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Summary of Facts and Subm ssi ons

2984.D

Eur opean patent No. 0 436 501 was granted on 21 Apri
1993 on the basis of European patent application
91103956. 8.

The granted patent was opposed by the present appell ant
(Opponent |: Teruno K K. ) on the grounds of |ack of
novelty and | ack of inventive step (Article 100(a) EPC.
Qpponent 11 (Schnei der Europe AG withdrewits
opposition in a letter of 12 Septenber 1995.

Wth its interlocutory decision posted 29 January 1996
t he Opposition Division held that, taking into account
t he amendnents nmade by the patent proprietor during the
opposition procedure, the patent and the invention to
which it relates neet the requirenents of the EPC. In

t he opposition proceedings, inter alia the follow ng
docunents were considered:

D2: EP- A-0 349 640
D3: EP- A-0 135 990
D4: EP-A-0 274 411

D11: Cristal balloon brochure January 1989

D12: Letter of M Pl ow ecki

D13: Description of Rilsan pol yam de, ATO Chem e
12/ 1991

D14: "Un pol yam de souple LE RILSAN N' Extrait de la
Revue "P.M E: No. 2, March 1974
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D18: Fi rst Declaration of M Pl okker

D23: Affidavit of Professor Goodman (Annexes |Gl to
| 4)

D24: Second decl arati on of M Pl ow ecki

D25: Decl arati on of M Jansen

D26: Second Decl arati on of M Pl okker

D30: Experiments | and Il of Isanmu YAMAGUCHI ,
submtted on 31 May 1996

I V. An appeal against this decision was filed by Opponent |
on 27 March 1996 and the appeal fee paid on the sane
dat e.
A notice of intervention pursuant to Article 105
submtted on 14 Decenber 1998 was withdrawn with letter

of 27 April 2000.

In the appeal proceedings, the follow ng further
docunents were referred to:

D31: W05/ 23619 (cited by the patentee)

D32: US-A-4 331 786

D33: JP- A-62- 148 669 (cited by the opponent)

D33a: translation of D33

D34: JP- A-62-39 813

2984.D Y A
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D34a: translation of D34

D35: JP- A-64-34 375

D35a: translation of D35

D36: Opi ni on on Experinments (Japanese experi nent al
report) pages 1 to 13 by Kiyoichi Mtsunoto dated
19 Septenber 1997 and submitted on 4 Decenber
1997

D36a: translation of D36 into English

D37: K. Hamaguchi "Lectures on Packaging Film (3) in
Food Packagi ng, January 1988, pages 313 to 330,
364 and translation into English

D38: "Thernopl asti c El astonmers, a Conprehensive
review', N. R Legge, G Holden, H E. Schroeder
ed., pages 218, 225

D39: Handbook of Thernopl astic El astomers, 2nd
edi tion, van Nostrand Rei nhold Conpany Inc.
page 261 (no publication date, not present)

D40: M Kohno et al., "Properties of Biaxially
oriented Nylon 66 Filnm in Polymer Engineering
and Science, April 1987, vol. 27, No. 8,
pages 558 to 561

D41: US- A-4 525 531

D42: Declaration of M R Peura, including docunents

D42a: S. B. Levy "Inproved Dilation Catheter Balloons",

2984.D Y A
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Journal of dinical Engineering, volume 11,
No. 4, Jul y-August 1986, pages 291 to 296.

D42b: Strength of Materials, Part I1; S. Tinobshenko,
Second Edition, pages 158 to 173

D42c: Mechanics of Materials, F. P. Beer, E. Russel,
McGaw Hi |l 1981, pages 325 to 327

D43: Affidavit of G Lieber including docunent

D43a: Resistance of Materials, Fourth Edition, J. Wley
and Sons, 1957, four pages

D44 Affidavit of M Trotta including exhibits Ato D

D45: Affidavit of D. Berten including Exhibits 1 to 3

D46: Affidavit of G Lieber

DA7: US-A-5 264 260

D48: US- A-5 330 428

D49: Affidavit of P. Hendrick

Oral proceedings were held before the Board on
19 Cctober 2000.

The appel | ant (opponent |) requested that the decision
under appeal be set aside and that the patent be
revoked.

