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Summary of Facts and Subm ssi ons

0856. D

The appeal |ies against the decision of the QOpposition
Di vision maintaining the patent in suit in anmended form
on the basis of 16 clains filed on 28 Novenber 1995 as
second auxiliary request.

Clains 1 and 5 read as foll ows:

"1l. A process for the fed batch culture of aninmal cells
conprising culturing the cells in nutrient nedi um and
continuing the culturing into the decline phase of the
culture to provide the product(s) of the cells,

wherein, during the exponential growth phase of the
culture and for a prolonged period of tine extending
beyond t he exponential growh phase of the culture, the
medi umis supplenented with a conbi ned feed of

gl utam ne and a sugar as an energy source,
characterised in that

the supplenental feed additionally conprises one or
nore of the other "essential" am no acids."

"5. The process of any one of clains 1 to 4 wherein the
suppl enental feed additionally conprises one or nore of
the "non essential” am no acids."

Dependent clains 2 to 4, 6 to 16 related to specific
enbodi nents of the process of claiml.

The Appellants I, Il and Il (Opponents 01, 02 and 03)
| odged an appeal against this decision, paid the fee
and submtted a statenent of grounds of appeal. The
Respondents (Patentees) | odged an appeal but did not
submt a statenent of grounds of appeal.
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In response to a conmuni cation by the Board,

subm ssions were sent by the Appellants and by the
Respondents; the latter further filed a first and a
second auxiliary request on 29 Cctober 1999.

Caiml of the second auxiliary request read as
fol | ows:

"1. A process for the fed batch culture of animal cells
conprising culturing the cells in a nutrient nmedi um and
continuing the culturing into the decline phase of the
culture to provide the product(s) of the cells,

wherein, during the exponential growth phase of the
culture and for a prolonged period of tine extending
beyond the exponential growh phase of the culture, the
medi umis supplenented with a conbi ned feed of

gl utam ne and a sugar as an energy source,

characterised in that

t he supplenental feed additionally conprises one or
nore of the other "essential" amno acids, said
addi ti onal am no acid conmponents conprising from 50-90
per cent of the anmounts of the am no acids present in
the medium at the start of the culture.”

Oral proceedings were held on 30 Novenber 1999. During
t hese proceedings, the first auxiliary request then on
file was replaced. Caim1l of the new first auxiliary
request read as foll ows:

"1l. A process for the fed batch culture of animal cells
conprising culturing the cells in a nutrient nedi um and
continuing the culturing into the decline phase of the
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culture to provide the product(s) of the cells,

wherein, during the exponential growth phase of the
culture and for a prolonged period of tine extending
beyond the exponential growh phase of the culture, the
medi umis supplenented with a conbi ned feed of

gl utam ne and a sugar as an energy source,

characterised in that

the supplenental feed additionally conprises one or
nore of the other "essential" am no acids, the anounts
of said glutam ne, said sugar and said "essential"
amno acids in the feed being such as to restore and
mai ntain the concentration of said glutamne, said
sugar and said "essential"™ am no acids which are
depleted by growmh at the levels present in the nmedi um
at the start of the culture.”

The foll ow ng docunents are referred to in this

deci si on:

(5): Eagle, H., Science, vol.30, pages 432 to 437,
1959,

(6): Giffiths, J.B. and S.J. Pirt, Proc.Roy. Soc.B

168, pages 421 to 438, 1967,

(8): Stoner, G D. and D.J. Merchant, In Vitro,
vol. 7, No. 5, pages 330 to 343, 1972,

(12): Cark J.M and MD. Hirtenstein, Annals New York
Acad. of Sci ences, vol. 369, pages 34 to 46,
1981,
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(14): Adanson S.R et al., Biotechnology Letters,
vol. 5, No. 9, pages 573 to 578, 1983,

(16): d acken, MW et al., Ann. New York Acad. Sci .
vol . 413, pages 355 to 372, 1983,

(23): Reuveny, S. et al., Develop.biol. Standard.,
vol . 60, pages 185 to 197, 1985,

(25): Reuveny, S. et al., Abstract No. 032 of the 85th
Annual neeting of the American Society for

M crobi ol ogy, 3 to 7 March 1985,

(26): Reuveny, S. et al., J.Ilnmm Methods, vol. 86,
pages 53 to 59, 1986,

(28): Reuveny, S. et al., Abstract of the Joint
ESACT/ | ABS Meeting, 21 to 25 May 1984,

(29): Decl aration by Dr. Reuveny dated 14 May 1995.

