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Summary of Facts and Submn ssions

1018.D

Eur opean patent application No. 93 120 804.5 filed on
23 Decenber 1993 in the name of Mtsui Chemcals Inc.,
claimng priority of eight earlier patent applications
i n Japan and published under No. 0 603 889 on 29 June
1994, was refused by a decision of the Exam ning

Di vision issued on 9 March 1998. The deci si on was based
on the set of Cains 1 to 13 as originally filed,

i ncl udi ng i ndependent Clains 1 and 13 which read as
fol | ows:

"1l. A process for preparing a polyhydroxycarboxylic
acid having an inherent viscosity of 0.3 dl/g or nore
by dehydrating pol ycondensation of |actic acid or of

| actic acid and anot her hydroxycarboxylic acid as a raw
material in an organic solvent in the presence or
absence of a catal yst, wherein the content of one or
nore inmpurities selected fromthe group consisting of
met hanol , et hanol, acetic acid, pyruvic acid, fumaric
acid, nethyl lactate, ethyl lactate and butyl |actate
in the raw material for the polycondensation is 0.3 %
by nole or less in total, based on said |actic acid or
| actic acid and anot her hydroxycarboxylic acid."

"13. Araw material for use in the preparation of a

pol yhydr oxycar boxyl i c acid having an inherent viscosity
of 0.3 dl/g or nore, conprising lactic acid or lactic
acid and anot her hydroxycarboxylic acid, wherein the
content of one or nore inpurities selected fromthe
group consi sting of nethanol, ethanol, acetic acid,
pyruvic acid, fumaric acid, nmethyl |actate, ethyl

| actate and butyl lactate is 0.3 %by nole or less in
total, based on the anopunt of said lactic acid or of
said lactic acid and the other hydroxycarboxylic acid."
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Clainms 2 to 12 related to preferred enbodi nents of the
process according to Caiml.

The Exam ning Division refused the application on the
grounds that the subject-matter of Clainms 1 to 13

| acked novelty over docunent D1 (EP-A-572 675) and that
docunent D2 (EP-A-26 599) anticipated Cains 1 to 3, 5,
6 and 13. More specifically the decision held that D2
di scl osed a copolyner of lactic acid and glycolic acid
havi ng an inherent viscosity of 0.08 to 0.30 dl/g which
coul d be prepared at tenperatures of from 100 to 250°C,
optionally in the presence of a solvent and that,

al though D1 did not explicitly disclose the | evel of
inmpurities in the starting hydroxycarboxylic acids, it
coul d be deduced fromthe conparative Exanpl es

di scl osed in the application and the inherent viscosity
of the pol yhydroxycarboxylic acids obtained in

Exanple 3 of D1 that these inpurities were below the

| evel as required by Caim1l. Concerning the subject-
matter of independent Claim 13, the decision stated
that lack of inpurities did not render a known product
novel .

On 4 May 1998 a Notice of Appeal was | odged by the
Appel I ant (Applicant) against this decision with
si mul t aneous paynent of the prescribed fees.

In the Statenent of G ounds of Appeal filed on 15 July
1998, the Appellant argued essentially as follows:

(1) D1 did not recognize the inportance of the |evel
of the specific inpurities on the nol ecul ar
wei ght of the pol yhydroxycarboxylic acid
obt ai ned. The content of these inpurities in the
starting conponents was neither explicitly nor
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inplicitly disclosed in D1.

The conparison between Exanple 3 of D1 and
Exanple 1 of the present application showed that
t he concl usi on drawn by the Exam ning Division
concerning the level of inpurities in the
starting conponents of D1 had no basis since the
pol ynmer of Exanple 3 of D1 had been obtai ned
under different conditions, in particular by
applying a nuch | onger reaction tinme than in
Exanple 1 of the present application.
Furthernore, the results of conparative

Exanple 1 of the present application
denonstrated that under the sane reaction tine
as in Exanple 1 a polyner having a nuch | ower
nol ecul ar wei ght was obtained. In other words a
hi gh nol ecul ar wei ght could only be obtained in
D1 if the reaction tinme was increased.

Dl did not teach to select in advance and to use
raw materials having a specified | evel of
inpurities. Thus, the subject-matter of Clains 1
to 13 was novel over D1.

