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Summary of Facts and Subm ssi ons

1778.D

Mention of the grant of European patent No. 0 220 910
in respect of European patent application

No. 86 308 129.5, filed on 20 October 1986, claimng
priority froman earlier application in the US (789 893
of 21 Cctober 1985), was published on 9 Septenber 1992
(Bulletin 92/37) on the basis of five clains, daiml
readi ng:

"A nelt-fabricable, nonelastoneric, tetrafl uoroethyl ene
copol ymer substantially free of end groups that can
react or deconpose to emit HF, conprising recurring
units of tetrafluoroethylene and at | east one
perfluoro(al kyl vinyl)ether where the al kyl group
contains 1-8 carbon atons and wherein the vinyl ether
conprises between 1 and 10 wei ght percent of the

copol ynmer; said copol ymer characterized by having

(a) less than 6 endgroups of -CF,CH,OH, -CONH, and - COF
per 10° carbon atons and

(b) an extractable fluoride |level of 3 ppmor |ess by
wei ght . "

Claims 2 to 4 referred to preferred enbodi nents of the
copol ymer according to Caim 1.

| ndependent Claim5 was directed to:

"A process for producing a copolynmer as clainmed in any
one of clainms 1 to 4 which conprises treating a said
copol yner containing nore than 6 per 10°% carbon atons of
end groups of -CF,CH,OCH, -CONH, and -COF with a fluorine-
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containing gas at a tenperature, tinme and pressure
sufficient to reduce the end groups -CF,CH,CH -CONH, and
-COF to less than 6 per 10° carbon atons, and sparging
the fluorinated copolymer with an inert gas until the
sparge gas tests negative in the starch/iodide test."

1. On 8 June 1993 a Notice of Opposition against the
granted patent was filed, in which the revocation of
the patent in its entirety was requested on the grounds
set out in Article 100(a) EPC.

The opposition was supported by the foll ow ng
docunent s:
D1: EP- A-0 150 953

D2: GB-A-1 210 794

D3: US-A-3 085 083

D4: US-A-3 642 742

L1l By a decision issued in witing on 2 July 1996, the
Qpposition Division rejected the opposition. It was
hel d t hat

(a) Novelty had not been contested and was
acknow edged.

(b) Regarding inventive step, D4 was considered to be
t he cl osest docunent since it referred to the
stabilisation of the same polyners as in the
patent in suit, whereas D2 gave a nore general
di scl osure of reducing the nunber of unstable end
groups of fluorocarbon polyners. The probl em
solved by the patent in suit was to reduce the
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corrosivity of tetrafl uoroethyl ene/perfluoro(al kyl
vi nyl )et her copolynmers towards materials in direct
contact with it or in close proximty to it. None
of the cited docunents referred to the sane
probl em as the patent in suit, nor was the | ow
nunber of end groups as now required anywhere
reported, so that those docunents coul d not
provide a solution to the above-defined problem
Hence the cl ai med subject-matter was inventive.

On 29 August 1996 the Appellant (Opponent) | odged an
appeal agai nst the above decision. The Statenent of
Grounds of Appeal was filed and the prescribed fee was
paid sinultaneously. In a letter filed on 17 March
2000, further argunents were filed as well as an
experinmental report.

The Appellant, in witing and during the oral
proceedi ngs held on 18 April 2000, argued essentially
as foll ows:

(a) Regarding the late filed experinents, their
necessity had becone clear only after a change of
representative. They showed that there was a
correl ation between the specific value of fluoride
content (feature (b) in Caim1l) of the patent in
suit and the |lack of colour in the iodine/starch
test. Although D1 nentioned the test, no fluoride
val ues were indicated. Since the experinents
confirmed the findings of the patent in suit, they
cont ai ned not hing new so that they should be
admtted to the proceedings.

(b) As regards the problem allegedly solved by the
patent in suit, the corrosivity problem redefined
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by the Opposition Division as being a post-
fabrication problem was not based upon the
information contained in the patent specification.
There was no disclosure of any post-fabrication
probl em as opposed to pre-fabrication problens.

