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Summary of Facts and Subm ssi ons

1299.D

The grant of European patent No. 0 733 653 in respect
of European patent application No. 96 109 829.0, being
a divisional application of European patent application
No. 91 301 167.2, which had been filed on 13 February
1991 and clained the priority of 13 February 1990 of
two earlier patent applications in Japan (32092/90 and
32093/90), was announced on 11 Novenber 1998 (Bulletin
1998/ 46) on the basis of 4 clains, Claim1 as granted
readi ng as foll ows:

"1l. A nethod for the preparation of an ethyl ene

pol ymer conposition having a density of

0.87-0.93 g/cn? and an intrinsic viscosity [h] of

0.5-6 dl /g, which conprises carrying out a nulti-

stage process conprising
pol yneri zation step (c): wherein ethyl ene
and another a-olefin are copol ynerized using
an ol efin polynerization catalyst [I1],
whi ch conprises a transition netal conpound
[A] containing a |igand having a cycl oal ka-
di enyl skel eton and an organoal um num oxy-
conmpound [B], to form an ethyl ene copol yner
[111] having a density of |ower than
0.91 g/cn? and an intrinsic viscosity [h] of
0.5-6 dl /g, and
pol ynmeri zation step (d): wherein ethylene is
honmopol yneri zed or et hyl ene and anot her a-
ol efin are copol ynerized using an ol efin
pol yneri zation catalyst [I11], which
conprises a titanium catal yst conponent [
contai ning titanium magnesium and hal ogen

as its essential ingredients, an organo-
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al um num conmpound [ D] and/or an organo-
al um num oxy- conpound [E] to form an
et hyl ene copolynmer [IV] having a density
greater than that of the ethyl ene copol yner
[111] and an intrinsic viscosity [h] of
0.5-6 dl/g,
wherein the polynerization steps (c) and (d) are
carried out such that step (c) is carried out
first and step (d) is carried out in the presence
of the ethylene copolynmer [IIl] or step (d) is
carried out first and step (c) is carried out in
the presence of the ethylene polynmer [IV] so that
t he et hyl ene polyner [IV] anobunts to 10-1000 parts
by wei ght based on 100 parts by weight of the
et hyl ene copol yrmer [I11]."

The remaining Clains 2 to 4 are dependent cl ains
relating to el aborations of the nethod according to
Claima1l.

On 11 August 1999, a Notice of Qpposition was filed in
whi ch revocation of the patent in its entirety was
requested on the ground of Article 100(a) EPC as the
subject-matter of the clainms | acked patentability
within the terns of Articles 52 to 57 EPC. The only
ground for opposition substantiated in the Notice
concerned an objection of |lack of inventive step with

reference to twel ve docunents, including:

D1: EP-A-0 057 238,

D3: US-A-4 205 021,

D4:  GB-A-2 093 044,
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D6: JP-A-62-121 709 (English translation submtted
with the Notice of Qpposition) and

D8: US-A-4 659 685.

In a decision announced orally on 20 Novenber 2001 and
issued in witing on 28 Novenber 2001, the opposition
was rejected.

In the decision, docunment D4 was identified as
representing the closest state of the art. It disclosed
an et hyl ene-a-ol efin copol ynmer conposition which was
excellent in strength and | ess sticky than conventi onal
et hyl ene-a-ol efin copolyners and, in particular, did
not cause blocking. It was nade up of two different

et hyl ene-a-ol efin copol yners having densities in ranges
overl apping with those in Caim1 under consideration
and intrinsic viscosities wwthin the ranges defined in
this claim One way of m xing the two polynmers was
their preparation in a two-stage polynerisation with
one catal yst for both stages. The docunent did not
suggest that different catalysts could be used.
Moreover, it was stated that, according to D4, polyners
havi ng a broad nol ecul ar wei ght distribution (MAD),
namely over 10, caused the bl ocking of filns made from
conposi tions containing such pol ymers.

The technical problemto be overcone with respect to
this docunent was seen in the provision of a multi-
stage process "wherein an ethyl ene-a-ol efin copol yner
is obtained by netal |l ocene catalyst in the presence of
an et hyl ene honopol ynmer or an ethyl ene-a-olefin

copol ymer of higher density obtained by conventi onal
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catal yst (the sequence of steps may be inverted) in
order to prepare conpositions which are excellent in
anti-bl ock properties and heat resistance despite the
fact that they are lowin density".

The second docunent taken into account in the decision
was D8, the exanples of which disclosed a two-step
process corresponding to the nethod under consideration
with the exception that neither the density nor the
intrinsic viscosity of the constituents was indicat ed.
Thi s docunent ainmed at the provision of polynmers having
a broader MAD

It was concluded, that the skilled person faced with

t he probl em of providing a conmposition having excellent
anti-bl ock properties was not |led to conbine the

teachi ngs of these two docunments in order to arrive at
the clains in the patent in suit.

Si nce, noreover, none of the other cited docunents was
concerned with the technical problemunderlying the
patent in suit, an inventive step was acknow edged.

On 7 February 2002, a Notice of Appeal was filed by the
OQpponent (Appel lant) with sinmultaneous paynent of the
prescribed fee.