The subject-matter of these clains was not
antici pated by docunent D2, since this
docunent di scl osed neither polyners with the
requested i nherent viscosity nor the |evel of
inmpurities of the raw materi al s.

The subject-matter of Cains 1 to 13 al so

i nvol ved an inventive step over DI and D2, since
there was no suggestion in these docunents that
by using raw materials containing | ess than a
speci fied anobunt of inpurities one could obtain
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a nore efficient reaction as indicated by the
hi gh i nherent viscosity and the high yields
shown in the exanples of the present
appl i cation.

In an annex to the sunmons to oral proceedi ngs dated
17 Novenber 2000, the Appellant was infornmed about a

number

(i)

(i)

(iii)

of essential questions to be discussed.

The question arose whether the concentration of
inpurities as defined in Claim21l under

consi deration had necessarily and inevitably
been met in those exanples of D1 which gave

pol ynmers havi ng hi gh nol ecul ar wei ghts

equi valent to inherent viscosities of at |east
0.3 dl /g and whet her the concl usion was correct
whi ch was drawn by the Exam ning Division on the
basis of the I ow inherent viscosities and

nmol ecul ar wei ghts obtained in the conparative
exanples in the present application that D1
antici pated the clained process.

The raw material according to Caim13 did not
appear to be novel over lactic acid per se.

Having regard to the wording of Caim1l and the
fact that each of the eight earlier

applications, the priority rights of which were
clainmed, referred to a maxi nrum anount of only
one of the inpurities separately, the validity
of the priority clains had to be considered. As
a consequence thereof, D1 which was published in
the priority interval was possibly to be taken
into account as closest prior art for the
assessnent of inventive step.



VI .

1018.D

(iv)

(v)

- 5 - T 0841/ 98

The invention could then be regarded as a nere
nmodi fication of the process of D1 (i.e. use of
raw materials with a greater purity) and | acking
therefore inventive step.

An objection under Article 84 EPC was al so
rai sed against Claiml since the nethod for
determ ning the inherent viscosity of the
pol yhydr oxycar boxylic acid was not i ndicated
t herei n.

Wth its response filed on 2 February 2001, the

Appel I ant submtted a new set of Clains 1 to 12 which

differed fromCdains 1 to 13 as originally filed by the

indication in Caim1 of the nethod for determ ning the

i nherent viscosity and by the deletion of independent
G ai m 13.

The Appel |l ant argued essentially as follows:

(i)

(i)

(iii)

There was no basis for the conclusion that the
raw material used in the Exanples of D1 had
necessarily and inevitably the required purity.

The feature of using pure starting conponents
was not taught in D1. To the contrary the
Exanpl es of D1 clearly showed that the only
requi red neasure for obtaining the high

nol ecul ar wei ght was the renoval of water from
the reaction m xture.

The control of the water content of the
pol yneri sati on system which was an essenti al
feature of the process of D1, was rather
conplicated, whilst the sinple control of the
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purity of the raw materials was nuch easier to
performwith better reliability and
reproducibility.

(iv) Thus, Clains 1 to 12 net the requirenents of
Articles 54 and 56 EPC.

At the Oral Proceedings held on 6 March 2001, the
Appel l ant submtted a main and an auxiliary request
conprising two versions of a new Claim1l each foll owed
by Clains 2 to 12 as submtted on 2 February 2001.

Claim1 of the main request reads as follows:

"1l. A process for preparing a polyhydroxycarboxylic
acid having an inherent viscosity of 0.3 dl/g or nore,
measured at 20°C at a concentration of 0.1 g solid

pol ynmer/ 100 m di chl or onet hane, by dehydrating

pol ycondensation of lactic acid or of lactic acid and
anot her hydroxycarboxylic acid as a raw naterial in an
organi c solvent in the presence or absence of a

catal yst, while renoving the water generated in the
reaction by distillation of the solvent, dehydration of
the solvent distilled off by treatment with a drying
agent or by distillation and returning dehydrated
solvent to the reaction system wherein the content of
one or nore inpurities selected fromthe group

consi sting of nethanol, ethanol, acetic acid, pyruvic
acid, fumaric acid, nmethyl |actate, ethyl |actate and
butyl lactate in the raw material for the

pol ycondensation is 0.3 % by nole or less in total,
based on said lactic acid or lactic acid and anot her
hydr oxycar boxylic acid."

