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Summary of Facts and Subm ssi ons

3140.D

The European patent application No. 95 303 430.3, filed
on 23 May 1995, claimng the priority of 14 June 1994
of an earlier application in the United States of
America (US 259589) and published under No. 0 687 710
on 20 Decenber 1995 (Bulletin 95/51), was refused by a
decision of the Exam ning Division issued in witing on
2 March 1999.

That deci sion was based, as main request, on a set of
10 clains filed on 28 April 1998 and, as auxiliary
request, on an anended version of these clains filed on
19 COctober 1998.

Claim 1l of the main request reads as foll ows:

"1l. A thernoplastic nolding conposition conprising:
fromb50 to 99% by wei ght of at |east one

copol yester-carbonate resin which is a reaction product

of at l|east one dihydric phenol, at |east one carbonate

precursor, and at |east one aliphatic al pha onega

di carboxylic acid or ester precursor thereof, wherein

the at |east one aliphatic al pha onmega di carboxylic

acid or ester precursor has from9 to 40 carbon atons

and is present in the copolyester-carbonate in

guantities ranging from2 to 30 nole % based on the

di hydri c phenol; and

from1l to 50% by wei ght of at |east one pol yester
resin which is a condensation product of at |east one
diacid and at | east one polyol in which the at | east
one diacid is conprised of greater than about 50% by
wei ght of terephthalic acid and the at |east one polyol
is conprised of greater than about 50% by wei ght of
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1, 4- cycl ohexanedi nmet hanol, which resin has a m ni mum
nmel ting poi nt peak of about 291.0°C and which is one of
a honopol yner, a copol yner, and m xtures thereof which
polyners are nelt blended at a tenperature above about
300°C whereby the polynmers are mscible in a single
phase nelt blend and the bl end remains transparent when
pelletized and nolded into an article.”

Claim6 of the main request reads as foll ows:

"6. An article of inproved color, conprising:

an article which has been subjected to sterilization by
ioni zing radi ati on and whi ch has been nol ded from a

t her nopl asti ¢ nol di ng conposition conprised of:

fromb50 to 99% by wei ght of at |east one
copol yester-carbonate resin which is a reaction product
of at l|east one dihydric phenol, at |east one carbonate
precursor, and at |east one aliphatic al pha onega
di carboxylic acid or ester precursor thereof, wherein
the at |east one aliphatic al pha onega di carboxylic
acid or ester precursor has from9 to 40 carbon atons
and is present in the copol yester-carbonate in
guantities ranging from2 to 30 nole % based on the
di hydri c phenol; and

from1l to 50% by wei ght of at |east one pol yester
resin which is a condensation product of at |east one
diacid and at | east one polyol in which the at | east
one diacid is conprised of greater than about 50% by
wei ght of terephthalic acid and the at |east one polyol
is conprised of greater than about 50% by wei ght of
1, 4- cycl ohexanedi net hanol, which resin has a m ni num
nmel ti ng point peak of about 291°C and a maxi num nel ting
poi nt peak of about 299°C and which is one of a
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homopol yner, a copol ynmer, and m xtures thereof which
polyners are nelt blended at a tenperature above about
300°C whereby the polynmers are mscible in a single
phase nelt blend and the article is transparent.”

The amendnent in Caim1l of the auxiliary request
consists in the deletion of the feature "which resin
has a m nimum nel ting point peak of about 291.0°C and”
in the definition of the polyester resin.

The amendnment in Claim6 of the auxiliary request
consists in the deletion of the features "which resin
has a m nimum nelti ng point peak of about 291°C and a
maxi mum nel ting poi nt peak of about 299°C and"” in the
definition of the polyester resin.

In both requests Clains 2 to 5 are directed to

el aborations of the thernoplastic noul di ng conposition
according to Claiml and Clains 7 to 10 concern
preferred enbodi nents of the article according to
Claim6.

