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Summary of Facts and Subm ssi ons

The deci sion of the opposition division revoking

Eur opean patent No. 0 580 860 was di spatched on

18 July 2000. The patent had been opposed on the
grounds that its subject-matter |acked novelty, or at

| east did not involve an inventive step.

1. On 27 Septenber 2000 the appellant N ppon Shi nyaku Co.,
Japan filed an appeal against this decision and paid
t he appeal fee on the sane day. The statenent of
grounds of appeal was received on 28 Novenber 2000.

L1l The foll ow ng docunents were primarily relied upon
during the appeal proceedings:

D5 US- A-4 957 681

D6: Brochure: "Zweiwelliger Schneckenkneter" ZSK 30,
Dec 1986

D7: Food Extrusion News, "Twi n Screw Extruders"

vol. 1, no. 1, 1987

Drawi ngs ZSK 30 dated October 1981

Brochure: "Zweiwelliger Schneckenkneter ZSK,

July 1996

D12: US-A-4 880 585

D13: US-A-4 801 460

D16: Letter from Werner & Pfleiderer dated
July 30, 1999

D17: Opinion of Professor Steffens dated May 23, 2000

D18: Exhibits A, B, C, D appended to D17

D22: Statenent by the inventor, M. Kouichi Mkam ch
dat ed 28 Novenber 2000

D36: Expert opinion of Prof. Kawashi ma dated
15 April 2004

3 3
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D37: Expert opinion of Dr. Terashita dated
14 April 2004

D40: Fol | ow-up exanple of D5 by different scientists of
Ni ppon Shi nyaku co. Ltd. dated 12-30 March 2004.

Oral proceedings (Article 116 EPC) took place on
2 June 2004.

Request s

The appel | ant (patentee) requested that the decision
under appeal be set aside and that the patent be

mai ntai ned as granted (main request) or, alternatively,
on the basis of the first auxiliary request filed with
letter of 30 April 2004, or the second auxiliary
request as filed at the oral proceedings.

The respondent (opponent) requested that the appeal be
di sm ssed.

| ndependent claim 1 of the main request reads as
fol |l ows:

"A process for producing a solid dispersion of a drug
di ssol ved or dispersed in a polyner, characterized by
enpl oying a tw n-screw extruder equi pped with paddle

nmeans. ".

| ndependent claim1 of the first auxiliary request
reads as foll ows:

"A process for producing a solid dispersion of a drug
di ssol ved or dispersed in a polyner, characterized by
enpl oying a tw n-screw extruder equi pped with paddle
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means, wherein said polymer is selected fromthe group
consi sting of hydroxypropyl nmethyl cel | ul ose pht hal at e,
hydr oxypr opyl nmet hyl cel | ul ose acetate succi nate,

car boxymet hyl et hyl cel | ul ose, nethacrylic acid copol yner
LD, nethacrylic acid copolynmer S, am noal kyl

nmet hacryl ate copol ymer E, poly (vinylacetal)

di et hyl am noacetate, ethylcellul ose, nethacrylic acid
copolymer RS, nethylcellul ose, hydroxypropyl cell ul ose,
hydr oxypr opyl net hyl cel | ul ose, carboxynet hyl cel | ul ose
sodium dextrin, pullulan, acacia, tragacanth, sodium
al gi nate, propylene glycol alginate, agar powder,
gelatin, and gl ucomannan. .

| ndependent claim 1 of the second auxiliary request
reads as foll ows:

"A process for producing a solid dispersion of a drug
di ssolved in a polyner, characterized by enploying a
tw n-screw extruder equi pped with paddl e neans, wherein
said polymer is selected fromthe group consisting of
hydr oxypr opyl nmet hyl cel | ul ose pht hal at e,

hydr oxypr opyl nmet hyl cel | ul ose acetate succi nate,

car boxynet hyl et hyl cel | ul ose, nethacrylic acid copol yner
LD, nethacrylic acid copolynmer S, am noal kyl

met hacryl ate copol ynmer E, poly (vinylacetal)

di et hyl am noacetate, ethylcellul ose, nethacrylic acid
copolynmer RS, nethylcellul ose, hydroxypropyl cell ul ose,
hydr oxypr opyl net hyl cel | ul ose, carboxynet hyl cel | ul ose
sodium dextrin, pullulan, acacia, tragacanth, sodi um
al gi nate, propylene glycol alginate, agar powder,
gelatin, and gl ucomannan. .
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Clainms 2 to 6 are appended to the main request and
claims 2 to 4 are appended to each of the first and

second auxiliary requests.