Caiml of the auxiliary request was further limted
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with respect to the water content of the sol vent
returned to the reaction m xture.

VIII. The Appellant requested that the decision of the
Exam ning Division be set aside and that a patent be
granted on the basis of sets of clains conprising
Claim1l according to the nmain request submtted in the
Oral Proceedings or Claim1 according to the auxiliary
request submtted at the Oral Proceedings.

Reasons for the Deci sion

1. The appeal is adm ssible.
Mai n Request
2. Adm ssibility of anendnents

2.1 Caiml differs fromCaim1l as originally filed by

(a) the incorporation of the nmethod for determ ning
the i nherent viscosity of the obtained
pol yhydr oxycar boxylic acid, and

(b) the incorporation of the feature "while renoving
the water generated in the reaction by
distillation of the solvent, dehydration of the
solvent distilled off by treatment with a drying
agent or by distillation and returning dehydrated
sol vent to the reaction systent.

For these anendnents, support can be found on page 8,
lines 13 to 27 and page 9, lines 15 to 25 of the

application as originally filed.

1018.D Y A
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Hence, no objection arises under Article 123(2) EPC in
respect of the anendnents nmade, which are consequently
adm ssi bl e.

Carity

An independent claimnust define all the features
essential to carry out the invention. According to the
passage starting on page 8, line 13, the water
generated during the dehydrating pol ycondensati on nust
be renoved fromthe reaction system and inherent

vi scosity val ues depend on their neasuring conditions
(page 9, lines 15 to 25). In view of the anendnents in
Caim1l defining these features, the Board is satisfied
that Clains 1 to 12 neet the requirenents of Article 84
EPC.

Docunent s

The two docunents whi ch have been considered in the
exam ni ng procedure can be summari zed as fol | ows:

D1 di scloses a process for the preparation of

pol yhydr oxycarboxylic acid (referred to as PHA)
conprising conducting dehydrati ng condensati on of a
hydr oxycar boxylic acid or an oligoner thereof in a
reaction m xture contai ning an organic solvent and in
the substantial absence of water (Claim1l). The water
generated by the reaction is renoved by azeotropic
distillation of the solvent fromthe reaction system
and the dehydrated solvent is returned thereto. The
aver age nol ecul ar wei ght of the PHA obtained is in the
range of 15 000 to 200 000, wherein an average

nol ecul ar weight in the range of about 50 000 to

100 000 or nore is said to correspond to an inherent
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viscosity of fromO0.4 to 0.78 dl/g or nore (neasured at
20°C at a concentration of 0.1 g PHA in 100 m

di chl oronet hane). Exanple 3 refers to PHA having an
aver age nol ecul ar wei ght of 100 000 and an i nherent
viscosity of 0.84. The reaction is preferably carried
out at a tenperature in the range of 80 to 200, nore
preferably 110°C to 170°C, in presence of solvents such
as di phenyl ether or anisole. Tin catalysts may al so be
used in the polycondensation reaction. As indicated in
D1, the nol ecul ar weight of the PHA obtai ned depends
upon the kind and anpbunt of sol vent and catal yst used,
reaction tenperature, reaction tinme, water content of
the solvent in the reaction system(Cains 1, 2, 4, 13

and 14; colum 3, line 16 to colum 5, |ine 39;
colum 5, line 48 to colum 6, line 16; colum 7,
l[ines 9 to 37; colum 8, lines 9 to 14; columm 9,

lines 27 to 38; Exanples 1 to 29 and 31).

D2 refers to copolyners of lactic acid with glycolic
acid, which conprise 60 to 95 percent by wei ght of
lactic acid and 40 to 5 percent by weight of glycolic
acid, said copolyners having an inherent viscosity of
0.08 to 0.30 (25 °C, polyner concentration in
chloroform 0.5 g/100 m) and a nol ecul ar wei ght of
6000 to 35 000. These copolyners are prepared by
condensation of the mxture of lactic acid and glycolic
acid in the presence of a strong acid ion-exchange
resin. Although reference is nmade to the optiona
presence of solvents, the reaction is preferably
carried out in their absence (i.e. in the nelt) and in
such a manner that water forned during the

pol yneri zation is renoved, e.g. by distillation
(Clainms 1, 9; page 6, lines 7 to 30; page 15, lines 4
to 17, Exanples 1 to 7).
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The polyners prepared in the exanpl es have inherent
viscosities of from0.12 to 0.20. In the Table

(page 20), two 90: 10 copolyners are reported to have
both an i nherent viscosity of 0.20 dl/g and average
nol ecul ar wei ghts of 21 563 and 30 946, respectively.