1. The reasons for that decision were non-conpliance of
Claims 1 and 6 of the main request with the
requi renents of Article 123(2) EPC and | ack of
inventive step of the thernoplastic noul di ng
conposition and article as defined in these clains
(Article 56 EPC)

(i) Concerning the wording of Clains 1 and 6 of the
mai n request, the Exam ning Division argued that
the feature of polyesters in general having a
m ni mum nel ti ng poi nt peak of about 291°C was not
supported by the description of the application as
originally filed. The passage referred to by the

3140.D Y A
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Applicant nentioned only the commercial product
"PCT-3879" whi ch designated a poly

(1, 4- cycl ohexane-di net hyl ene terephthal ate) resin,
t hus a honopol yner. The extension of that feature
to any polyester represented thus an unal | owabl e
generalization within the nmeaning of

Article 123(2) EPC

(ii) That particular aspect of the wording of the
clainms was not, however, essential for the refusal
of the application. Wether one considered the
i ndependent clains of the main request or of the
auxi liary request, the clained subject-matter
appeared as the obvious conbination of the
teachi ng of EP-A-542 464 (D2 hereinafter) and
EP- A-465 924 (D1 hereinafter), the former being
concerned with transparent articles which could be
sterilized with ionizing radiation w thout strong
yel | owi ng noul ded from conpositions based on a
bl end of a pol ycarbonate and PCT, and the latter
di scl osi ng that copol yestercarbonates within the
terms of Clainms 1 and 6 of the application could
be advant ageously bl ended with pol yesters,
including PCT, resulting in conpositions having an
i nproved processability.

On 29 April 1999 a Notice of Appeal against that
decision was filed by the Appellant (Applicant)
together with paynent of the prescribed fees. The
argunents submtted in the Statenent of G ounds of
Appeal filed on 12 July 1999 can be summari zed as
fol | ows:

(1) The interpretation of the critical passage in
the application as originally filed was
di sputed. Wil st that paragraph did indeed begin
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with a reference to honopol yners, the next
sentence was not nmade in relation to a
particular material, but with regard to ordering
materials from East man Chem cal Conpany, which
provi ded an adequate basis for a generalization
of the m ninmum nelting point peak.

(ii) As far as inventive step was concerned, D2
taught away fromthe blends as clainmed in that
it did not recognise transparency at all |evels
as indicated in the present application.

Al t hough copol yest er car bonates were known from
D1, a person skilled in the art would not have
repl aced the pol ycarbonate used in D2 by the
copol ynmer, since D2 specifically nmentioned that
t he conposition should be free of

copol yest ercarbonates. Mreover, the ability of
the polyner ingredients to forma blend mscible
in a single phase spoke in favour of the

i nventiveness of the conpositions and articles
as cl ai ned.

In a comuni cation issued on 22 August 2000 in
preparation of the oral proceedi ngs which had been
requested by the Appellant the Board expressed the
prelimnary view that D1 should be regarded as the

cl osest state of the art, since it described
conpositions conprising a copol yestercarbonate and
pol yester which were both within the terns of the
application in suit. The additional feature reflected
in the product-by-process fornulation, that the

pol ynmer ingredients be nelt blended at a tenperature
above 300°C, as well as the advantages to be expected
froma conpoundi ng of the polyners at such high
tenperatures were both obvious in the |light of D2.
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During oral proceedings held on 5 October 2000 the
Board, in view of the relevance of the prior art
citations, suggested to postpone the discussion of

t he support for polyesters having a mninmumnelting
poi nt peak of 291°C and to decide first the question
of obviousness of the general subject-matter of the
application in suit.

The argunents presented thereafter by the Appell ant
regarding the interpretation of the docunments, the
obvi ousness of their conbination and the advant ageous
effects to be expected, did not shed a new |light on
the issue of inventive step.

The Appel |l ant requested that the decision under

appeal be set aside and that a patent be granted, as
mai n request, on the basis of Clains 1 to 10 filed on
28 April 1998, alternatively, as auxiliary request,
on the basis of these clains anmended according to
page 23 (Claim1l) and page 25 (Claim®6) both filed on
19 COctober 1998.

