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Summary of Facts and Submn ssions

0899.D

Eur opean patent No. O 714 487 was granted on 22 Apri
1998 on the basis of European patent application
No. 94 926 553. 2.

The granted patent was opposed by the present
respondents on the grounds that its subject-nmatter

| acked novelty and/or inventive step (Article 100(a)
EPC) .

O the prior art docunents relied upon in the
opposition proceedings only the foll ow ng have pl ayed
any significant role on appeal:

(D1) US- A-3 953 566

(D2) US-A-4 478 898

(D3) US-A-4 713 070

(D10) US-A-5 123 917

(D12) English translation of JP-A-49 22792

Wth its decision posted on 11 May 2000 the Qpposition
Di vi sion revoked the patent. The reason given for the
deci sion was that the subject-matter of claim1l as
granted | acked inventive step with respect to the state
of the art according to docunents D3 and D1.

A notice of appeal against this decision was filed on
11 July 2002 and the fee for appeal paid at the sane

time. The statenent of grounds of appeal was received
on 18 Septenber 2000.
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Oral proceedings before the Board were held on
26 February 2002.

At the oral proceedings the appellants (proprietors of
the patent) submtted a new set of docunents conpri sing
clainms 1 to 22, description and drawings (Figures 1

to 11c) on the basis of which they requested

mai nt enance of the patent in anmended form

Claim1l reads as foll ows:

"Athin-wall intralumnal graft conprising a tube
havi ng an exterior surface, a lumnal surface, a wal

t hi ckness of |ess than about 0.25 mm and a

| ongi tudi nal axis, said tube being conprised of at

| east one first |ayer of previously stretched porous
expanded pol ytetrafl uoroethylene filmwth edges
over | apped and at | east one second | ayer of previously
stretched porous expanded pol ytetrafl uoroethylene film
wi th edges overl apped wherein the porous expanded

pol ytetrafl uoroethylene filmhas a mcrostructure
having fibrils oriented substantially parallel to each
ot her and wherein the fibrils of the first |ayer of
por ous expanded pol ytetrafl uoroethylene filmare
oriented substantially perpendicular to the fibrils of
the second | ayer of porous expanded

pol ytetrafl uoroethylene film™

Dependent clains 2 to 22 relate to preferred
enbodi nents of the intralumnal graft according to
claim 1.

The respondents requested dism ssal of the appeal.

The argunents of the appellants in support of their
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request were essentially as foll ows:

In conparison with claim1 considered by the Qpposition
Di vision the present claimhad been restricted to an
intralum nal graft wherein the two | ayers were each of
pre-stretched pol ytetrafl uoroethylene (PTFE) filmwth
over | apped edges, thus now clearly excluding those
arrangenents of the prior art relied upon in the
contested deci sion where the inner |ayer had been in
the formof a tubular extrusion. The presence of such
an i nner extruded | ayer had previously been thought
necessary to give sufficient stability to receive the
wr apped outer |ayer, but it had now been surprisingly
found that this was not the case. Dispensing with the
extruded | ayer enabled a very significant and

advant ageous reduction in the wall thickness in
conmpari son with what was previously achievabl e.

Al t hough docunent D2 disclosed formng a tube fromtwo
| ayers of PTFE sheet, each with respective overl apped
edges, the layers were post-stretched rather than
pre-stretched so that the relatively perpendicul ar
orientation of the fibrils in the two |ayers, as
required by claiml would not be obtained. Furthernore,
t he docunent did not relate to an intralum nal graft
and contained no indication that wall thicknesses of
the order of 0.25 mmor |ess were envisaged. Docunent
D10 on the other hand did indeed relate to an
intralum nal graft conprising a wall which could
consist of two layers of PTFE film and had a thickness
of less than 0.25 nm however this docunent was silent
as to both the nature of the PTFE | ayers and how t hey
were fornmed. Thus neither of these docunments could | ead
the person skilled in the art to the clained invention.
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The reply of the respondents can be summari sed as
fol | ows:

