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Summary of Facts and Subm ssi ons

1839.D

The appel | ant (patentee) | odged an appeal on

17 Septenber 2002 agai nst the decision of the

opposi tion division posted on 18 July 2002 on the
revocation of the European patent EP-B-0807424. The fee
for the appeal was paid sinmultaneously and the
statenment setting out the grounds for appeal was

recei ved on 28 Novenber 2002.

Opposition was filed against the patent as a whole and
based on Article 100(a) EPC in conjunction with
Articles 52(1), 54, 56 EPC, on Article 100(b) EPC and
on Article 100(c).

The Opposition division held that the grounds for
opposition nentioned in Articles 100(a) and (c) EPC
prejudi ced the nai ntenance of the patent having regard
to the foll ow ng docunents:

D1 EP - A - 0 364 787

D2 = EP - A- 0 335 341

D3 = US - A- 4 994 071

D4 = Shigeru Furui et al.: Hepatic inferior vena cava
obstruction: Treatnent of two types with G anturco
expandabl e netallic stents; Radiol ogy 1990; 176,

pp 665-670

D5 = EP - A - 0 421 729.
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Oral proceedi ngs took place on 8 July 2004.

The appel | ant requested that the decision under appeal
be set aside and that the patent be maintained on the
basis of the main request or, in alternative, of the
first or second auxiliary request as filed with the
letter of June 7, 2004.

The respondent (opponent) requested that the appeal be
di sm ssed.

Claim1l of the main request reads as foll ows:

"Alongitudinally flexible stent (10) conprising a
plurality of cylindrically shaped el enents (12) having
an undul ating pattern of peaks and valleys, the
cylindrically shaped el enents (12) being independently
expandabl e in the radial direction from an unexpanded
condition to an expanded condition and having, in the
unexpanded condition, an axial length which is |ess
than their dianmeter, the cylindrically shaped el enents
(12) being generally aligned on a common | ongi tudi nal
axi s such that, other than at the end of the stent
(10), each cylindrically shaped elenment (12) has two
adj acent cylindrically shaped elenments (12) spaced in
opposite axial directions, the undulating pattern of
each of said cylindrically shaped el enments (12) being
out of phase with the undul ating pattern of each of
said adjacent cylindrically shaped elenents (12) and
each of said cylindrically shaped el enments (12) being
i nterconnected to one of said adjacent cylindrically
shaped el enents (12) at a location circunferentially
di spl aced fromthe | ocation at which said cylindrically
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shaped el enent (12) is interconnected to the other of
said adjacent cylindrically shaped elenents (12)."

Claim1 of the first auxiliary request reads as
fol | ows:

"Alongitudinally flexible stent (10) forned froma
single piece of tubing (21) and conprising a plurality
of cylindrically shaped el enents (12) having an
undul ati ng pattern of peaks and valleys, the
cylindrically shaped el enents (12) being independently
expandable in the radial direction froman unexpanded
condition to an expanded condition and having, in the
unexpanded condition, an axial length which is |ess
than their dianmeter, the cylindrically shaped el enents
(12) being generally aligned on a common | ongitudi nal
axi s such that, other than at the end of the stent
(10), each cylindrically shaped elenment (12) has two
adj acent cylindrically shaped elenments (12) spaced in
opposite axial directions, the undulating pattern of
each of said cylindrically shaped el enments (12) being
out of phase with the undul ating pattern of each of
said adjacent cylindrically shaped elenents (12) and
each of said cylindrically shaped el enments (12) being
i nterconnected to one of said adjacent cylindrically
shaped el enents (12) at a location circunferentially
di spl aced fromthe | ocation at which said cylindrically
shaped el enent (12) is interconnected to the other of
said adjacent cylindrically shaped elenents (12)."
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Claim 1l of the second auxiliary request reads as
fol |l ows:

"Alongitudinally flexible stent (10) forned froma
single piece of tubing (21) and conprising a plurality
of cylindrically shaped el enents (12), the
cylindrically shaped el enents (12) being independently
expandable in the radial direction from an unexpanded
condition to an expanded condition and having, in the
unexpanded condition, an axial length which is |ess
than their dianmeter, the cylindrically shaped el enents
(12) being generally aligned on a common | ongi tudi nal
axi s such that, other than at the end of the stent
(10), each cylindrically shaped elenment (12) has two
adj acent cylindrically shaped elenments (12) spaced in
opposite axial directions, each of said cylindrically
shaped el enents (12) being interconnected to one of
said adjacent cylindrically shaped el enents (12) by
three or four or nore interconnecting elenents (13)

di sposed at | ocations circunferentially displaced from
the location at which said cylindrically shaped el enent
(12) is interconnected to the other of said
cylindrically shaped elenments (12), said cylindrically
shaped el enents (12) having a serpentine
circunferential undulating pattern of peaks and vall eys
which is out of phase with the undul ating pattern of
each of said adjacent cylindrically shaped el enents
(12) such that flexibility is provided along the I ength
of the stent (10) and about its |ongitudinal axis."