Exhi bit(D): slide acconpanyi ng docunent (28),

Exhi bit (G : slide acconpanyi ng docunent (25).

The subm ssions in witing and during oral proceedi ngs
by the Appellants can be summari zed as foll ows:

Mai n request: claimrequest accepted by the Opposition

Division (cf.par.l supra):

- Claim1l was not clear as it related to a
suppl enental feed conprising "one or nore of the
ot her essential am no acids" (enphasis added)
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whereas the only amno acid nentioned earlier in
the claimwas not an essential am no acid.

- The process described in the priority application
on page 2, lines 17 to 21 was different fromthe
process clainmed in claiml. Furthernore, the
priority application did not disclose that the
suppl enental feed had to contain "one or nore
essential am no acids" (claim1l) or "one or nore
non essential am no acids" (claimb5). Accordingly,
neither claiml nor claimb5 enjoyed priority
rights from28 June 1985 which inplied that
docunents (23) and (26) were part of the state of
the art.

- The subject-matter of claim1l | acked novelty over
t he teachi ngs of docunent (14) or (6) as well as
over Exhibit (D). Furthernore, claim1l |acked
novelty over the teachings of docunent (25), an
abstract acconpanied by a slide submtted into the
proceedi ngs as Exhibit (G, as this docunent
described a process for the in vitro production of
nonocl onal anti bodi es (Mabs) which presented al
of the features of the clained process.

- Docunment (25), Exhibit (G, was the closest prior
art to the subject-matter of claim1l. Starting
fromthis docunent, the problemto be solved could
be defined as devising an inproved process for the
production of desired products in fed-batch
cul ture. The solution provided was to grow t he
cells into the decline phase while adding to the
culture essential amno acids (rather than fresh
medi um) together with glutam ne and sugar. This

0856. D Y A
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sol ution was rendered obvious by the conbination
of the teachings of docunent (25) with, for
exanpl e, those of docunment (5) or (16).

First auxiliary request: claimrequest filed at ora

pr oceedi ngs:

The requirenents of Article 123(2) EPC were not
fulfilled because the application as filed did not
di scl ose that glutam ne and the energy source
shoul d be replaced at |evels present in the nmedi um
at the start of the culture. This disclosure was
also mssing in the priority docunent which neant
that priority rights were not valid.

The feature that the amounts of gl utam ne, sugar
and essential amno acids to be added were such
that their concentration was nmai ntai ned at the
original level did not inpart inventive step to
the cl ai ned process because the skilled person
woul d know that the concentration of nutrients in
a cell culture nmediumwas so devised as to ensure
optimal growth conditions. And, besides, no
unexpected effect attached to this concentration
had been denonstrated with regard to the
production of the desired product.

Second auxiliary request: claimrequest filed as second

auxiliary request with the subm ssion dated 29 Cctober

Claim1 covered enbodi nents which were al so
conprised in the subject-matter of claim1 of the
first auxiliary request. Accordingly, and for the
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sanme reasons as presented in relation to this
earlier claim it did not involve an inventive
st ep.

The Respondents' submi ssions were essentially as
fol | ows:

Mai n request:

- As early as 1959, the skilled person knew t hat
gl utam ne was an essential amno acid insofar as
cell cultures were concerned. Considering that
claim1l was about grow ng animal cells and that
gl utam ne was nmentioned in the first part of the
claim the skilled person woul d have no probl ens
i n understandi ng the expression "one or nore of
the other essential am no acids" found in the

second part of the claim(enphasis added).

- The cl ai ned process was described in the priority
application on page 2, lines 22 to 32.

