepts the appellant’s
interpretation that the unexpanded condition is
actually the conpressed state in which the stent is
nmount ed and del i ver ed.

In this respect it does not matter whether the | ength
of the stent increases when conpressed onto the
delivery catheter, which necessarily nodifies the

| ength-to-diameter ratio. Wat is decisive is that the
relation "length |l ess than dianeter” is satisfied and
can be determined with certainty in the state of the
stent as clained, irrespective of the type and di aneter
of the catheter used.

The feature added to claim1l is, therefore, clearly
defined and supported and does not lead to any
extension of the subject-matter of the application as
filed in accordance with Article 123(2) EPC.

Novel ty (main request)
Docunent D12 put forward by Qpponent 3 against the

novelty of claim1l was already cited in the application
as filed and in the European search report. It is,
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therefore, not a newy cited docunent. It discloses a
stent constructed froma single elongated wire having a
series of tight bends or convolutions. The wire is then
bent into a sequence of | oops which are interconnected
by half hitch junctions, such that a backbone is forned
by the sections interconnecting the junctions. These
sections are substantially aligned along the | ength of
the stent. Alternatively, they can be spirally arranged
or spaced around the stent’s circunference (cf.

colum 2, lines 28 to 33 and colum 4, lines 13 to 17).
However, these alternative enbodi nents are not shown
nor described in detail so that it is hardly

concei vabl e how sai d interconnecting sections could be
di splaced, i.e. radially offset in the sense of the
present patent, while still formng half hitch
junctions. Therefore, the feature according to which
the interconnecting el enents arranged between two

adj acent cylindrical elenments are "circunferentially

di spl aced"” is not disclosed by docunent D12, which is

t hus not destroying novelty of the subject-matter of
claiml. In addition, the stent described in D12 is not
formed froman el ongated tubul ar nmenber within the
meani ng of the patent in suit, which is not restricted
to a tubul ar shape of the stent.

| nventive step (main request)

Docunent D6 represents the closest prior art and the
starting point of the invention since it discloses a
plurality of |ongitudinal flexible stents each forned
froman el ongated tubul ar nenber within the nmeaning of
the contested patent. The structure consists in
rectangul ar slots deformabl e upon expansion (cf.
Figures 1A, 1B) so as to confer radial rigidity to the
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stents in order to retain their expanded configuration
and to resist radial collapse (colum 7, lines 15 to
23). Wien the stents are connected together by

i nterconnecting elenents 100 (Figures 7 and 8) the
stent as a whole exhibits inproved flexibility in order
to negotiate the curves within the vascular systemin
any direction (colum 5, lines 20 to 24 and colum 14,
lines 27 to 38).

More specifically, followng the term nology of claiml
in suit, docunment D6 discloses in conbination a
delivery catheter having an expandabl e nenber and a
longitudinally flexible stent slidably nmounted on said
expandabl e nmenber (Figures 3 and 4). The stent
conprises (Figure 7) a plurality of cylindrically
shaped el enments 70 which are independently expandabl e
in the radial direction and which are connected to one
anot her by interconnecting el enents 100, so as to be
generally aligned on a conmon | ongitudi nal axis. Each
cylindrically shaped elenent is spaced from an adj acent
one in opposite axial directions and the el enents

i nterconnecting adjacents cylindrical elenents, i.e.

pl aced on both sides of an internediate cylindrical

el ement, are circunferentially displaced, i.e. radially
offset in relation to each other (cf. colum 13,

lines 41 to 49 and colum 14, lines 4 to 9).

The subject-matter of claiml differs fromthe

di scl osure of docunment D6 only in that the
cylindrically shaped el enents, when nounted on the
delivery catheter in an unexpanded condition, have an
axial length which is less than their dianeter.
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The technical problem underlying the present patent (cf.
colum 1, lines 31 to 41) is to provide a stent having
satisfying radial rigidity to hold open a body | unen
while at the same tinme maintaining the |ongitudinal
flexibility of the stent to facilitate its delivery.

The solution is provided by a stent having all the
clainmed features in conbination since each of them
contributes for a part to the rigidity and the
flexibility of the stent as a whol e.

