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Summary of Facts and Subm ssi ons
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Eur opean patent application No. 90 202 506.3, relating
to "Mono- or biaxially drawn filns", filed on

21 Septenber 1990, claimng US priorities of

25 Septenber 1989 (US 411771 and US 411772) and
publ i shed under No. 0 420 331, was refused by a

deci sion of the Exam ning Division, taken at an ora
proceedi ngs held on 18 Septenber 1996 and issued in
witing on 16 October 1996. The deci si on was based on a
set of Clainms 1 to 9, filed at the oral proceedings.
Caim1l reads as follows:

"Process for producing a nono- or biaxially drawn film
by drawi ng a non- or |ess-stretched pol yner sheet al ong
one or two axes, respectively, characterized by draw ng
a linear alternating terpolynmer of carbon nonoxi de,

et hyl ene and a second ethylenically unsaturated

hydr ocarbon of at |east 3 carbon atons, the terpol yner
having a nelting point of at |east 214°C, at a draw
tenperature of between 175°C and 205°C, to a draw ratio
of at least 4 in at |east one direction."

Clains 2 to 6 are dependent clains directed to
el aborations of the process according to Claim 1.

Caim?7, and independent claim is worded as foll ows:

"Mono- or biaxially drawn fil m obtainable by drawi ng a
non- or |ess-stretched pol yner sheet al ong one or two
axes, respectively, characterized by conprising a
linear alternating terpolyner of carbon nonoxide,

et hyl ene and a second et hyl enically unsaturated

hydr ocarbon of at |east 3 carbon atons, the nelting
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poi nt of the terpolynmer being at | east 214°C and the
draw ratio of the drawn filmto the non-stretched sheet
fromwhich it was produced being at |east 4."

Clains 8 and 9 are dependent clains directed to
el aborations of the filmaccording to daim?7. In
particular, Caim9 is directed to such a film
characterized in that it was produced at a draw
tenperature of between 175°C and 205°C.

According to the decision, drawing the filnms under
certain conditions was a feature distinguishing the
subject-matter of Claim1 over the closest state of the
art:

D2: EP-A-213 671,

whi ch descri bed pol yket ones of high strength and
stiffness, with a nelting point in the range 150°C to
245°C, and in particular of at |east 214°C, which could
be processed into filnms and sheets suitable for use in
food and drink packaging. The specified m ninum nelting
poi nt of at |east 214°C was not, however, a further

di stinction, because polyners having a nelting point in
this range were disclosed in D2. Even if it were
regarded as a selection fromthe ranges disclosed in
D2, it did not fulfil the requirenents of being (i)
narrow, (ii) far renoved fromthe exanples of D2, and
(iii) purposive in character. In the latter connection,
the skilled person would expect an increased nelting
point, reflecting a higher degree of crystallinity, to
result in inproved nechanical properties, in the |ight
of general know edge derived from
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D3: Kunst st of f - Konmpendi um third edition, 1990,
pages 282 to 284 (post-published), corresponding
to pages 260 to 262 of the second edition, 1988
(pre-published).

Wi | st the objective technical problemsolved by
drawi ng the known polynmers was to inprove tangent
nmodul us and tensile strength, it was a well-known
procedure to inprove nechani cal properties by draw ng,
as evi denced by the docunent:

D6: Encycl opedi a of Pol yner Science and Engi neeri ng,
vol . 7, 1987, pages 699 to 705; 708 to 711 and
721).

Furthernore, it was known fromthe docunent:

Dl: EP-A-0 306 115,

t hat pol yket ones coul d be drawn.

The particular mninmumdraw rati o had not, however,

been shown to be associated with a technical effect

that was not predictable fromthe prior art.

Nei ther the results shown in the docunent:

D7: Kunst st of f - Konpendi um 2nd Edition, 1988,
page 305),

according to which, for polyanm des, an 80 degree rise
in nmelting point led to less than a twofold increase in
E nodul us,
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nor those in calculations derived fromthe discl osure
of

D5: D.W Krevelen, "Properties of Polyners", 1976,
pages 311 and 320 to 324,

filed at the oral proceedings as D38, showi ng a

di fferent drawi ng behavi our for pol yketones having a
mel ting point above 214°C conpared with those with a

l ower nelting point, were relevant to the assessnent of
i nventive step, since the nelting point was not a

di sti ngui shing feature. Consequently, they could not be
taken into account in the assessnment of inventive step.