The respondent (patentee) requested that the decision
under appeal be set aside and that the patent be
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mai nt ai ned i n anended form

with claiml as submtted at the oral proceedings
as main request and first auxiliary request,
further clains and description to be adapted
accordingly, or

as second auxiliary request, with the foll ow ng
docunent s:

d ai ns: 1to7

Description: pages 2a, 2b, 2c, 3 as submtted at
the oral proceedings, page 5 as
under | yi ng the deci sion under
appeal, pages 6 to 10 and

Fi gures: 1 to 7 as granted.

Claim 1l of the main request reads as foll ows:

"1.

A biaxially oriented balloon for a nedical

devi ce, which balloon is nade of a nylon or

anot her pol yam de material; and said balloon has
a non-di stended working profile having a
predeterm ned size to which the balloon inflates
wi t hout significant stretching thereof, and said
bal | oon has an expansion profile having a maxi mum
inflated size to which the balloon stretches

Wi t hout bursting during use, said maximm
inflated size being greater than said
predeterm ned size of the non-distended working
profile; and said balloon has a cal cul ated
tensile strength of at |east about 103.4 MPa
(15,000 psi);
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whi ch balloon i s obtainable by a process
conprising mechanically stretching a | ength of
tubing in the radial and | ongitudinal directions
wherein said | ength of tubing having been forned
into said balloon during a first step of axially
el ongating said tubing and a second step of
inflating at | east a section thereof with a
pressurized fluid in order to radially expand
said length of tubing to at | east double its
outer dianeter."

The wording of claim1l of the first auxiliary request
differs fromthe main request by the restriction that
"the balloon is nade of nylon 12" in line 2 of the

claim

Claim 1l of the second auxiliary request reads as
fol | ows:

"1l. A process for tailoring expansion properties of a
bal | oon for a nedical device, the process conpri sing:

longitudinally stretching a | ength of tubing
having an initial dianeter made of nylon or another
pol yam de material capable of being tailored by the
steps hereof to provide drawn tubing;

radi al |y expanding the thus drawn tubing to a
bal | oon nenber, said ball oon nenber having a non-
di stended wor ki ng di ameter and having a hoop expansion
rati o, which hoop expansion ratio is an approxi mate
rati o of said non-distended working dianmeter to said
initial dianmeter of the tubing;

said radially expandi ng step including selecting
sai d hoop expansion ratio to be 3 to 6 such that the
bal | oon nenber exhibits a maxinuminflated size to
whi ch the ball oon stretches w thout bursting during
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use, said maxinuminflated size of the balloon nenber
havi ng a range of expansion profile maxi muminfl ated
sizes of at |east about 10 percentage points of radial
expansi on and said balloon has a calculated tensile
strength of at |east about 103.4 MPa (15000 psi)."

The argunents put forward by the appellant can be
summari zed as foll ows:

As to the calculated tensile strength (TS) of

15,000 psi featuring in claiml of all requests, no

i nformati on what soever can be found anywhere in the

pat ent specification showing the reader a nethod to
determ ne this value accurately. Mreover, the tensile
strength has to be cal cul ated rather than measured on
the basis of specific paraneters which can be neasured.
The physi cal and nechani cal paraneters of the polyners
to be neasured are, however, strongly dependent e.g. on
the tenperature, the degree of humdity and/or the
inflation rate, and various standard methods (DI N or
ASTM are at the disposal of the expert. Since a bi-
axially oriented material exhibits different tensile
strengths in the axial and radial direction, it remains
al so uncl ear which type of the TS should be 15, 000 psi.
G ven this situation, this nechanical property clained
in the patent cannot be regarded as representing a

cl ear technical feature which distinguishes the clained
subject matter fromthe subject matter of the prior

art.

A percutaneous translum nal coronary angi opl asty
catheter conprising a so-called "Cristal Balloon" was
mar ket ed before the priority date of the patent at

i ssue. The Cristal Balloon has been nade of RILSAN N
ever since 1987 which is a polyam de materi al
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exhi biting the nmechanical properties called for by
claiml of the patent. Evidence for this public prior
use of the claimed balloon is found in docunents D9 to
D18 and D24 to D26. The Cristal Balloon, therefore,
antici pates the subject matter of claim1l of the main
and the first auxiliary request.

