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Summary of Facts and Subm ssi ons

Eur opean patent application No. 92 305 769.9,
publication No. 0 520 748, was refused by decision of
t he Exam ning Divi sion. The deci sion was based upon
five sets of amended clains filed on 8 July 1998 as a

mai n request and four auxiliary requests.

1. Ground of the decision was |ack of inventive step in

vi ew of

D2: EP-A-0 383 569 and
D5: JP-A-60/244288 (English translation).

In the contested decision further reference was nade

inter alia to

D10: Van de Beek et al, The Netherlands M Ik Dairy
Journal, Vol. 23 (1969), pages 46-54.

L1l The appel |l ant | odged an appeal against this decision.
Wth the statenent of the grounds of appeal the
appel I ant provi ded docunents to show that spray-drying
was not the only possible technical solution for
up-scaling the small scal e vacuum dryi ng net hod
di sclosed in D2. Further reference was nade to sone
pages in K Masters' "Spray Drying Handbook"”. In reply
to a communi cation of the board, wherein, as a
prelimnary opinion, the position of the exam ning
di vision was essentially confirmed, the appellant filed
further docunents originating fromthe court
proceedi ngs concerning D2 in the UK These docunents
conprised expert opinions on spray drying by
Prof. Kerkhof and Prof. Lee. In a further comunication
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of the board the appellant's attention was drawn to
decision T 181/01, concerning the appeal in the
opposition proceedings relating to D2. Thereupon the
appel I ant amended his requests, the second, third and
fourth auxiliary requests filed on 8 July 1998 being
renunbered as the main, first and second auxiliary
requests respectively. In the annex to the sumons to
attend oral proceedi ngs, which took place on 30 June
2004, the board further drew attention to sone
statenments in the "Handbuch der Bi ot echnol ogie"

(Paul Prave et al, 39 Ed. 1987, page 259, point 6.2).
During these oral proceedings the appellant filed an
amended set of clainms as a main request in place of the

previ ous mai n request.

Caim1l1l of the main request filed during oral
proceedi ngs read as foll ows:

"A process of rendering a material suitable for storage
a material selected fromproteins, peptides,

nucl eosi des, nucl eotides, dinucl eoti des,

ol i gonucl eoti des and enzyne cofactors conpri sing
spraying into a hot gas streamw th a tenperature
exceedi ng 80°C, an aqueous m xture of the said

mat erial and a carrier substance which is water-soluble
or water-swellable and which onits owmn is able to
exist in a glassy anorphous state with a gl ass
transition tenperature above 20°C, thereby drying the
m xture to a conposition in the formof particles which
contain the material and the carrier substance and
which are in a glassy or rubbery anorphous state, with
a glass transition tenperature of at |east 50°C, and
separating the particles fromthe gas stream”
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Claim1 of the first auxiliary request read as foll ows:

"A process of rendering a material suitable for storage
a material selected from proteins, peptides,

nucl eosi des, nucl eoti des, dinucl eoti des,

ol i gonucl eoti des and enzyne cofactors, conprising
spraying into a hot gas streamw th a tenperature
exceedi ng 80°C, an aqueous m xture of the said
material and a carrier substance which is water-soluble
and which on its own is able to exist in a glassy

anor phous state with a glass transition tenperature
above 20°C, which aqueous m xture of the said materi al
and carrier substance is an aqueous solution of them
both containing up to 50gmper litre of said carrier
substance, thereby drying the m xture to a conposition
in the formof particles which contain the material and
the carrier substance and which are in a glassy or
rubbery anorphous state, with a glass transition
tenperature of at |east 50°C and separating the
particles fromthe gas streant.

Claim1l1l of the second auxiliary request differs from
claiml of the first auxiliary request only in the

addi tional requirenent that the selected material is
ordinarily not stable at anbient tenperature of 20°C.

