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Summary of Facts and Subm ssi ons

0135.D

The grant of European patent No. 0 304 401 in respect
of European patent application No. 88 810 548.3 filed
on 12 August 1988 and claimng priority of 18 August
1987 of an earlier application in Geat Britain
(8719485), was announced on 2 March 1994 (Bulletin
94/ 09) on the basis of 27 clains.

Claiml as granted reads as foll ows:

"1l. A process of form ng shaped articles fromstarch
conprising the steps of:

(a) heating a solid starch conposition conprising
starch and water, wherein said starch is selected
fromthe group consisting of chemcally non-
nmodi fied starch conposed mainly of anyl ose and/ or
anyl opectin and physically nodified starch, and in
whi ch the water content is in the range of from 10
to 20% by weight with respect to that of the
conposition, in a screw barrel of an injection
nol di ng machi ne or an extruder, to a tenperature
of from80°C to 200°C, and at a pressure of from
zero to 150 x 10° Nn?, thereby to forma nelt;

(b) transferring the nelt to the nold while
mai ntai ning the water content in the range of from
10 to 20% by weight with respect to that of the
conposi tion; and

(c) <cooling the nelt in the nold to a tenperature
below its glass transition tenperature to forma
solid shaped article,
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characterized in that

the solid starch conposition of step a) has been
obt ai ned by previously heating said starch being

sel ected fromthe group consisting of chemcally
non-nodi fi ed starch conposed mainly of anyl ose and/ or
anyl opectin and physically nodified starch, and in

whi ch the water content is in the range of from10 to
20% by weight with respect to that of the conposition,
in a closed volune to a tenperature within the range of
120°C to 190°C, at a pressure corresponding to the
vapour pressure of water at the used tenperature and up
to 150 x 10° Nn?, whereby the nelt so obtained has been
extruded, cooled to solidify and granul ated."

Clains 2 to 23 concern preferred enbodi nents of the
process according to Caim1l.

The patent as granted additionally contai ned product
Clains 24 to 27 relating to shaped articles and to the
melt as obtained in or during the process according to
the precedi ng clains.

On 19 Novenber 1994 and 25 Novenber 1994, Notices of
Qopposition were filed by two Qpponents in which
revocation of the patent in its entirety was requested
on the grounds of |ack of novelty within the nmeaning of
Article 54(1) and (2) EPC and inventive step within the
meani ng of Article 56 EPC. Opponent | additionally

rai sed the objection of insufficiency of disclosure
under Article 100(b) EPC, but withdrew its opposition
by letter dated 15 Novenber 1996.

The obj ections were supported essentially by the
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foll owi ng docunents:

D1: translation of JP-B-53-019645 into English, and

D4: EP-A-0 118 240.

By interlocutory decision announced orally on

13 Decenber 1996 and issued in witing on 21 February
1997, the Opposition Division held that the grounds of
opposition did not prejudice the maintenance of the
patent in anmended form the amendnents consisting in
the deletion of Cains 24 to 27 and m nor adaptations
of pages 2 and 3.

(1) I n substance, the Opposition Division took the
view that the clainmed subject-matter was nove
over D4, because the citation disclosed a one-
step process and the cooling and granul ati on of
an internediate solid product was not discl osed.

Novelty was al so accepted vis-a-vis Exanple 1 of
D1 which | acked two essential features of
Claim1l1l. Contrary to the requirenent in the
characterising part of Claim1 under dispute,
the starting material for the process described
in Exanple 1 of D1 contained nore than 20% of
water. As cal cul ati on showed, the total amount
of water in the conposition was 44.2% Moreover,
Dl did not disclose the formation of a nelt as
required in the clainmed process.

(1) D4 was regarded as representing the closest
prior art and as being concerned with precisely
the sane type of problemas the patent in suit,
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nanmely the production of shaped articles by
subjecting starch to heat and pressure, while
controlling the water content, in an extruder or
i njection nolding machine. Starting fromthis
docunent, it was not considered obvious to
convert the known one-stage process into a two-
stage process by inserting the steps of cooling,
solidifying and granul ating in accordance with
the requirenents of the patent in suit in order
to inprove the physical properties of the known
nol ded destructurised starch products.