According to the patent specification, it had been
found that the unstable end groups evol ved HF

this was, however, conmmon know edge, as
illustrated by D3 as well as D2, in which
docunents the renoval of unstable end groups was
described. Even if it had been found that the
smal | amounts of unstable end groups remaining
after the known treatnents still caused probl ens,
this did not constitute an invention. First, since
in that case it was a probleminvention, to which
according to standard jurisprudence of the Boards,
very strict standards should be applied. Secondly,
because it was obvious to reduce the nunber of
unstabl e end groups in order to arrive at a | ower

| evel of corrosion. Regarding the fluoride |evel,
every comrercial product nust be purged since el se
t he noxi ous gases nmade it inpossible to handle it.
The upper limt now required was known from DL.
Therefore, if the product of D2 contai ned noxi ous
gases, D1 taught how to renove them so that the
present conbination of requirenents was known from
a conbination of DI and D2. In view of that, the
probl em as presented in the patent specification
had al ready been solved in the prior art.

The solution as defined in the clains was obvious.
The cl osest document was not D4, but either of D1
or D2. Both docunents taught to fluorinate

tetrafl uoroet hyl ene copolyners in order to reduce
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t he nunber of unstable end groups. D2 specifically
menti oned the copolyner treated in the patent in
suit, but not the purging step after fluorination,
whereas D1 di sclosed the fluorination and purging
of a simlar copolynmer. The now cl ai ned copol yner
was in fact the result of the direct application
of the teaching of D1 to D2 so that it was
obvious. The limts to the end groups and fluoride
content as now required were arbitrary and could
not serve to render the clainmed subject-matter

i nventive.

The Respondent (Proprietor), inits witten and oral

subm ssions, argued essentially as foll ows.

(a)

(b)

(c)

The late filed experinents, as well as the late
argunents regarding the fluoride |level, which was
not di scussed in the inpugned decision, should not
be admtted into the proceedings.

The probl em of the degradation of products after
their formation or, in other words, the post-
fabrication stability, was derivable fromthe
original application. The problens addressed in
the prior art concerned the fabrication process,
as illustrated by the fact that in D2 al so ot her
groups than the present ones were considered to be
unst abl e. Hence none of the cited docunents
addressed any post-fabrication problem

D4 was the closest docunent as it was filed nore
recently than D2 and it concerned the sane type of
pol ynmer as the patent in suit. Al though the

pol yners according to D4 as well as those
described in D2 were consi dered adequate, they did
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not nmeet the present requirenents. There was no
hint to reduce the unstable end groups any further
in either of the docunents. Also the polyners
according to D2 had a nuch hi gher unstable end
group | evel than now required, since at that tinme
the detection | evel was higher. Therefore, the
term"quantitative conversion” did not necessarily
imply conplete conversion. In view of the

unpl easantness of fluorine radicals there was no
reason to intensify the fluorination procedure of
D2, which, on the contrary, enphasized the mld
conditions of the fluorination. Therefore, whether
D2 or D4 were considered to be the closest state
of the art, no hint at the extrenely reduced
unstabl e end group content was given.

(d) As regards the fluoride content, the difference
bet ween purging, a quick process, and sparging, a
sl ower process, was not nentioned in the prior
art, so that the extrenely |low | evel of remaining
fluoride as now required was not suggested by the
prior art, in particular Dl. Therefore, the

cl ai med subject-matter was inventive.

\Y/ The Appel |l ant requested that the decision under appeal
be set aside and the patent revoked.

The Respondent requested that the appeal be dism ssed.

Reasons for the Decision

1. The appeal is adm ssible.

Procedural nmatters

1778.D Y A
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Wth a letter sent just one nonth before the oral
proceedi ngs before the Board, the Appellant filed
addi ti onal experinments.

The Appellant stated that the reason for this late
filing was a change of representative, after which the
necessity of the experinents had appeared. Furthernore,
t he experinents nmerely confirned the disclosure in the
patent specification that there is a correlation

bet ween a specific value of residual fluoride content
and the results (no colouration) of the I,-test.
Therefore, they should be admtted to the proceedings.

It is established case |aw by the boards of appeal that
t he change of representative does not form an
acceptable ground for late filing. In the present case
it was not shown that the change of representative at
such a | ate stage of the proceedi ngs was due to force
maj eure. On the contrary, the introductory statenment in
the Appellant’s letter of 17 March 2000, one nonth
before the oral proceedings, clearly denonstrates that
this change was sinply the wish of the client. The new
representative was therefore obliged to continue the
proceedi ngs fromthe point they had reached when he
took over fromhis predecessor (cf. T 97/94, Q) EPO
1998, 467, point 3.5.3).

As to the additional experinments, they only denonstrate
the correctness of the statenents or inplications nmade
in the patent in suit; as such they nerely confirm
information already available in the file and do not
add anyt hing of substance to the Appellant’s case.

