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Summary of Facts and Subm ssi ons

1516.D

Mention of the grant of European patent No. 0 380 002 in
respect of European patent application No. 90 101 133.8
in the nane of | DEM TSU PETROCHEM CAL CO. LTD., which
had been filed on 20 January 1990, was announced on

2 Novenber 1994 on the basis of eight clains,

i ndependent Clains 1 and 8 reading as foll ows:

"1. An optical disk substrate fornmed froma

pol ycarbonate resin which may contain additives, said
pol ycarbonate resin being characterized by having a

vi scosi ty-average nol ecul ar wei ght of 10000 to 22000 and
t hat each netal belonging to the I A-group and the VIII-
group of the Periodic Table - if present in said

pol ycarbonate resin - does not exist in an anount of
nore than 1 ppm"”

"8. An optical information-storage nmedium conprising
an optical recording |ayer forned on the optical disk
substrate according to any one of clains 1 to 7."

Claims 2 to 7 were dependent on C aiml.

Notice of Qpposition requesting revocation of the patent
inits entirety on the grounds of Article 100(a) EPC was
filed by BAYER AG on 15 May 1995.

The opposition was i.a. based on docunents

E4: DE-A-3 301 963,

E9: EP-A-0 205 192,
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E17: EP-A-0 293 769,

E18: Analytical report, "Anlage" of Qpponent's
subm ssion dated 11 May 1995,

E20: Pl astics 85, proceedings of the SPE 43rd annual
t echni cal conference and exhi bition, 1985,
"Pol ycarbonate Resins for Optical Menories and
Conmpact Disks”™ by R Riess and H Loewer,

E22: DE-A-3 734 681,

E23: "Material Testing Data", February 1988, "Anlage 1"
of Opponent's subm ssion dated 17 April 1997, and

E24: evidence conprising (i) an internal letter of the
Opponent dated 19 June 1997 relating to test
results of two conpact disks (CD Pol ygram and CD
Manner chor Bayer in Japan), (ii) a letter of the
Opponent' s Representative Dr. Goddar dated 10 July
1997, (iii) a copy of the front side of the
conpact di sk "Mannerchor Bayer in Japan, 1986"
dated 20 May 1997, (iv) a copy of the cover of the
af ore-nmenti oned conpact disk, and (v) eight pages
of anal ytical data.

Docunents E18, E23 and E24 had been submitted by the
Opponent as evidence of prior public use; however, with
respect to E18 and E23 this objection was abandoned by
t he Opponent during the oral proceedings before the
Qpposi tion Division.

L1l By its decision issued in witing on 2 Cctober 1997, the
Opposition Division revoked the patent.

1516.D
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It held inter alia that the maxi mum sodi um and iron
contam nations of the clainmed optical disk substrate did
not qualify as distinguishing features and that the
subject-matter of Claim1l was therefore anticipated by a
nunber of the citations, including E4, E9 and E17. The
reason was that, in application of the principle laid
down in decision T 205/83 (QJ EPO 1985, 363) these
inmpurity features did not ampbunt to genui ne substance
par aneters.

Docunent D24, submitted as evidence of prior public use
by the Opponent one day before the oral proceedings, was
di sregarded by the Opposition Division under

Article 114(2) EPC.

On 20 Novenber 1997 the Patentee (Appellant) | odged an
appeal against the decision of the Qpposition Division
and paid the appeal fee on the sane day. The Statenent
of Grounds of Appeal was submitted on 10 February 1998.

At the oral proceedings held on 7 June 2000 the

Appel l ant submitted as its sole request an anended set

of five clains superseding thereby all previous requests,
particularly the main request and the three auxiliary
requests of its subm ssion dated 10 May 2000.

Claim1l of this sole request reads as foll ows:

"1. An optical disk substrate fornmed froma

pol ycarbonate resin which may contain additives, said
pol ycarbonate resin being characterized by having a

vi scosi ty-average nol ecul ar wei ght of 10000 to 22000 and
t hat each netal belonging to the I A-group and the VIII-
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group of the Periodic Table - if present in said

pol ycarbonate resin - does not exist in an anount of
nore than 1 ppm containing a maxi mum of 10 ppm of a

chl ori nated compound sol vent, and foreign-substances,

t he forei gn-substances index being generally 30000 mm#/g
or less, said index being calculated fromthe foll ow ng

equati on:

= S{[%(di+1 + di)]2 x (ni - ni‘)}W

wherein | denotes the foreign-substances index, d
denotes an i-th nunerical value (m) for dividing a
range of the particle dianeter, and n; denotes the
nunber of foreign-substances having a particle dianeter
of less than di;1 and not | ess than dj, and detected in
t he solvent, n;- denotes the nunber of foreign
substances involved in the solvent before use, and W
denotes the weight (g) of a material."