5. Novel ty

5.1 As indicated under point 4.1, D1 relates to a process
for the manufacture of PHA by dehydrati ng condensation
in the presence of a solvent. The docunent refers to a
nunber of process features having a decisive influence
on the average nol ecul ar weight of its products, i.e.
ki nd and anount of solvent and catal yst, reaction
tenperature, reaction tine and treating nethods of
azeotropically distilled solvent (colum 7, lines 30 to
35), but makes no explicit reference to the inpurity
content of the hydroxycarboxylic acid used as starting
conponent s.

5.1.1 As pointed out by the Appellant during the ora
proceedi ngs, the characterising feature of the
I nvention under consideration is the limtation of the
maxi mum content of specific inmpurities in the reaction
m xture (ethanol, nethanol, acetic acid, pyruvic acid,
fumaric acid, nethyl lactate, ethyl |actate and butyl
| actate) to a very small anmpunt of at nost 0.3% by
nol e, based on the hydroxycarboxylic acids used. Dl is
however totally silent with respect to any inpurities
in the reaction mxture, let alone the presence of the
speci fic conmpounds defined in daim1l. Such a
limtation is neither explicitly nor inplicitly
derivable from D1, even though nost of its exanples
di scl ose the manufacture of PHA having average
nol ecul ar wei ghts of 50 000 or nore, i.e. inherent

1018.D Y A
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viscosities of at least 0.40 dl/g (Exanples 1 to 29 and
32), in which process the dehydrating pol ycondensati on
of lactic acid is carried out in the presence of a
solvent, the water generated during the reaction is
renoved fromthe reaction system by azeotropic
distillation and separation fromthe solvent, and the
dehydrated solvent is returned to the reaction system

The Board accepts the Appellant's argunent that it
cannot be concluded fromthe Exanples of D1 that the
starting conponents necessarily and inevitably neet the
purity requirenment of present Claim1l, because the
process conditions used in these exanples are not
exactly the sane as those used in the exanples of the
present application. In view of the various factors
mentioned in DL which affect the nol ecul ar wei ght of

t he PHA obtai ned, the influence of one factor, in
particular the inpurity content, can only be determ ned
provided all the other paraneters renain the sane, as
is denonstrated e.g. in Exanple 1 and conparative
Exanple 1 of the present application. This requirenent
is not fulfilled when conparing exanples from D1
directly with those in the application.

It follows that it cannot be deduced beyond any
reasonabl e doubt, that the starting hydroxycarboxylic
acids used in the Exanples 1 to 29 and 31 of D1 would
necessarily and inevitably have exhibited the | evel of
purity as defined in present Claim1l and, consequently,
the novelty of the subject-matter of Clains 1 to 12
over D1 is acknow edged (Article 54 EPC).

The subject-matter of Clains 1 to 12 of the main
request is novel over D2, since this docunent does
nei t her disclose a process for the production of PHA
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having an i nherent viscosity of at least 0.3 (as
nmeasured in the present application) by dehydrating
pol ycondensation of lactic acid optionally together
wi t h anot her hydroxycarboxylic acid in a sol vent
conprising the return of the dehydrated solvent to the
reaction mxture nor to limt the maxi num presence of
certain conpounds in the reaction mxture as required
by daiml.

Consequently, the subject-matter of Cains 1 to 12
neets the requirenents of Article 54 EPC

Techni cal problemand its solution

The patent application relates to a preparati on process
of pol yhydroxycarboxylic acid.

Such processes are described in D1 and D2.

Si nce docunent D1 has been published on 8 Decenber
1993, i.e. after the filing date (17 Septenber 1993) of
the last of eight Japanese patent applications, the
priority of which is clained in the present
application, but before the filing date of the present
application (23 Decenber 1993), it is necessary to
determ ne whether the priority claimis valid.