Figure 7 of the patent in suit showed that under
ot herw se identical conditions, the nolten
starches processed according to Caim1 had

| ower nelt viscosities than starches processed
according to D4. Lower nelt viscosities were
associated with |ower sensitivity to residence
time and shear rate, leading to inproved process
stability and a nore reproduci ble product. This
effect could not have been predicted, and there
was no obvi ous reason why the skilled person
shoul d have been led to nodify the known process
in the way as done by the Patentee in the
expectation of producing this desired effect.
Consequently, an inventive step of the process
according to Caim1 was acknow edged.

Since all the remaining Clainms 2 to 23, being
dependent on Claim1l, were further limtations
of that process, they al so enbodied an inventive
st ep.

The objection under Article 100(b) EPC, which



0135.D

- 5 - T 0435/ 97

had been raised by Opponent | only, was not
founded since the patent specification contained
sufficient information for a skilled person,
using routine optimsation of process
paranmeters, to carry out the clained invention

On 18 April 1997, a Notice of Appeal was |odged by the
remai ni ng sol e Qpponent Il (Appellant) against this

i nterlocutory decision with simultaneous paynent of the
prescri bed fee.

In the Statenent of Grounds of Appeal filed on 19 June
1997, the Appellant nmaintained its objection of Iack of
novelty. To that end it relied mainly on DI and

D3: a declaration of Dr. |I. Tonka fromthe Institut
far Polynere - Pol ynertechnol ogie of the ETH
Zurich, dated 17 June 1997

In that docunent, reference was nmade to an article
having the title

D9: "Thermally Induced Structural Transitions in the
Starch/Water Systemt by RW WI I enblcher,
|. Tonka and R Miller.

According to D8, this article was published in

"Car bohydrates in Industrial Synthesis": Proc. Synp.
Div. Carb. Chem Am Soc., Verlag Dr. A Bartens,
Berlin, 1992, pages 93 to 111.

I n substance, it argued essentially as foll ows:

(1) Exanple 1 of Dl (pages 3 and 4) literally
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anticipated Caiml in its entirety.

In pre-stage (1) a starch material was
pretreated with glycerol and distilled water
resulting in a chemcally non-nodified or
physically nodified starch as used in the
patent in suit as a starting material .
According to D8, this starting material had
a maxi num water content of 17.9 % by wei ght
at the end of pre-stage (1).

In stage (2), this physically nodified
starch was fed to an extruder correspondi ng
to the closed volune in the patent in suit.

The starch conposition was processed at a
tenperature within the range of from 120 to
150°C and at a pressure of 100 kg/cnt.

In view of D8 (answer to question 2), the
processing of the material in stage (2) of
D1 nust have inevitably taken place in
nolten state.

At the end of stage (2) the starch was
formed into pellets and their water content
was adj usted to about 13 % by wei ght.

I n subsequent stage (3) a second extrusion
step was carried out, the above pellets
having a water content of about 13 % by
wei ght being fed into the extruder. The
tenperature in this stage was 120 to 150°C
at a pressure of 150 kg/cnft.
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7. 1t was evident from D8 (answer to question
3) that in stage (3) the conposition was
present as a nelt and was fornmed into
capsules, i.e. "solid shaped articles".

The assunption in the decision under appeal (cf.
reasons, point 3.4) that a water content of 10
to 20 % by weight at the begin of stage (2) in
D1 woul d be specul ative, was not accept ed.
Contrary to the statenent of the Respondent
(Proprietor) in the opposition proceedi ngs and
as shown in D8 (answer to question 1), the water
content would not be significantly above 20 % by
wei ght .

Answer 2 in D8 provided evidence by neans of
X-ray diffraction that the presence of a nelt in
stage (2) was not a specul ative assunpti on,
contrary to the finding of the Opposition

Di vi si on.

Simlarly, the presence of a nelt in stage (3)
of D1 would not be specul ative either.

On page 2, second paragraph, lines 3 and 4, of
D1 a nunber of different native starches was
menti oned, thus anticipating Caim?2.

Exanple 1 of D1 also anticipated the water
content of 12 to 19 % by weight as defined in
Claim 3.

The process features in the further dependent
clains were known to a | arge extent from D1.
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(viii) D4 differed fromthe clainms only in that it did
not di sclose a two-stage process, which was
however known from D1 (point 2.2).