The parties submtted the foll ow ng argunents:

(1) Appellant

Mai n request

The problem underlying D5 was to devel op a conti nuous
nmetering nethod for the preparation of pharmaceuti cal

m xtures which bore no relationship to the preparation
of solid dispersions and for which it was i nmateri al
whet her a singl e-screw extruder, a tw n-screw extruder
wi th paddl e neans, a tw n-screw extruder w thout paddle
means, or even an injection nolding machi ne was used.

It was very likely, however, that a tw n-screw extruder
wi t hout paddl e neans was used. Since D5 was concerned
only with processing mxtures, there was no need to
supply additional energy using paddl e neans. In any
case D5 did not directly and unanbi guously discl ose the

use of a tw n-screw extruder with paddl e neans.

The ZSK-30 extruder was provided as a nodul ar kit of
assenbly bl ocks enabling many different conbinations
depending on the specific purpose of its use, and was
fully functional w thout the paddl e neans, whose
presence was not inevitable, accordingly. D5 only

di scl osed m xi ng and shapi ng a conti nuously netered

m xture and consequently did not provide notivation to
use the paddl e neans, which was the reason why the ZSK-
30 extruder was nentioned in passing only. D12 and D13
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related to subject-matter very close to that of D5 and
none of these docunents nentioned paddl e neans.

The patentee had attenpted to reproduce Exanple 1 of D5
using a twi n-screw extruder wth paddl e means but the
attenpt failed since the extruder squeaked and stopped
functioning owwng to the high viscosity of the mass.
D36 and D37 showed that the m xture at the tenperatures
given in the Exanples of D5 would be substantially non-
fluidic and woul d cause any paddl es to get stuck.
Therefore, Exanple 1 of D5 could not have been
performed using a tw n-screw extruder with paddl e
means, and the sane applied to Exanples 53 and 58. If
the idea was to heat the mxture it would be nore
sensible to increase the cylinder tenperature rather
than to supply the extra energy via paddl e neans. D40
was the report of a followup experinment of Exanple 1
of D5 but using a KEX-30 twi n-screw extruder with
paddl e neans, and showed that the formnul ation of
Exanple 1 could not be processed. The counter-statenent
of Prof. Steffens was wong, accordingly.

Moreover, D5 did not provide any disclosure that a
solid dispersion of a drug in a polyner matrix was
obt ai ned, and according to the case |aw, even if the
process of D5 inherently resulted in a solid dispersion
of a drug in a polynmer matrix, this teaching was still
not nmade available to the public by D5.

Auxi liary requests
The pol yners disclosed in D5 were excised fromthe

polymers listed in granted claim4, which was now
conbined with claim11, so the clained process was
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novel . The patent in suit overcane the di sadvant ages of
the prior art solvent and the fusion processes. The

cl osest prior art, D13, disclosed the process of making
a solid pharmaceutical preparation using a very
specific polynmer only and the patent provided an
alternative nethod which was applicable to a wi de range
of different polyners.

(i1) Respondent

Mai n request

The person skilled in the art would recogni se that the
ZSK-30 twi n-screw extruder had paddl e neans di sposed on
its screw shafts, and the docunents D6 to D9 proved
that the paddl e nmeans were the core feature of such an
extruder. D18 was the report of tests conducted to
dupl i cate Exanples 53 and 58 of D5 using a ZSK-30 tw n-
screw extruder with the setup described in D5, and they
proved that solid dispersions and solid solutions were
produced. Further experinments proved that a solid

di spersion was al so produced using a ZSK-30 tw n-screw
extruder without paddle neans, and even with a single-
screw extruder. That the processes of D5 would al ways
produce a solid dispersion was al so supported by the
statement of Prof. Steffens. Had the ZSK-30 tw n-screw
extruder of D5 been used without the paddl e neans then
this was material information whose om ssion in the US
patent would be fatal in view of the "best node"

requi rement of US | aw. The experinmental evidence in D40
was flawed and not credible since it did not reproduce
the setup of Exanple 1 of D5 faithfully, for exanple a
KEX- 30 extruder with 5 shots was used instead of a ZSK-
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30 extruder with 6 shots, and the first barrel
tenperatures were different.