The appellant's argunents with respect to inventive
step of these clains may be sumrari sed as foll ows:

D2 represented the closest prior art. It disclosed a
process for rendering suitable for storage the sane
kind of material as those listed in the clains by
drying an aqueous m xture of said material and a

carrier substance, which on its own could exist in a
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gl assy anorphous state, to a solid conposition having a
glass transition tenperature (Tg) of at |east 30°C. From
a conbination of features in the description and
exanples of D2 it could be derived that products with a
Ty of nmore than 50°C were feasible if the carrier itself
had a high T4 (97°C or nore) and the conposition was
dried to a very low water content (not nore than 4% by
wei ght). Such a | ow water content required severe
drying conditions. Although spray drying was known in
the art of biotechnology as a drying nethod it was al so
known that it was a potentially harnful nethod. To
reach such a | ow water content high inlet gas

t enperatures were needed. The skilled person woul d not
have expected that sensitive and unstable materials as
mentioned in the clains were able to sustain such a
treatment without substantial degeneration. He woul d,

t herefore, not have seriously contenplated spray drying
as a drying nethod for obtaining products with a Tq4
above 50°C. The inventor had unexpectedly found that,
despite the potential harnful effect of spray drying on
sensitive material as described in Masters' Spray
Dryi ng Handbook, it was actually possible to use spray
drying for obtaining products with a Ty above 50°C.
During oral proceedings further reference was nmade to
US-A-4 617 272, paragraph 5.10 of the first report of
Prof. Kerkhof, the decision T 266/00 (point 3.6.3) and
the article of Maa et al in Pharnmaceutical Devel opnent
and Technol ogy, 2(3), 1997, pages 213 to 223.

The appel | ant requested that the decision under appeal
be set aside and a patent be granted on the basis of
the set of clains 1 to 9 according to the main request
filed during oral proceedings, or in the alternative on
the basis of a first auxiliary request, which is the
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third auxiliary request filed on 8 July 1998 or, as a
second auxiliary request, on the basis of the fourth
auxiliary request filed on 8 July 1998.

Reasons for the Deci sion

2207.D

The appeal is adm ssible.

The allowability of the amendnents and the novelty of
t he clainmed subject-matter are not in dispute.

For the evaluation of inventive step it is also

undi sputed that D2 represents the closest prior art.
Thi s docunent discloses a process for rendering
suitable for storage the sane materials as those
mentioned in the present clains by drying an aqgueous

m xture of said materials and a carrier substance to
formthe resulting m xture into a glassy or rubbery
anor phous state (clains 1 and 9, page 3, lines 20 to 29
and page 5, lines 40 to 56). The carrier substance is a
gl ass-form ng substance, which displays a Tq in a range
from20 to 150°C, when anhydrous or nearly so (page 4,
lines 12 to 13). The Ty of the dried m xture may be

| oner or higher than roomtenperature but preferably at
| east 30°C. If Ty of the conposition is well-above room
tenperature the conposition is better able to wthstand
storage at an elevated tenperature, e.g. in a hot
climte (page 3, lines 1 to 2 and page 4, lines 18 to
29). For small sanples of solution, e.g. 0.1 to 1 m,

it is proposed to evaporate the water at a tenperature
not exceedi ng 40°C at reduced pressure for sone hours,
for instance 24 to 36 hours to achieve a Ty exceeding
30°C. Once such a sufficiently high Ty has been achieved
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the tenperature may be raised while evaporation
continues to within a range of 40 to 70°C for a shorter
time such as two hours (page 5, lines 40 to 54). Wth
the process of D2 materials which are not stable when
isolated and held in solution at roomtenperature can
neverthel ess be successfully incorporated into a gl ass
formed froma water-sol ubl e substance and can | ater be
recovered. Wiile in the glass, the material is

i mmobi li sed and stable (page 2, lines 48 to 51).

It is further undisputed that a skilled person woul d
regard the drying nethod outlined above as not very
suitable for |large scale production. In agreenent with
t he subm ssions nmade by the appellant during oral
proceedi ngs the problem underlying the invention is
therefore to inplement the teaching of D2 by an
alternative nethod of rendering a material suitable for
storage, which is capable of being perforned on a

| arger scale. In conformty with the present clains,

t he appel | ant proposes to solve this problem by spray
dryi ng the aqueous solution of material and gl ass-
formng carrier into a hot gas streamwith a

t enperature exceeding 80°C to such an extent that the Tq4
of the product is at |east 50°C, and separating the
particles fromthe gas stream Exanple 1 shows that
with a | actate dehydrogenase as active material and the
substance Ficoll 400 DL® which is a copol yner of
sucrose and epichl orohydrin having a Tg of 97°C, as
carrier, it is possible to obtain a solid product with
a Tg of 79°C. It is further shown in exanple 1 that the
enzynme activity is effectively preserved through the
spray-dryi ng procedure and subsequent storage. Since,
furthernore, spray-drying is used in the chem cal and
pharmaceutical industry on a |arge scale, the board is
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satisfied that the process according to claim1 (al
requests) actually solves the above-nenti oned problem