Reasons for the Deci sion

1

The appeal is adm ssible.

Procedural nmatter

3140.D

The present appeal has not been deci ded by

consi dering successively the nmerits of the main
request and the auxiliary request, but by exam ning
the nore general question of the obviousness of the
subj ect-matter described in the application in suit.
As explained to the Appellant at the beginning of the
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oral proceedings, in viewof the fact (i) that this
subj ect-matter appeared to be the nere conbinati on of
the conpositional features disclosed in D1 and D2

| eading to the expected conbination of properties,
(ii) that this conbination of features had to be
regarded as obvi ous whether one started from Dl or
fromD2 as representing the closest state of the art,
hence whatever the definition of the technical
probl em underlying the application in suit, and (iii)
that so far nothing in the proceedi ngs suggested that
the m ni num nel ti ng point peak coul d be decisive for
the issue of inventive step, a prelimnary discussion
of the adequacy of the support for this paranmeter as
formul ated in the i ndependent clains of the main
request did not seem appropriate. This approach was
not di sputed by the Appellant.

State of the art

3140.D

The docunents referred to in the present decision
wer e di scussed during the proceedings as foll ows.

D1 describes a conposition conprising an adm xture of
(a) 1 to 95% by wei ght of a copol yestercarbonate and
(b) 5 to 99% by wei ght of an aliphatic aromatic

pol yester, particularly a cycl ohexanedi nmet hanol

(CHDM hereinafter) containing cycloaliphatic aromatic
acid polyester (cf. Clains 1 and 5; page 11, lines 1
to 5). CGenerally from®60 to 95% by wei ght of

copol yestercarbonate are enployed (cf. page 11

line 5). This copolynmer is prepared froma dihydric
phenol, a carbonate precursor and an ali phatic

di carboxylic acid or water precursor having 8 to 20
carbon atons, the latter being present in quantities
from2 to 30 nol e percent based on the dihydric
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phenol in order to | ower the glass transition
tenperature while preserving the inherent physical
properties of polycarbonates (cf. page 4, line 28 to
page 6, line 54). Particularly preferred aliphatic
aromati c polyesters derive froman aromatic

di carboxylic acid, e.g. terephthalic acid and/or

i sophthalic acid, CHDM and glycols, the latter
conpounds being suitably used in a nolar ratio
between 4:1 and 1:4 (cf. page 7, lines 26 to 33;
page 8, lines 4 to 10). A preferred copol yester sub-
class is one derived fromterephthalic acid,

i sophthalic acid and CHDM this product is avail able
from East man Chem cal Co., under the trade nane
KODAR A 150. Anot her preferred copol yester sub-cl ass
is one wherein the glycol units derive predom nantly
from CHDM on a nol ar basis, the remainder from

et hyl ene glycol (cf. page 8, lines 15 to 20).

The polyner ingredients are extruded at 260°C

(cf. exanples), giving rise to conpositions which
exhibit not only the good properties of transparency,
t oughness and i npact resistance of pol ycarbonates,
but additionally lower nelt viscosity, thus inproved
processability at |ower tenperature (cf. page 3,
lines 3 to 8 and lines 21 to 25).

D2 describes a conposition conprising an adm xture of
(a) 82 to 95% by wei ght of a polycarbonate and (b) 5
to 18% by weight of a polyester derived from
terephthalic acid and CHDM known as PCT resin

(cf. daiml). These blends are conpounded by passage
t hrough an extruder at an el evated tenperature above
the softening points of the polyners (cf. page 3,
lines 32 to 35). The experinental results in

Exanpl e 3 show the influence of the conposition and
the tenperature on the processability of the blend;
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in particular, it appears that (i) for a given
processi ng tenperature a conposition of 88% by wei ght
of polycarbonate and 12% by wei ght of PCT shows far
superior spiral flow than a comrercial fornulation
known as "EKTAR', which contains 50% by wei ght of

pol ycar bonat e and 50% by wei ght of a copol yester
derived fromterephthalic acid, CHDM (80 nole % and
et hyl ene glycol (20 nole %, and (ii) for a given
conposition the spiral flow increases with
tenperature, the highest val ues being obtai ned at
329°C.