A basis could be found on page 2, lines 31 to 32,
page 3, lines 24 to 28 and page 5, lines 4 to 8 of
said application for a supplenentary feeding with
"one or nore essential" or "one or nore non
essential"™ amno acids. The priority rights were,
t hus, valid and docunents (23) and (26) did not
belong to the state of the art.

- Docunent (6) disclosed a batch culture, docunent
(14) related to a dialysis process. Exhibit (D)
showed the production of Mabs in a fed-batch
process where culturing was not carried out into
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t he decline phase of growth. None of them was
rel evant to novelty.

Docunent (25) was a short abstract correspondi ng
to an oral presentation. It did not disclose that
a solution of glutam ne and sugar in growth medi um
was added to the culture. There was no reason to
believe that in the short tinme of the oral
presentation, such detail would have been

descri bed. Docunent (29) which purportedly
reported what was said during the oral
presentation was not credible as it had been
witten sonme ten years after the neeting took

pl ace. Docunent (25) was not relevant to novelty.

The process described in docunent (25) had no

rel evance to inventive step because it conprised

t he continuous addition of fresh nmediumto the
culture which ensured that the cells always had
the opportunity to grow, whereas in the clained
process, the synthesis of the desired product took
pl ace while the nunber of cells decreased.
Furthernore, the skilled person would not have

t hought of conbining the teaching of docunent (25)
with that of docunent (5) or (16) to arrive at a
process such as clai med where essential am no

aci ds were continuously added to the culture
mediumw th the aimof furthering the synthesis of
t he desired product because these |atter docunents
advi sed adding amno acids to the culture nmedi um
to increase cellular growh.

It was just by chance that both the clained
process and the protocol in docunent (25) happened
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to make use of glucose and glutam ne and of a
sol ution containing essential am no acids, or of
essential am no acids.

It was surprising that the clainmed process led to
an increase in the product yield even as the cel
count decreased.

First auxiliary request:

- A basis for claim1 could be found in the passage
bridgi ng pages 8 and 9 of the application as
filed.

The sane information could be derived fromthe
priority docunent, page 2 and exanple 2.

The claimwas clear in the light of the
description which disclosed which nethod to use to
determ ne which nutrients had been depl eted by

gr ow h.

The requirenents of Article 123(2), 87 to 89 and
84 EPC were fulfilled.

- The experinental findings that the increase in
product yield could be directly achi eved by addi ng
the relevant supplenental feed rather than
indirectly achi eved by having nore cells
synt hesi zi ng the desired product was non obvi ous.
Docunent (16) did not suggest that the
concentrations of the depleted gl utam ne, sugar
and essential am no acids should be brought back
to the initial concentrations. On page 363, it was

0856. D Y A
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stated that sugar and gl utam ne shoul d be
continuously fed to keep their concentrations at a
consistently |low | evel. Docunment (5) was concerned
with cellular growth rather than product

formati on.

Second auxiliary request

The request was different fromthe first auxiliary
request in that, in claim1, the supplenental feed
was defined in terns of the essential am no acids
only. It was this supplenental feed which was used
in the exanples of the patent in suit. Its
addition to the growh nediumin the clained
conditions led to an unexpected increase in
product yield. The subject-matter of claiml and
of all clainms dependent thereof was thus

i nventive.

The Appel l ants requested that the decision under appea
be set aside and that the European patent No. 0 229 809
be revoked.

The Respondents requested that the appeals be di sm ssed

(main request); or that the decision under appeal be

set aside and that the patent be maintained on the

basis of the follow ng docunents:

(i)

(i)

claims 1 to 16 submtted during oral proceedi ngs
as first auxiliary request; or

clains 1 to 16 filed on 29 Cctober 1999 as second

auxi liary request
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Reasons for the Deci sion

The appeals of Appellants I, Il and IIl are adm ssible
wher eas the appeal of the Respondents is not adm ssible
under Article 108 EPC because they failed to submt any
statenment of grounds for their appeal. Neverthel ess,
the Respondents are a party to the proceedi ngs as of
right under Article 107, second sentence, EPC

Mai n request

Article 84 EPC. clarity; claim1l

In the Board's judgnent, the reference to "one or nore
of the other essential am no acids" (enphasis added) in
the second part of claim1l is not anbi guous considering
that this expression is preceded in the first part of
the claimby the nention of the am no acid gl utam ne
whi ch the skilled person would know as an am no acid
essential for the gromh of animal cells in a culture
(docunent (5), page 432). There is, thus, no problem of
clarity.