(a) In the Statenent of G ounds of Appeal, received on
8 April 2002, and in further |letters dated
23 April 2002, 20 June 2002 and 5 March 2004,
respectively, the Appellant reiterated its
objection of |ack of inventive step on the basis
of the position, which seened in confesso between
all parties, inclusive of the Opposition D vision,
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t hat pol ynerisation steps (c) and (d) were known
per se by the skilled artisan. O herw se the
functionally defined steps, the reactions of which
were to be carried out in such a way that the

pol yners corresponding to ethyl ene copolynmer [I11]
and et hyl ene polynmer [IV] were obtained, would not
be described in a manner sufficiently clear and
conplete for it to be carried out by the person
skilled in the art (cf. Article 83 EPQC)

In this connection, the definition of the
transition netal conponent [A] was deened too
broad, because it included conpounds which did not
exhi bit any polynerisation activity. Consequently,
the clains were too broad to sol ve the problem
whi ch was to nake any pol yner conposition, |et

al one the specified polynmer conposition, and,
therefore, the clains as granted covered subject-
matter which did not involve an inventive step.

Referring to the fact that the conposition as such
was never clainmed in the application as filed or
the patent in suit, respectively, the Appellant
argued that the product had been known per se from
D1 or D4. Thus, the relevant properties of the
conposition to be produced by the process cl ai ned
over | apped broadly with those of the products of
each of the two docunents D1 and D4, both of which
could therefore be used as possible starting
points for the question of inventive step. From

t he standpoint of process features which cane

cl osest to the granted clains, D8 was consi dered
as a further starting point.
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Nevert hel ess, the formul ation of the objective
problemin the patent in suit was essentially
product rel ated. However, a process for nmaking a
known conposition could not be nmade inventive by
relying on known product properties of known
products.

Therefore, the problemunderlying the patent in
suit was, at best, the provision of an alternative
process for maki ng known products. Mre
particularly, with regard to D4, the Appell ant
argued that "the problemto be solved over D4 is
to find an alternative catalyst for nmaking the
known | ower density conmponent having a known
conposition”, ie a catalyst "capable to

copol yneri se et hyl ene and another a-olefin
conononer to form an ethyl ene copol ynmer having a
density of lower than 0.91 g/cn? and an intrinsic
viscosity [h] of 0.5-6 dl/g".

Such a process did, however, not involve an
inventive step, nor did the finding of a catal yst
for such a process.

In reply to the appeal (letter dated 27 February
2003), the Respondent indicated with reference to
Decision G 10/91 (QJ EPO 1993, 420) that it did
not give its consent to take into account any
ground of opposition other than the sole ground of
opposi tion rai sed and substantiated in the
opposi ti on proceedi ngs, nanely the question of
inventive step. It also disputed all the further
argunents of the Appellant.
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Thus, it argued that the term"olefin

pol ynmeri zation catal yst”" would be well known in
the art and the patent in suit was limted to the
use of transition netal conmpounds and organo-

al um ni um oxy- conpounds whi ch together forned
active catal ysts.

The Respondent agreed with the decision under
appeal that D4 represented the closest state of
the art, because it was directed to resin
conpositions | ess sticky than conventi onal

et hyl ene-a-ol efin copolyners, ie displaying |ess
bl ocki ng, and maintained that the patent in suit
was directed to providing inproved nethods for the
preparation of polynmer conpositions which were
excellent in anti-block properties and heat

resi stance despite the fact that they were low in
density (as set out in the decision under appeal).

Docunent D4 discl osed several multi-stage

pol yneri sati on processes which were, however,
carried out using the sanme conventional catal yst
in both steps. There was no teachi ng which would
have notivated the skilled person to retain the D4
catalyst in one of the stages of the nmulti-stage
pol ynerisation, whilst replacing it in the other
stage. Nor, with regard to the rel evant technical
probl em woul d any one of the other docunents
provi de such a teaching.

V. On 6 April 2004, oral proceedings were held in the

presence of both parties. Their argunents nay be
summari sed as foll ows:

1299.D
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After having been informed at the beginning of the
oral proceedings that, in view of the statenent of
t he Respondent and of decision G 10/91 nenti oned
in that statement (section IV(b), above), the
Board woul d not consider any ground for opposition
ot her than inventive step, the Appellant made it
clear that the argunent referring to Article 83
EPC had been used only with the intention to
support its argunents relating to inventive step.

Wth regard to inventive step, the Appellant
focused its argunments on D4 as representing the

cl osest state of the art and argued that the
techni cal problemwas confined to finding an
alternative nmethod for preparing conpositions
havi ng the sane heat resistance and anti - bl ock
properties as those known fromthat docunent.
However, the broad wording of aim1l1 would
enconpass enbodi nents not capabl e of achieving the
products having the required properties. Wat

remai ned unknown from D4, was considered to be
obvious with respect to any conbination of D4 with
any one of D6, D8, D1 and DsS.

The heat resistance and non-tacki ness of the
conposition were considered by the Appellant as
properties, the first of which could be attributed
to the use of the titaniumcatalyst in step (d),
whi | st the second was deened to be the result of
the use of the netall ocene catalyst in step (c).