The anmendnments nmade to claim 1l were objectionable in
several respects. In the first place, it was not clear
what structural limtations were supposed to be inposed
by the restriction of the claimto an "intral um na
graft” especially as none of the particularly described
preferred enbodi nents related to such an article.
Secondly, the reference in the claimto the | ayers of
PTFE fil m being "previously stretched" had no clear
counterpart in the original disclosure and being a
process feature it was in any case inherently incapable
of defining the product clained. Furthernore, the

requi renent that the filmeach |layer had its "edges
over | apped” was inconsistent wth several of the
preferred enbodi nents descri bed where a flanged sea

bet ween t he edges was enployed. It was al so

I nconsi stent with the enbodi nent where a | ayer was
formed froma plurality of conplete wappings of film
Lastly, insofar as in the only enbodi nents descri bed
the edges of the filmextended parallel to the
direction of the respective fibrils, the absence of
this feature in claim1l constituted an addition of

subj ect-matter by way of inadm ssible internediate
generalisation. In sumary, anended claim 1l therefore
of fended agai nst Articles 84 and 123(2) EPC

There were a nunber of possible starting points for the
eval uation of inventive step, but all of themled to
the sane conclusion that the subject-matter of claiml
was obvi ous.

In particular, docunent D12 taught in very clear terns
t he advantage associated with arranging the two
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expanded PTFE | ayers of an intralumnal graft with
their respective fibrils oriented subtanstially
perpendicularly to each other. In the |light of
docunent D2 it was obvious to replace the extruded

i nner |ayer of the graft of docunent D12 by a w apped
filmin order ro reduce the overall wall thickness.
Films of the required thickness to achieve this were
wel | known in the art, see for exanple docunent DI1.

Alternatively, starting fromdocunents D10, which

al ready disclosed an intralumnal graft with a wal
conprising two PTFE | ayers and having a thickness of
less than 0.25 mm it was obvious to the person skilled
in the art that this could only be obtained by wapping
PTFE filmto formthe |l ayers, since extrusion of
tubul ar layers in this thickness was not feasible.
Havi ng regard to docunent D12 it was al so obvious that
the fibrils in the respective |ayers should be oriented
perpendi cularly to each other.

Anot her alternative starting point was docunent D2.
Usi ng the tube naking techni que disclosed there in
conjunction wth PTFE filns as described in docunent

D1, which was specifically referred to in docunent D2,
woul d inevitably lead to a tube having all the features
specified in present claim1l.

Reasons for the Deci sion

0899.D

The appeal conplies with the formal requirenents of
Articles 106 to 108 and Rules 1(1) and 64 EPC. It is
t herefore adm ssi bl e.

On page 3, fourth paragraph, of the origina
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application (references are to the published A-
docunent), which application - with the exception of
sone del eted enbodi nents - corresponds to the granted
patent, it is stated that the properties of the thin-
wal | PTFE tube of the invention nmake it particularly
useful as an intralumnal graft. There then follows the
expl anation that such a graft is capable of being
inplanted into a living body in the coll apsed state and
can therefore be inserted into a conveniently

accessi ble, smaller dianeter portion of a body conduit
and then transferred to another, |arger dianeter
portion of the body conduit where it is needed with the
use of a catheter type of delivery system One end of
the intralumnal graft is then secured by suitable
means such as the use of one or nore netallic
expandabl e stents. The use of the inventive
intralumnal graft thus allows for the effective repair
of living blood vessels without the trauna typically
associ ated with conventional invasive vascul ar surgery.

In the paragraph bridging pages 4 and 5 ot her possible
uses for the tube are indicated, including ducting for
air or gases, flexible bellows, flexible coverings for
expansi bl e mechani cal devices and filters.