Clains 2 to 4 are dependent on Caim 1, independent
Claim5 relates to an optical information-storage nedi um
conprising an optical recording |ayer forned on the
optical disk substrate according to any one of Clains 1
to 4.

The argunents presented by the Appellant in its witten
subm ssions and during the oral proceedings may be
sunmmari zed as foll ows:

(1) The finding of T 205/83, nanely to disregard the
amount of inpurities in a copolyner for the
assessnment of its novelty, could not be applied
to the optical disk substrates according to the
subject-matter of the patent in suit. These
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(i)

(iii)

(iv)
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substrates were products conprising pol ycarbonate
and additives, whose properties - as evidenced by
the data in the Table 2 attached to the Statenent
of Grounds for Appeal - were considerably
affected by the contents of sodiumand iron, as
wel | as of chlorinated solvents and foreign

subst ances.

Furthernore, T 205/83 was at variance with the
EPO s jurisprudence concerning the novelty of

nat ural occurring products and of enantioners.

The cl ai ned subject-matter was not antici pated by
any of the citations on file, because these did
not make avail abl e di sk substrates nmade from

pol ycarbonate resin having the specified | ow
contents of nmetals of group IA and group VIII of
the Periodic Table (hereinafter "netal s" for
short).

In particular, the resin purification nethods
disclosed in the prior art, e.g. in E4, E9, E17
and E22, would not automatically lead to the
desired |l ow netal contents, because they | acked
an al kal i ne washi ng step, which was nandatory
according to the patent in suit, and, above all,
they did not take account of the necessity to
reduce the netal contents to the required | ow

anount s.

The sane concl usion applied to the evidence of
al | eged prior public use contained in docunents
E18 and E24. Though bei ng one of the biggest
Eur opean suppliers of polycarbonate resins for
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opti cal disks, the Opponent, which has the burden
of proof to establish a case of anticipation,
failed to do so.

(vi) The closest prior art for the assessnent of
i nventive step was E22. However, this docunent
did not refer to the deterioration of the disk
substrate itself, but to the corrosion of the
recordi ng | ayer thereupon. Mreover, the bit
error ratio curve Din Figure 2 of E22 showed
that the existing technical problemwas not
sol ved by the disks prepared according to this
docunent .

(vii) Nor would the statenent in E20 that the raw
mat eri al used for optical disks had "to be
extrenely pure to guarantee an error-free data
retrieval", suggest that, in order to achieve the
desired long termstability of the polycarbonate
resin it was necessary to set a limt of 1 ppmto
the nmetal content.

By letter dated 8 Septenber 1998 the Qpponent wi t hdrew
its opposition and, consequently, ceased to be a party
to the appeal proceedings, as far as the substantive

i ssues were concerned (cf. EPO s comuni cation of

24 Septenber 1998).

The Appel |l ants requested that the decision under appeal
be set aside and that the patent be maintained on the
basis of the set of clainms submtted at the ora

pr oceedi ngs.
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Reasons for the Decision

1
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The appeal is adm ssible.

The conpetence of the Board for reviewng the first

i nstance's deci sion of revocation of the patent in suit
is not affected by the Opponent's w thdrawal of the
opposition (cf. T 629/90, QJ EPO 1992, 654).

Amrendnent s

Claim1l is based on its version as originally filed, on
the statenent on page 5, lines 5 to 6 of the original
application (optional presence of additives), on
original Claim4 (viscosity-average nol ecul ar wei ght of
10000 to 22000), on original Aaim5 (maxi num of 10 ppm
of a chlorinated conpound solvent), on the statenent on
page 5, lines 7 to 10 (foreign-substances index being
generally 30000 mm#/g or less), and on the statenent on
page 5, line 23 to page 6, line 5 (equation defining the
f orei gn- subst ances i ndex).

Claims 2 to 5 are, respectively, based on Clains 2, 3, 6
and 7 of the original application.

Owing to the introduction of further restricting
features the scope of Claim1l is narrower than that of

its granted version.