The Appellant al so extended its criticismas to
the breadth of the definition of catalyst
conmponent [I1] by arguing that not all those
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concei vabl e catal ysts woul d provide a pol ymer
having a narrow MAD to prevent | arger amounts of

| ow nol ecul ar wei ght sol ubl es from bei ng forned,
whi ch sol ubl es woul d conprom se the anti - bl ock
properties, in particular in view of the fact that
Claim1l required only that copolymer [II1] had a
density of lower than 0.91 (w thout defining a
lower limt), whilst the density of polymer [IV]
was required to be higher than the density of
copolymer [II1]. Thus, a 50:50 m xture of the
copolymer [111] of Exanple 1 and the copol yner of
Conparative Exanple 2 of the patent in suit would
be enconpassed by the claim This conposition
woul d, however, certainly contain higher anmounts
of solubles than the two exanpl es according to the
claim This would denonstrate that not all of the
concei vabl e conpositions within the definition of
Claim2l1 would be excellent in anti-Dblock
properties, sone of themwould rather be sticky
and, hence, the technical problemwould not be
sol ved over the whole range of the claim

(c) The Respondent disputed all these argunments, nost
of which were, in its opinion, not based on the
state of the art, but on the hindsight know edge
of the patent in suit. Mreover, no information
about the relevant properties was quantified in D4,
whi ch woul d have allowed to directly verify the
contentions based on the docunent. Finally, the
Respondent pointed out that the Appellant had not
di scharged its burden of proof for its allegations.

VI . The Appel l ant requested that the decision under appeal
be set aside and that the patent be revoked.

1299.D
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The Respondent requested that the appeal be dism ssed.

Reasons for the Deci sion

1

3.2

1299.D

The appeal is adm ssible.

Procedural natters

As set out at the beginning of the oral proceedings
(section V(a), above), this decision deals only with
the sol e ground of opposition raised and substanti ated
Wi thin the nine-nmonth opposition period, ie the
guestion of inventive step (Article 99(1), Rule 55
EPC) .

Pr obl em and sol uti on

The patent in suit concerns a nethod for the

preparation of an ethyl ene polynmer conposition having a
density of 0.87 to 0.93 g/cn? (all densities referred to
inthis decision are to be considered in terns of g/cnt)

and an intrinsic viscosity [h] of 0.5 to 6 dl/g.

In the decision under appeal, document D4 was

identified as representing the closest state of the art.
Whilst in the Statenent of G ounds of Appeal, D1, D4 or
D8 had been considered by the Appellant as suitable
starting points for the assessment of inventive step,

it waived this issue in the oral proceedings, did not
further contest the above finding of the Opposition
Division, as already agreed with by the Respondent, and
focused its argunments on D4 in conbination with any one



3.2.1

3.2.2

1299.D

- 11 - T 0158/ 02

of D6, D8, D1 and D3 (sections V(b) and (c), above).
Nor does the Board see any reason to deviate fromthis
findi ng.

Docunment D4 di scl oses an et hyl ene-a-ol efin copol ymer
conposition having a density of 0.910 to 0.940, a nelt
index of 0.02 to 50 g/10 min. and a nelt flow ratio of
35 to 250. It is made up of two ethylene-GCs- to -Cs-a-
ol efin copolyners A and B being present in amounts of
10 to 70 and 90 to 30 % by wei ght, respectively.

Copol ynmer A has a density of 0.895 to 0.935, an
intrinsic viscosity of 1.2 to 6.0 dl/g and a short
chain branching ("S.C. B.") nunber of 7 to 40 per 1000
carbon atons; copolynmer B has a density of 0.910 to
0.955, an intrinsic viscosity of 0.3 to 1.5 dl/g, and
an S.B.C. nunber of 5 to 35. The two copol yners are
chosen such that the ratio of (S.C. B. of

copolymer A)/[(S.C. B. of copolynmer B) is at least 0.6
(Cdaiml).

The properties of the conposition referred to are
processability, inpact, tensile and tear strengths,
envi ronnmental stress cracking resistance (ESCR), |ow
tenperature resistance, transparency, and creep, heat-
seal ing and chem cal characteristics. These properties
are conpared to those of |ow density ("high pressure")
pol yet hyl ene (LDPE) in order to denonstrate advantages
of the clainmed conpositions over LDPE, in particular
with regard to "hot tack"”, heat sealing strength, ESCR
water-tree resistance and | ow tenperature resistance in
specific conditions or uses. Mention is also nade of a
nunber of unsatisfactory or unsuccessful attenpts to
overconme the problens of LDPE, such as the

copol yneri sation of ethylene with vinyl acetate, the
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preparation of ionomers made from et hyl ene-(neth)-
acrylic acid copolyners, the mxing of LDPE with a
further a-olefin polynmer or a rubber, the manufacture
of ethyl ene-a-olefin copolyners having | ow densities
under a nmediumor |ow pressure using a transition netal
catal yst, such as titaniumcatalysts in "normal"

pol ynmeri sation conditions, vanadi um or chrom um

catal ysts (page 1, line 5 to page 2, line 28).

In all of these attenpts, the inprovenent with respect
to one defect caused other problens, including those in
heat and weat her resistance and nechani cal strengths
due to | ow degrees of crystallisation, poor nelt

rheol ogy characteristics and many problens in
processi ng because of a narrower MAD than that of LDPE

The surface stickiness and poor nechani cal strengths
are explained as the result of an increased solubility
of the | ower nol ecul ar wei ght conponents of the product
in solvents, being the consequence of the

pol ynerisation under a nediumto | ow pressure using a
transition netal catalyst, the effect of a-olefins
acting as chain-transfer agents, and an increased S.C B
of the | ower nol ecul ar wei ght polyner conponent. This
tendency to increased S.C.B. is particularly remarkabl e
in those ethyl ene-a-olefin copolynmers which are
polynmerised with a catal yst giving wider MAD. Upon

br oadeni ng the MAD, however, transparency worsens and

t he surfaces of the noul ded product get sticky (page 2,
lines 32 to 58).