Spray-drying is a well-established technique in the
pharmaceuti cal and biotechnical field; see the earlier
nment i oned handbooks (Handbuch der Bi ot echnol ogi e,

par agraph 6.2 on page 259, and Masters' Spray Drying
Handbook, paragraph 16.1, pages 625 to 626). According
to the "Handbuch der Biotechnol ogie" the spray-drying
tenperatures for sensitive biological products may be
in the range of 150 to 200°C. It is further indicated
that by the sudden evaporation the tenperature of the
particles remain so | ow that thermal degeneration of

t he bi ol ogi cal products does not take place. This kind
of drying is also said to permt drying of high anounts
of product in a relatively short time. Vacuum drying of
the kind applied in D2 is also discussed in the said
par agr aph of the "Handbuch der Bi otechnol ogie". As
advant age of vacuumdrying it is indicated that the
materi al does not suffer from nechanical stress. The

di sadvant ages nentioned there are the batchw se
production and the relatively |ow drying tenperatures.
Al t hough not explicitly nentioned there, the | ow drying
tenperatures inply long drying tinmes. The |long drying
times are apparent fromD2. As already nentioned under
poi nt 3 above, D2 requires for drying portions of 0.1
tolmM inatw step drying process 24 to 36 hours in
the first step and two hours in the second step.

Since D2 teaches a preference for products with a Ty of
at least 30°C and indicates that a product having a Tqg
wel | above roomtenperature will better wthstand
storage at an elevated tenperature, eg in a hot clinmate
(page 4, lines 28 to 29), the skilled person had a
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clear incentive to try to produce products with a Ty
above 50°C. The appellant no | onger disputed that
spray-drying of biological nmaterial was state of the
art but argued, with reference to US-A-4617272 and
Masters' Spray Drying Handbook, that in order to reach
the very | ow noisture content necessary to obtain a Tg
above 50°C, the tenperature of the particles at the end
of the spray-drying process would beconme so high that a
skill ed person would fear the degeneration of his
product. Maters' Spray Dryi ng Handbook was published in
1991, but it is not reveal ed when it becanme actually
avai lable to the public. Since the priority date of the
patent application is 26 June 1991 it is not sure

whet her Masters' Spray Drying Handbook bel ongs to the
state of the art wthin the nmeaning of Article 54(2)
EPC. The board does, however, not dispute that the
information given in a handbook generally represents

t he know edge of the skilled person sone tine before
its publication. Taking into account the short
remaining time if publication of the Handbook had
occurred in Decenber 1991, the board is therefore
prepared to accept the appellant's argunent that the
information given in Masters' Spray Dryi ng Handbook
refl ects the general understanding of the skilled
person before the priority date of the patent
application. According to the introduction of chapter 8
of Masters' Spray Drying Handbook the drying of the
droplets in the spray-drying process takes place in two
stages, whereby in the first period noisture is renoved
at a near constant rate and constant droplet surface
tenperature until a critical noisture content, followed
by a second period in which the renoval rate declines
(part 8.1 and Fig. 8.1, pages 309 to 311, and part
8.3.1(b), page 331, 2" paragraph). These observations
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are essentially in agreenment with the statenent under
5.10 of the first expert opinion of Prof. Kerkhof. The
board does not dispute his conclusion that after a
certain critical level the heat transferred fromthe
air will then cause the particles to heat up,
ultimately to a tenperature very close to the local air
tenperature in the dryer. However, according to exanple
8.3 on page 338 of Masters' Spray Dryi ng Handbook, in
the case of a 4% residual noisture content in the
spray-dried product, the final product tenperature is
still 25°C below the outlet tenperature of the drying
air under the spray-drying conditions used therein.
According to this exanple a 45% by wei ght aqueous
solution of a dissolved salt is spray-dried to a
product of 4% noisture at an inlet and outlet drying
air tenperature of 300°C and 100°C respectively. The
critical noisture content is said to occur at 30%

noi sture content (top of page 337). According to the
calculation the total drying time was 1.57 s, but it
was observed that experience had shown that the
evaporation rate on approach to the 4% residual

noi sture content | evel was very |low and that the actua
drying time to a 190 nm dropl et was nuch | onger than
1.57 s (end of the exanple on page 338). After the
critical npoisture content is reached the tenperature of
the droplets will rise, but remains 25°C bel ow t he
outlet tenperature of 100°C, ie 75°C, a tenperature
which is not nmuch higher than the tenperatures in the
range of 40 to 70°C given in D2 for the second drying
step. Also in the |ast paragraph of part 8.1 of
Masters' Spray Drying Handbook (page 311) it is

