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Summary of Facts and Subm ssi ons

0359.D

This appeal lies fromthe decision of the Exam ning
Division 2.1.02.012 refusi ng European patent
application No. 88 307 972.5 (publication

No. 0 305 214), filed in the nane of Idemtsu
Petrochem cal Co. Ltd. on 26 August 1988 and claimng a
JP priority of 27 August 1987 (JP 213252/87).

That application was published with a set of 7 clains
of which the only independent Clains 1 and 7 read as
fol |l ows:

"1l. An article for use in an optical application shaped
of a polycarbonate resin represented by the general
formul a

CHC(CH) - GH,- O QO - [ - O- GH, X- R GH, X- O CO ] -- O GH,- O(CH) ,- - GH,

in which Ris a divalent group or atom sel ected from

t he class consisting of al kylene groups having 1 to 15
carbon atons substituted or unsubstituted with a phenyl
group, alicyclic groups having 3 to 15 carbon atons,
o, -S, -SO, -SO- and -CO, X is an alkyl or aryl
group or a halogen atomand p and q are each 0, 1 or 2
and n is a positive integer having such a val ue that

t he nol ecul es of the polycarbonate resin have a

vi scosi ty-average nol ecul ar weight in the range from
10,000 to 17,000, CH GH, X, and CH, -X each being a

6" 4 6" 4-q

substituted or unsubstituted 1, 4-phenyl ene group.

7. A nmet hod of synthesising a polycarbonate resin of
the general formula:
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CsHS_C(C'_L)z_CsHa_O'(D"['O'CH

5 4-P

X R-GH, X0 00] -~ O GH-C(CH) , GH,

6" 4-q” 'q

for use as a base material for making an article of
optical application, preferably an optical disc
substrate, conprising reacting a di hydric phenol
conmpound and phosgene and usi ng 4-cunyl phenol as a
nol ecul ar wei ght controlling agent or nol ecul ar
chain-term nal stopping agent."

1. The decision of 1 Septenber 1994 to refuse the
application was based on a set of 5 clains filed on
16 April 1992 of which the only independent Claiml
reads as foll ows:

"An optical disc substrate shaped of a pol ycarbonate
resin represented by the general formula

CsHS_C(C'_L)z_CsHa_O'(D"['O'CH

5 4-P

XP_R_CH X_O'(D']n__o'csHa_C(C'_L)ersHsa

6" 4-q” 'q

in which R .. 1, 4-phenyl ene group"” (as above).

The Exam ning Division held the clained subject-matter
to be novel within the terns of Article 54(3) EPC with
respect to D6: EP-A-0 293 891, but not to involve an

I nventive step over the follow ng docunents:
Dl1: Patent Abstract of Japan, Vol. 6, no. 231 (C 135)
(1982) corresponding to Derwent Abstract AN 82-

80546E, JP-A-57 133 149;

D2: Patent Abstract of Japan, Vol. 10, no. 63 (C 332)
(1986), JP-A-60 203 632;

0359.D U
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D3: Patent Abstract of Japan, Vol. 10, no. 78 (C 335)
(1986), JP-A-60 215 020;

all cited in the search report,

D4: Derwent Abstract of JP-A-51 020 993 (An
25563x/ 14) ;

D5: Patent Abstract of Japan, Vol. 8, no. 15 (C 206),
JP- A-58 180 553;

D7: Kunststoffe, Vol. 74 (1984), pp. 569-72;

D8: US-A-4 514 367;

D9: DE- A-3 512 838; and

D10: US-A-4 216 305,

all introduced by the Exam ning Division in the course

of the exam nation procedure.

In substance it was held that the general requirenents
internms of birefringence and nelt flow properties,

e.g. nolecular weight, which a polycarbonate resin
should fulfil to be suitable for optical applications,
were known from D2, D3, D5, D8 and D9. Further, the

i nproved stability of p-cunyl phenol end-capped

pol ycarbonate resin nentioned in DL and D4 woul d have
been an incentive for a skilled person to consider such
a feature when | ooking for a pol ycarbonate having

better nechani cal properties.

0359.D R
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L1, On 21 Cctober 1994 a Notice of Appeal was filed
toget her with paynent of the prescribed fee.

(i)

(i)

In the Statenent of Gounds of Appeal filed on

11 January 1995 the Appellant submtted
Conpar ati ve Exanples show ng the effect on drop-
wei ght inpact strength of various end groups, the
nol ecul ar wei ght of pol ycarbonates bei ng
mai nt ai ned constant. These experinmental results
were said to denonstrate a technical effect of the
p- cunyl phenol endcappi ng agent vis-a-vis phenol
and ot her substituted phenols which could not have

been predicted fromthe prior art.