For both reasons the late filed experinents cannot be
admtted into the proceedings.
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The docunents

1778.D

The Opposition Division and the Respondent considered
D4 as the closest prior art docunent. However, the
Appel | ant gave argunments for using D2 as the starting
poi nt for assessing the inventive step. Therefore, a
prelimnary discussion of the docunents on file is
regarded as appropriate in order to decide upon the
cl osest state of the art.

D1 concerns the renoval of sources of volatiles from
copolynmers of tetrafluoroethylene with perfluorinated
al pha olefins so as to avoid the formation of bubbles
or voids in the final products (page 1, lines 8 to 15).
The sources of volatiles are described to include

unst abl e end groups and unstabl e backbone |inkages, the
former nostly being carboxylic acid end groups. Several
ot her end groups after extrusion are identified

(page 1, lines 16 to 28). The unstabl e backbone

| i nkages appear to be an inverse function of nol ecul ar
wei ght (and nelt viscosity) (page 2, lines 5 to 14). D1
concerns the renoval of the latter by a process which
conprises subjecting the copolynmer to a high shear rate
for atime sufficient to reduce the backbone volatiles
i ndex of the copolynmer (Claiml).

Any unstabl e end groups can be renoved by fluorination
and D1 therefore refers to the conditions as descri bed
in D2. The reaction is preferably carried out with a
fluorine/inert gas m xture (page 4, lines 20 to 28).
Regardi ng -COF end groups, it is advised to prevent
their formation by renoving atnospheric oxygen or by
injecting water into the extruder so as to hydrol yse
them (page 5, lines 10 to 25). Reference is al so nade
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to other nmethods for the renoval of unstable end groups
(page 6, lines 1 to 3). In the exanples the polyners
are fluorinated after the extrusion treatnent by
exposure to a fluorine/nitrogen m xture at el evated
tenperature, after which the fluorine is purged with
nitrogen. The end group anal yses show al nost conpl ete
removal of all unstable end groups (page 11, line 7 to
page 13, line 12), sufficient to permt bubble-free
fabrication (page 13, lines 16 to 20). The purging is
carried out until the nitrogen purge was free of
fluorine, which was checked by neans of potassium

i odide (page 13, lines 4 to 9).
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D2 describes a relatively mld and short process for
chemcally stabilising a solid high nolecul ar wei ght

fl uorocarbon pol yner which contains chem cally unstable
end groups which conprises contacting the solid pol yner
in the absence of oxygen, with a source of fluorine
radi cal s under conditions at which said source
generates fluorine radicals, whereby at |east 40% of
the chem cally unstable end groups are converted to
chemcally stable end groups (Claim1l in conjunction
with page 1, lines 44 to 49). By fluorocarbon polymer a
pol ynmer is neant which is either perfluorinated or
highly fluorinated (page 1, lines 62 to 67), such as
pol yners derived fromtetrafl uoroethylene and its
copolyners (page 2, lines 72 to 109). The chem cally
unstabl e end groups are described to include
carboxyl ate and vinyl end groups as well as other end
groups which are convertible to a nore stable form
like e.g. -CF,H and anmi de groups (page 1, lines 76 to
82). Preferably, the conversion is quantitative, but a
| esser degree of stabilization, e.g. at |east 40% or at
| east 75% may be acceptable (page 4, lines 33 to 41).
In the exanpl es tetrafl uoroethyl ene copolyners are
fluorinated by charging the reactor with fluorine gas
and heating under autogenous pressure. After cooling,
the gas is vented. The ampunt of unstable end groups is
greatly reduced, partly even below the detection limt,
whi ch is described as 5 end groups of carboxyl ate,
nmonomer or dimer, and 10 vinyl end groups. The thus
treated copol ynmers have inproved stability (page 5,
lines 8 to 27; Table I).

The probl em solved by the stabilisation of the unstable
end groups is the prevention of long term HF formation
in fuel cells caused by degradation of the nmenbrane by
hydroxyl radicals (page 3, lines 38 to 51), or in any
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usual application where stability is a problem (page 4,
lines 87 to 91).