The above pol ycarbonate conpositions, which are said
to be true blends of the two polyner ingredients
(cf. page 3, lines 24/25), denonstrate a conbi nation
of excellent resistance to col ourati on upon exposure
to ionizing sterilizing radiation and ease of
processability in addition to excellent heat

resi stance and retention of inpact, better nold

rel ease characteristics and fl ow enhancenment (cf.
page 2, line 53 to page 3, line 1; Exanple 5). This
makes themreadily and consistently processible into
medi cal objects (cf. page 4, lines 9 to 13).

Al t hough the objection of |ack of novelty raised
initially in the exam nation proceedi ngs

(cf. conmunication of 22 Decenber 1997, point 1) on
the basis of the disclosure of DI was not a ground
for the refusal of the application, the Board deens
it appropriate to make the follow ng comrents.

Even if, for the sake of argunent, one regards Dl as
descri bi ng conpositions conprising a
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copol yestercarbonate and a pol yester both within the
terns of the application in suit, the product-by-
process formul ation represents in any case a

di stinguishing feature in Clains 1 and 6. As w |
appear hereinafter, the experinental data in the
application in suit provide evidence that the clained
conposition and articles are characterized by a
superior quality of the blends which reflects the
exi stence of a single phase nelt blend achieved by
processing the polyners at the required high

t enper at ure.

Pr obl em and sol uti on

5.1

3140.D

The application in suit concerns a thernoplastic
nmoul di ng conposition and an article of inproved
col our noul ded therefrom

The wording of Clainms 1 and 6 reveals that the three
features which are essential for the scope of these
i ndependent clains are (a) the definition of the
copol yestercarbonate, (b) the definition of the

pol yester, and (c) the specific nelt blending process
of these polyners. The above di scussion of the prior
art docunents shows that D1 describes feature (a) in
all its aspects and feature (b) as a preferred
enbodi nent, but only a conventional nelt blending
process; by contrast, D2 does not deal with

pol yest ercarbonates at all, but teaches that

resi stance to colouration upon exposure to ionizing
sterilizing radiation and ease of processability of
bl ends of pol ycarbonate with CHDM cont ai ni ng

pol yesters (feature (b)) can be inproved by nelt

bl endi ng the polynmers at specific high tenperatures
(feature (c)).
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Al though at first sight both docunents woul d appear
to be equally relevant in that they each disclose two
of the three features which determ ne the general
properties of the blends, the description of the
application clearly invites to consider D1 as
representing the closest state of the art. In the

i ntroduction the object of the invention is defined
as the provision of a thernoplastic noul di ng
conposition and articles noulded therefrom this
conposition being based on a copol yestercarbonat e
resin and these articles having an inproved

irradi ation resistance conpared to that of articles
nmoul ded fromthat copolymer alone (cf. page 6,

l[ines 18 to 28). The experinental data in Table 1
accordingly show the changes in yell owess index one
day and one week after irradiation of various bl ends
within the terns of the application in suit

(sanples Bto E) and, for conparative purposes, of a
copol yest ercarbonate al one (sanple A).

In the Board's view, there are therefore good reasons
not to depart fromthe approach, which nmeans that D1
gqualifies as the closest state of the art.

As stated above, D1 describes noul di ng conpositions
conprising a copol yestercarbonate and a CHDM based
aromati c pol yester. These conpositions, which are
obt ai ned by nelt extrusion of the pol yner
ingredients, are processable at a | ower tenperature
and their desirable physical properties nmakes them
suitable for the manufacture of nelt articles.

Al t hough in view of these properties it would be
advant ageous to extend the field of applications of
t hese conpositions to the manufacture of articles
useful in nmedicine and surgery, such as containers,
prosthetics and tubing, in practice this would
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require receptivity to sterilization procedures,

whi ch is comonly achi eved by ionizing radiation.
This in turn tends to affect the normal transparency
and clarity of the article, resulting in a yellow ng
col ouration which even increases after gamma ray
exposur e.