As to the question of novelty further reference is made
to docunents D2, D33a and D34a. Docunent D2 di scl oses
an expansi bl e nenber or ball oon nade of a pol yam de

el astonmer (cf. D2, page 20, second paragraph). The

ball oon is forned by axially elongating and radially
expanding a heated tube and is, therefore, biaxially
oriented (cf. D2, Figures 23 to 25). Furthernore,
docunent D33a di scl oses a nedical balloon forned by
stretch bl ow noul di ng a pol yam de type resin and
docunent D34a specifically nmentions an endoscopic
catheter including a therapeutic balloon which inflates
to a predeterm ned size and which is fornmed of EEA, EVA
or nylon (cf. clains 13, 14; Exanple 4). Taking the
view that every nylon or polyamde material after a
stretching treatnment always exhibits a TS >15, 000 psi,
the subject matter of claiml1l of the main and first

auxi liary request |acks novelty.

Even if novelty were acknow edged, the clai nmed subject
matter would |l ack an inventive step. As shown above, a
pl et hora of evidence exists (docunents D2, D33a, D34a)
di scl osi ng pol yam des or nylon as a material suitable
for formng a therapeutic balloon. As set out in
decision T 21/81, Headnote Il, it belongs to the norma
activities of a skilled person to select fromthe
materials which are known to himas suitable for a
certain purpose the nost appropriate one. Consequently,
it does not involve an inventive step to select nylon,
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or nore preferably nylon 12, for form ng the ball oon.
As confirmed by the patentee, the two-step process of
bi-axially stretching the balloon material within
specific limts to inprove its mechanical properties
nmerely represents a conventional standard nethod which
taken per se is well known in the art, as disclosed for
instance in docunent D2. The subject matter of claim1l
of all requests, therefore, does not involve an

i nventive step.

The respondent (patentee) argued as foll ows:

As to the technical feature of a calculated TS >
15,000 psi clainmed in the patent, a person skilled in
this field of technol ogy knows that he or she has to
use the well known "pressure vessel equation" for
calculating the tensile strength in the circunferenti al
(radial) direction. This position is confirmed by the
statenents given in docunents D42, D43, D3, D4 and D30
and by the fact that many prior art documents refer to
a TS or burst pressure strength wi thout specifying a
particul ar test nethod. Regarding the testing
conditions, it is self-explanatory fromthe patent
specification and its context that the testing of the
balloon is to be done under doctor/patient conditions,
i.e. at 37° within water (see also Figures 4 to 7 of

t he patent specification). Mreover, the experts

el aborating the experinental data given in D36 the
appel l ant relied upon had no problens to determ ne
accurately the tensile strength of the tested materi al
in spite of the fact that the patent at issue does not
specify a particular test nmethod. Hence, the cal cul ated
TS > 15,000 psi featuring in claim1 of all requests is
a clear and distinguishing technical feature.
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Turning to the public prior use, it is noted that
docunent D11 disclosing the BALT Cristal Ball oon nade
of polyam de materials is published after the priority
date of the patent at issue. In docunents D12 and D24,
M Pl ow ecki declares that since Novenber 1987 the
Crystal Balloon has been nade of RILSAN N and that the
mat eri al has remai ned unchanged ever since. However,
the nelting point of the Crystal balloon materi al
(sterilisation date 1993) tested twice by M Trotta
(D44) was different fromthe nelting point reported for
Ril san N by ATO Chime in 1974 (D14), thus proving that
a material different fromRi|Isan N had been used in
1993. Consequently, it has not been proven beyond any
possi bl e doubt which type of polyneric material was
actually used at the priority date of the patent at

i ssue.

As to the novelty of the clainmed subject nmatter, none
of the docunents discloses a balloon exhibiting a

cal cul ated TS >15000 psi. Although docunent D2 nentions
"pol yam de el astoners” together with various chemcally
different polyners, the list given on page 50/51 fails
to mention "polyam de el astoner” as a nmateria

preferred for the expansible nenber. Al so the teaching
given in docunent D33a is not novelty destroying for
claim1l1 since inter alia polyamde type resin anong
many ot her resins is disclosed as a materi al
appropriate for the balloon. However, no specific
exanple is given. Besides, stretch bl ow noul di ng does
not result automatically in a biaxially stretched
material exhibiting the required tensile strength.
Turning to docunent D34a, this docunment remains silent
about the nmethod of how the balloon which can be nade
of ethylene ethylacrylate (EEA), ethylene vinyl acetate
(EVA) or nylon has been actually forned.
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Regardi ng i nventive step, the problem underlying the
patent at issue resides in a better controlled and