Docunment D6 proposes a stent having the required
characteristics and conprising all the features as

cl ai med, except for the distinguishing feature

nmenti oned previously. However, even if said feature is
regarded as sufficiently supported in the neaning that
it isinplicitly referred to and conprised within the
content of the application as filed, as is held in
section 2 above, there is no support in the description
that the length-to-dianeter ratio assists in inproving
the stent flexibility in tortuous passageways or its
radial rigidity to hold open a body |unen. The only
passage of interest in the description (colum 2,

lines 18 to 21) is confined to nmention a preference for
the clained ratio wi thout indicating any purpose or
effect, however. It has to be concl uded therefromthat
said only distinctive feature with respect to

docunent D6 is of m nor technical relevance and results
froma nmere dinensional optimsation falling within the
normal conpetence of a person skilled in the art, as

al so suggested by docunment D6 (colum 8, lines 14 to
19) where it is stated that the length of the stent
(graft) can be made | onger or shorter as desired.
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Docunent D11 equally suggests to use a plurality of
stents interconnected by struts, each stent Dbeing
formed froma wire bent into a zig-zag configuration
and having a length which is less than its dianeter
(cf. page 665, passage bridging mddle and right
colums), although no particular requirenment was nade
as to the rigidity or the flexibility of the stent.

I n consequence of the above considerations, the
subject-matter of claim 1l according to the main request
does not involve an inventive step vis-a-vis

docunent D6. Therefore, the requirenments of

Article 52(1) in connection with Article 56 EPC are not
met .

Auxi | iary request

Claim1 according to the auxiliary request differs from
the main request by the incorporation of the feature
according to which the cylindrical shaped el enents are
"formed of structural nmenbers in an undul ating pattern,
the undul ating pattern being flat in transverse cross-
section". The flat, rectangular cross-section results
fromthe stent being forned froman el ongated tubul ar
menber of thin uniformthickness. This allows for
efficient holding of the artery in an opened and
expanded state w thout danage and without interference
with the blood flow through the artery (cf. patent,
colum 15, lines 48 to 56).

A simlar result is achieved by the stent disclosed in
docunent D6 which is also fornmed froman el ongated and
t hi n tubul ar nmenber having a uniformthickness and
being flat and rectangular in cross-section
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(cf. Figure 2; colum 7, lines 28 to 31 and col um 8,
lines 34 to 48). According to D6, the cylindrically
shaped el enents are made of a plurality of slots
arranged in a staggered relationship (Figure 1A), which
are deformabl e upon expansion into a dianond or
hexagonal configuration (Figure 1B). The resulting
meshed cl osed structure is supposed to be nore rigid
radially than the opened structure according to the
invention, made of a plurality of elenents in an

undul ating pattern.

However, document D2 discl oses a succession of
cylindrical stent elements nade of a nunber of wre
segnents wel ded together in a zig-zag configuration
around the circunference and then connected by flexible
hi nges to provide additional flexibility and better
accessibility to arteries having curved portions
(Figure 5). Further, the interconnecting hinges are
radially offset (Figure 4) and the stent is nounted on
a delivery guide-catheter in a conpressed state

(Figure 8). Although D2 is not specifically concerned
with a circunferential undulating pattern or serpentine
in the exact enbodi nent as shown on Figures 4 and 5 of
the contested patent, the Board considers that the
opened zi g-zag structure used in docunent D2 is
practically equivalent in terns of radial expansion and
rigidity and represents a particular formof an

undul ating pattern within the general neaning of an

alternating configuration.

Therefore, the subject-matter of claim 1l according to
the auxiliary request derives in an obvious manner from
a conbi nation of the teachings of docunments D6 and D2.
A direct suggestion in this respect is to be seen in
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the fact that both docunments are concerned with stents
provi ding, though at different degrees, radial

retention and longitudinal flexibility by conbining

el ements which are functionally equivalent. If, as
submtted by the appellant, the invention resides in
the conbination of all its features with the purpose to
optimze rigidity and flexibility, the sane is true for
the cited docunents. The requirenents of Article 56 EPC
are, therefore, not net.

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

V. Conmmar e W D. Wi ld

2234.D



