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Summary of Facts and Subm ssi ons

Eur opean patent EP-0 428 267 with the title
"Erythropoietin isofornms” was granted on the basis of a
set of 29 clains for the contracting states AT, BE, CH
DE, DK, FR, GB, IT, LI, LU NL and SE, of which clains
1, 8, 9, 14 and 20 to 25 read:

"1l. An isolated biologically active erythropoietin
i soform having a single isoelectric point and
havi ng a specific nunber of sialic acids per
eryt hropoi etin nol ecul e, said nunber being
selected fromthe group consisting of 1 to 14."

"8. A pharmaceutical conposition conprising a
t herapeutically effective amount of said
erythropoietin isoformof Claim1l and a
pharmaceutically acceptabl e diluent, adjuvant or

carrier."

"9. A conposition consisting essentially of two or
three erythropoietin isoforns according to
Caim1l."

"14. Erythropoietin consisting essentially of
bi ol ogically active erythropoietin nol ecul es
havi ng an identical nunber of sialic acids per
nol ecul e, said nunber being selected fromthe
group consisting of 1 to 14."

"20. A pharnmaceutical conposition conprising a
t herapeutically effective anmount of erythropoietin
of Claim 14 and a pharmaceutically acceptable

di l uent, adjuvant or carrier."

1290.D
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"21. A nethod of preparing an erythropoietin isoform
according to Caim1 conprising the steps of:
subjecting a purified erythropoietin to
preparative isoelectric focusing, and eluting a
single isoformfromthe gel."

"22. A nethod of preparing a m xture of erythropoietin
i sof orms having a predeterm ned nunber of sialic
acids per nol ecule, said nunber being greater than
11, conprising subjecting material containing
erythropoietin to i on exchange chromat ography. "

"23. A nethod of preparing a m xture of erythropoietin
i sof orms having a predeterm ned nunber of sialic
aci ds per nol ecule, said nunber being greater than
11, conprising subjecting a material containing
erythropoietin to chromat of ocusi ng. "

"24. The conposition according to Claim9 for use in a
met hod of increasing haematocrit levels in
manmmal s. "

"25. A nethod for obtaining an erythropoietin
conposition having a predeterm ned nunber of
sialic acids per nolecule conprising preparing a
m xture of two or nore erythropoietin isoforns
according to claim1."

Dependent clainms 2 to 7 and 15 to 19 related to further
enbodi nents of the isoforns of claim1 and the
erythropoietin (Epo) of claim14, respectively.
Dependent clainms 10 to 13 further characterized the
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conposition of claim9 as did clains 26 to 29 for
cl ai m 25.

Clainms 1 to 24 for the contracting states ES and GR
corresponded to clains 1 to 8 and 14 to 29 and were
formul ated as met hod cl ai ns.

OQppositions were filed on the grounds of

Article 100(a)(b)(c) EPC for |ack of novelty

(Article 54 EPC) and inventive step (Article 56 EPC)

i nsufficiency of disclosure (Article 83 EPC) and added
subject-matter (Article 123(2) EPC)

The opposition division maintai ned the patent pursuant
to Article 102(3) EPC on the basis of the clainms of the
auxi liary request which only differed fromthe

clainms as granted by the addition at the end of
claim?25 of the words "..., by mxing said isofornms.".

The foll ow ng docunents are nentioned in this decision:

(2) WA Lukowsky and R H Painter, Canadian Journa
of Biochem stry, 1972, Vol. 50, No. 8, pages 909
to 917

(3) RN Shelton et al., Biochem cal Mdicine, 1975,
Vol . 12, pages 45 to 54

(4) J.E. Fuhr et al., Biochem cal and Bi ophysi cal
Research Communi cations, 1981, Vol. 98, No. 4,
pages 930 to 935

(5) US 4,667,016

(7) T. Myake et al., Journal of Biological Chem stry,
1977, Vol . 252, No. 15, pages 5558 to 5564

(11) H Sasaki et al., Journal of Biological Chem stry,
1987, Vol . 262, No. 25, pages 12059 to 12076
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(12) M Takeuchi et al., Journal of Biological
Chem stry, 1988, Vol. 263, No. 8, pages 3657
to 3663

(14) US 4,703,008

(16) "Versuchsbericht zur Nachbearbeitung der
Publ i kati on von Myake et al. (1977) J. Biol.
Chem, 252, 5558-5564"

(31) T.W Strickland et al., Abstract and Poster at the
Keyst one Synposi um on d ycobi ol ogy, March 1992
(Exhibit B filed by the patentee on 7 October
1999)

(33) P.L. Storring and R E. Gai nes Das, Journal of
Endocri nol ogy, 1992, Vol. 134, pages 459 to 484