D5 explicitly stated that an extrudate was obt ai ned,
this was al so stated in D12 and D13. The barrel
tenperatures in D5 were too lowto plastify the

m xture, so sone other energy source nmust have been
present and this could only be the kinetic energy
supplied by paddl e nmeans. The person skilled in the art
could not have overl ooked the fact that the end product
com ng out of the extruder in the process of D5 was a
solid dispersion since this property could not remain
hi dden.

Auxi liary requests

Claim 1 lacked clarity since there was no test
described in the patent as to how to distinguish
bet ween a di spersion of particles and a nol ecul ar

sol uti on.

D5 referred to polyners in general so that the

remai ning polyners listed in claim1l were al so

di sclosed in D5 and the subject-matter of the claim

| acked novelty. Starting from D13 as the cl osest prior
art docunent, D5, whose Exanple 3 was identical with
Exanpl e 3 of D13, taught the use of a ZSK-30 extruder
as an alternative extruder to a single-screw extruder
or an injection nolding machine, in fact everything
about the processes were interchangeable. This was a
strai ghforward teaching of how to nmake a solid solution
and the process of claim1l | acked inventive step.



- 8 - T 0998/ 00

Reasons for the Decision

2.2

1395.D

The appeal is adm ssible.

Mai n request

Novel ty

D5 describes a process for manufacturing pharnmaceuti cal
conpositions in the formof tablets conprising a drug
and a polynmer by extruding the ingredients at el evated
tenperatures. There are two main points of contention
between the parties as foll ows: Does the ZSK-30
extruder used in D5 inherently include kneading

el ements (which term the parties agree, i s synonynous
with the "paddl e neans” of the patent in suit), and
does the process of D5 produce a solid dispersion of a
drug di ssolved or dispersed in a polymer within the
meani ng of the patent? These questions are investigated

in turn bel ow.

Exanple 1 of D5 describes a process for manufacturing
pharmaceutical conpositions in the formof tablets
usi ng an extruder of the type ZSK-30, wherein the
tenperatures of the extruder cylinder consisting of six
shots were 30°, 60°, 60°, 60°, 60°, and 60°C, and the
extrudat e obtai ned was pressed directly into tablets.
The sane Exanple, using the sane apparatus with the
sane setup as well as the sane ingredients, is also
descri bed as Exanple 1 of D12. According to claim1 and
colum 1, lines 18 to 23 of D12 the extruder fornms a
melt which can be pressed between two rollers. Thus,

t hese Exanpl es show that the end product of the
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extruder was an extrudate, ie a plastified nelted
product .

The six barrels of the extruder were set at a maxi num
tenperature of 60°C which, however, would not be
sufficient to produce such a plastified nelted product,
so anot her energy supply woul d be needed. Since no such
source is nmentioned, it nust be the kinetic energy
supplied internally by paddl e neans. The appellant, on
page 5 of its letter dated 30 April 2004, stated that

t he heat generated by the paddl e neans coul d raise the
tenperature in the cylinder by several tens of degrees
Celcius so as the nelt the sanple, so it is plausible
that this was the source of the additional energy in

t he apparatus of D5. Therefore, the ZSK 30 extruder in
Exanple 1 of D5 nust have included the paddl e el enents,
and these are, therefore, inplicit for the person
skilled in the art.

Regardi ng the expression "solid dispersion”, this is
defined in the patent at page 2, lines 8 and 9 thus:
"The term'solid dispersion' is used herein to nean a
drug- cont ai ni ng pharmaceutical bul k substance
conprising the drug dissolved or dispersed in a
polymer". This is a broad definition and woul d include
anyt hing di spersed within a solid matrix, including
crystalline mcroparticles enbedded in a matri x which
show Debye- Scherrer X-ray diffraction peaks. In fact
this definition includes everything but the unnodified
starting m xture of polyner particles and drug
substance particles and is not restricted to a drug
substantially dissolved in the polynmer or at |east
bei ng present in an anorphous state.



2.4

2.5

1395.D

- 10 - T 0998/ 00

In as much as the polymer in D5 plastifies to extrude
the mass snoothly out of the extruder and the
pharmaceutically active ingredient is incorporated into
the matrix polynmer to forma solid mass, the product of
D5 may be terned a solid dispersion within the nmeaning
of the patent.