The present application clainms priority of the
foll ow ng Japanese patent applications

P1: JP 346329/92, filed on 25 Decenber 1992,

P2: JP 346330/92, filed on 25 Decenber 1992,

P3: JP 77002/93, filed on 2 April 1993,
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P4: JP 79219/93, filed on 6 April 1993,

P5: JP 82867/93, filed on 9 April 1993,

P6: JP 229796/93, filed on 16 Septenber 1993,

P7. JP 231526/93, filed on 17 Septenber 1993, and

P8: JP 231527/93, filed on 17 Septenber 1993.

Each of these Japanese patent applications Pl to P8
requires that the anount of one specific inpurity in
the raw material nade up of lactic acid, a m xture of
| actic acid and anot her hydroxycarboxylic acid, or
their oligoners does not exceed 0.3 nol % (i.e. Pl:
met hanol, P2: nethyl lactate, P3: ethanol, P4: acetic
acid, P5: pyruvic acid, P6: fumaric acid, P7: ethyl

| actate and P8: butyl lactate).

Present Claim1 requires that one or nore inpurities
selected fromthe group consisting of nethanol,

et hanol, acetic acid, pyruvic acid, fumaric acid,

nmet hyl |actate, ethyl lactate and butyl |actate be
present in an amount of 0.3%by nole or less in total,
based on the lactic acid or the mxture of lactic acid
Wi t h anot her hydroxycarboxylic acid.

There is no disclosure in any one of P1 to P8 as to
whet her the total anpunt of the inpurities selected
fromthe group consisting of nethanol, ethanol, acetic
acid, pyruvic acid, fumaric acid, nethyl l|actate, ethyl
| actate and butyl |actate should be 0.3% by nole or
less in the lactic acid or in the mxture of lactic
acid with anot her hydroxy carboxylic acid. Each of the
docunents P1 to P8 only limts the content of only one
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specific inpurity but neither excludes the presence of
one or nore of the other specific inpurities nor limts
t hei r anount.

The Appel |l ant has enphasised in the oral proceedi ngs
that the application does not refer to inpurities in
general, but that it is essential for the clained

i nvention that the total ampunt of the specific

I mpurities does not exceed 0.3% by nole. As shown above
each of the priority docunents P1 to P8 only refers to
the presence of one specific inpurity in the starting
raw material, but they do not disclose this essentia
feature of the present invention. It follows that
Caim1l cannot have the benefit of the priorities
clainmed. The effective filing date is therefore the

23 Decenber 1993. (Article 89 EPC).

Consequently, D1 has to be taken into account for the
assessnent of inventive step of Cains 1 to 12 ,
because D1 belongs to the state of the art according to
Article 54(1)(2) EPC

In fact, the Appellant itself considered D1 to
represent the closest state of the art. D1 is the only
docunent concerned with the manufacture of PHA of high
nol ecul ar wei ght by dehydrating pol ycondensati on of

| actic acid or copolyner thereof wth another

hydr oxycar boxylic acid in a solvent, while renoving the
wat er generated by the reaction by distillation of the
sol vent and returning the dehydrated solvent to the
reaction system (cf. point 4.1).

As indicated in D1, the average nol ecul ar wei ght of the
resulting polynmer in the range of 15000 to 200000, as
wel | as the product yield depend on the specific
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conbi nati ons of process features, including kind and
anount of solvent and catal yst, reaction tenperature,
reaction tinme and treatnent of the solvent distilled
off (colum 7, lines 30 to 37). This is clearly
denonstrated by the exanples of Dl. Reference can e.g.
be nmade to Exanples 1 and 30 or 14 and 31, wherein the
wat er contents have respectively been changed from3 to
439 ppmand from1l to 450 ppm These exanpl es show t hat
in all cases the yield and the nol ecul ar wei ght depend
heavily on the water content besides the other factors
ment i oned above.