Furt hernore, the Appellant pointed out that, since
D2 and D4 had the sane proprietor (Mtsubishi
Gas), the fact that the experts of that conpany
did not consider a conbination of these two
teachi ngs was circunstantial evidence that such a
conmbi nati on was not obvious. Mreover, the

rel evance of D4 was questioned since the therma
stability it nmentioned could not be equated with
i npact resistance. The good properties of

pol ycarbonate resins reported in D5 D8 and D9
wer e achi eved either by addi ng a phosphorous
conpound to the polyner or by using small anobunts
of a pol yfunctional phenol in the preparation of
the resin, neither of which corresponding to the

solution required in the application in suit.

| V. The Appel l ant requested that the decision under appeal

be set aside and that the application be remtted to

the first instance with the order to grant a patent on

0359.D
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the basis of Clains 1 to 5 as filed on 16 April 1992.

Reasons for the Decision

1

0359.D

The appeal is adm ssible.

The subject-matter of the clains is not disclosed in
any of the citations on file and is, therefore,
considered to be new. Since this was not disputed, no
further coments need to be given by the Board on this
i ssue.

The application in suit is concerned with an opti cal

di sc substrate shaped of a pol ycarbonate resin.

Such subject-matter is disclosed in D2 and D3 which are
i n substance equi val ent and are regarded by the Board
as representing the closest state of the art. Both
docunents descri be the preparation of a transparent
article useful as the base for video discs by noul ding
a termnal nodified polycarbonate resin having a

vi scosi ty-average nol ecul ar wei ght of 13,000 to 23, 000
obtained froma di hydri c phenol, phosgene and a chain
termnator, the latter being in particular an

al kyl phenol wherein the al kyl radical has 8 to 30
carbon atons (see "purpose" and "constitution" of both
abstracts). Although the transparency and birefringence
properties of these pol ycarbonate resins can be
regarded as quite satisfactory, the articles noul ded

t herefrom do not possess sufficient nmechanical

st rengt h.



3.2

3.3

3.4

3.4.1

3.4.2
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In the light of this shortcom ng the technical problem
underlying the application in suit may be seen in the
provi sion of a polycarbonate resin having inproved
mechani cal strength without inpairing the transparency
and birefringence properties.

According to the application in suit this problemis
sol ved by using 4-cunyl phenol as the chain-term nal
st oppi ng agent, as specified in Caiml.

The experinental data on file denonstrate that this
feature provides an effective solution of the above
defined technical problem

In particular, Table 1 of the application shows that,
for a given nolecul ar weight of the polynmer within the
terms of Claim1l1, noulded circular discs prepared from
cunyl phenol term nated pol ycarbonate resins (Exanples 1
to 3, Resins Al to A3), exhibit a nmuch higher

dr op-wei ght inpact strength, which is a standard test
for evaluating the inpact resistance of an optical disc
substrate, than those prepared from pol ycarbonate
resins end-capped with conventional phenols
(Conparative Exanples 4 to 9, Resins Bl to B3 and Cl1

to C3), without inpairing the birefringence properties
(Tables 2 and 3).

The experinental test report submtted together with
the Statenent of G ounds of Appeal confirmthis
tendency; the data in Tables 1 to 3 attached thereto
clearly denonstrate that the drop-wei ght inpact
strength of a p-cunyl phenol term nated pol ycarbonate

resin (Resins R11, R21 and R31) is for a given



4.2.1
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nol ecul ar wei ght between 6.95 and 10.2 tinmes as |arge
as that of a polycarbonate end-capped with

p-tert-butyl phenol (Resins R12, R22 and R32), phenol
(Resins R13, R23 and R33), p-nonyl phenol (Resin R14) or
- napht hol (Resin R15).

It remains to be decided whether the clai ned

subj ect-matter woul d have been obvious to a person
skilled in the art having regard to the docunents
relied upon in the decision under appeal.

In addition to the above nentioned al kyl phenol, e.qg.
octyl phenol, D2 and D3 al so disclose aliphatic

nonocar boxylic acids having 8 to 30 carbon atons as
wel | as specific derivatives thereof. Al these
conmpounds thus have in conmmon a fatty radical, which is
therefore to be regarded as the essential structural
feature of the end-capped pol ycarbonate resins. In the
absence of any reference in these citations to inpact
strength properties, it is evident that these teachings
cannot provide any incentive to use p-cunyl phenol as

the chain term nator.

The sanme applies to the other docunments which deal with
pol ycarbonate articles suitable for optical
appl i cations.

D8 relates to a nethod for noul di ng pol ycar bonat e
resins, in particular in the formof digital audio and
vi deo di scs, which overcones the disadvantages in terns
of colouration or poor nechanical properties which
occur when a pol ycarbonate resin is injection noul ded
(colum 1, lines 14 to 49). Excellent transparency and

a small degree of optical strain are ensured by



4.2.2

4.2.3
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adding 0.005 to 0.5 percent by weight of a phosphorus
ester to the end-capped pol ycarbonate resin, the chain
stopper being p-tertiary butyl phenol or phenol

(colum 1, line 63 to colum 2, line 38; colum 3,
lines 9 to 35; Preparatory Exanples A, B and C of

Pol ycar bonat e Resin).

A simlar disclosure is to be found in D5 which teaches
to bl end a polycarbonate resin having a viscosity-

aver age nol ecul ar wei ght of 15,000 to 18, 000, thus
presumabl y end-capped, wi th a phosphorous anti oxi dant,
wher eby excell ent resistance to inpact is achieved (see
"purpose” and "constitution" of the abstract).