According to D3, gas bubbles may formin the extruded
product due to volatile products fornmed during

pol yneri zation of the polynmer, much of which can be
removed through a finishing operation. However, sone of
the volatile gas results from continuous deconposition
of the polyner end groups, which cannot be renoved by
finishing (colum 1, lines 51 to 59). The main cause of
that instability is the presence of carboxylate end
groups in the polyner chain (colum 2, lines 24 to 59).
D3 proposes to inprove the thermal stability of a
solid, cold-drawabl e copol yner of tetrafl uoroethylene
and a fluorool efin having the general fornula CF=CFY
where Y is a perfluoroal kyl radical having from1l to 8
carbon atons, said copolyner having a nol ecul ar wei ght
in excess of 10,000 and having at |east half of the

nol ecul ar end-groups in the form of carboxylate end
groups, by a process which conprises contacting said
copolymer in a finely divided, |oose unsintered form
with water, the concentration of said water being at

| east 2% by wei ght of the copolyner environnent, at a
tenperature of 200 to 400°C, for a period sufficient to
remove substantially all of the carboxylate end groups
and recovering a fluorocarbon copol ymer in which at

| east half of the nolecular end groups, as neasured by
infrared anal ysis, have the structure -CF,H (Claim8®6).
The reaction with water is enhanced by the addition of
bases, neutral or basic salts to either the aqueous
phase or the polymer (colum 2, line 61 to colum 3,
line 8 Cains 7 to 12 and 14). In the exanpl es various
copolymers are treated wi th aqueous basic sol utions,
which results in greatly reducing the anount of

car boxyl ate end groups and the occurrence of -CF,H end-
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gr oups.

D4 describes a process for formng a pol ynmer of

tetrafl uoroet hyl ene nononer and at | east one

fl uorovi nyl et her nononer copol ynerizable therewith

whi ch conprises polynerizing tetrafluoroethylene with a
speci fied conononer in the presence of a hal ogenated
sol vent and a hydrogen-contai ning chain transfer agent
sel ected fromthe groups consisting of nethanol,

i sopropanol and ethanol thereby to provide a copol yner
having stable end groups (Caim1l). It is said that an
i mportant cause of instability in fluorocarbon polyners
is the presence of acid fluoride end groups which are
readily converted to carboxylic acid end groups and

whi ch are formed by rearrangenent of the fluorovinyl
ether on the end of the grow ng pol yner chain. During
storage, these end groups are hydrol ysed and deconpose
during extrusion form ng gases whi ch show up as bubbl es
in extruded products (colum 1, lines 33 to 49). Wth

i ncreasing nol ecul ar wei ght, the nunber of unstable end
groups decreases, but also the ease of fabricability of
t he pol yner decreases to a | arge extent (colum 2,

line 68 to colum 3, line 3). D4 proposes to add a

hydr ogen contai ning chain transfer agent to the

pol yneri zation recipe, in order to reduce the nunber of
chain term nations nmade by rearrangenent; that way,
stabl e hydri de end groups (-CF,H) are fornmed (colum 3
lines 3 to 15). In the exanples the nunmber of unstable
end groups varies from?29 (Exanple VI) to 109

(Exampl e I) per 10°% carbon atons.

Novel ty has been recogni sed by the Qpposition D vision
and the parties did not contest that part of the
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decision. In the light of the disclosure of the
docunents on file (see point 3 above), the Board al so
conmes to the conclusion that the clainmed subject-matter
is novel .

Pr obl em and sol uti on

1778.D

The patent in suit concerns stable tetrafl uoroethyl ene
copol ynmers. Such copol yners are described in all of D1
to D4. The Opposition Division and the Respondent
considered D4 to be the closest prior art docunent
since it referred to the sane type of copolyner as the
patent in suit and it was the nost recent disclosure,
whereas the Appellant used D2 as the starting point for
the definition of the problemto be sol ved.

According to the established jurisprudence of the
boards of appeal, generally, the clainmed invention
shoul d be conpared with the art concerned with a
simlar use which requires the m ni mum of structural
and functional nodifications. This involves not only
conparing the clainmed conpositions with those of the
prior art, but also giving consideration to the
particul ar properties which render the conpositions
suitable for the desired use. Therefore, a docunent
serving as the starting point for evaluating the
inventive nmerits of an invention should relate to the
same or a simlar technical problemor, at least, to
the sane or a closely related technical field as the
application in suit (see decisions T 606/89 of

18 Septenber 1990 and T 795/93 of 29 Cctober 1996; both
unpublished in Q3 EPO).

According to the patent specification, the end groups -
CF,CH,OH, -CONH, and - COF generate HF, which is corrosive



5.2

5.3

5.4

1778.D

- 14 - T 0785/ 96

to metals, leading to the formation of netal fluoride
corrosion products (page 2, lines 37 to 40 and page 3,
lines 24 to 27). Therefore, the problemto be solved as
arising fromthe patent specification is to provide a
copol ymer having low corrosivity toward netal s (page 4,
line 21).