i ndi cated that heat-sensitive material may be dried by
spray-drying. Mreover, D2 requires drying tines of
about 2 hours at a tenperature of 60°C, whereas the
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spray-drying process is finished within a m nute.
According to Masters' Spray Drying Handbook the short
process time is a distinct advantage for heat sensitive
products (page 628, fourth paragraph of point (a)). In
this paragraph it is also pointed out that the
evaporation keeps the particle tenperature low In fact,
a whol e chapter of Masters' Spray Drying Handbook is
devoted to the application of spray-drying in the

phar maceuti cal - bi ochem cal industry (chapter 16, pages
625 to 644). Materials such as antibiotics, enzynes,

hor nones, single-cell proteins etc. are treated in this
way (point 16.1, pages 625 to 626). Wth respect to
enzynmes, which in their purified formconsist largely
of proteins, it is indicated that they are normally
very heat-sensitive and mld drying tenperatures are
paranmount. Nevertheless for rennin, used for cheese
maki ng, an air inlet tenperature of 145°C and an outl et
tenperature of 70°C are nentioned (page 633).

The spray-drying of rennin is also disclosed in D10
where it is perfornmed in the presence of sucrose or

| actose at an air-inlet tenperature of 150°C and an air
outlet tenperature of 80 to 85°C. The addition of
sugars such as sucrose or |actose protects the

bi ol ogi cal activity during spray-drying or during
heati ng at constant tenperatures (pages 47, 48, 49,
Tabl e 1, page 52, |ast paragraph). D10 does indeed
indicate that there are inactivating factors associ ated
wi th spray-drying, which do not occur during heating at
constant tenperature, pH and NaCl concentration (bottom
of page 50). This sentence is, however, no prejudice
agai nst the nethod of spray-drying as such, but read in
conbination with the previous sentence it sinply
expresses the observation that in solution NaC
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stabilizes rennin, whereas in nore concentrated form
during spray-drying it destabilizes rennin. The skilled
person's conclusion would be either not to use Nad in
the conposition for spray-drying or to use it at |ow
concentration, but not to reject spray-drying.

D5 teaches that the activity of a heat-sensitive enzyne
such as serrapepti dase can be conserved by spray-drying
at a gas inlet tenperature of 120°C in the presence of
the glass form ng sugar lactose. Wth a 1:1 m xing
ratio of |actose and serrapeptidase a very stable
product coul d be obtained having a residual stability
after fifty days at 65°C of 96.1% (exanple 1, page 5 of
t he English translation provided by the appellant).

The only docunment on file which seens to reject spray-
drying for heat sensitive material is US-A-4 617 272.
Thi s docunent concerns the drying of enzynes in a fluid
bed dryer. In the presentation of the background of the
invention it is indicated that effective spray-drying
requires either tower tenperatures which lead to
unaccept abl e enzyne deactivation or expensive enzyne
recycling nmechanisns (colum 1, lines 51 to 54). In the
board's view this is a rather isolated statenent, which
seens to have the purpose to highlight the advantage of
the fluidised bed drying process disclosed in

US-A-4 617 272. Said isolated remark in US-A-4 617 272,
wi t hout any indication of the tenperatures or other

rel evant paranmeters of the spray-drying nethod, cannot
be a sufficient reason for the skilled person to reject
the informati on about the use of spray-drying for
dryi ng heat sensitive biological material in D10, D5
and the cited handbooks.
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According to Masters' Spray Drying Handbook, spray-
drying may provide products having a noisture content
of about 4% see earlier cited page 337, top of

page 630, bottom of page 633, middle of page 643. It is
true that for extrenely heat-sensitive enzynes Masters
Spray Dryi ng Handbook proposes a two step drying,
whereby in the first step the material is spray-dried
to 10 to 20% noi sture, which product is then further
dried in an after-dryer to 3 to 5% noi sture (bottom of
page 633). The clains are, however, not |limted to such
extrenmely heat-sensitive material. It is also true that
t he publication of Maa et al nentions for spray-dried
conpositions conprising protein and | actose higher

noi sture contents (fromb5.4 to 9.7% tables 2 and 3 on
pages 218 to 219). This article was, however, published
in 1997 and therefore could not have influenced the
skilled person's perception in 1991. In the experinents
of Maa the gas inlet tenperatures were relatively | ow
from80 to 150°C, and the ratio of protein to | actose
was relatively high (3:2). The board does not dispute
that in order to obtain a noisture content of about 4%
t he spray-drying conditions nust probably be nore
severe than used by Maa, but holds that higher air
inlet tenperatures are clearly considered in the prior
art for spray-drying sensitive biological material,
such as tenperatures in the range of 150 to 200°C as
nmentioned in the "Handbuch der Bi otechnol ogie". The
article of Maa may be an argunment to accept the novelty
of the subject-matter of claim1 with respect to D5 and
D10, but has no inpact on the issue of inventive step.