Since the ZSK 30 extruder of D5 nust have included
paddl e el ements to supply the energy necessary to
produce the extrudate, and since the extrudate is a
solid dispersion, the other process steps of claiml
bei ng disclosed in Exanple 1 of D5, this Exanple

antici pates the process of claim1, which process | acks
novel ty, accordingly.

The appellant's argunent, that the fact that D5 does
not di scl ose paddl e neans explicitly nor does it attach
any inportance thereto nmeans that there was no direct
and unanbi guous di scl osure of the use of a tw n-screw
extruder with paddle nmeans in D5, |acks force since, as
regards how a docunent is to be construed, the sane
standard nmust be applied to the patent as to D5. In the
pat ent the paddl e neans are nentioned only once, on
page 2, line 48, and that too anongst several other
features such as a netering feeder unit, barrel heater-
cool er nmeans, exit dies, etc, none of which other
features is essential to the invention. However, the
paddl e neans have been picked out of this [ist and are
now raised in inportance to the central feature of the
i nvention, despite the trifling reference to this
feature in the patent and the fact that this feature is
not mentioned in any of the Exanpl es described and does
not feature in the original clains.
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I f the patent can be read such that paddl e nmeans were
inplicitly disclosed in the Exanples of the application
as originally filed such as to support the invention as
now cl ai med, then the skilled person is indeed
justified in reading D5 such that the paddl e neans are
an inplicit feature thereof.

The appel |l ant al so argued that experinments perfornmed on
its behalf proved that the process of Exanple 1 of D5
could not have produced an extrudate. As the respondent
has pointed out, the experinents described in D40 are
flawed in that they do not reproduce Exanple 1 of D5
faithfully. The ZSK-30 and KEX-30 extruders can be
configured in hundreds of different ways and there is a
very | arge nunmber of paranmeters, apart fromthe barrel
tenperatures, barrel dianeter, nunber of barrels etc,
whi ch nust be set, and it is unlikely that the
experinmental setup of D40 faithfully represented that
of D5. Just to take one variable, the screw speed was
set at 50 rpmin the experinents, which appears to be
very | ow when conpared with screw speeds which are
normal |y used, for exanple 200 rpmin Exanple 1 of the
patent, and 100-500 rpmin D18. The | ow screw speed in
D40 al one coul d account for the apparatus stopping.
Moreover, owng to the |late subm ssion of the test
results, the respondent had not had the opportunity of
countering the results of the test by its own tests, so
t he docunent D40 nust be set aside.

First auxiliary request

Claim1 of the first auxiliary request defines a

process for producing a solid dispersion of a drug
di ssol ved or dispersed in a polyner, using the sane
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extruder as in claim1l of the main request, but being
[imted to the use of certain polyners not specifically
di scl osed in D5. However, those polyners remaining in
claiml1 are typically used in the art of manufacturing
pharmaceutical preparations and their use in the
context does not affect the technical effect to be
achi eved since the invention of this docunent does not
depend on the nature of the polyners used (see claiml
of D5, which does not depend on the polynmer used). The
person skilled in the art would, in the normal course
of experinmentation, extend the teaching of D5 to at

| east sonme of the polynmers listed in claiml1l. The
process of this claimdoes not involve an inventive

step, accordingly.

Second auxiliary request

Amrendnent s

Claim1l of the patent as granted includes two
alternatives, ie a process for producing a solid

di spersion of a drug dissolved in a polyner, and a
process for producing a solid dispersion of a drug

di spersed in a polyner. Claim1l of the second auxiliary
request is restricted to only one of these
alternatives, the first one. If there is any unclarity
inthe claim it does not arise out of the anendnent
whose sole effect is to excise one alternative fromthe
granted claim and the claimmy not now be inproved in
this respect, assum ng such inprovenent is necessary.

The new claimis narrower in scope as conpared with the
granted claimsince it now covers only the one

alternative, and is also limted to the use of some of
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the polyners listed in claim4 of the patent as
granted. There are no objections to the claimunder
Article 123(2) or (3) EPC accordingly.

Article 52(1) EPC

Claim1l of the second auxiliary request is limted to
the production of a solid dispersion of a drug

di ssolved in a polynmer, which is understood to be a
solid solution, whereby only those polyners are used
whi ch are not used in D5, for which reason the process
is novel over the processes disclosed in D5. D5 does
not explicitly name or nmake reference to any other

pol ymers, contrary to the respondent’'s assertion in
this respect.