From the anal ysis of the docunents on file, it is clear
t hat none of them nmentions that problem D1, D3 and D4
concern the problem of bubble formation, whereas D2
refers to the long termformation of HF in fuel cells,

i ndi cative of the degradation of the nmenbrane under the
i nfl uence of hydroxyl radicals. However, being the only
docunent that specifically nentions the generation of
HF, which is nentioned as the cause of the corrosion
problens to which the patent in suit refers, in the
Board's view it qualifies as a proper starting point
for the evaluation of the inventive nerits of the

cl ai med subject-matter

Al t hough, as el uci dated above (point 3.2) the
conpositions of D2 may have a | ow content of

undesi rabl e end groups and are said to be suitable for
applications where stability is a problem their
corrosivity toward netal was still capabl e of

i nprovenent. In other words, the nunber of undesirable
end groups could not be regarded as optinmally adapted
to applications requiring contact with netals.

Therefore, the technical problemto be solved by the
patent in suit can be defined as to inprove the netal
corrosivity of tetrafl uoroethyl ene copolyners; nore
specifically, to further reduce the nunber of

undesi rabl e end groups at an extrenely | ow | evel of
extractabl e fluoride.
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The exanples in the application denonstrate that that
problemis effectively solved. In particular, from
Exanples 1 to 3 it appears that the present

conposi tions have an extrenely | ow content of both
undesi rabl e end-groups and extractable fl uoride.

Obvi ousness

1778.D

It remains to be deci ded whet her the clained subject-
matter is obvious having regard to the docunents on
file.

In D2 the problemof the HF generation is solved by
contacting the solid polyner in the absence of oxygen,
with a source of fluorine radicals under conditions at
whi ch said source generates fluorine radicals, whereby
at |least 40% of the chemcally unstable end groups are
converted to chemcally stable end groups. There is no
suggestion that the amount of unstable end groups and
the | evel of extractable fluoride should be as |ow as
now required by present Claim1l. Although quantitative
and 100% conversion are nentioned, in view of the
relatively high detection Iimt, this cannot be
interpreted as disclosing the range of unstable end
groups now required. In fact, the relatively mld and
short fluorination conditions (varying fromb50°Cto
190°C during 2 hours in the exanples of D2 as conpared
to 200°C during 8 hours, 200°C during 16 hours and
210°C during 6 hours in the present exanples) woul d not
be sufficient to produce polyners com ng wthin that
range. Also, even if venting of the fluorine gas after
fluorination is nmentioned, the very | ow anount of

resi dual extractable fluoride is not nentioned.
Therefore, D2 by itself cannot render the present

conmbi nati on of features obvious.
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The sane is valid for the other docunents on file: none
of themrefers to the extrenely | ow end group content
of the polyner. D3, disclosing end group conversion by
nmeans of a reaction with water, does not suggest any
fluorination nmethod and even less to intensify the

met hod of D2. In D4 the | evel of unstable end groups is
reduced during polynerization, so that it does not
teach any nethod of reducing their nunber after

pol yneri zation. Only D1 nmentions fluorination of the
polymer, referring to D2. Although in the exanples
conpl ete renoval of unstable end groups is reported,
like in D2, in view of the detection |imts this cannot
be interpreted in a way that the nunber of unstable end
groups would fall within the range now required. Like
D3 and D4, D1 does not contain any suggestion to
intensify the fluorination conditions of D2. Therefore,
even if the residual fluorine test is negative in D1
and this would nmean that the extractable fluoride |evel
falls within the range now required, and if the purging
step described in D1 would be applied to the
fluorination process of D2, that conbinati on woul d not
lead to the clained subject-matter. In this light, a
possi bl e difference between the terns "spargi ng" and
"purging", as argued by the Respondent, plays no role.

For the above reasons, the Board cones to the
conclusion that the subject-matter of Claim1 involves
an inventive step.

As Claim1l of the main request is allowable, the sane
is valid for dependent Clains 2 to 4, the patentability
of which is supported by that of Claim1l. The above
considerations also apply to i ndependent Claimb5 since
its subject-matter is based on the same conbi nation of
features as in Caiml.
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For these reasons it

The appeal is dism ssed.

The Registrar:

E. Gorgmaier

1778.D

I s deci ded that:

The Chai r nan:

C. Gérardin
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