The required conbination of properties is obtained in
D9 by using a polycarbonate resin having a viscosity-
aver age nol ecul ar wei ght between 13,000 and 20, 000

whi ch is both end-capped and partially cross-1inked
(Cdaim1lin conjunction with page 3, paragraph 1). As
suitable chain termnators this citation, which has the
sane authors as D2 and D3, nentions the conpounds

di scussed in points 3.1 and 4.1 above, nanely conpounds
characterized by an aliphatic radical having 8 to 30
carbon atons (Claim4 in conjunction with page 9,
paragraph 3 to page 10, paragraph 1). The parti al
cross-linking is achi eved by using m nor anmounts of a
pol yfuncti onal phenol in the preparation of the

pol ycarbonate resin (Claim3 in conjunction with

page 7, paragraph 2 to page 9, paragraph 2). Enphasis
is laid on the good nechani cal properties resulting
fromthis conbination of features (page 12, lines 11

to 13).
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The met hods disclosed in the docunents which ai m at

i mproved nechani cal properties and which a skilled
person woul d therefore be highly Iikely to consider for
the solution of the technical problem are based on
either a stabilization or a partial cross-Ilinking of

t he pol ycarbonate resin end-capped with a conventi onal
nonophenol . None of the teachings would provide an
incentive to nodify the polyner chain wth specific end
groups, as required in the application in suit.

The docunents which describe the use of cunyl phenol as
a nol ecul ar wei ght adjuster for pol ycarbonate resins
are not concerned with optical applications, |et alone
in conbination with inproved inpact resistance

properties.

According to D4 polycarbonate resins are prepared by
conventional nmeans in the presence of p-cunyl phenol
acting as a polynerisation regulator. This increases
the thermal stability of the polynmer w thout reducing

strength or other nmechanical properties (see Abstract).
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D10 di scl oses the preparation of aromatic pol y(form
car bonat es) by standard phosgenation of a m xture of

bi sphenol A and a bi sphenol diner in the presence of

p- cunyl phenol (Caim1 in conjunction with colum 3,
lines 29 to 38 and Exanple 1). The advant ageous
properties of the resulting block polymers, nanely
clarity, inproved processability, UV stability and
hydrol ytic stability, which make them suitable for the
preparation of filns, are attributed to the formal -
carbonate units, e.g. to the chem cally conbined form
dimer units, not to the specific end groups (colum 1,
lines 6 to 14; colum 3, lines 13 to 16).

D1 descri bes pol ycarbonate resin conpositions
containing 10 to 50 percent by weight of glass fibers,
t he pol yner being characterized by the presence of
specific term nal benzene groups introduced by using
appropriate nol ecul ar wei ght adjusters, such as

cunyl phenol (fornmulae | and IV), for its preparation.
This inproves the noul dability w thout discolouration
and degradi ng the inpact resistance, and makes these
filled conpositions suitable for electrical and
autonotive parts (see "purpose” and "constitution" of

the abstract).
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4.4
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The spectrum of properties of polycarbonate resins
end- capped wi th p-cunyl phenol reported in these
docunents is thus such that a skilled person faced with
t he above-defined technical problem would not be
encouraged to consider, let alone to try a solution
along that line. Wiereas these specific end groups can
be regarded as promising in order to inprove stability
- thermal stability in D4, WV stability and hydrolytic
stability in D10, colour stability in DI - no
beneficial effect concerning the |evel of inpact
strength resistance can be expected since it is said
that the nmechani cal properties can at nost be

mai nt ai ned. Mreover, when exam ning the properties of
t he pol ycarbonate resins in these citations a skilled
person woul d be aware of the contribution of the other
features of these conpositions, nanely the conbi nation
of specific recurrent units and bl ock structure in D10
and the large amounts of filler in D1, and would thus
not consider the term nal groups of the polynmer chain
in isolation, but in conbination with these structura
and conpositional features. These considerati ons show
t hat the docunments which di scl ose pol ycarbonate resins
end- capped wi th p-cunyl phenol cannot lead to the

cl ai med subject-matter

D7 is a survey of the potential applications of

pol ycarbonate resins and the properties required. In
the case of optical disc substrates (page 570,

| eft-hand colum in conjunction with Table 2), enphasis
is laid on the difficulty to achieve a satisfactory
conprom se between a relatively | ow nol ecul ar wei ght
and still acceptabl e nechanical properties; no specific

chain termnator is nmentioned, |let alone a possible
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effect thereof on inpact strength resistance.

4.5 For these various reasons the clainmed subject-matter
cannot be derived fromthe cited docunents, whether
considered in isolation or in conbination, and
therefore involves an inventive step.

5. Claim1 being allowable the sane applies to dependent
Clains 2 to 5 which are directed to preferred
enbodi nents of the optical disc substrate according to

Claim1l and are thus supported by the patentability of
that claim

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to grant a patent on the basis of Clainms 1 to 5
as filed on 16 April 1992.

The Regi strar: The Chair man:

E. Gorgmaier C. CGérardin

0359.D