Wi | st stating, on the one hand, that the resin
conposition as clainmed in D4 obtai ned by m xing
conponents A and B is |less sticky than | ow density
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et hyl ene-a-ol efin copolyners hitherto prepared by the
conventional technique (page 4, lines 60 to 62), it

al so makes clear, on the other hand, that the MAD of
bot h copol yner A and copolyner B in ternms of M/ M,
shoul d not exceed 10, to avoid | owering the nechani cal
strengths of the pol yner conpositions and, when
processed into filnms, to avoid blocking and surface
tacki ness (page 5, lines 59 to 64; page 6, lines 24 to
28), which deficiencies also occur when the density of
copolynmer B is below 0.910 (page 6, lines 4 to 7).

Ziegler type (optionally supported on a carrier) and
Phillips type catal ysts may be used as the transition
nmetal catalyst for the preparation of both copol yner
conmponents A and B. The titani um conmpounds (their
hal i des, al koxy or aryloxy halides are nentioned in D4)
are nost preferred fromthe standpoints of weather

resi stance and heat resistance (page 6, line 29 to
page 7, line 2).

Apart from various nethods of nechanical mxing of the
two conponents, the conposition can al so be made by
carrying out a two- or nulti-stage polynerisation,
wherei n copol ynmer A and copol yner B are prepared in
subsequent stages, using the sanme catal yst but changing
ot her polynerisation conditions, until the conposition
contai ning the copolynmers A and B at an intended ratio
is obtained (page 8, line 64 to page 9, line 3).

Two- st age pol yneri sations are shown in Exanples 6, 7,
26, 35 and 47. The densities of the polyners (product
of the first stage/final conposition) obtained were in
Exanpl e 6: 0.902/0.920 (page 25, and Tables 5 and 9),
Exanple 7: 0.910/0.923 (page 25, and Tables 6 and 10),
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Exanpl e 26: 0.900/0.919 (page 56, and Tables 17 and 19),
Exanpl e 35: 0.912/0.921 (page 73, and Tables 24 and 26)
and Exanple 47: 0.912/0.921 (page 87, and Tables 30 and
32), ie the density resulting fromthe first step
complies with the limtation in Claim1 of the patent
in suit only in Exanples 6 and 26. In each of these
exanples, the first stage polynerisation was carried
out "using the catal yst produced in Exanple 1" and
triethyl alumniumas the cocatalyst. In the successive
second stage, the only process features changed were

t he hydrogen partial pressure and the ethylene partial
pressure. The catal yst of Exanple 1 was a supported
catal yst prepared froman n-butyl magnesium chl oride
Gignard reagent, silicon tetrachloride and titanium
tetrachl ori de.

In the tables of D4, tackiness of the final products is
assessed in ternms of three different synbols, ie a
small circle ("0o"), a small triangle ("D') and a snal
cross ("x") without giving any values for the limts
bet ween t he degrees of tackiness indicated by each of

t hese synbols. Nor does this assessnent allow a further
eval uation of the qualities of these three groups, |et
al one an assessnent of the tackiness of the products in
guantitative terns. The only concl usion concerning the
nmeani ng of these synbols can be based on the fact that
"x" and "D' are only found in conparative exanples,

whi ch can only nmean that they indicate different
degrees of less than sufficient or poor tackiness
behavi our in conparison to the results in the exanples
concerning the subject-matter clained in D4, which are
graded "o". Thus, this circle my have the neani ng of
only just "adequate" or "sufficient”, whilst it was
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interpreted by the Appellant to nean "satisfactory”
(letter dated 5 March 2004, page 8, line 2).

Nor is it possible, on the basis of the data of the
exanples in the tables of D4, to establish that certain
conpositions within the limts defined in Caim1l of D4
(section 3.2.1, above) would have better anti-Dbl ock
properties than others which are only adequate or
sufficient. Thus, no differentiation is possible

bet ween, on the one hand, the products of Exanples 6
and 26, referring to two-step pol ynerisations and | ow
density products in the first step (section 3.2.5,
above) and, on the other hand, those of the other

exanpl es, irrespective of whether those other exanples
descri be two-step polynerisations, but densities in the
first step which are higher than required in the patent
in suit, or the nechanical mxing of the conponents.

In line with the description in the patent in suit, in
particular page 2, lines 7 to 9, 33, 34 and 54 to 56,

t he technical problemunderlying the patent in suit
with respect to D4 may be seen as the definition of a
process for the preparation of ethylene polyner
conpositions being excellent in anti-block properties,
ie an inprovenment of this property in ternms of "a
smal | er anount of portion soluble in n-decane" (page 12,
lines 37/38), at a high heat resistance (in ternms of a
high nelting point; page 13, lines 7/8), in spite of
their |ow density.

This fornmulation of the technical problemwas contested
by the Appellant who contended that the technical

probl emwas rather directed to an alternative process
to that known from D4, since this docunent allegedly
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aimed at the sane features of the product as the patent
in suit, ie a low density ethylene conposition having a
hi gh heat resistance (D4, page 7, line 2) wthout being
sticky (tacky) (page 2, lines 29 to 31, 41 to 45 and
page 4, lines 60 to 62). Mre particularly, the
Appel I ant argued that, as acknow edged in the patent in
suit, ethylene copol yners obtained by using Ti based
catalysts (ie a titani um conpound and an or gano-

al um ni um conmpound) were excellent in heat resistance
and, as described in D4 (page 7, lines 1/2), high heat
resi stance was the typical result of the use of the
titani um conpounds.