i nproved distensibility of the balloon. The materi al
commonly used in the art heretofore for the balloon had
been non-di stensi bl e pol yet hyl ene terephthal ate (PET)
or, alternatively, distensible lowtensile strength
pol yvi nyl chloride (PVC), but nothing in any of the
cited docunents would lead a skilled person to note
that by specifically selecting polyam de or even nylon
a high tensile strength in conbination with a
controlled distensibility of the balloon could be

achi eved, while maintaining the strength and
flexibility and wi thout pin-holing or rupture. Thus,

t he opponent's allegations are purely based on

hi ndsi ght. The subject matter clainmed in the patent at
i ssue, therefore, involves an inventive step.

Reasons for the Decision

1

2984.D

The appeal is adm ssible.
Prior use
In order to determ ne whether an i nvention has been

made available to the public by prior use, the
followi ng facts nmust be provided:

(a) the date of the prior use
(b) the precise object of the prior use
(c) the circunstances of the prior use.

In the present case, the Board has to consider whether
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an unbroken chain of evidence relating to the nature of
a balloon made of RILSAN N and its met hod of
manuf acturi ng was presented by the appellant.

According to the statenments of M Pl ow ecki (docunents
D12 and D24) RILSAN N has been the only material ever
used from 1986 up to the present tinme (i.e. 25 Novenber
1994) to manufacture the balloon of the "Balt Cristal
Bal | oon" catheter. According to his declaration (D18),
M Pl okker, in 1987, discussed with M Plow ecki a new
product called "Cristal Balloon" and perfornmed burst
pressure tests with Cristal balloons available at that
time. The high balloon strength was attri buted by

M Pl okker to the polyam de material the balloon was
made of, and the test results were presented to M

Pl owi ecki (cf. D18, points 2 and 3).

However, the allegation of public prior use is not
sufficiently founded. Firstly, it is noted that the
only docunent D11 which nentions a Cristal balloon nade
of polyam des has a publication date of January 1989
which is after the first priority date of the patent at
i ssue. Secondly, M Plow ecki failed to present the
burst pressure test results he had obtai ned from

M Pl okker in 1987, and it is further uncertain whether
the balloon material actually had been biaxially
stretched. Thus, no positive evidence was produced in
the formof test results concerning a Cristal balloon

t hat had been produced before the priority date of the
patent at issue.

Thirdly, the tests performed by M Trotta (cf. docunent
D44, page 7) on a Cristal Balloon bearing a
sterilisation date of COctober 1993 (i.e. 5 years after
the priority date of the patent at issue) reported a
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melting point of 172°C of the balloon material. It is
noted in this context that the nelting point represents
a "fingerprint" of the investigated polyneric materi al
and remai ns unchanged by form ng the pol yner. However,
the melting point of 172°C significantly differs from
the nelting point of 150 to 155°C attributed to RI LSAN
N in 1974 by ATO Chim e (docunment D14). This
tenperature conplies with the nmelting point reported
for RILSAN N i n docunent D23, annex | G4, "Non

pl asticized polyamde with flexibility", Table 1. It

t hus appears that either there has been a change in the
material of the Balt Cristal balloon or that the
conposition of RILSAN N has been nodified by ATO Chim e
over the years. In view of these considerations, it

nmust be concl uded that the precise nature of the
"Cristal balloon” material marketed in 1987 is
uncertain.

G ven this situation, the probative value of the
various affidavits and docunents produced by the
appellant is in no way sufficient to prove up to the
hilt and with such a high degree of certainty which is
beyond all reasonabl e doubt that a catheter balloon
exhibiting the technical features given in claim1l was
made available to the public before the priority date
of the patent at issue.

Mai n request and first auxiliary request

The cl osest prior art

Anong the cited docunments, only docunent D34a deal s
wi th an endoscope catheter conprising a balloon which

inflates to a predeterm ned size and which definitely
is formed of EEA, EVA or nylon (cf. D34a, clains 13 and
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14). Moreover, also Exanple 4 identifies nylon as a
suitable material for the therapeutic balloon that is
adapted to expand a stenosis in a blood vessel. G ven
t hat docunment D34a (i) discloses the same pol yam de
(nylon) which is the nost preferred material for the
cl aimed balloon and (ii) that the balloon is intended
for the sane therapeutic use, this docunent represents
the closest prior art. However, docunment 34a renmins
silent about the nmechanical properties of the balloon
and about the nethod of its production.