Each of the independent claim9 of the main request,
i ndependent claim8 of the first auxiliary request and
i ndependent claim7 of the second auxiliary request
refers to a kit conprising an el ongated stent delivery
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catheter (11) having proximal and distal extremties,
and an expandabl e nmenber (14) on the distal extremty;
and a longitudinally flexible stent as defined in
claim1 of the correspondi ng request.

I n support of his request the appellant relied on the

foll ow ng subm ssi ons.

D1, which had to be considered as representing the
closest prior art, did not disclose elenents having an
undul ating pattern. Undul ating nmeant a gentle raising
and falling, which was not the case by the el enents of
D1. Furthernore it was only with the benefit of

hi ndsi ght that one would arbitrarily split up the
overall pattern of the elenments of DL in order to find
an undul ating pattern. The only docunment show ng

el enents having an undul ating pattern in the sense of
the patent in suit was D4. Moreover, none of the
docunents D1, D2, D4 and D5 di sclosed the range of the
rati o | ength-dianeter of the elenents clainmed by the
invention. D2 did not disclose offset connections, and
D3 did not disclose cylindrical elenents, but nerely
successive |l oops of a single wire which could not
provi de any axial strength to the stent. Furthernore,
the el ements shown in D3 were not interconnected at
circunferentially offset |ocations.

Starting fromDl, the object to be achieved by the

i nvention according to the patent in suit had to be
seen in inproving the longitudinal flexibility of the
stent so that the stent could adapt to the
irregularities of the vessel during insertion. The
stent should at the same tine maintain a sufficient
strength in order to avoid collapse. This object was
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achi eved by providing a stent nade of cylindrical

el ements shorter than their dianmeter and presenting an
undul ati ng pattern having peaks and val |l eys out of
phase with the adjacent el enents and connected to them
through circunferentially displaced connections.

As shown by R Heuser, The nmulti-link stent, another
good idea; The journal of catheterization and

cardi ovascul ar diagnosis, 39:420 (1996); Y. Nakano,
Initial and followup results of the ACS nulti-Iink
stent, a single center experience; The journal of

cat heterization and cardi ovascul ar di agnosi s, 45: 368-
374 (1998); R A Schatz, The Pal maz- Schatz coronary
stent: new devel opnents, in: P. Serruys, Handbook of
coronary stents, 1998, pages 17 to 22, the author of D1
was aware of the need of inproving flexibility of his
stent. However since it was not possible to shorten the
el ements of this stent so that their axial |ength was

| ess than their diameter, he inproved the flexibility
in a conpletely different way, namely by thinning the
wal | s of the stent.

The first and second auxiliary request narrowed the
scope of the invention. The additional feature of
claiml1l of the first auxiliary request according to
whi ch the clainmed stent was fornmed froma single piece
of tubing excluded the consideration of documents D3,
D4 and D5. The additional feature of the second
auxiliary request according to which the elenents had a
"serpentine circunferential” undul ating pattern, was
clearly not disclosed in D1. The provision of such

el enent which resulted in an even nore inproved
flexibility was not suggested by any of the avail able
docunents.
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Therefore the subject-matter of claim1l of all the
present requests was based on an inventive step.

The respondent disputed the views of the appellant. Hs
argunents can be summarized as follows: The previous
deci sion of the board of appeal T 1196/00 already
stated with respect to a claimpractically identical to
the present claim1l of the main request, that the
subject-matter of this claimdid not involve an
inventive activity in consideration of a conbination of
the teachings of D1 and D5.

The subject-matter of claim1 of the main request did
not involve an inventive step in particular when
considering the teaching of D1 in conbination with D3,
whi ch di sclosed the feature that the axial |ength of
the cylindrical elenents in unexpanded condition was

| ess than their dianmeter. Since there was no prejudice
agai nst the use of elenents having a | ength-dianeter
ratio according to the patent in suit, it was obvious
for the skilled person to shorten the el enents
according to D1 so that their axial |length was |ess
than their dianeter

Since the additional feature of claim1 of the first
auxiliary request (according to which the stent was
formed by a single piece of tubing) was known from D1,
the subject-matter of this claimwas al so not based on

an inventive step.

Wth respect to the second auxiliary request D4 (see
page 669, at the bottom of the m ddle col unm) suggested
the use of two or nore connections. Since the pattern
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of the cylindrically shaped el ements shown in D1 could
be regarded as serpentine circunferential pattern, the
subject-matter of the second auxiliary request was al so

obvi ous.