The clains, therefore, conply with the requirenents of
Article 123(2) and (3) EPC.

The introduction of the afore-nentioned features into
Claim1 also fulfils the requirenment according to
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Article 84 EPC of consistency of the clains and the
description, because - according to page 2, lines 31 to
37 and page 3, lines 20 to 23 of the patent in suit -
these features are nmandatory characteristics of the

cl ai med i nventi on.

Citations

Docunent E4

Thi s docunent relates to shaped articles, e.g. to
storage disks for digital signals, obtainable by

i njection nolding of a pol ycarbonate resin having an
aver age nol ecul ar wei ght from 12000 to 18000 (cf.
Claim1; page 4, lines 13 to 17). According to
producti on Exanple A (page 12, lines 10 to 27) the

pol ycarbonate solution resulting fromthe

pol ycondensati on of bi sphenol A and phosgene, prior to
evaporation of nethylene chloride solvent, is washed
with water, an aqueous solution of hydrochloric acid and
again with water

Docunent E9

This docunent relates to a polycarbonate resin
conposition conprising polycarbonate having a viscosity
average nol ecul ar wei ght from 13000 to 18000, which may
be used for the production of substrates for information
recording devices (Claiml; page 2, lines 10 to 14).
According to Exanples 1 to 9 and Conparative Exanples 1
to 10 (page 17, lines 17 to 27) the nethylene chloride

| ayer resulting fromthe pol ycondensati on of bisphenol A
and phosgene is repeatedly washed with water.
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Docunent E17

Thi s docunent relates to a polycarbonate for use in
production of a disk substrate, having a | ow nol ecul ar
wei ght pol yner content of not nore than 3% by weight, an
unr eact ed bi sphenol content of not nore than 20 ppm and
a nmet hyl ene chl oride content of not nore than 20 ppm
prepared by extracting the inpurity containing powdery
pol ycarbonate with a ketone, e.g. acetone or nethyl

et hyl ketone (Clains 1, 3, 5).

Docunent E18

This letter of the Cpponent, dated 20 July 1994,
conprises results of the determ nation of the sodi um and
iron contents of two pol ycarbonate production sanpl es
dati ng back, respectively, to 26 Septenber 1984 and to
15 June 1988, which contents are each below 1 ppm

Docunment E20

This article conprises a review of pol ycarbonate

devel opnments for optical nenories and conpact disks. The
Section "3. Special Polycarbonate Resin" on page 471
sunmari zes sone of the requirements of conpact disks,
the first two lines in the right hand col um readi ng:
"Finally, the plastic raw material has to be extrenely

pure to guarantee an error-free data retrieval ."

On page 471, right hand colum, third paragraph E20 sets
out that this requirement is attained by the

pol ycar bonat e Makrol on CD- 2000, which has a nelt flow
index of 55 to 60 g/10 mn (at 300°C). According to the
uncontested statenment of the Cpponent (letter dated
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11 May 1995, page 14, paragraph (b)(2)) this nmelt flow
i ndex corresponds to a wei ght average nol ecul ar wei ght
of about 20000 (and, consequently, to a simlar

vi scosity average nol ecul ar weight: "D e Kunststoffe,
Kunst st of f - Handbuch 1, edited by Dr. Bodo Carlow tz,
Hanser Verlag 1990, page 923, |ast two paragraphs").

Docunment E22

This docunent relates to an optical information storage
medi um conprising an optical information recording |ayer
on a polycarbonate resin substrate. The use of a

pol ycar bonate resin, which had repeatedly been washed
with water in order to reduce the chlorine content of
the substrate to not nore than 1.0 ppm provides an

i nproved corrosion resistance of the information
recording layer (Clains 1 and 3; colum 1, lines 24 to
27; colum 3, lines 14 to 28).

Novel ty

Deci sion T 205/83

That decision sets out in point 3.2.3, |ast paragraph
that "a known product does not necessarily acquire
novelty nmerely by virtue of the fact that it is prepared
in a purer fornt.

Follow ng this line of thought, the novelty of a vinyl
ester/crotonic copolyner, which was defined by reference
to known conditions of preparation, was denied, because
the fact that the so prepared copolyners had a | ower
content of bad-snelling nonomer inpurity was not
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consi dered a substance paraneter of the copol yner
(point 3.2.3 first and second paragraphs).