The problemto be sol ved

Starting fromthis prior art, the problem underlying
the patent at issue, therefore, resides in providing a
bal | oon which exhibits a specific tensile strength in
the radial direction in conbination with a controlled
distensibility so that a |imted expansi on beyond the
fully expanded but non-di stended dilatation profile is
possi ble. The solution to this problemconsists in the
biaxially stretching step by which the nmechani ca

par aneters and expansion characteristics of the nylon
ball oon are tailored to the application in a particular
envi ronment .

| nventive step

The above nmentioned sol uti on woul d, however, be obvi ous
for a nedical engineer. The expert is aware of the fact
that the dilatation characteristics of a catheter
bal | oon are dependent on

(1) the selected material,

(i) t he tubing extrusion and
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(tii) the biaxial orientation process (cf. D2, page 46
to page 47, line 6; D42a, page 292, right hand
col um, paragraph 2, page 293, paragraph
"Orientation”, Figures 4a to 4d).

From docunent D34a, nylon or EEA or EVA are known to
himas suitable balloon materials. Based on this

prof essi onal know edge, it fornms part of the norma
activities of a skilled person to test the required
mechani cal properties of the materials proposed by
docunent D34a and - in order to neet a specific user's
needs - to select the nost appropriate one fromthree
materials which are known as being suitable for
produci ng therapeutic balloons. In the present case the
first choice has been nylon or, anong the various nylon
types, even nylon 12. Moreover, biaxial stretching
nerely represents a standard nethod for making catheter
ball oons to tailor the properties of the ball oon
according to the needs of the client. Thus, the biaxial
orientation is typical for balloons made of polyneric
material. This position is unchall enged by the
respondent and is confirmed by the affidavit of its own
expert (cf. docunment D43, points 25, 26). The
calculated tensile strength and the controlled
distensibility are a consequence of the stretching
process of the selected balloon material, since they
are an inherent property of nylon.

Hence, the subject matter of claim1l of the main
request and of the first auxiliary request |acks an
i nventive step.

Second auxiliary request

Amendnents (Article 123(2), (3) EPO)
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Claim 1l of the second auxiliary request derives froma
conbi nation of clains 19, 20, 3 and 4 of the clains as
granted. The addition of the word "anot her pol yam de"
and replacing the word "inflated dianmeter” by "inflated
size" are editorial amendnents which do not affect the
scope of the claim Dependent clains 2 to 7 correspond
to clains 21 to 26 in formas granted. Hence, there is
no formal objection to clainms 1 to 7 of the second
auxiliary request. The description has been suitably
adapted to the anmended wording of claim1 and equally
satisfies the requirement of Article 123(2), (3) EPC

Clarity (Article 84 EPQ

In particular with respect to the tensile strength of
15000 psi, the appellant alleged that it is unclear
which tensile strength in claim1 exactly is neant and
how it should be cal cul ated. The Board is, however,
convinced that the expert skilled in designing dilation
bal | oons will know that he has to apply the well known
"pressure vessel equation" to determ ne the burst
pressure, diameter and wall thickness of the ball oon
for arriving at the calculated tensile strength. This
estimation is confirmed by docunment D3, page 4,

lines 33 to 37; D4, page 4, lines 55 to 60 D43, page 1
poi nt A.; D42a, page 296, Figure 6. Furthernore, the
skill ed reader appreciates fromthe patent
specification as a whole that realistic test conditions
are to be chosen, i.e. the doctor/patient situation at
whi ch the balloon will be used. Hence, there is no
need, although it would have been desirable, to specify
in detail all the test conditions and fornul ae that
shoul d be used for calculating the TS.