Starting fromDl and as indicated in the description,
the technical problem underlying the present
application may be seen as providing an alternative
process for produci ng high nol ecul ar wei ght PHA, which
Is easier to control and does not necessitate a strict
nmonitoring of the water content of the reaction system

According to the present application this problemis
sol ved by preparation of PHA by dehydrating

pol ycondensation of lactic acid or of lactic acid and
anot her hydroxycarboxylic acid as a raw material in an
organi c solvent in the presence or absence of a

catal yst, while renoving the water generated in the
reaction by distillation of the solvent, dehydration of
the solvent distilled off by treatnent with a drying
agent or by distillation and returning dehydrated
solvent to the reaction system wherein the content of
one or nore specific inpurities selected from net hanol,
et hanol, acetic acid, pyruvic acid, fumaric acid,

met hyl |actate, ethyl |actate and butyl lactate in the
raw material for the polycondensation is 0.3 % by nole
or less in total, based on said lactic acid or lactic
acid and anot her hydroxycarboxylic acid.
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The Iimtation of the content of inpurities in the raw
material for the polycondensation is sinple and nuch
easier to performthan a strict control of the water
content of the reaction system which continuously
changes during the pol ycondensation step.

In view of the present Exanples and conparative
Exanpl es corresponding thereto (cf. in particular
Exanple 1 and conparative Exanple 1 or Exanple 58 and
conparative Exanple 10) which denonstrate, whil st being
carried out under the sanme process conditions
(tenperature, reaction tine, solvent..), that a snmal

i ncrease of the ampbunt of specific inpurities from?O0.3
nmol % or less to values slightly above this Iimt (e.g.
0.31 nol %9 results in a significant decrease of the
nol ecul ar wei ght of the obtained PHA and the yield, the
Board is satisfied that the problem has effectively
been sol ved.

Qbvi ousness
It remains to be deci ded whether this sol uti on was

obvious to a person skilled in the art having regard to
the cited prior art.
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7.1 D1 di scloses the influence of several process factors
on the nol ecul ar wei ght of the obtained PHA and
stresses the inportance of the control of the anobunt of
water in the reaction solvent (colum 4, line 39 to
colum 5, line 5; colum 7, lines 8 to 37), but Dl is
totally silent on a possible influence of the anpunt of
the specific inpurities nentioned in Claim1 of the
present application on the nol ecul ar wei ght of the PHA
obt ai ned.

It follows that D1 by itself does not provide any
incentive to solve the above technical problemin
accordance with Caim 1.

7.2 D2 deals with a totally different problem i.e. that of
avoi di ng unpredi ctabl e degradation of l|actic
acid/ glycolic acid copolyners due to the content of
pol yneri sation catalyst as an inpurity (page 2,
lines 17 to 27). Hence, there is no indication either
in D2 as to whether certain inpurities and their
content in the raw material may affect the nol ecul ar
wei ght of PHA obtai ned by dehydrating pol ycondensati on
in a sol vent.

Consequently, D2 does not provide any information
either to solve the above technical problem nor any

i ncentive to nodify the teaching of D1 in such a way
and to arrive at sonething falling within the terns of
Caiml.

7.3 Even in view of the general know edge that the inpurity
content of the starting conponents should be as |ow as
possi bl e in polycondensation reactions in order to
avoi d side reactions, the critical effect of the total
content of 0.3 nol %or less of the specific inpurities

1018.D Y A
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(i.e. ethanol, nethanol, acetic acid, pyruvic acid,

mal eic acid, nethyl lactate, ethyl |actate and butyl

| actate) of the starting raw materials on the nol ecul ar
wei ght of the obtained PHA, as denonstrated by the
experinental data in the application, could not have
been foreseen.

It follows that the solution of the technical problem
as defined in Caim1l does not arise in an obvi ous way
fromthe state of the art relied upon by the Exam ning
Di vi sion. Consequently, the subject-matter of Caiml
i nvol ves an inventive step wthin the nmeaning of
Article 56 EPC.

Clains 2 to 12, which relate to preferred enbodi nents
of the process according to Claim1l, are supported by
the patentability of the main claimand thus also

al | onabl e.

Auxi liary request
Since the main request is allowable, it is not

necessary for the Board further to consider the
auxi liary request.
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For these reasons it is decided that:

1. The deci si on 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 Caim1l of the
mai n request submtted at the oral proceedi ngs and
claims 2 to 12 subnmitted with the letter of 2 February
2001 and a description yet to be adapted.

The Regi strar: The Chai r man:

E. Gorgnmaier A. Daweritz
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