Thus, the determ nation of the m nimum val ue thereof to
give the desired property inprovenent was a matter of
routi ne experinentation and the cl ai med process was
therefore not inventive. The sane assessnent applied to
the products of the process.

On 12 Decenber 1996, a Notice of Appeal against the
above decision was filed, together with paynent of the
prescribed fee.

In the Statenment of G ounds of Appeal, which was filed
on 10 February 1997, the Appellant submtted in essence
the foll owi ng argunents:

(a) The range of polyners disclosed in D2 was
consi derably broader than that clainmed in the
application in suit, so that a selection had in
fact been made. In any case the failure, in the
deci si on under appeal, to take into account the
feature of selecting the polyners having a nelting

ol
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poi nt of at |east 214°C was not correct, because
the relevant effect was obtained by the

conmbi nation of drawing to a specified draw ratio
and selecting a polyner having a nelting point of
at | east 214°C.

(b) The disclosure of D2 was silent about draw ng
processes in general, and in particul ar about
differences in the draw ng behavi our of polyners
having a high nelting point expressly for film
drawi ng. Thus, on the basis of D2 the skilled
person would not draw a filmof the polyners
having a nelting point of at |least 214°C in the
expectation of achieving an inproved strength and
rigidity.

(c) Contrary to the finding of the decision under
appeal, the skilled person would not favour a
hi gher nelting point polyner, but, to avoid gel
formation |l eading to structural heterogeneities or
flaws, would choose a |l ow nelting point polyner
for draw ng.

The Statenment of G ounds of Appeal was acconpanied by a
further set of Cains 1 to 9 formng an auxiliary
request, and a nunber of extracts from standard texts

i n support of the argunents submtted.

The Appel | ant requested that the decision under appea
be set aside and a patent granted on the basis of the
set of Cains 1 to 9 filed on 18 Septenber 1996 as main
request, or, failing this, on the basis of the set of
Claims 1 to 9 filed wwth the Statenent of G ounds of
Appeal as auxiliary request.



- 6 - T 0664/ 97

Reasons for the Deci sion

1

2.2

0735.D

The appeal is adm ssible.

The patent in suit; main request

Anmendnent s

Clainms 1 to 9 differ fromthe correspondi ng cl ains as
originally filed only in that certain m nor anendnents
have been effected in Clains 1 and 7, respectively, to
neet an objection of the Exam ning D vision under
Article 84 EPC. No objection to these anendnents under
Article 123(2) EPC was rai sed against these clains in

t he deci sion under appeal, and the Board sees no reason
to take a different view Consequently, the clains of
the main request are held to neet the requirenments of
Article 123(2) and 84 EPC

Novel ty

Al t hough the deci sion under appeal held that the
subject-matter of Claim1 was novel over D2, which was
the cl osest state of the art, it did so specifically on
the basis of one only of the relevant characterising
features, nanely the drawing of filns under specified
conditions. It did not recognise a distinction in the
feature that the pol yketone had to have a nelting point
of at |east 214°C.

Whi | st D2 undoubtedly discloses in a specific exanple a
rel evant pol yketone having a nelting point of 214°C
(Exanpl e 6), and even such polyners having a nelting
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poi nt above 214°C (Exanple 8. 244°C, and Exanple 9:
225°C), there is no indication that any of these

pol ynmers have been drawn. Nor is there any reference to
drawi ng the polyner in D2, let alone to drawi ng a sheet
to a drawratio of at least 4 in at |east one direction
as required by the application in suit. On the
contrary, whilst the applications referred to in D2

i ncl ude processing the polyners into filns, sheets,

pl ates, fibres and noul ded objects, the probl em of
strengthening themis suggested to be solved not by
drawi ng, but by enploying themin conbination with

ot her sorts of materials (colum 6, lines 50 to 52;
colum 7, lines 2 to 5). It follows fromthe above,

that D2 does not nake avail able, in the sense of
Article 54(2) EPC, a drawn pol yner.