The cl ai ned process is novel over D5 for the additional
reason that the processes used in D5 do not necessarily
result in a solid solution. The patent makes cl ear that
a solid solution is one in which the drug is
substantially dissolved (ie in an anorphous state) in
the polyner matrix so as not to produce any Debye-
Scherrer X-ray diffraction peaks, and although the
polymer in D5 plastifies and the pharmaceutically
active ingredient is incorporated into the matrix
polymer to forma solid dispersion, this is not
necessarily a solid solution.

Prof. Steffens (Dl7) states that a solid dispersion or
even a solid solution would be produced by the process
of D5, and D18 woul d appear to support this. However,
al t hough D18 describes the setup of the ZSK-30 extruder
used in the tests in great detail and al so includes
XRPD anal yses, the same considerations as set out with
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respect to the novelty of the main request in point 2.6
above al so apply here. This is, the detailed setup in
D5 is unknown and it is not clear that the tests of D18
al so reproduce the setup of D5 faithfully.

Al that the tests of D18 do prove is that the
apparatus described in D5 could be used to make solid
solutions if the person skilled in the art put his mnd
toit, and if this result is intended, in which case

t he extruder configuration and paraneters could be set
accordingly. However, the tests of D18 were produced
wi th hindsight and with the benefit of already know ng
the disclosure of the patent in suit. Since D5 is
conpletely silent on the physicochem cal properties of
the product thereof, in particular the formation of a
solid solution, there is no evidence that the
configuration and paraneters selected in D5 would have
produced a solid solution, so that the respondent's
argunents that D5 inevitably produces a solid solution

are not persuasive.

Cl osest prior art

D13 describes a process for the preparation of solid
pharmmaceutical forns by using NVP pol yners as binder,
by injection nolding or extrusion and shapi ng. The
plastic extrudate is pressed into tablets using the
apparatus described in D12 (see Exanple 3). Moreover,
this is the only docunent cited which nentions solid
solutions, for which reason all the parties

acknow edged D13 as being the closest prior art
docunent .
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D13 di scl oses the process of nmaking a solid
pharmaceutical preparation using very specific polyners
only, ie specific NVP polynmers. The use of specific
polynmers also limts the range of pharmaceutica
products which may be manufactured by the nethod.

The technical problemof the patent may, therefore, be
seen as: how to extend the range of pharnaceuti cal
products which may be prepared?

The solution is to use a tw n-screw extruder equi pped
wi th paddl e nmeans. D13 inplies that, for the purposes
of that invention, any extruder or injection nolding
machi ne may be used. The passages beginning in colum 1
at line 60 onwards, which describe the invention, do
not |ay any enphasis on the type of extruder to be used,
but sinply say that the m xture is subjected to
injection nmolding or extrusion (colum 2, lines 2 and
3). The Exanples nention the use of an injection
nol di ng machi ne, a tw n-screw extruder, or a single-
screw extruder, and claim1 | eaves open which type of
machi ne is used for the step of subjecting the m xture
to injection nolding or extrusion defined therein.
Nowher e does D13 suggest that the use of a tw n-screw
extruder equi pped with paddl e neans woul d enabl e a
greater variety of products to be produced.

The selection of a twi n-screw extruder equipped with
paddl e neans in the patent in suit from anongst the
types of extruders avail abl e enabl es a w de range of

pol yners, enunerated in claiml, to be used. The solid
di spersion can be produced without being limted by the
pol ymer matrix that can be used, and a correspondingly
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wi de range of pharmaceutical products can be

manuf act ur ed.

5.5 This solution was not suggested in the prior art, for
whi ch reason the subject-matter of claim1 involves an

i nventive step.

5.6 The respondent argued that the person skilled in the
art would realise that the end product of the process
of D5 would be a solid solution, and since this
docunent states that the different types of extruders
are conpl etely equival ent and interchangeabl e, the use
of one of the alternatives is not inventive. However,

t he nexus thus established between D5 and D13 is
unal | owabl e since it is not clear that the process D5
i nevitably produces a solid solution (see point 5.1
above).

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 maintain the patent in amended formon the
basis of the follow ng docunents:

- Clains 1 to 4 according to the second auxiliary
request as filed at the oral proceedings;

1395.D
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- description pages 2 and 3 as filed at the oral
proceedi ngs, pages 4 to 13 as granted;

- figures as granted.

The Regi strar The Chai r man

V. Conmmar e W D. Wi ld
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