In the light of these shortcom ngs the technical
probl em underlying the application in suit may hence
be seen in the provision of a thernoplastic noul ding
conposition and noul ded articles having an inproved
resi stance to yell ow ng

According to the application in suit this problemis
sol ved by a conposition conprising a

copol yestercarbonate and a CHDM based aromati c

pol yester, in which terephthalic acid represents nore
t han 50% by wei ght of the diacid conponent and CHDM
represents nore than 50% by wei ght of the diol
conponent, the polynmer ingredients being nelt bl ended
at a tenperature higher than 300°C to generate a
singl e phase nelt blend, as specified in Clainms 1 and
6.

In view of the experinmental results in Table 1 of the
application in suit, which show i nproved col our
stability one day and one week after &-irradiation of
such conpositions, it is plausible that the above
defined technical problemis effectively solved by

t he conbi nation of features.

Obvi ousness

6.

3140.D

It remains to be decided whether this solution can be
regarded as obvious to a person skilled in the art
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having regard to teachings of D1 and D2.

6.1 D1 does not contain any information concerning a
possi bl e i nprovenent of the properties of
pol yest ercar bonate conpositions in the direction
required by the technical problem

As stated above, regarding feature (b) enphasis is
laid on the class of aliphatic aromatic pol yesters
derived from (i) terephthalic acid and/or isophthalic
acid and (ii) CHDM and et hyl ene glycol in the range
of from4:1 to 4:1 (cf. page 7, lines 26 to 33;

page 8, lines 4 to 10). The three sub-classes which
are explicitly envisaged (cf. page 8, lines 11 to
20), nanmely (1) copolyesters derived from
terephthalic acid and CHDM et hyl ene glycol with a
nol ar predom nance of the latter, (2) copolyesters
derived terephthalic acid, isophthalic acid and CHDM
known under the trade name KODAR A 150, and (3)

copol yesters wherein the acid units derive presunably
fromterephthalic acid and/or isophthalic acid and
the glycol units derive predomnantly from CHDM the
remai nder from ethylene glycol, are described in

equi valent terns. For a skilled person there would
thus be no particular reason to consider the latter
sub-class (feature (b)).

As to the nmelt extrusion tenperature (feature (c))
all the exanples nention the sane tenperature of
260°C, whether a single screw or a twin screw
extruder is used, and a possible influence of that
paranmeter on the quality of the resulting blends is
not consi dered.

6.2 The above di scussion of D2 (cf. point 3.2) nmakes it
however obvious that a skilled person woul d consi der

3140.D Y A
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t he conbination of features (b) and (c), although
di scl osed in connection wth polycarbonates, for the
solution of the technical problem

The experinental data reported in Exanple 3 show,
first, the advantages to be expected by (i) |owering
t he amount of the polyester in the noul ding
conposition and (ii) increasing the anount of CHDM in
t he di ol conponent used to prepare that polyester.
This means that there was an incentive to consider a
pol yester conponent within the terns of feature (b).
These data al so denonstrate that the resistance to
yel | owi ng upon exposure to sterilizing irradiation
increases with the nelt blending tenperature, so that
the skilled person would consider a high tenperature
in accordance with feature (c).

6.3 In the Statement of G ounds of Appeal the Appell ant
poi nted out (i) that a particul ar advantage obtai ned
in D2 was the absence of any substanti al
transesterification reaction between the
pol ycarbonate and the PCT; (ii) that this was to be
attributed to the absence of conmonomer units in the
pol yester, and (iii) that, consequently, D2 taught
away from pol yner conpositions based on copol yners
with additional units, such as copol yestercarbonate
and copol yester. This argunent cannot be accepted for
the follow ng reasons.