As regards the pol yketones specifically exenplified as
having a nelting point of at l|least 214°C, it is evident
that none of these has been processed to a point at

whi ch drawi ng takes place. Consequently, the polyners
exenplified in D2 are undrawn pol yners.

An undrawn pol yner having a particular nelting point
cannot, however, be regarded as identical wth such a
pol ymer after having been drawn. On the contrary, the
two species are quite distinct. Thus, the act of
drawing, to a specific draw ratio, a terpolyner
produced according to the teaching D2 (Exanple 4)
generates a new polyner distinct fromthe origina
undrawn species. The question of whether the nelting
poi nt of the polynmer neets the criteria for selection
fromthe disclosure of D2 thus becones irrel evant,
since the result of conbining the features of nelting
point and draw ratio is sonething falling outside this

ol
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di scl osure of D2.

In other words, neither the process according to
Caim1l nor the product according to Claim7 can be
regarded as arising by selection fromwthin the

di scl osure of D2.

Consequently, the Board is unable to concur with the
consequences of the finding, according to the decision
under appeal, that the relationship of the nelting
poi nt according to Claim1l to those of the polyners
according to D2 did not fulfil the relevant criteria of
a sel ection.

In sunmary, whilst the Board concurs with the genera
finding of the decision under appeal that the subject-
matter of Claim1l of the application in suit is novel,
it does so on the different basis that the conbination
of features of drawi ng polyners of a specific nelting
point to a specified mninumdraw ratio is neither

di scl osed in D2 nor derivable by sinple selection from
any generality it nmakes avail abl e.

The technical problemand its sol ution

The Board sees no reason to differ fromthe finding of
t he deci sion under appeal, that the objective technica
problem arising fromD2, of inproving the tangent
nodul us and tensile strength of the known pol yner had
been credi bly solved (cf. section Il, above). |ndeed,
it is evident fromExanple 1 of the application in
suit, that an extruded pol yketone terpol yner

(pol ymer A) having a nol ecul ar wei ght of 70 000, a
limting viscosity nunber (LVN), neasured in mcreso
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at 100°C, of 1.5 dl/g and a nelting point of 212°C,

had, when uniaxially drawn to a draw ratio of 6.5, a 1%
Tangent nodul us of 2620 MPa, whereas a conparabl e

pol yket one terpol yner (polyner B), having a nol ecul ar
wei ght of 70 000, a LVN of 1.6 dl/g and a nelting point
of 220°C, had a 1% Tangent nodul us, when drawn to the
sanme draw ratio, of 8 270 MPa; and when drawn to a draw
ratio of 7.5, of 10 340 MPa (Table I). This corresponds
to a threefold increase in nodulus for an 8°C increase
in melting point at the sane draw rati o.

I nventive step

The question to be answered in the assessnent of

i nventive step, in view of the above, is whether the
skill ed person woul d have expected an increase of this
order on draw ng a pol yketone according to D2 having a
melting point of at |east 214°C, to a draw ratio of at
| east 4.

There is no disclosure or suggestion of such an

i nprovenent in D2. This is not surprising, since it is
not concerned with drawi ng pol yner sheets, and its only
suggestion for providing an increase in strength is
that of conbining with other materials (section 2.2,
second paragraph, above).

Nor woul d the disclosure of D3, relied upon in the
deci si on under appeal, lead the skilled person to
expect such an increase, since it neither concerns
pol yket ones nor the behavi our of polyners on draw ng,
but nerely the relationship between crystallinity and
properties of polyners in general.



2.4.3

2.4. 4

0735.D

- 10 - T 0664/ 97

D6 states that, "For a given structure, the tensile
nodul us i ncreases as the straightness or rodlike
character of the nol ecul ar chain increases; the
orientation of the nol ecul ar chain approaches
perfection (in the direction of neasurenent); and the
packi ng density of the chains, i.e., the nunber of

chai ns per cross-sectional area, is maximzed. The
nmodul us is a strong function of the solid-state
structure which, in turn, is determ ned by the total
process history of the specinen..... In the case of
conventional polyners, high nodulus properties can only
be produced by careful processing to highly perfected
structures” (page 701). This is, however, a very
general text which does not nention polyketones. On the
contrary, it refers primarily to pol yethyl ene