Article 87 to 89 EPC. right of priority; clains 1 and 5

0856. D

The priority application, page 2, lines 22 to 32

di scl oses a process with the sanme steps as those of the
process of clains 1 or 5, the feed suppl enent being
descri bed as contai ning beside glutam ne "one or nore
of glucose, choline and an am no acid". Furthernore, it
is specified on page 3 that the feed supplenent is
designed to restore the concentration of each am no
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acid. The skilled person would, thus, understand that
the culture nedium coul d be supplenented with nore than
one amno acid (irrespective of whether it is an
essential amno acid or not). Accordingly, the right of
priority clainmed in respect of clains 1 and 5 is
acknow edged; thus, docunents (23) and (26) do not

bel ong to the state of the art.

Article 54 EPC. novelty; clainms 1 and 5

0856. D

Nei t her docunent (14) nor docunent (6) deal with a fed
bat ch process but rather with a dialysis culture or

wi th batch and chenobstat cultures, respectively. They
are not relevant when consi dering novelty.

Exhibit (D) is a slide which acconpanied an ora
presentation, the correspondi ng abstract of which is on
file as docunent (28). It shows the growth curve of

ant i body- produci ng cells propagated according to the
fed batch nethod and the correspondi ng curve of

anti body production. It provides no information as to
the nature of the supplenental feed involved in the
fed-batch nethod nor about the way, the feeding was
carried out. The same applies to docunent (28).

On the basis of docunent (29), ie a declaration by the
scientist who nade the oral presentation, Appellants
1l argued that the characteristics of the suppl enental
feed were described during said presentation and are

t hose di sclosed in the post-published docunent (23)
(Figure 6): nanely the addition of 5% to 10% of growth
medi um (i e of a nedi um contai ni ng gl utam ne, glucose
and essential am no-acids), for 10°% cells, every 24
hours. Appellants Il further submtted that it could
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al so be derived fromthe growth curve in Exhibit (D)
that the cells were still capable of producing
significant anounts of Mabs while in the stationary
phase which, in their view, "can in principle be
regarded as already corresponding to a decline phase".
Thus, they conclude that the process which led to the
results shown in Exhibit (D) nust have been the sane as
the clai ned process. In the Board' s judgnent, Exhibit
(D) does not constitute evidence of a process involving
a culturing in the decline phase because a stationary
phase is a phase during which the nunber of |iving
cells remai ns constant whereas a decline phase is a
phase during which the nunber of living cells decreases
as can be inferred fromthe patent in suit itself,

page 7, lines 51 to 55. Thus, even if one were to
accept that the characteristics of the suppl enental
feed were disclosed at the oral presentation, Exhibit
(D) would not affect the novelty of claiml1l or 5 which
requires that the desired product is produced while the
cells are in the decline phase.

Docunent (25) describes a process for the production of
Mabs in a fed batch culture whereby the yield of Mbs
I's increased by continuous feeding of glutam ne and

gl ucose. The cells are kept alife for up to two nonths
by continuous nedium feeding. This feeding is
apparently carried out independently fromthe addition
of the first two conponents. In addition, it is not

di scl osed that glutam ne and gl ucose were dissolved in
gromh nmediumprior to their addition to the culture
medi um Thus, docunent (25) does not relate to a
process conprising the step of adding together

gl utam ne, glucose and am no acids (even as
constituents of the growth nmedium. Accordingly, it is
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not novelty destroying for the subject-matter of
clains 1 or 5.

8. Novelty is, thus, acknow edged.

Article 56 EPC. inventive step; claiml

9. The cl osest prior art is docunent (25) together with
its acconmpanying slide, ie Exhibit (QG. As already
stated above, this docunent shows that the production
of Mabs in a fed batch culture where a continuous
feedi ng of glucose and glutam ne was initiated during
t he exponential phase is twice that obtained froma
control culture. It also discloses that the cells may
be kept alive for up to two nonths by addi ng growth
medi um ie essential am no acids anongst ot her
constituents.