The critical passage in D2 referred to by the
Appel l ant (cf. page 3, lines 6 to 11) specifies that
the adm xture of (a) 82 to 95% by wei ght aromatic
pol ycarbonate and (b) 5 to 18% by wei ght CHDM based
pol yester is essentially free of copol ymer produced
by transesterification of (a) and (b) and that the
pol yester (b) is essentially free of a dicarboxylic

3140.D Y A
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acid and a second diol. This statenent, however, does
not support a general correl ation between conononer
units and transesterification. As it appears fromthe
prior art reviewin D2 (cf. page 2, lines 13 to 52,
in particular lines 47 to 49), conpositions having 10
to 90% by wei ght pol ycarbonate and 10 to 90% by

wei ght CHDM based pol yester, hence wherein both
conponents can be regarded as honopol yners, contain 1
to 50% by wei ght of these polyners in a conplex form
resulting fromtransesterification. Conversely, the
sanme prior art review nmentions docunents which
descri be bl ends of a pol ycarbonate and a CHDM based
pol yester derived froma m xture of aromatic

di carboxylic acids and/or an additional glycol,

wi t hout apparently any transesterification. That
transesterification is not directly related to the
presence of conononer units in the polynmers is also
evident from D1, which discloses blends of a

copol yestercarbonate and a pol yester derived from
terephthalic acid and/or isophthalic acid, CHDM and
et hyl ene gl ycol; although both pol ynmer conponents are
copolynmers, there is no nention of
transesterification in the whol e docunent. In fact,
as explained in D2 itself (cf. page 3, lines 27 to
29), the cause of transesterification is to be found
in the nethod of preparation of the polyester, which
i nvol ves the use of a transesterification reaction
catalyst, with the consequence that residual amounts
of catalyst may remain in the polyester; in that

case, the copolyner formation initiated by these
catal ytic residues may be sinply inhibited by
guenching the transesterification reaction catal yst
by the addition of a conventional quenching agent. It
is therefore not surprising the find a phosphite or
phosphorous acid, both well known quenchi ng agents,
in the conpositions processed in D1 (cf. Exanples 1
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and 2) and in D2 (cf. Exanples 1 and 2), which neans
that the skilled person is not only aware of the risk
of transesterification, but also able to cope with

t hat phenonenon.

For these reasons the possibility of
transesterification would not deter a skilled person,
aware of the increased resistance to irradiation
conferred to polycarbonates by the conbinati on of
features (b) and (c), from applying that conbination
of copol yest ercar bonat es.

A final point to consider is the feature "m ni mum
mel ti ng point peak of about 291°C' characterizing the
pol yester resin.

Al t hough this paraneter is not nentioned in the above
docunents, it is inportant to note (i) that the

copol yester avail able under the trade nane

KODAR A 150 is particularly recommended in D1

(cf. page 8, lines 17/18), in D2 (cf. page 4, lines 3
to 5) and in the application in suit (cf. page 10,
line 32 to page 11, line 3), and (ii) that the

pol yester used in D2 (cf. Caim1l) is the honopol yner
referred to as PCT honopol ynmer in the application in
suit (cf. page 9, line 31 to page 10, line 2). Thus,
as a general feature concerning all the polyesters,
in particular KODAR A 150, it is not even different
fromthe prior art. As a specific feature concerning
PCT honopol yners commerci ally avail abl e under the
trade nane PCT-3789, the evidence of any effect
related to a mninmumnelting point peak of 291°C has
not been provided; this paraneter nust therefore be
regarded as an arbitrary val ue, consequently as a
non-i nventive feature.
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This shows that the presence or the absence of this
paranmeter has no bearing on the issue of inventive
step, so that a prelimnary discussion of the
adequacy of its support in the application as
originally filed in order to deal separately with the
mai n request and the auxiliary request was
super fl uous.

It follows fromthese considerations that the
subject-matter of Clainms 1 and 6 of both the main and
the auxiliary requests does not involve an inventive
step within the neaning of Article 56 EPC.

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

E. Gorgmaier C. Gérardin

3140.D