Al t hough the utility of the particul ar enbodi nents
described with reference of Figures 1 to 11c is not
specifically stated, it will be clear to the person
skilled in the art that the relevant tubes are from
their construction and size useful as intralum na
grafts. The sane is true of Exanples 1 to 5. In all of
these particul ar enbodi nents the tubes are nade by
wrappi ng two | ayers of porous expanded PTFE fil m about
a mandrel. The filmis of the type disclosed in
docunent D1 and has a mi crostructure conprising nodes
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i nterconnected by fibrils. The filmis nmade by
stretching in a single direction which is thus the
direction in which the fibrils are oriented. Each |ayer
of filmis forned into a tubular configuration with
seaned edges, the seam extending |ongitudinally of the
tube or helically around it, with the respective |ayers
bei ng arranged such that the orientation of the joints
in one |ayer is substantially perpendicular to that of
the fibrils in the second | ayer. The seam nmay take the
formof one edge of strip of filmoverlying the other
(eg Figure 2) or of the two edges bei ng brought
together to forma flange-like seal which is then
folded over to flatten it (eg Figures 6 and 6a). Also
it is possible for the layer to conprise a nunber of
conpl ete turns about the nmandrel, cf Figure 3.

Havi ng set out the background, it is now possible to
turn to the objections rai sed agai nst the anendnents
made to claim1l.

The introduction of the limtation that the tube is an
intralumnal graft is not actually open to any

obj ection under the EPC, since it is taken directly
from dependent claim33 as both originally filed and
granted. This was effectively conceded by the
respondents at the oral proceedi ngs before the Board,
who neverthel ess naintained that it inposed no genuine
technical restriction on the subject-matter of the
claim The Board cannot agree. As can be readily seen
fromthe short discussion of the content of the
original application and granted patent, an
intralum nal graft nust have properties,

eg flexibility, non-toxicity and bio-conpatibility,

whi ch nmake it suitable for use in the manner descri bed.
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The introduction into the claimof the requirenment that
t he porous expanded PTFE film has been "previously
stretched" is intended to distinguish it from
arrangenents where the PTFE material of the tube is
stretched to make it porous after the tube has been
assenbled, and is effective in doing so. The term can
only be sensibly understood as referring to the nature
of the filmbefore it is assenbled into the clained
structure and is a genuine technical feature of the
film Furthernore, the termis clearly supported by the
reference to docunent D1 and the paragraph bridging
pages 8 and 9 of the application.

The Board al so has no difficulty with the introduction
into the claimthat the respective |ayers are of PTFE
filmw th "edges overl apped”. This termis of broader
anbit than that argued by the appellants, ie that the
bott om surface of one edge overlies the top surface of
the other edge (eg the enbodi nent of Figure 2), and

i ncludes a flanged seam where the edges overlie each
other with their respective inner surfaces in contact
(eg the enbodi nent of Figure 6). If there were any
doubt here then it nust also be noted that the flanged
seal is in practice flattened to produce an overlap in
the nore narrow sense indi cated above, cf Figure 6A
Furthernore, the term does not exclude the possibility
of these being overlap of the "edges" to such an extent
that the wapping of the filminto a tubular
configuration conprises a nunber of conplete turns, as
shown in Figure 3.

Lastly in this context the Board notes that in the
enbodi nent of Figure 2 the respective overl apped edges
of both filnms extend longitudinally of the tube, with
the fibrils of the inner filmlayer extending

0899.D Y A
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longitudinally (ie parallel to the edges) and fibrils
of the outer filmlayer extending perpendicularly to
the edges. Thus the prem se on which the respondents
have constructed their objection to the anmended cl aim
constituting an inadm ssible internediate
generalisation is incorrect and there is no
justification for requiring further anendnent of the
claimto include the feature that in each [ayer the
fibrils extend parallel to the respective overl apped
edges.

In conclusion, the Board is therefore satisfied that
present anended claim 1l is not objectionable under
Articles 84 and 123(2) EPC. Also all of the anendnents
effect a restriction of the scope of granted claim1,
so there is no objection under Article 123(3) EPC

Wth the exception of the correction of a clerica
error in claim10, present dependent clains 2 to 21
correspond to the sanme granted cl ai ns, whereas
dependent claim 22 corresponds to granted cl ai m 34.