10. Starting fromthis docunent, the technical problemto
be sol ved can be defined as devising an inproved
process for the production of desired products in a fed
batch culture. The solution provided is to culture the
cells into the decline phase while adding essentia
am no acids together with glutam ne and sugar for a
prol onged period of tinme extending beyond the
exponential growh phase.

11. The differences between the teaching of docunent (25)
and the clai ned process are thus, found

- firstly, in the process steps, since in the

cl ai med process, am no acids are added at the
sane time as glutam ne and gl ucose, and,

0856. D Y A
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- secondly, in the fact that, in the clained
process, specific constituents of the growh
medi um (essential am no acids) are added rat her
than the growth nediumitself.

Insofar as the first difference is concerned, it nust
be pointed out that the culture nmedi umremains

conti nuously repl eni shed with gl utam ne, gl ucose and
essential amno acids quite irrespective of whether or
not these nutrients are added to the culture together
(cl ai med process) or separately (docunment (25); as part
of the growh nediun). In other words, the qualitative
conposition of the nmedium (in terns of the three
conponents) over the period of tinme when the process is
run is identical in both cases. Therefore the
difference is not significant in terns of assessnent of
i nventive step

In relation to the second of these differences,
reference is made to docunent (16), in which the
conditions for |large scale production of mammalian
cells and products thereof are discussed. On page 359
it is stated: "Cell growmh and/or product formation can
be prematurely inhibited due to nutrient Iimtation"
(enphasi s added). The effectiveness of adding fresh
mediumis viewed critically on page 360 where the
foll owi ng suggestion is nade: "A better node of
operation would be a fed-batch systemthat feeds vital
conponents only as needed to the culture". (enphasis
added) .

Prima facie, it would seem obvi ous to conbi ne the
teachi ngs of docunents (25) and (16) to arrive at a
nmet hod such as claimed where the cells are cultured in
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a fed batch process into the decline phase (ie over a
| ong period of tine), the culture nedi um being
suppl enmented with glutam ne, glucose and the specific
nutrients only as needed for product formation.

The Respondents argue to the contrary that the skilled
person woul d not have thought of conbining both these
docunents to arrive at a process where the cells are
cultured in the decline phase since there had been a
general belief at that tinme that continuously producing
a desired product was automatically |linked to the fact
of continuously increasing the nunber of cells. In this
respect, reference was made to docunents (5), (8), (12)
and (16).

It is noticed that docunents (5), (8) and (12) are
publications solely concerned with the am no acid
met abol i sm of mamalian cells, and not with the
producti on of a desired product by these cells.

It is only in docunent (16) that the animal cells are
used to synthesize a desired product. In this docunent,
cellular growth and product formation are not
considered to be necessarily linked as is clear from
the above cited sentence found on page 359. It should
al so be noted that docunent (25) does not nention that
the cells should grow, but only that the cells should
be kept alive, which inplies that their nunber renains
constant rather than increases. As none of these
docunents |links cellular growh to product production,
It cannot not have been so surprising for the skilled
person that the desired product is synthesized while

t he nunber of cells decreases, providing that the
nutrients necessary for the synthesis of said product
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were introduced into the nmedium as al ready disclosed in
docunents (25) and (16). In other words, the skilled
person wanting to produce a desired product would have
conbi ned the teachings of docunents (25) and (16) to
arrive at the clained process in an obvi ous manner.

The main request is rejected for |ack of inventive
st ep.

First auxiliary request:

Article 123(2)(3) EPC, Article 84 EPC

18.

19.

20.

0856. D

In the passage bridging pages 8 and 9 of the
application as filed, it is stated that the feed "my
conpri se those conponents...which are depleted...and
t he anmobunts of these conponents...are preferably such
as to restore and maintain the concentrations...at the
| evel s present in the nmediumat the start of the
culture". Taking into account that glutam ne, glucose
and essential amno acids are identified on page 3,
line 2 and page 9, line 16 as nutrients which are
depl eted by gromh of the cells, the Board considers
that there is a basis in the original application for
the subject-matter of claiml.