(page 705, last full paragraph), specifically high
density pol yet hyl ene (HDPE;, paragraph bridging

pages 708 and 709). In relation to the latter, it
states, "As shown in Figure 7, the nechanica

properties of HDPE change nonotonically as a function
of draw ratio; the nodulus increases in an essentially
i near fashion." (page 709). Hence, even if the content
of the text were taken to be directly applicable to the
draw ng behavi our of pol yketones, there is nothing to
suggest that a higher initial crystallinity or initia
nmelting point prior to drawi ng would |l ead to a higher
nodul us. Consequently, the skilled person would have no
incentive to apply the draw ng technique to pol yketones
of higher, rather than [ower nelting point.

Al though D1 refers to deep-draw ng pol yket one
containers (Claim1l), specifically to a ratio of at

| east about 2:1 and preferably at nost 3:1 (page 4,
lines 46 to 47), it concerns a technique different from

ol
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that of axially drawing a filmto a draw ratio of at

| east 4. Consequently, its disclosure is not rel evant
to whether the skilled person would expect the observed
i ncrease in nodulus in the drawn pol yket ones accordi ng
to the application in suit.

Even if one were to follow the line taken in the
deci si on under appeal, that the skilled person would
expect a pol yketone having a higher nelting point and
therefore a higher crystallinity, to exhibit a higher
nodul us on drawi ng according to the application in
suit, there is nothing on file to suggest that such a
| arge increase of nodulus with such a relatively snal
difference in nelting point of the polyner drawn woul d
be expected, as is in fact observed (section 2.3,
above) .

In this connection, the disclosure of D7 suggests, in
relation to polyam des, a far smaller increase (less
than two-fold) in nodulus for a nuch (ten-fold) greater
increase in nelting point. In contrast, the

cal cul ations presented as D8 on the basis of the
equation relating nodulus of elasticity of

sem crystalline polyner to orientation by draw ng, when
applied to the pol yketones according to Exanple 1 of
the application in suit, show a different draw ng
behavi our dependi ng on whether the nelting point is
above or below the relevant limt of 214°C. This

i mplies the supervention of sone unexpl ai ned further
effect at the relevant threshold tenperature.

The finding of the decision under appeal, that these
data, the accuracy of which was not chall enged, were
not relevant to the assessnent of inventive step, was
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based on the previous finding concerning the question
of whether the nelting point was a distingui shing
feature. Since, however, the Board has found
differently fromthe decision under appeal in this
respect (section 2.2, above), this reason for excluding
the data no | onger applies.

In summary, the very substantial increase in Tangent
nodul us characterising the drawn pol yket ones having a
melting point of at |east 214°C according to the
application in suit, conpared with those of | ower
nmelting point, is indicative of a different kind of
drawi ng behavi our, which could not have been predicted
by the skilled person fromthe state of the art.
Consequently, the solution of the stated probl em does
not arise in an obvious way fromsuch art.

On the contrary, the very closeness of the nelting

t enper at ures above and bel ow which the discontinuity in
nmodul us in the drawn pol yket ones according to the
application in suit is observed, is a factor which
makes the effect nore, rather than | ess surprising,
taking into account that the clainmed subject-matter is
not a selection on the closest state of the art, but
lies outside it (section 2.2, above). In other words,
the subject-matter of Caim1 involves an inventive
step wthin the neaning of Article 56 EPC.

It follows that the subject-matter of dependent

Clains 2 to 6 also involves an inventive step. Simlar
consi derations apply to the subject-mtter of

I ndependent Claim7, since it is characterised by the
rel evant conbi nation of nelting point and draw rati o,

and of Claim8, since the latter is dependent on
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Claim?7.
2.5 Hence, the main request nust be all owed.
3. Auxi | i ary request

In view of the above, there is no need for the Board

further to consider the set of clains formng the
auxi liary request.

O der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the Examning Division with the

order to grant a patent on the basis of Clains 1 to 9

formng the main request, after any consequentia
amendnment of the description.

The Regi strar: The Chai r man:

E. Gorgmaier C. Gérardin

0735.D