(34a) Data on "Sul fated ol i gosacchari des of human Epo
from Cl27 cells" submtted by appellant Il with
t he grounds of appeal

(34b) Data on "desialyl ated rEpo" submtted by
appellant Il with the grounds of appeal

(36) P. Hernentin and R Wtzel, Pharm Pharnacol
Comm, 1999, Vol. 5, pages 33 to 43

(37) P.L. Storring in "Ml ecular and Cellul ar Aspects
of Erythropoietin and El ectrophoresis”, NATO AS
Series, I.N. R ch editor, Berlin, Springer Verlag,
1987, Vol. H8, pages 429 to 438

(40) M Dorado et al., 1972, Biochem cal Medi cine,
Vol . 6, pages 238 to 245

(41) Declaration of Dr Conradt dated 4 Decenmber 2001

(42) Decl aration of Professor Dr Leatherbarrow dated
26 March 2003

(44) Declaration of Professor Dr Flitsch dated 4 Apri
2003

(45) Declaration of Professor Dr Wl ker

(46) Declaration of Dr Pierce
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(47) Declaration of Dr NNnmtz with a letter to
Dr R Wllianms dated 3 April 2002

(48) M Nintz et al., FEBS Letters, 1995, Vol. 365,
pages 203 to 208

Appeal s were filed against the decision of the

opposi tion division by the patentee (appellant 1),
opponent 1 (appellant 11) and opponent 2

(appellant 111). The latter withdrew his opposition on
4 July 2001.

Oral proceedings were held on 26 June 2003, at the
outset of which a new main request for the contracting
states AT, BE, CH DE, DK FR GB, IT, LI, LU N, and
SE was filed which consisted of a set of 25 clains.
Clains 1 to 24 were identical to the corresponding
granted clains and claim?25 as granted was anmended by
the introduction of the subject-matter of granted
clains 26 to 29, so as to read:

"25. A nethod for obtaining an erythropoietin
conposition having a predeterm ned nunber of
sialic acids per nolecule conprising preparing a
m xture of two or nore erythropoietin isoforns
according to claim1l1, wherein said m xture
consists essentially of at |east two isoforns
having | ess than 12 sialic acids per nol ecule, or
wherein said m xture consists essentially of
erythropoietin isoforns having 9, 10 and 11 sialic
acids per nol ecule, or wherein said m xture
consists essentially of at |east two isoforns
havi ng greater than 11 sialic acids per nolecul e,
or wherein said mxture consists essentially of



VII.

1290.D

.6 - T 0787/ 00

erythropoietin isofornms having 13 and 14 sialic
aci ds per nol ecule.”

The clains for the contracting states ES and GR were
accordingly anmended as well as the nunbering and
dependency of clains 22 to 24 as granted.

The argunents submtted in witing and during the oral
proceedi ngs by appellant | can be sunmarized as foll ows:

Article 114(2) EPC

- anmended claim 25 was cl ear and addressed objections
of the opposition division and appellant Il and no
time-limt for subm ssions had been set by the Board.

Article 123(2)(3) EPC

- the amendnent of claim25 of the new main request had
a basis in the application as published (page 5,

lines 49 to 57) and did not result in an extension of
the scope of protection, since the term"consisting
essentially" was already present in clains 26 to 28 as
gr ant ed.

- as far as the subject-matter of claim 24 was
concerned, the application as published not only
enbraced, as preferred enbodi ment, pharmaceuti cal
conpositions (page 7, lines 4 to 13), but also
conpositions in general, not intended for a
pharmaceutical use (page 5, line 49 to page 6, line 1).
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Article 52(4) EPC

- claim?24 was not a claimto a nethod of treatnent,
but a proper first nmedical indication claimin that it
clearly and unanbi guously stated "for use in a nethod
of increasing hematocrit |evels".

Article 83 EPC

- Exanples 1 to 5 of the patent in suit provided a
routine nmethod for the isolation of erythropoietin
(Epo) isoforms or m xtures thereof and the

determ nation of their sialic acid content and

bi ol ogi cal activity.

- the presence of 2% sul fated carbohydrates as
descri bed in docunent (31) had no consequence on the
m gration of Epo isoforms in isoelectric focusing

(1 EF).

- it was always possible to isolate froma cel

popul ation cells producing a high sulfatation or
phosphoryl ation or to select culture conditions |eading
to such high sulfatation and phosphorylation as in
docunents (41) and (47). The question, however, was how
representative of the technical reality this was.