The subject matter of claim1 of the second auxiliary
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request, therefore, neets the requirenments of
Article 84 EPC

Novel ty

None of the cited docunents discloses a process for
tailoring the expansion properties of a therapeutic
bal | oon made of nylon or another polyam de materi al
conprising the step of radially expanding the ball oon
with a hoop expansion ratio between 3 and 6. The
subject matter of claim1, therefore, is novel. This

i ssue not being in dispute, it is not necessary to give
detail ed reasons for this finding.

| nventive step

The cl osest prior art

Al so for the subject matter covered for in claim1 of
t he second auxiliary request, docunent D34a represents
the closest prior art for the reasons set out in

poi nt 3. 1.

Problemto be sol ved and sol ution

Starting fromdocunent D34a as closest prior art, the
probl em underlying the clai ned process consists in
provi ding a reproduci ble nethod which results in a
bal | oon nmenber t hat

(1) exhibits the ability to be expanded to a first
non- di st ended wor ki ng size upon the application

of a given pressure and,

(i) in addition thereto, has the ability to be
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inflated further so as to be stretched beyond
that point in a controlled and limted manner.

The solution to this problemconsists in radially
expandi ng the pol yam de ball oon material with a hoop
expansion ratio in the range of 3 to 6. By working
within this hoop expansion ratio, the balloon exhibits
an additional radial expansion of at |east 10
percentage points. It is clearly evident fromFigure 7
and the acconpanying text in colum 16 of the patent,
lines 20 to 29 that the balloon expansion tailorability
is a function of the hoop expansion ratio (cf. also
colum 15, lines 31 to 34 and 39 to 42 of the patent
specification). Hence, the problem specified above is
successfully solved by the process set out in claim1l
of the second auxiliary request.

The problemof tailoring the therapeutic balloon by a
specific treatnent so that in practice it covers val ues
within a span of at |east 10 percentage points of

radi al expansi on beyond the non-di stended condition

wi t hout running the risk of overinflation or bursting
is not addressed in any of the cited docunents.

Al t hough docunent D2 di scl oses on page 46 axially and
radially stretching to produce a balloon, it remains
silent about the degree of radial stretching, and it is
doubt ful whet her polyam de naterials actually were

envi saged as a balloon material. Docunents D3 and D4
both relate to ball oons preferably made of PET rather

t han pol yam des or nylon. Mre specifically, docunent
D3 states that a balloon of higher strength can be
produced from pol yneric tubing by operating at high
stretch ratios i.e. at the upper ends of the draw and
expansion ratios, while docunment D3 discloses radially
expandi ng the drawn tubing to an internal dianeter
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which is six to eight tines the initial dianeter of the
parison to achi eve a high degree of orientation and
tensile strength values of nore than 35000 psi (cf. D3,
page 5, lines 13 to 17; D4, claim 10). These ball oons
shoul d, however, exhibit dinensional stability in
storage as well as under inflation conditions (cf. p.

3, lines 79/80) which neans that a certain degree of
distensibility is not envisaged. The ball oons descri bed
in D33a are produced by stretch bl ow noul di ng w t hout,
however, giving any details about the radial expansion
rati o. Docunent D34a conpletely fails to give any

i nformati on about the nethod of how the therapeutic
bal | oons nade of EEA, EVA or nylon have been produced.
The remai ni ng docunents are nore renote in that they
either relate to different balloon material or, if

pol yam des or nylon are nentioned, a non-nedi cal
application different to that clained is envisaged.
Thus, the man skilled in the art had no incentive based
on these docunents to choose the clained hoop expansion
ratio in order to achieve a balloon exhibiting a
controlled distensibility. Consequently, given that the
probl em addressed by the patent in suit is not realized
in any of the above nentioned docunents, they are far
from gi ving any suggestion towards the probl em sol ved
by the patent at issue.

In view of these considerations, the subject matter of
claiml1l of the second auxiliary request involves an
inventive step within the nmeaning of Article 56 EPC.

The dependent clainms 2 to 7 relate to preferred
enbodi ments of the process given in claiml and are,
therefore, equally all owable.
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For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent in anmended formw th the
fol |l owi ng docunents:

Cl ai ns: 1 to 7 submtted as 2nd auxiliary request
at the oral proceedings
Descri ption: pages 2a, 2b, 2c and 3 as subnmitted at
t he oral proceedings;
page 5 as underlying the decision under
appeal ;
pages 6 to 10 as granted;
Fi gures: 1 to 7 as granted.
The Regi strar: The Chai r man:
V. Commar e W D Wil

2984.D