In its Counterstatenent of Appeal, received on 12 My
1998, the Respondent (Proprietor) supported the
findings of the decision under appeal substantially as
fol | ows:

(1) The technical significance of D8, which was
al l egedly based on a repetition of D1, was
objected to (points 6 to 6.2.1 and 6.4 to
6.5.1), because it did not contain any
particul ars of the experinents, but appeared to
be based on assunptions resulting from
theoretical and specul ative answers to sone
guestions raised by the Representative of the
Appel l ant. The data submtted could not thus be
considered to be based on true repetitions of
Exanple 1 of D1, but to result fromwlful
nodi fi cations of that exanple.

(i) The Respondent referred to its statenents
submtted in its letter dated 14 August 1995
during the opposition proceedings.

(iii) Additionally, it reiterated these previous
argunent s and enphasi sed the conplexity of the
process as described in Exanple 1 of D1
(points 4 to 4.5.8). Thus, after heating starch,
gl ycerol and water to forma sol having a water
content of 44% pouring the sol on a cooling
belt to forma filmand crushing the filmto
smal | particles, which were then pressed by
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means of a screw type extrusion nol di ng nmachi ne
into nolds to formsmall rods, the rods were
formed into pellets having a water content of
about 13%in a rotary dryer. These rods were
then aged for 24 h and subsequently subjected to
an extrusion nolding process to formthe desired
capsul es.

(iv) Further argunents were based on the nol ding
pressure in D1 (150 kg/nf), which indicated that
it was an extrusion instead of an injection
nmol ding as carried out in the patent (600 to
3000 kg/ n¥), and on the wall thickness of the
final products inferring that the materi al
present in the extrusion was not native
destructurised starch, but a material having
very | ow nol ecul ar wei ght which gave extrenely
low nelt viscosity fluids.

(v) To further substantiate this statenent an
experinmental report (Annex A) was submitted to
denonstrate that sols could only be obtained in
the first step of Exanple 1 if short chain
pol ysacchari des conparable to naltodextrins,
i.e. chemcally nodified starch, were used
(points 6.3 to 6.4.1).

Wth effect from9 Novenber 1999 the patent was
transferred to Novanont S.p.A (Respondent) for all the
desi gnated Contracti ng States.

Oral proceedi ngs, which had been requested by both
parties as an auxiliary neasure, were scheduled to take
pl ace on 18 January 2000. Together with the sumons to
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t he hearing, a conmunication was issued on 9 August
1999 indicating the general principles according to

whi ch novelty and inventive step would be deci ded upon
by the Board. In particular, it was pointed out that
novelty of the claimed process woul d be acknow edged i f
the presence of at |east one distinguishing feature

bet ween the subject-matter of Claim1l and the

di scl osure of any docunent coul d be denonstrated
clearly and unanbi guously either in ternms of starting
conpounds or in terns of processing conditions.

By letter of 29 Novenber 1999, the Appellant inforned
the Board that it would not attend the hearing on

18 January 2000 and requested that a decision be issued
based on the state of the file; by letter of

30 Novenber 1999, it also withdrewits request for ora
proceedi ngs.

By letter received on 17 Decenber 1999, the Respondent
confirmed its auxiliary request for oral proceedings.

In view of these facts, the hearing was cancel |l ed on
22 Decenber 1999.

The Appel |l ant requested that the interlocutory decision
under appeal be set aside and that the patent be

revoked in its entirety.

The Respondent requested that the appeal be dism ssed.

Reasons for the Deci sion

1

0135.D

The appeal is adm ssible.
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Procedural WMatter

To support its argunents in the Statenent of G ounds of
Appeal , the Appellant referred to two new docunents not
considered by the first instance, first a declaration
D8, which contains a technical opinion foll owed by an
experinmental report, secondly an article D9.

As the Respondent offered detailed coments on both the
techni cal opinion and the experinental report of D8,
there is no obstacle to the introduction of that
docunent into the proceedi ngs.

D9, by contrast, which bears no date of publication,

but of which D8 says that it was published in 1992 (cf.
page 4, lines 17 to 24), i.e. after both the priority
and the filing dates of the patent in suit, does not
formpart of the state of the art and will therefore be
di sregar ded.