In view of the discussed teachings of D10, D5 and the
common general know edge on spray-drying of heat
sensitive substances as illustrated by the two cited
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handbooks, the appellant's argunent that the skilled
person woul d not have contenplated a spray-drying
process for drying substances of the kind disclosed in
D2 in the presence of a protective glass-formng

carrier, is not convincing.

According to D2 carriers may be used with a Ty of up to
150°C when anhydrous or nearly so (page 4, lines 12 to
13) and the final conposition has desirably a water
content of not nore than 4% by wei ght (page 3, line 3).
The carrier used in nost of the exanples is Ficol

400 DL having a T4 of 97°C. D2 further discloses that
for some carbohydrates Ty is reduced by approxi mately
6°C for each percent noisture added (page 4, lines 40
to 42). It is not specifically disclosed that this
reduction of Ty by noisture equally applies to Ficol

400 DL, which is a nodified carbohydrate. Taking into
account that D2 al so discloses that the fornul ated
conposition has a Tg which is typically only 5°C bel ow
the Ty of the anhydrous glass form ng substance (page 4,
lines 30 to 31) the skilled person has no reason to
believe that for Ficoll 400 DL the Tg reduction is nore
than 6°C per percent of water. For conpositions
conprising Ficoll 400 DL as the carrier and having a
wat er content of 4% the skilled person would expect a
Ty of about 97-4x6=73°C, anyhow substantially above 50°C.
He woul d therefore have reasonably expected that by
using a carrier with a sufficiently high Tg the above-
menti oned problemcould Iikely be solved by spray
drying enzynmes in the presence of the glass-formng
carrier materials under spray-drying conditions simlar
to those nentioned in the "Handbuch der Bi ot echnol ogi e"
(150 to 200°C) to a usual noisture content of about 4%
as nmentioned in D2 and Masters' Spray Drying Handbook,
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thereby arriving at the process according to claim1 of
t he main request.

According to decision T 266/00 of 17 February 2003,
point 3.6.3, if in a prior art docunent it is indicated
that a systemis difficult to use and to automate the
skilled person would be discouraged to apply this
systemto another type of device. However this is not
the case here. Neither D2 nor the handbooks reject
spray drying as a neans for drying heat-sensitive
material. The fact that Masters' Spray Drying Handbook
i ndi cates that special care should be taken if
extrenely heat-sensitive enzynes are dried in this way,
does not nean that the skilled person would be

di scouraged to apply spray-drying for drying the
conposition disclosed in D2. It is routine
experinmentation to explore to which extent conpositions
according to D2, especially those conprising Ficoll 400
DL used in nost of the exanples, can be dried by spray
drying without substantial |oss of activity. In doing
so, the skilled person will arrive at a process
according to claim1 of the main request.

For these reasons the board holds that in order to
solve the probl emunderlying the invention it was

obvi ous to provide the process according to claim?1 of
the main request. Thus the subject-matter of that claim
l acks an inventive step within the neaning of

Article 56 EPC.

Claim1 of the first auxiliary request is restricted to
the carrier substance being water-soluble and conpri ses
the additional feature that the carrier substance is

present in the aqueous solution to be spray-dried in an
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anmount of up to 50 g/l. It is uncontested that these
conditions were also net by exanple 5 of D2 and thus

cannot provide any contribution to inventive step.

Claim1l of the second auxiliary request differs from
claiml1 of the first auxiliary request in that the
material to be stored is ordinarily not stable at 20°C.
It is not indicated which materials are actually
excluded by this limtation. In view of the fact that
the aimof D2 is also to enabl e storage at anbi ent
tenperature of materials whose storage at this
tenperature has been inpossible (page 2, lines 40 to 42)
and that in exanple 1 of the present application the
sanme material (lactate dehydrogenase) has been used as
in exanple 7 of D2, the stability requirenment cannot
provi de any contribution to inventive step either.

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar The Chai r man:

A. \Wall rodt M M Eberhard
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