Furt hernore, docunments (45) and (46) showed that the
skilled person was able to find conditions to separate
Epo isoforns even in presence of high sulfatation or
phosphoryl ation. Furthernore, the results obtained in
the patent in suit were satisfactorily explained by a
variation in the sialic acid content, so that there was
no need to specul ate on other reasons for the presence
of isoforns.
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- the subject-matter of clainms 8 and 20 was enabl i ng,
al t hough neither Table 2, nor Figures 2A to 2C gave an
i ndi cation on the biological activity, the precondition
for being therapeutically efficient as the clains
required, of Epo isoforns with a sialic acid content

| ess than 5, since docunent (14) showed that even

asi al o- Epo produced in E. coli still had 1% bi ol ogi cal
activity. The skilled person woul d have assuned the
activity of Epo isofornms with 1 to 4 sialic acid
residues to lie between that of asial o-Epo and of the
isoformwith 5 sialic acids.

- claim?22 was not restricted to the use of ion
exchange chr omat ogr aphy, since the term "conprising"
al l owed the use of other nethods or the re-mxing of
the isol ated Epo isoforns.

Article 54 EPC

- none of the docunents (2) to (5) and (40) descri bed
an "isol ated"” Epo isoform having, as required by
claiml, a single pl and a specific nunber of sialic
aci ds and, consequently, nethods and conpositions
related to such isoforns. Indeed, in docunent (40) the
starting material was highly inpure. There was no
indication in Figure 4 on the separation of the
proteins on the isoelectric focusing (I EF) gel, since
only Epo activity had been determi ned. It was thus not
possi bl e to know whet her the Epo activity peaks
obtained did correspond to isolated isoforns or a

m xture thereof as in the clains of the main request.
Furt hernore, document (40) was not concerned with the
sialic acid content of the fractions obtained.

1290.D
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Docunent (3) did not disclose the nethod of clains 21
to 23, since no purified Epo solution was used as a
starting material and since isoforns were not

descri bed. Epo isoforns were not described in
docunent (5).

- docunent (16) was no bona fide repetition of docunent
(7), which was silent about isofornms, and could

t herefore not be novelty-destroying for the subject-
matter of clains 9 and 22. Indeed, reconbi nant Epo
(rEpo) was used instead of human urinary Epo (uEpo) and
a m xture of Epo isoforns obtained after elution of the
DEAE- Agar ose colum with a buffer containing 30nmM Cad »
was shown in Figure 1, whereas in docunent (7) the
fraction was eluted with 17 mvCad ».

Article 56 EPC

- if any one of the docunents (2) to (5) was considered
as the closest prior art, the technical problemto be
sol ved was the provision of a | ess heterogenous Epo
preparation suitable for increasing haematocrit. The
solution given in the clains of the patent in suit was
the preparation of isofornms differing in their sialic
acid content. To arrive at this solution in the patent
in suit, the inventors discovered that variation in
sialic acid content of Epo gave rise to distinct

i soelectric species, referred to as Epo isoforns. As a
consequence, it was the inventors who disclosed for the
first time the relationship between isofornms and in
vivo biological activity.

- at the priority date of the patent in suit, there was
no incentive for the skilled person to make further
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i nvestigation on the purification of Epo, since
docunent (5), which was silent on isoforns, disclosed a
bi ol ogi cally active Epo product satisfactorily used in
t her apy.

- docunent (3) did not disclose the separation of the
Epo isofornms and the dependence of the in vivo

bi ol ogi cal activity to the content of sialic acid and
t hus gave no incentive for further research in this

di recti on.

- in docunents (2) and (4) no isolated isofornms were

di scl osed and purified Epo was not used as a starting
material. In docunent (2), it was even suggested that
the use of purified Epo as a starting material resulted
inafailure and it was concluded fromthe mgration of
asialo-Epo in |EF as a three conmponent entity that Epo
m crohet erogeneity woul d not be explained by variations

in sialic acid content.

- in Figure 4 of docunent (40) the pattern obtained
when subjecting an Epo preparation to | EF was shown.
However, an inpure Epo preparation was used and only
the repartition of the Epo activity on the | EF gel was
given in Figure 4. There was no determ nation of the
specific activity of the various Epo activity peaks,
whi ch coul d have given an idea of the degree of
purification obtained. The pattern of the separation of
the proteins along the | EF gel was al so not indicated,
so that there was no evidence for a substantially pure
Epo preparation which could have notivated the skilled
person to further fractionate said preparation.
Furthernore, there was in docunent (40) no indication
whet her the various regions of Epo activity seen on the
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| EF gel differed fromeach other by their content in
sialic acid. Therefore, there was no basis to consider
docunent (40) as the closest prior art or to conbine it
wi th ot her documents.