To support its position, the Appellant relied on the
data of the exanples and conparative exanples in the
patent in suit (letter dated 5 March 2004: page 3,

line 25 to page 4, line 18) and argued on their basis
that only the conmponent prepared with the Ziegler type
catal yst was responsible for the heat resistance of the
conposition as could be seen fromthe nelting points of
122, 112 and 93°C in Exanple 1 and of 122.7, 112.6 and
96°C in Conparative Exanple 2 (prepared with the
titanium catal yst according to step (d) of Claim1l).
Only the Iowest nelting point could be attributed to

t he product prepared with the nmetall ocene catalyst [I1]
according to polynerisation step (c) as shown in
Conparative Exanple 1 of the patent in suit.

However, these argunents are not convincing, because
they are based on the assunptions that each property
(or even each value for such a property) of the final
conposi tion can be assigned, independently fromthe
others, to a specific conponent of the conposition and
the polynerisation reaction in one step and the
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respective product thereof will not have any influence
on the reaction in the other step and the product

obtai ned therein, irrespective of the presence of the
product of the first step during the second

pol ynmeri sation as required by Caiml.

In its above letter, dated 5 March 2004 (the table on
page 4), the Appellant, itself, provided an overal
view of the different densities, intrinsic viscosities
and n-decane sol ubles of the respective (internediate)
products as disclosed in the patent in suit as a basis
for its argunments. However, the values of these
properties and of the nmelting point of the product of
the first step as described in the |ast paragraph of
Exanple 1 are conpletely different fromthe respective
val ues in Conparative Exanple 1 relating to the "sane"
pol ynerisation reaction using catalyst (Il). For
exanple, the single nelting point of the product of
reaction (c) in Exanple 1 (83°C) is clearly distinct
fromthe single nelting point in Conparative Exanple 1
(97°C) and fromthe |l owest nelting point of the final
conposition of Exanple 1 (93°C). This difference in one
feature alone, irrespective of the others, refutes the
respective argunment of the Appellant.

Mor eover, the conparison of the results of Exanple 1
and of the conparative exanples has no proper basis

ei ther because of the significant differences in the
reaction conditions, all of which have a strong

i nfluence on the products. Thus, step (c) was carried
out in Exanple 1 at tenperatures of from75 to 80°C at
a total pressure of 8 kg/cnf using bis(nethylcycl opent a-
di enyl ) zirconiumdichloride as the netal |l ocene
conmpound. In Conparative Exanple 1, however, the
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reaction was carried out using bis(cycl opentadienyl)-
zirconiumdichloride at tenperatures of from90 to
100°C at a total pressure of 20 kg/cnf. Furthernore, in
t he pol ynerisation steps (d) as disclosed in Exanple 1
and in Conparative Exanple 2, the ratios of the

catal yst conmponents (ethylal um ni um sesqui chl ori de/
titanium catal yst conponent [C] in terns of titanium
atom) were different fromeach other (0.3 nmmol/0.003 nyg
atomv. 0.35 mmol/0.013 ng atom

Hence, the experinmental results in the exanples and
conparative exanples in the patent in suit cannot be
conpared with each other in view of the differences in
i ndi vi dual paranmeters of the (intermedi ate) products
and in view of the different process paraneters.

Mor eover, no reference was made by the Appellant to
experinmental results in the prior art in order to
support its above argunents, since the only data relied
on were selected fromthe patent in suit.

Consequently, no convincing concl usion can be based on
such a conparison

Mor eover, the Respondent pointed out that in D4
enphasi s was put repeatedly on heat sealing properties,
in particular good heat-sealing properties at |ow
tenperatures (cf. D4: page 3, lines 58/59 in
conjunction with page 1, lines 25 to 45, in particular
line 28; cf. also page 7, line 30, page 9, line 49,
page 10, |lines 49/50; page 64, lines 29 to 39; page 80,
line 16) rather than on heat resistance, and it

enphasi sed that experinental data which woul d support

t he above argunments of the Appellant were neither
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derivable fromthe prior art nor submtted by the
Appel I ant, on whom the onus of proof had I|ain.

Wth respect to the targets of the patent in suit, the
Respondent argued during the oral proceedings, that the
property ainmed at was the inprovenent of the anti-bl ock
properties of a heat-resistant polyol efin conposition.