The Counterstatenent of Appeal contains a detailed

di scussion of the points raised in the Statenent of
Grounds of Appeal and further experinental data.
Despite the long period of tinme available since its
subm ssion and the indication by the Board of the
features essential for the issue of novelty (cf.
comuni cation annexed to the summons dated 9 August
1999), the Appellant has not presented any further
argunments, but only requested that a decision based on
the state of the file be issued.

It is thus evident that the Appellant has had anple
opportunity to coment on the grounds and evi dence on
whi ch the present decision is based and that the
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i ssuance of this decision on the basis of the witten
argunents is thus possible (Article 113(1) EPC).

Wrding of the Cains

No objections under Article 123(2) and (3) EPC were
rai sed with respect to the del etion of product

Clains 24 to 27 and the consequenti al anendnents on
page 2, lines 3 and 57, nor to the m nor anendnent on
page 3, line 1 (as annexed to the interlocutory

deci sion). Since the Board also concurs with the view
that these anendnents conply with the requirenents of
Article 123 EPC, there is no need to consider this
Issue in further detail.

Novel ty

The Board concurs with the finding of the Opposition
Di vision in the decision under appeal, which was not

di sputed by the Appellant, that the subject-matter of
Caiml relates to a process including two separate

st ages, whereas D4 concerns a one-stage process (see
the patent in suit, page 2, lines 14 to 36; the | ast
page of the Statenment of G ounds of Appeal, lines 8 to
12; and the interlocutory decision, point 3.3). Hence,
the process according to Caim1 is novel with respect
to this prior art disclosure.

In the Statenent of G ounds of Appeal, however, the
Appel lant mainly relied on Exanple 1 of D1 and D8 to
substantiate its objection of |lack of novelty.

The Appellant's assunption, that the starch materi al
("Starkematerial") used in the exanple as a starting
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material was a chem cally non-nodified or physically
nodi fied starch (Statenent of G ounds of Appeal,

page 2, lines 7 to 11), has been disputed by the
Respondent (Counterstatenent of Appeal, points 4.5.3 to
4.5.7). According to the Respondent, the evidence (i.e.
D8) and the interpretation of D1 based thereon as
presented by the Appellant were not concl usive, because
D8 was not based on a true repetition of Exanple 1 of
D1 but on unjustified nodifications thereof resulting
fromtheoretical considerations and assunptions (see
point V.i), above).

In fact, the reaction conditions are indicated in D8
(points 2 to 2.2) only in very general terns, which do
not include all the necessary details of the processing
steps carried out. In particular, the exact conditions
are not given under which the starch was sol ubilised
("aufgeschl ossen”; 2.1) and forned to a so

(" Behandl ung"; 2.2), respectively. The "native starch”
used as a starting material is not identified either.
The passage on page 2, second paragraph, lines 3 and 4,
referred to in the Statenent of G ounds of Appeal,
mentions "various kinds of starch, grain flour of
wheat, rice, etc.", but does not provide the necessary
information to identify the starting nmaterial either.

In the absence of specific processing features which
woul d allow to identify the experinents in D8 as valid
conparative tests with respect to D1 and the patent in
suit, respectively, the spectra, diagrans and

phot ographs included in D8 are of no substantive val ue
to support the Appellant's case. Mreover, although

t hey provide evidence of the identical properties of
the products, they do not allow any concl usi on
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regarding the identity of the processes used to prepare
them (see D8, |ast page: "in other words, the two
processes 2.1 and 2.2 result in identical starch

mat eri al s", which processes - in D8, page 2, chapter 2
- are said to represent the patent in suit and D1,
respectively). This is a crucial defect in the
Appel l ant's argunents, since the clains concern a
process characterised by a conbi nati on of proper
process features defining steps (a) to (c) with the
product - by- process features of the conposition used in
step (a) (see the Counterstatenent of Appeal

point 6.1).

In Annex A submtted wth the Counterstatenent of
Appeal , the Respondent provided a detail ed experinental
report which shows that sols are only fornmed from

m xtures of 100 parts by weight of a starch material, 5
parts by wei ght of glycerol and 60 parts by wei ght of
distilled water (i.e. the ingredient ratios as used in
Exanple 1 of Dl1) under processing conditions in
accordance with the first step of Exanple 1 of D1, if
mal t odextrins, i.e. starch chemcally degraded by acid
hydrol ysis, are used as the starting starch nmaterial .
The other starch materials used in the experinents,
such as different native corn starches or anyl ose,
obt ai ned by precipitation with butanol from an aqueous
solution of corn starch, give "gumy aggregated starch
granul es" whi ch cannot be poured to formfilnms as
descri bed in that exanple.