The above-nentioned finding of T 205/83 is not
applicable to the optical disk substrates according to
present Claim1l, because these are not chem cal

subst ances (conpounds), but noul ded three-di mensi onal
bodi es, which have been prepared by nelt shaping of a
pol ycarbonate raw material, which may or may not
conprise additives (page 3, line 20). The essence of

t hese optical disk substrates is, thus, not restricted
to the features of the polycarbonate resin per se, but
al so conmprises the features contri buted by any further
conmponents, including "inpurities”, and, furthernore,
the features resulting fromthe shapi ng operation.

5.2 Consequently, the features in Claim1l concerning the
maxi mum contents in the polycarbonate resin of I A and
VIl group netals, of chlorinated solvent and of
forei gn-substances are to be considered as
characteristics of the clainmed optical disk substrate.

5.3 Al t hough the prior art docunents are concerned with the
elimnation of inpurities (including "foreign
substances”), in particular chlorine, none of them
nmentions the contents of A and VIII group netals in the
pol ycar bonat e resin.

5.4 In spite of the fact that the washing and sol vent
extraction steps of the polycarbonate resin raw materi al,
which are referred to in the patent in suit (page 3,
lines 14 to 19; page 4, lines 13 to 18), are not
essentially different fromthe purifying nmethods applied
according to E4, E9, E17 and/or E22 (cf. points 4.1 to

1516.D



5.5

5.6

1516.D

- 12 - 1144/ 97

4.3 and 4.6 supra), these docunments cannot be consi dered
toinmplicitely disclose the required | ow netal contents,
because the avail abl e evi dence does not suggest that the
intensity of the prior art purification was sufficient
to achieve this degree of purity.

In particular, though being an inportant supplier of

pol ycarbonate resins for the production of conpact disks,
t he Opponent failed to provide convincing evidence of
prior public use of optical disk substrates having the

| ow nmetal contents specified in Caim1l; docunents E18,
E23 and E24 submitted in this respect, |ack sufficient
substantiation (cf. decision under appeal: points 6 and
7 of Statenent of Facts and Subm ssions, point 5 of
Reasons) .

This failure underscores that the | ow netal content
required by daim1l was i ndeed not achieved by hitherto
conventional polycarbonate purifying processes.

The subject-matter of Claim1l is, thus, novel over the
cited prior art.

| nventive step

Wil e the deci sion under appeal was only concerned with
the i ssue of novelty, the Board, exercising its

conpet ence under Article 111(1) EPC to act on behal f of
the first instance, decides to also investigate into the
i ssue of inventive step, because the Appellant requested
the Board to decide on the maintenance of the patent and
presented argunents with regard to that issue in the

St atenent of Grounds for Appeal
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Problemto be sol ved and sol uti on ther eof

According to page 2, lines 28 to 30 and 38 to 40 of the
patent in suit (page 2, lines 17 to 21 and page 2,

line 36 to page 3, line 3 of the original application)
t he problemunderlying the clained invention was the
provi sion of an optical disk substrate, and an opti cal

i nformation-storage nmedi um prepared therefrom which
mai ntains a high reliability for a long tine.

In view of the avail abl e evidence and the cited prior
art the Board is satisfied that this is the objective
technical problemw th which the skilled person was
confront ed.

According to present Claim1l this problemis solved by
the use of a polycarbonate resin within a certain

nol ecul ar wei ght range whose contents of netals

bel onging to the I A-group and the VIII-group of the
Periodic Table - if present in said polycarbonate resin
- is not nore than 1 ppm whose contents of a

chl ori nated compound sol vent does nor exceed 10 ppm and
whose foreign-substances index is generally 30000 m?/g

or | ess.

The avail abl e evi dence shows that the existing technical
problemis effectively solved by adapting the sodi um and
iron contents as well as the anount of nethyl ene
chloride to the requirements of Claim1l: after humd
aging at 80°C the appearance of the substrate and the
nmol ecul ar wei ght of the polycarbonate resin are
unaltered and the bit error ratio (BER) does not

i ncrease after 2000 hours (Exanples A and B as well as
Figure 3 of the patent in suit; Table of experinental
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results submtted at the oral proceedings on 7 June
2000) .

Obvi ousness

This issue turns on the question whether the prior art
cont ai ned any suggestions to solve the existing
techni cal problemas set out in point 6.1 supra by the
nmeasures taken according to present Caiml.