Reasons for the Decision

1

2.2

2.2.1

1839.D

The appeal is adm ssible.

Mai n request

Arendnent s

Claim 1 has been nodified with respect to the granted
version by including the features of the granted
claim 3. The dependent clains have nmerely been
renunbered. The features of claim1 are disclosed in
claims 1, 3, 4, 7 and in Figure 11 of the originally
filed application.

Consequently, the anmended cl ai ns neet the requirenents
of Article 123 EPC.

| nventive step

Dl is considered to represent the nost rel evant prior
art and discloses (see in particular Figure 7) a
longitudinally flexible stent conprising a plurality of
cylindrically shaped el enments (71), having an
undul ati ng (wavel i ke) patterns of peaks and valleys
(pattern of the axial ends of the elenents 71), the
cylindrical shaped elenments (71) being independently
expandable in the radial direction froman unexpanded
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condition to an expanded condition (conpare Figures la
and 1b) and being generally aligned on a comon

| ongi tudi nal axis such that, other than at the end of
the stent, each cylindrically shaped el ement (71) has
two adjacent cylindrical shaped elenents (71) spaced in
opposite axial directions (see Figure 7), the

undul ating pattern of each of said cylindrically shaped
el enents (71) being out of phase with the undul ating
pattern of each of said adjacent cylindrically shaped
el enments (71) and each of said cylindrically shaped

el ements (71) being interconnected to one of said

adj acent cylindrically shaped elenments (71) at a

| ocation circunferentially displaced fromthe | ocation
at which said cylindrically shaped elenent (71) is

i nterconnected to the other of said adjacent
cylindrically shaped el ements (71) (see Figure 7).

Contrary to the assertion of the appellant, D1

di scl oses el enents having an undul ati ng pattern.
Certainly, the best node of carrying out the invention
(as disclosed in the figures of the patent in suit)
conprises el enents whose overall formis an undul ating
pattern. However, the wording chosen for claim1 is not
restricted to such an enbodinent. It al so covers

el enments whose contour only is in the formof a wave.
Furthernore, the expression "undul ating pattern" does
not necessarily nean "having a gentle profile”, in
particul ar since also the enbodi nents shown in the
figures of the patent in suit have sharply rising and
falling vertical parts (see Figures 4, 5 and 10).
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Starting from D1, the object underlying the patent in
suit may be regarded as to inprove the |ongitudinal
flexibility of the stent, see patent specification,
columm 1, section 0007.

This object is achieved by the distinguishing feature
of claim1l, according to which the elenents have, in

t he unexpanded condition, an axial length which is |ess
than their dianeter

This i ncreases the nunber of elenents per unity of

| ength and correspondingly the nunber of deformable
junction between the elements, thereby attaining a
hi gher deformability.

The person skilled in the field, facing the problem of
increasing the flexibility of the stent, will certainly
consi der shortening the length of the elenents, since
it is evident that such nmeasure will increase the
nunber of junctions per unity of length of the stent
and therefore will result in an inprovenent of the

[ ongitudinal flexibility.

The appellant's argunent that the skilled person woul d
not consider to shorten the elements shown in Dl so
that, in the unexpanded condition, their axial |ength
was | ess than their dianmeter, is not convincing. D1
itself does not exclude such a shortening of the length
of the elenments. On the contrary, according to D1, the
| ength of each elenent (graft) can be nade | onger or
shorter as desired (see colum 8, lines 14 to 19).

Mor eover, since the opinion of the author of Dl that a
stent of the type disclosed in D1 could not be
shortened to the extent defined in claiml is not
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sufficient to prove that there was a prejudi ce agai nst
the wuse of such elenents in a stent according to D1,
t here was no reason which could prevent the skilled
person from shortening the elenents of the stent
disclosed in D1 in order to inprove their flexibility.

This nmeasure is even nore obvious since it is known in
the field of stents, see D3. Since D3 suggests the use
of a stent nmade of elenents form ng undul ating patterns
each having a |l ength shorter than their dianeter, and
since the skilled person recogni zes that the use of
such el enents inproves the flexibility of a multilink
stent, it was obvious for himto shorten the el enents
shown in D1 according to the teaching of D3.

Therefore, in the Iight of the teaching of D1 and D3,
the subject-matter of claim1 of the main request does

not involve an inventive step.