The description has been anended to bring it into |ine
with the anended clains, in particular by the excision
of all enbodi ments and exanpl es which were either
specifically directed to products other than an
intralumnal graft or whose suitability for use as such
was questionable. As indicated above, the person
skilled in the art woul d understand on reading the
original application that the enbodi nents and exanpl es
now renmai ning were inplicitly concerned with products
i ntended or suitable for use as intralumnal grafts.
Thus there is no objection to the anended description
under Article 123(2) EPC
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The novelty of the subject-matter of present claiml is
not in dispute. Docunent D12 discl oses a vascul ar
graft, which also constitutes an intralumnal graft in
t he broadest sense of the term conprising an inner
extruded | ayer of porous expanded PTFE and a helically
wr apped outer |ayer of the sane material. The
respective orientation of the fibrils in the two |ayers
is such that these extend substantially perpendicul ar
to each other, in order to inprove resistance to
rupture, as is the case in the clainmed graft. The

t hi ckness of the inner |ayer is however of the order of
1 mmand the thickness of the outer |layer 0.08 mm so
that the overall wall thickness of the graft is severa
tinmes greater than the nmaxi mum al |l owed by present
claim1l. Docunent D10 relates to an intralum nal graft
conprising radially extendi ble scaffold nenbers, eg of
stainless stell, which may be arranged between inner
and outer tubular |ayers of PTFE having respective

t hi ckness of 0.05 mMmor less and 0.05 to 0.10 mm Thus
the graft of docunent D10 i ndeed has an overall wal

t hi ckness bel ow t he maxi num defined in claim1, the
docunent does not however specify how the tubul ar PTFE
| ayers are fornmed or the nature of the PTFE materi al

i nvol ved. The other cited prior art docunents are nore
renote fromthe clained subject-matter.

In the opinion of the Board the nost appropriate
starting point for the evaluation of inventive step is
the graft disclosed in docunent D12, as descri bed
above. This docunent contains nore relevant information
about the graft than the passage of docunent D3
describing prior art, on which the Opposition Division
mainly relied when revoking the patent, or the
reference to prior used grafts in the present patent
specification. In the latter context the appellants did
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however concede that the comrercially available grafts
had a wall thickness |ess than that disclosed in
docunments D12, ie down to 0.4 mMm

Be that as is may, the aimof the invention was to
provide an intralum nal graft having a reduced wal

t hi ckness whi ch neverthel ess retained good strength
agai nst rupture during inplantation. The essence of the
invention resides in the recognition that it was
possible to dispense with the tubularly extruded inner

| ayer of PTFE, which was stretched into its porous
expanded state after extrusion, and replace it with a

| ayer of pre-stretched PTFE fil mwhich was fornmed into
a tube with overl apped edges.

As evi dence of the obviousness of this step the
respondents rely in particular on docunent D2. In this
docunent the description of the prior art refers to the
difficulty in making a porous PTFE tube having a thin
wal | by, the nethod of extruding a tubular product and
then stretching it. The docunent contains a nunber of
proposal s, of which that of Figure 7 is the nost

rel evant. Here a sheet of extruded PTFE, rolled to the
required thickness, is wound froma drum and forned
around a mandrel into a tubular shape with overl apped