As al ready poi nted out above in sections 3.2.3 and
3.2.6, the description and the experinmental data in D4
provi de only assessnments of the anti-block property
(tackiness) in very general, relative ternms (page 4,
lines 60/61: "less sticky than | ow density ethyl ene-a-
ol efin copolyners by the conventional technique") and
in ternms of synbols (in the tables: "o", "D' and "x"),
respectively, on which, however, no quantitative

eval uation of this property is possible. Nor has any
evi dence been provided by the Appellant which woul d
allow to carry out a nore neani ngful evaluation of the
experinmental data of D4 with respect to the question at
i ssue. What is derivable fromthe description of that
docunent, is only that conventional |ow density

et hyl ene-a-ol efin copol yner products are | ess good in

t acki ness than the product as clained in D4 (D4: page 2,
lines 29 to 58; section 3.2.6, above). By contrast, in
the patent in suit, the "excellent"” anti-block
properties have been quantified in terns of the

sol ubles in n-decane. That this nethod of eval uating

t he tacki ness of a ethylene-a-olefin copolynmer product
is relevant, can be seen in D4 (eg page 2, lines 44/45)
and has not been contested by the Appellant (see
section 3.4.1, above).
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3.4.5 Consequently, the Board has cone to the concl usion that
t he rel evant objective technical problemunderlying the
patent in suit vis-a-vis D4 is not only confined to the
provi sion of an alternative nmethod as argued by the
Appel I ant (section 3.4, above), but can be worded as
formulated in section 3.3, above.

3.5 This technical problemis solved by carrying out a
nmul ti-stage process conprising two subsequent
pol ynmeri sation steps (c) and (d) in either order, using
two different catalysts [II] and [II1], respectively,
in the two steps, until the polynmer [IV] obtained in
step (d) anpbunts to 10 to 1000 parts by wei ght based on
100 parts by weight of the copolyner [I11] of the
step (c), the second step being carrying out in the
presence of the product of the first step to provide a
conposition having a density of 0.87 to 0.93 and an
intrinsic viscosity [h] of 0.5 to 6 dl/g (Claim1l)

3.5.1 Wth regard to the definitions of the catalysts in
Claim 1, the Appellant contended that the technical
probl em woul d not be solved within the full scope of
the claim(section V(a) in conjunction with
sections |1V(a) and V(b), above).

3.5.2 The relevant argunents of the Appellant were disputed
by the Respondent, who pointed out that (i) the
i magi nary conbi nation of parts of an exanple with a
conparati ve exanple, both taken fromthe patent in suit,
was neither prior art nor an appropriate basis for such
an argunent, (ii) the conposition to be prepared was
defined inter alia in terns of the ratio of its two
conponents and of limted ranges of density and

intrinsic viscosity, (iii) the expression "olefin

1299.D
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pol ynerisation catalyst” was a term which was wel |
known in the art and enconpassed only catalytic active
substances, and (iv) no proof nor data nor evidence had
been provided by the Appellant for the allegations that
t he problemwas not solved in the full scope of the

cl ai ms.

The Board accepts that the term "ol efin polynerisation
catalyst” is a functional definition referring to a
conmpound which gives rise to the effects which a

skilled person normally expects. Moreover, in the
absence of counter-evidence which is based on prior art,
whi ch neans that the Appellant has not discharged its
burden of proof, the Board sees no reason for not
accepting that the results in the exanples of the

patent in suit are representative for the subject-

matter clained.

Consequently, in view of the results of the exanples
and the conparative exanples of the patent, the results
of which have not been disputed, the Board is satisfied
t hat the above rel evant technical problemis
effectively solved by the clainmed subject-matter

| nventive step

It remains to be deci ded whether the solution found was
obvious to a person skilled in the art.

As di scussed above, D4 relates to ethylene-a-olefin
copol ynmer conpositions having certain properties. In
particul ar, heat-sealing properties, hot tack and
sealing strength were to be inproved in conparison to

LDPE and previous ethyl ene-a-ol efin copolynmers (page 1
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lines 5 to 11 and 25 to 59; and page 3, lines 58 to 62).
The desired inprovenent of the heat sealing properties
at |l ow tenperatures, however, does not clearly point in
the direction of a polynmer having a high nelting point
(as an index for heat resistance), but rather suggests
to provide a conposition containing a sufficient anount
of low nmelting conponents to provide this desired

i nprovenent, as argued by the Respondent at the oral

pr oceedi ngs.

The tackiness of its conpositions is addressed in D4 in
very general ternms and, in the exanples, assessed in
the formof synbols (sections 3.2.3, 3.2.6 and 3. 4.4,
above). In order to achieve the properties desired in
D4, its conpositions could be made by nechanically

m xi ng two specific copolynmers A and B or by preparing
those two copolyners in a two- or multi-stage

pol ynmeri sati on by neans of one catal yst, whereby the

nodi fications in the properties of the two copol yners
wer e achi eved by changing only the reaction conditions,
nanely the partial pressures of hydrogen and ethyl ene
(sections 3.2.4 and 3.2.5, above).

Hence, it is neither derivable fromthe docunent that
at | east sonme of its conpositions showed "excellent™
anti-bl ock properties, nor did D4 provide any incentive
to deviate fromits teaching in order to solve the

rel evant technical problem (ie the inprovenent in the
guantity of n-decane solubles in conbination with high
heat-resistance in spite of a |ow density; section 3.3,
above) in such a way so as to arrive at sonething
within the scope of Caiml.

1299.D
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In other words, D4, by itself, does not provide a

t eachi ng which would |l ead the skilled person to a
method within the scope of Caim1l in order to solve
the rel evant technical problem

4.2 Therefore, it remains to be deci ded whet her any one of
the further docunments, in particular D6 and D3, relied
upon by the Appellant at the oral proceedi ngs provided

such an incentive.