4.2.5

4.2.6

4.2.7

0135.D

- 15 - T 0435/ 97

Addi ti onal neasurenents giving further details about
the drying of filns obtained fromone of the

mal t odextrin sols show that significant tinely effort
IS necessary to reduce the water content from nore than
30 % by weight to 20 % by wei ght, 20 % by wei ght being
the upper limt of the water content defined in
Claima1.

Thi s experinental evidence has not been di sputed by the
Appel | ant, which as the Cpponent has the onus of proof
for lack of novelty in opposition/appeal proceedings.

In points 4.3 and 4.4 of the Counterstatenment of
Appeal , the process steps in Exanple 1 of D1 are

di scussed in detail. After the preparation of a so
which is then cast to a film the filmis crushed to
obtain small particles which are subsequently pressed
into a nold by neans of a screw type extrusion nol di ng
machine to yield small rods of the sane size as the
nol d. These rods are then dried in a rotary drier,
until a water content of approximtely 13 %is

achi eved, and at the sane tine forned into pellets (D1,
page 4, paragraph 1). After aging for 24h these pellets
are nol ded to capsul es.

According to Caiml1, the solid starch conposition
having a water content of 10 to 20 % by weight and to
be used in the processing to shaped articles in steps
(a), (b) and (c) has been obtained by heating in a

cl osed vol une under specific tenperature and pressure
conditions to forma nmelt. The nelt is extruded, cooled
to solidify and granul at ed.

Granulation is a processing step generally known in
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this field of art. Reference can e.g. be nade to
Saechtling, International Plastics Handbook for the
Technol ogi st, Engi neer and User, Second Edition, Hanser
Publ i shers, Munich, 1987, page 47, "3.1.4. Plastics
Compoundi ng, 3.1.4.1. Thernopl astic conpounds": "For
nol di ng and extrusion, nost thernoplastic resins
require adm xture of auxiliary and additives (...) and
processing to conpounds in the formof pourable pellets
or granules. ... The hot conpound extruded through a
perforated die plate is granul ated either by action of
a dieface cutter and then cooling the | ens-shaped
granules in water or by cooling first and then cutting
into thick cylindrical pellets about 2 to 5 mmin

| ength.”

The process according to Caim1l does not include a

nol ding step to formsmall rods which are subsequently
formed into pellets in a rotary drier upon reduction of
the water content to 13% as described in Exanple 1 of
D1 (see point 3.2.5). The cl ai ned process does not

i nclude the process steps as disclosed in a nore
general way on page 2, |ast conpl ete paragraph of D1
either: "pelletising ... coarse powder under heat". On
the contrary, it requires the cooling of the extrudate
prior to the granul ation.

In view of these objective differences, the Board
concl udes that the process as defined in daim1lis

novel over D1.

For these reasons, the novelty requirenent of
Article 54(1) and (2) EPCis net by Caiml.

I nventive step
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5.1 In the Statenment of G ounds of Appeal, the Appell ant
has not presented any argunents to support the
objection to inventive step of Claiml initially raised
during the opposition proceedings. In addition to the
argunents dealing with novelty of daim1l vis-a-vis D1,
a short reference to D4 was nmade at the end of
point 2.2 dealing with the dependent clains, indicating
that, except for the two-stage nature of the clained
process, all other features were known from D4.

5.2 The Board concludes fromthese facts that the Appell ant
has not intended to object to the reasons on which the
Qpposition Division based its decision to acknow edge
an inventive step. Mreover, it does not see any reason
by itself either to take a different position in this
respect.

5.3 It follows that - for the reasons given in the decision
under appeal (points 4 to 4.10) - the process of
Caim1l would not be obvious to a person skilled in the
art having regard to the prior art docunents relied
upon by the Appellant, whether considered in isolation
or in conbination and, therefore, involves an inventive

st ep.
6. Clains 2 to 23, which relate to preferred enbodi nents
of the process according to Claim1l, are supported by

the patentability of the main claimand thus al so
al | owabl e.

O der

For these reasons it Is decided that:
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The appeal is dism ssed.

The Regi strar: The Chai r man:

E. Gorgmaier C. Gérardin
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