VWil e this claimconprises several distinguishing
features (contents of netals, chlorine and foreign
substances; cf. point 5.2 supra), for the establishnent
of non-obvi ousness of the clained subject-matter it is
sufficient that one of these features, here the | ow
contents of group IA and group VIII netals, is not

obvi ous over the prior art.

This is indeed the case, since the prior art is
conpletely silent on the inpact of the groups I A and
VIIl nmetal content on the long-termreliability of
optical information-storage nedia conprising a

pol ycar bonat e substrate.

Docunent E20, although referring in general ternms to the
necessity of extrenely high purity of the polycarbonate
raw material for the achievenent of an error-free data
retrieval, neither nentions the criticality of a | ow
nmetal content, nor does it in any way hint at particul ar
purity requirenents for the achi evenent of an inproved
long-termreliability (long-termstability of the BER)
Therefore, this docunent cannot provide any guidance to
the skilled person seeking to solve the existing
techni cal probl em
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Concerning the interpretation of the purity requirenents
stressed in E20 the Appellant referred to the docunent:

Kunststoffe 76 (1986) 10, pages 917 to 919,

"Pol ycarbonate- ein Werkstoff fir optische

Spei chernedi en", by W Siebourg, which originated from
an enpl oyee of the Opponent, and pointed out that
according to Section 2.5 (page 919) of this paper a CD
Pl ayer-system m ght tolerate a certain nunber of
inmpurities without inpairing the quality of the sound.
Fromthat the Appellant justly inferred that it was by
no ways clear that the purity criteria referred to by
E20 were nearly as strict as those inposed by present
Claim1.

Docunment E22 mainly relates to an inprovenent of the
corrosion resistance of the recording |ayer of an
optical disk by reduction of the anpbunt of residual
chlorine ions to not nore than 1.0 ppm (cf. point 4.6
supra). Figure 2 illustrates the tinme-dependency after
hum d agi ng of the BER of optical disks conprising
substrates having different contents of residual
chlorine ions. Curves B, C and D of Figure 2, relating
to pol ycarbonate substrates having a content of,
respectively, 1.2, 1.3 and 1.9 ppmchlorine exhibit a
deterioration of the BER whereas curve A relating to a
chlorine content of 0.9 ppm exhibits an unaltered BER
(after 150 hours) (cf. E22 colum 3, line 63 to colum 5,
line 19).

A conparison of these results with Figure 3 of the
patent in suit reveals that the neasures taken by E22,
especially the very I ow chlorine content, are by no
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means sufficient to achieve a satisfactory |long-term
stability of the BER, within the terns required by the
patent in suit: according to Figure 3, Exanple Bl of the
patent in suit, relating to a content of 3 ppm nethyl ene
chloride (~2.5 ppmchlorine; polycarbonate substrate A2,
Table 1) the BER remains unaltered after 2000 hours
(aging conditions of 80°C and 90%rel. humdity),
whereas according to Figure 2 of E22, curve D the BER of
a disk conprising a substrate containing 1.9 ppm
chlorine is deteriorated by a factor of 10 already after
150 hours at conparabl e aging conditions (90°C, 85% rel.
hum dity).

It stands to reason, therefore, that the | owering of the
chl orine contam nation reconmended by E22 and taken over
by the clainmed invention is not able, by itself, to
solve the existing technical problem

Wiile, as set out in point 5.4 supra, docunents E4, E9
and E17 are also to sone extent concerned with the
purity of the substrate of optical disks in that they
stress the necessity of sone purification of the

pol ycarbonate raw material, these docunments do not
conprise any information concerning the anount of netal
contam nations that may be permtted, nor do they
suggest any neasure in order to safeguard the quality of
the data retrieval fromoptical disks prepared with such
substr at es.

The subject-matter of Claim1 of the patent in suit is.
t hus, not obvious over the cited prior art.

The sane conclusion applies a fortiori to the subject-
matter of Clains 2 to 4, which are dependent on O aim 1,
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as well as to the subject-matter of Caimb5, which
relates to an optical information-storage nedi um
conprising an optical disk substrate according to
Claima1l.

The grounds of opposition, thus, do not prejudice the
mai nt enance of the patent in anended form according to
Article 102(3) EPC

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the Opposition Division with the
order to maintain the patent on the basis of the set of
claims (5 clains), submtted at the oral proceedings,
the description and the figures as granted.

The Registrar: The Chai r man:

E. Gorgnmaier C. Gérardin

1516.D