4.2.1 Docunment D6 relates to a low crystallinity ethyl ene
t ype random copol ymer which is to serve as an additive
for thernoplastic resins, eg another ethylene type
pol ynmer (such as high, mddle and | ow density
pol yet hyl enes and et hyl ene-Cs- to -Csp-a-olefin
copol ynmers) or engineering resins, in order to inprove
a nunber of properties of the resulting blend w thout
deteriorating its transparency and the non-stickiness
of its surface. Wien bl ended to anot her ethyl ene type
pol ynmer, those properties to be inproved include inpact
resistance, in particular |ow tenperature inpact
strength, the bend resistance and the | ow tenperature
heat sealing ability. For its blends with other
crystalline olefin polymers or engineering resins,
transparency and non-stickiness are not to deteriorate
(page 10, last line to page 11, paragraph 4; page 25,
par agraph 1; page 26, lines 5 to 7; page 27, lines 8 to
10). Repeatedly, reference is made to the addition of a
heat resistance stabiliser, if necessary (page 25,
line 5 from bel ow;, page 26, last line; page 28, line 1).

The I ow crystallinity ethylene type random copol ymner
additive has a density of 0.90 or less and is nmade up
of 35 to 85 % by weight of ethylene and 15 to 65 % by

1299.D
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wei ght of a G- to Cyp-a-olefin. The copol yneri sati on of
t hese conononers is carried out in the presence of a

zi rconium hydride having a ligand with "a conjugated p-
el ectron” and an al um noxane with the ai mof obtaining
narrow nol ecul ar wei ght and conposition distributions
in the copolynmer, excellent transparency, non-sticky
surface and dynam c physical properties (Clains 1 and
2; page 5, item 3; page 10, |ast conpl ete paragraph).
As al so pointed out by the Respondent, the docunent
does not provide any information which would allow to
draw concl usi ons about the heat resistance of either

t he copol yners al one or their blends with ethyl ene

pol ynmers. Moreover, no convincing argunment has been
provided in favour of a replacenent of the single
conventional titaniumcatalyst (according to the
Appel I ant the appropriate neans for obtaining a high
heat resistance) as used in both polynerisation steps
of the multi-stage pol ynerisation process of D4, by the
zirconiumcatalyst of D6 in one and only one of the two
pol ynerisation steps, as required in Caim1 of the
patent in suit (cf. sections V(b), 2" paragraph, and
3.2.3, last paragraph, above).

Hence, this docunment provides no incentive to prepare
an et hyl ene-a-ol efin copol yner conposition in a multi-
stage pol ynerisation process using different catalyst
systens in those stages in order to inprove the anti -
bl ock properties of the conposition (defined in terns
of n-decane sol ubles), the conposition having a high
heat resistance despite its |ow density. In other
words, it does not deal with the relevant technica
probl em (section 3.3, above). Nor does the docunent
suggest to nodify the teaching of D4 in such a way
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whi ch would lead to the nethod clained in the patent in

suit.

Docunent D8 concerns catal yst conpositions for

pol ynerising ol efi ns which conprise a conbination of at
| east one supported titani umcontaining catalyst and at
| east one other separately supported or non-supported
organonetal | ic catal yst. The conbi nation of these two
types of catal ysts yields polyners which have "broader
nmol ecul ar wei ght distributions and are nul ti nodal "
(colum 1, lines 9 to 14, 24 to 29 and 35 to 38). In

t he el even exanpl es of the docunent, the nol ecul ar

wei ght distributions in terms of M/ M, range from 9. 85
to 58.7, whereby M/ M, values close to 10 are di scl osed
inonly tw of these exanples.

Based on these facts, the Respondent argued that the
skilled person would derive fromD8, on the one hand,
that the use of two different catalysts resulted in a
broad MAD and from D4, on the other, that a broad MAD
nanmel y above 10 was di sadvant ageous in respect to

bl ocki ng behaviour of a film made from such a
conposition (D4: page 2, lines 45 to 47 and page 5,
lines 62 to 64). Consequently, he would not contenplate
such a process for the solution of the rel evant
techni cal probl em

The Appel |l ant di sputed this argunent by contendi ng that
MAD coul d al so be given in terns of nelt flow rati os,
and that big differences between the M/ M, val ues woul d
not necessarily nean significantly different nolecul ar
wei ght distributions for the follow ng reasons: as
known by the skilled person, nelt flowratios I,1.6/12 16
of from35 to 250 as reconmended in D4 (page 7, line 52
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and page 11, lines 45 to 51) would, in general, be
three to four tinmes the values of the corresponding

l10/ 12 ratios; ie an |,1.6/1216 value of 70 (Exanple 26 of
D4) corresponded to an I/l ratio in the range of 15
to 20, which was within the range of those val ues shown
in the Table of D8. Therefore, the Appellant concl uded
t hat the nol ecul ar weight distributions of the polyners
of D8 would be of the sanme nmagnitude as those in D4
and, therefore, the skilled person would have

consi dered D8 when nodi fying the teaching of D4.

However, these concl usions were disputed by the
Respondent with reference to the argunent that the
nmeasurenents of nelt flow index were related to

rheol ogy and did not only depend on the nol ecul ar

wei ght, but also on further structural features of the
pol yner .