| ongi tudi nal edges. Thereafter this inner |ayer of PTFE
iIs covered with a helical wapping of another sheet of
PTFE to forman outer layer. It is indicated that the
preferred arrangenent is when the nol ecular orientation
of the PTFE in the first layer is parallel to the axis
of the tube and the nolecular orientation of the PTFE
in the second layer is circunferential. After formation
of the two |ayers the tube is stretched | ongitudinally
to produce the desired degrees of porosity.
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The nol ecul ar orientation of the PTFE referred to in
docunent D2 is not synonynous with the porous expanded
structure of nodes and substantially parallel fibrils
of the PTFE filmused in the invention, and well known
per se. The nolecular orientation of a plastic materi al
on being stretched or rolled is a well-known phenonenon
whi ch has nothing to do with the formati on of a porous
structure conprising nodes and fibrils. Were reference
is made in docunents D2 (colum 4, lines 19 to 29) to a
porous PTFE conposed of nodes and fibrils the context
Is that of the finished tube after it has been
stretched, not the original formof the material of the
| ayers that nake it up. Thus this docunent does not
give a clear teaching to the person skilled in the art
that the way forward in reducing the wall thickness of
the type of graft known from docunent D12 is to form
the inner |ayer of pre-stretched porous expanded PTFE
filmw th overl apped edges.

An alternative approach adopted by the respondents was
to rely not so nuch on a conbination of the teachings
of docunents D12 and D2, but nore on docunent D2 as
being the starting point for the evaluation of

i nventive step, particularly with view to the reference
therein to docunent D1. However, there is nothing in
docunent D2 which teaches that both the starting PTFE
sheet materials used to formthe tube as described wth
respect to Figure 7 should be of the type disclosed in
docunent D1, ie with a porous expanded structure
conprised of nodes and oriented fibrils. Furthernore,

at least as far as the inner layer is concerned, the
choi ce of such a material on the basis of genera

know edge woul d be inappropriate, given the fact that

it presents high resistance to stretching in the
direction in which the fibrils are oriented. Thus this
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approach also fails to denonstrate that the subject-
matter of claim1 is obvious.

The third and | ast way of tackling the question of

I nventive step which needs to be considered is that
starting fromdocunent D10. G ven that this docunent
al ready discloses an intralum nal graft having a wal
conprised of two |layers of PTFE and having a conbi ned
wal | thickness of less than 0.25 mm the respondents
argue that the person skilled in the art charged with
the burden of putting this disclosure into practica
effect would inevitably had to have recourse to the
nmeasur es adopted by the appellants and woul d
accordingly have arrived at the clainmed subject-matter
However, that argunent relies upon a chain of
assunptions at | east sone of which appear to rely

whol Iy or in part on hindsight know edge of the

i nvention. The fact of the matter is that the person
skilled in the art is left in the dark as to how the
tube is to be forned in practice, all that he knows is
that the wall thickness should be considerably |ess
than that which has been previously obtainable. The
present invention consists in nore, however, than a
nmere statement that an intralumnal graft can have a
wal | thickness of 0.25 mmor less, it resides instead
in the particul ar neasures adopted to achieve that end.

Turning to the argunents of the respondents in nore
detail, these are that the person skilled in the art
woul d (a) choose a porous expanded PTFE material wth a
m crostructure of nodes and oriented fibrils for the
two |ayers, as this material was known to be suitable
for the purpose, (b) realise or determ ne that tubular

| ayers of the required thickness could not be produced
as tubul ar extrusions, (c) cone to the concl usion,
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gui ded possi bly by docunent D2, that the only workable
possibility was to use PTFE filns forned into a tubular
configuration with overl apped edges and (d) arrange
those filnms such that the respective fibri

orientations were nutually perpendicular in order to
give the resulting wall sufficient resistance to
rupture. However, especially given that PTFE is only
menti oned as an exanple in docunent D2, the obvious
route for the skilled person even if he were to get as
far as conpleting step (b) would seemto be to | ook for
a different starting material which was easier to work
with.

Havi ng regard to the above the Board cones to the
concl usion that the subject-matter of present claiml
cannot be derived in an obvious manner fromthe state
of the art and therefore involves an inventive step
(Article 56 EPC).

For these reasons it is decided that:

1

0899.D

The deci si on under appeal is set aside.

The case is remitted to the first instance with the
order to maintain the patent as anended with the
fol |l owi ng docunents:

Clains 1 to 22, description and drawi ngs submtted at
the oral proceedings of 26 February 2002.
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The Regi strar: The Chai r man:

S. Fabi ani F. Gunbel
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