The added technical feature results in a limtation of
the scope of the clains.

The claimis clear in the |ight of the description
(page 8, |ast paragraph), which advises that the anmount
of nutrients to be put in the supplenental feed may be
determi ned by the analysis of the culture nedium
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The requirenments of Article 123(2)(3) EPC and
Article 84 EPC are thus fulfilled.

Articles 87 to 89 EPC, Article 54 EPC. right of priority,

novel ty.

22.

23.

The priority docunent discloses using a suppl enent al
feed devised to restore the concentration of each

am no-acid to its original concentration in the fresh
cul ture nmedium (page 3). In the Board's judgnent, it
woul d be inplicit for the skilled person that the
concentrations of all nutrients in the suppl enental
feed, including that of the energy source, should al so
be restored to their original concentration. The right
of priority in respect of claim1l is acknow edged; thus
docunents (23) and (26) do not belong to the state of
the art.

In view of these findings the Board is of the opinion
that none of the docunents belonging to the state of
the art is relevant in terns of assessnent of novelty.

Article 56 EPC. inventive step

24.

25.

0856. D

The process of claim1l differs fromthe process
disclosed in claiml1l of the main request in that the
content of the supplenental feed has been defined
further in quantitative terns: it should be such as to
restore the concentrations of the depl eted gl utam ne,
gl ucose and essential amno acids to their origina
concentrations.

The Respondents pointed out that this limtation was
nowhere suggested in the state of the art. They al so
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enphasi zed once again that it was surprising that the
added nutrients would be used by the cells to produce
the desired product while the nunber of cells
decreased. However, they provided no evidence of a
surprising effect linked to the specific limtation
added to the claim Neither was the Board able to find
any evidence in the patent specification for such an
effect. In fact, it is specified on page 4 that
"preferably, the feed is such as to nmaintain the nedia
conponents which are used either as energy substrates
or as biosynthesis precursors in excess for the
duration of the culture" (enphasis added) which puts no
specific limts to their concentrations.

It nust, thus, be concluded that the added technica
feature does not change the reasoning on inventive step
devel opped with regard to claim1l of the main request.
Accordi ngly, the previous conclusion of |ack of

i nventive step applies here as well, and the first
auxiliary request is refused.

Second auxiliary request

Articles 123(2)(3) and 84 EPC

27.

0856. D

The application as filed, page 10, provides a basis for
the subject-matter of claiml as it is stated there as
follows: "Generally, the am no aci ds conponents
conprise from50 to 90% of the anpbunts of the am no
acids present in the nediumat the start of the
culture". This technical feature results in the
limtation of the scope of the claim The wording of
the claimis clear. The requirenents of

Articles 123(2)(3) and 84 EPC are fulfilled.



- 20 - T 0745/ 96

Article 54 EPC. novelty

28.

The Board agrees to the view shared by all parties that
the subject-matter of claim1l does not enjoy priority
rights, and, that neverthel ess none of the docunents of
the state of the art prior to the filing date of the
patent in suit are relevant in ternms of assessnent of
novelty. The requirenents of Article 54 EPC are

ful filled.

Article 56 EPC. inventive step

29.

30.

O der

0856. D

The process of claim1l differs fromthe process of
claim1 of the main request in that the suppl enental
feed is defined in quantitative terns insofar as am no
acids are concerned: the additional am no acids
conponents conprise from50 to 90% of the anpunts of
am no acids present in the nediumat the start of the
cul ture.

This feature, however, is neaningless in terns of what
the concentration in the culture nedium m ght be
because this concentration will be dependent on when,
how of ten and how nuch of the supplenenting feed is
added to said nedium In other words, the added feature
actually fails to provide any further true technica
characterisation of the culture conditions.

Accordi ngly, the reasoning on inventive step devel oped
wWth regard to claim1 of the main request equally
applies. The second auxiliary request is thus refused.
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For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The patent is revoked.

The Regi strar: The Chai r wonan:
A. Townend U. Ki nkel dey

0856. D