The Board cannot concur with the argunents of the
Appel I ant, because no experinental evidence has been
provi ded by the Appellant for the validity of its
argunent, and D8, in any case, clearly states that it
ains at the preparation of polynmers having a "broader™
MAD, and the M/ M, ratio, which is based on two

di fferent nmethods of measurenment of the nol ecul ar

wei ght of polynmers, is generally used in the art as the
i ndex for the MAD. By contrast, the nelt flow ratios
are based on neasurenents of rheol ogical properties

whi ch are not, according to the undi sputed argunent of
t he Respondent, only dependent on the nol ecul ar wei ght.
Even in D4 (the closest state of the art) which
mentions both the M/ M ratio and the M1 6/ M5 16 (=

| 21.6/ 12.16) ratio (for the nmeasuring conditions see ASTM
D-1238: condition E = 190°C/ 2. 16 kg; condition F =
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190°C/ 21.6 kg), the MAD is only considered in relation
to the M/M, ratio (page 5, lines 59 to 64), whilst in
connection with the M21.6/ M2 16 ratio, reference is only
made in general ternms to extrusion processability and
mechani cal strengths (page 7, lines 50 to 57).

Consequently, the Board has no reason not to accept the
argunents of the Respondent in this respect. It follows
that D8 clearly points in a direction (of broad MAD),
which is expressis verbis discouraged in D4

(section 3.2.3, above). Therefore the skilled person
woul d not contenplate the conbination of D4 and D8 in
order to solve the relevant technical problem

(section 3.3, above). Quite apart formthis, there is
no reference in D8 to stickiness which would provide
the basis of an incentive to solve the rel evant
technical problem let alone by a nmethod within the
anbit of Claima1l.

Consequent |y, D8 does not assist the skilled person in
com ng closer to the solution of the technical problem
t han D4.

Docunent D1 concerns the provision of an ethyl ene-a-

ol efin copol ynmer conposition having excellent |ow
tenperature heat-sealability, heat seal strength,

fl exural resistance, transparency and inpact strength,
making it suitable for packagi ng purposes (page 2,
lines 9 to 15). The conposition suggested is conposed
of two random copolymers (A) and (B) of ethylene and
a-olefins in distinct ambunts characterised by their
melt indices, densities, crystallinity, nelting points
and et hyl ene contents. Copolynmer A is prepared by neans
of a highly active catal yst system conprising a
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conponent made fromtitani um and nmagnesi um conpounds
and an organoal um ni um conponent (page 5, line 26 et
seq.), copolynmer B by nmeans of a catal yst system
conposed of a conventional vanadi um conpound (viz.
vanadyl trichloride, ethoxydichloride or triethoxide,
vanadi um oxydi acetyl acetonate or triacetyl acetonate)
and an organoal um ni um conpound (page 8, line 24 et
seq.). The only nethod of form ng packaging filns

di scl osed and suggested in D1 conprises the step of
mechanically mxing the two separately prepared
copolynmers (A and (B) in the specified ratios and
formng the mxture directly in a film

Wil st reference is made to sticking and bl ocki ng of
the final film if the density of copolynmer (A) is

bel ow 0.870 or the crystallinity of copolymer (B) is
|ower than 5 % the docunment is conpletely silent as to
a multi-stage polynerisation. Nor does it provide an
incentive to nodify the nmethod known fromD4 in a way
of the direction to the clainmed subject-matter in order
to solve the relevant technical problem Conversely, D4
clearly teaches away from usi ng vanadi um cat al ysts
because of | ow degrees of polynerisation and probl ens
in heat resistance (D4: page 1, lines 63/64).

Consequently, this docunent does not contain any hint
to the solution of the relevant technical problem Iet
alone to its solution by neans of a nulti-stage
pol ynmerisation as clainmed in the patent in suit.

Docunent D3 relates to ethyl ene copol yners havi ng
uni que structural characteristics and superior

nmoul dability to provide superior transparency and
i nproved tear and inpact resistances to filnms nmade



1299.D

- 29 - T 0158/ 02

therefrom thus avoi ding the unsatisfactory properties
of (high pressure) LDPE in this respect as well as the
unsati sfactory heat resistance of conventional ethylene
copolyners (colum 1, lines 4 to 16). The di scl osed
copolynmers have a density of from0.90 to 0.94, an
intrinsic viscosity [h] of 0.8 to 4.0 dl/g, a maxi num
melting point (DSC) of 115 to 130°C, the ratio of [h]

of the polyner and [h] of a linear polyethylene of the
sanme wei ght average nol ecul ar weight being 0.05 to 0.78.
The m ninum density of 0.90 is necessary for achieving
"freedom of stickiness"” and superior mechani cal
characteristics, which can only be conpared to those
properties of the conventional previous polyners

nmenti oned in the docunent (colum 2, lines 60 to 66).

What coul d be derived fromthe docunent woul d be at
nost that the copolyners clained therein can be nmade by
copolynmerising ethylene and a G- to Cg-a-olefin by
means of a previously known catal yst conposed of a
solid titanium catal yst conponent and an or gano-

al um ni um conpound (colum 4, line 48 et seq.). D3 is,
however, conpletely silent about a multi-stage

pol yneri sati on process.

There is no suggestion in the docunent to solve the
rel evant technical problem I|et alone in conbination
with D4, nanely in view of the fact that D3 was state
of the art in relation to the disclosure of D4.

For the reasons given above, the Board is satisfied
that the solution of the technical problemrepresented
by the nethod of Claim1l does not arise in an obvious
way fromthe state of the art. The subject-matter of
Claim1l is, therefore, based on an inventive step.
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By the sane token, this conclusion is also valid for
the el aborations in the dependent Clains 2 to 4.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

E. Gorgmaier R Young
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