First auxiliary request

Amrendnent s

The first auxiliary request differs fromthe main
request only in that the independent clainms (1 and 8)
contain the additional feature according to which the
stent is formed froma single piece of tubing. This
feature is disclosed in the originally filed claim 11.
Hence, the anended clains of the first auxiliary
request neet the requirenments of Article 123 EPC
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| nventive step

The additional feature is inplicitly disclosed in
docunent D1 (see figures and colum 13, lines 21 to 25
together with colum 7, lines 23 to 27). It is clear
that a stent whose el enents and connector nenber are
made integrally and fromthe sane material (netal or

pl astic) has commonly and advant ageously to be forned
froma single piece of tubing.

Therefore, there is no difference in the assessnent of

i nventive step between the main request and the first
auxi liary request. Consequently the subject-matter of
claiml of the first auxiliary request does not involve
an inventive step either in the light of the teaching
of same docunments D1 and DS.

Second auxiliary request

Amendnent s

Wth respect to the first auxiliary request, each of
t he i ndependent clainms (1 and 7) of the second
auxiliary request contains the additional features
according to which:

the cylindrically shaped el enments are interconnected to
each other by three or four or nore interconnecting

el ement s,

t he undul ati ng pattern of the cylindrically shaped
elements is a serpentine circunferential undul ating
pattern, and

each pattern is out of phase with the correspondi ng
pattern of the adjacent elenent such that flexibility
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is provided along the length of the stent and about its

| ongi tudi nal axi s.

These additional features are all disclosed in the
figures of the original application and restrict the
scope of the clainms. Moreover, the description has been
adapted to the clains of the second auxiliary request.

Therefore, the anmendnents to the patent neet the
requirenents of Article 123 EPC

| nventive step

Wth respect to claiml of the second auxiliary request,
D1 is still considered to represent the nost rel evant
state of the art.

Starting from Dl and under consideration of the
features of claim1l of the second auxiliary request the
object to be achieved is to be seen in inproving the
flexibility and in maintaining a sufficient strength of
the stent (see sections 0005 and 0007 of the patent
specification).

This object is achieved by a stent conprising the
features according to which

(a) the elenments have in unexpanded condition an axi al
length | ess than their dianeter;

(b) the cylindrically shaped el enents are
i nterconnected each other by three or four or nore

i nt erconnecting el enents;
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(c) the undulating pattern of the cylindrically shaped
el enents is a serpentine circunferenti al

undul ati ng pattern, and

(d) each serpentine pattern is out of phase with the
correspondi ng pattern of the adjacent el enment such
that flexibility is provided along the | ength of
the stent and about its |ongitudinal axis.

Dl itself does not disclose any of the features (a) to
(d). In particular Dl does not disclose cylindrical

el enents having a serpentine circunferential undul ating
pattern. Serpentine is a termwhich narrows the scope
of the termundul ating and requires that the shape of
the undul ating pattern is snake-like, or, in other
words, that the pattern is free of any edges. As the
appel I ant convi nci ngly expl ai ned, the provision of

el enments having such a pattern results in a further

i nprovenent of the flexibility of the stent, since they
are nore flexible than el enments having a pattern as
shown in D1, D2, D3 and D5, in particular when the

i nterconnecting elenents are arranged in the peaks and
val | eys of the serpentine undul ating pattern.

The board is convinced that the replacenent of the

undul ating pattern shown in D1 by a serpentine

undul ating pattern according to the feature c) is not
obvious. It is true that the provision of elenents
having a serpentine undul ating pattern is known from D4
and that the skilled person could use this pattern in
the elenments of D1. However, it is not likely that he
woul d sel ect such a serpentine undul ating pattern for
the el ements of D1. When the skilled person decides to
repl ace the elements of D1 by elenents which, in their
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unexpanded condition, have an axial length |ess than
their dianmeter (feature a), he would maintain the
undul ating pattern shown in D1, which essentially
corresponds to the undul ating pattern of the el enents
shown in D3. However, there is no reason to repl ace
this pattern by the serpentine undul ating pattern
disclosed in D4, in particular since D4 does not
suggest to use such a pattern for inproving the
flexibility of a stent, and since the elenents of D4
have a relatively high | ength-dianeter ratio in the

unexpanded conditi on.

Therefore, the board concludes that the provision of a
serpentine undul ating pattern according to the feature
(c), in particular in conbination with features (a),

(b) and (d), in a stent according to D1 is not obvious.

Therefore, the subject-matter of claiml and claim?7
(which includes all features of claim1l) of the second

auxiliary request involves an inventive step.

For these reasons it is decided that:

1

1839.D

The deci sion under appeal is set aside.

The case is remtted to the first instance with the
order to maintain the patent on the basis of the
fol |l owi ng docunents:
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- claims 1 to 7 of the second auxiliary request;
- colums 1 to 9 of the description;

- Figures 1 to 10

all filed at the oral proceedings.

The Regi strar: The Chai r man:

G Magouliotis T. Kriner

1839.D