- in docunment (37) an Epo standard for biol ogical
assays was | ooked for and the problemof variability of
Epo preparations dependi ng upon the sources of Epo and
the nethods of purification was addressed, but it was
not suggested to prepare isoforns or that such isoforns
could be of any therapeutical benefit. In docunent (33)
t he Epo standards which were devel oped after those of
docunent (37) did not relate to Epo isofornms. Docunent
(37) was thus neither the closest prior art, nor a
docunent to be conbined with other prior art docunents.

- the authors of docunent (11) were concerned with the
el uci dation of the carbohydrate structure of Epo, but
did not teach that the nunber of sialic acids was
between 1 and 14. Accordingly, docunent (11), when
conbi ned with docunents (2) to (4) and/or (40), did not
suggest to expect Epo isoforms with a sialic acid
content ranging from1l to 14. Furthernore, there was in
docunent (11) no appreciation of the relationship

between sialic acid content and in vivo activity.

The argunents submtted in witing (by appellant Il and
appellant 111) or during the oral proceedings (by
appellant 1) can be sunmarized as foll ows:

Article 114(2) EPC

- the subm ssion of the new main request at the outset
of the oral proceedings anobunted to a breach of
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fairness, since it could have been done with the
statenment of grounds of appeal, took the parties by
surprise and increased the conplexity of the matter to
be deci ded on, because, although claim25 was a net hod
claim the anmendnents concerned the product obtained by
t hi s met hod.

Article 123(2)(3) EPC

- the amendnent made to clainms 25 to 29 as granted
resulted in the di sappearance of the "nested

rel ati onshi p* which exi sted before anong these clains
and thus increased the inportance of the expression
"consists essentially of", which, because of its

i npreci se nature, introduced a degree of uncertainty in
t he scope of amended claim 25. For instance, claim27
as granted was dependent on claim26 and hence did not
enbrace an isoformw th 12 sialic acid residues per

nol ecul e; however, due to the disappearance of this
dependency and the inprecise character of the
expression "consisting essentially of", such an isoform

was enconpassed by anmended cl ai m 25.

- there was no basis in the application as filed for

t he non- pharnmaceuti cal conposition of claim24 as
granted which referred back to a conposition according
to claim9, containing two or three Epo isofornms, since
the application as filed, even on page 7, lines 4

to 13, on which appellant | and the opposition division
relied, referred to pharmaceutical conpositions.
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Article 52(4) EPC

- claim 24 was neither an acceptable first nedical
indication claim since it did not sinply refer to the
cl ai med conpositions being "for use as a

phar maceutical ", nor an acceptabl e second nedi cal

i ndi cation claimand had to be considered as a nethod
of nedical treatnment excluded frompatentability under
Article 52(4) EPC

Article 83 EPC

- apart fromclains 2, 7 and 18, the clains cover every
ki nd of Epo of every origin, such as urinary Epo
(uEpo).

- 100% pure Epo isoforns free from contam nati on by
ot her Epo isoforns or unrelated proteins as clainmed in
claim14 were not described in the patent in suit.

- docurnents (12), (31), (33), (34a,b) and (36) showed
that rEpo and uEpo, depending on the culture conditions
or the host cell (cf. also docunment (41)), contained
sul fate and/ or phosphate groups in an anount
susceptible to hinder the separation pattern of the Epo
i sof ornms using nethods based on the net charge, but the
patent in suit did not enable the skilled person to
separate from each other Epo isofornms with the sane net
charge but differing by their sialic acid and

sul f at e/ phosphat e cont ents.

- in docunment (2) the Epo m croheterogeneity was
related not only to the sialic acid content, but al so
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to the am de content and the pol ynorphi sm which the
patent was silent about.

- the patent in suit did not show whether all the
possi bl e m xtures of Epo isoforns covered by claim22
coul d be obtained using any ion exchange chronat ography
met hod. For instance, Exanple 4 disclosed the use of an
ani on exchanger, but Figure 3, relating to the
separati on obtained with an anion exchanger, did not
show on lanes 2 to 6 a mxture of only two isoforns
with a sialic acid content greater than 11 as enbraced
by claim?22. Furthernore, the patent in suit was silent
on the use of a cation exchanger.

- there was no evidence that Epo isofornms with 1 to 14
sialic acids as required by clains 1 or 14 could be

i sol ated. The patent in suit only showed isoforns with
5to 14 sialic acids (Figures 2A to 2C) and even
docunent (33), published about three years after the
priority date of the patent in suit, did not show 14
isoforms in Figure 4.

- claim?20 was directed to a pharnmaceutical conposition
with a therapeutically effective anmount of Epo of
claim 14, i.e. having an identical nunber of sialic
aci ds per nol ecule, said nunber ranging from1l to 14.
However, the patent in suit was silent about isoforns
with a sialic acid content of 1 to 4. Table 2 and
Figure 2A to 2C showed that the biological activity
decreased as the sialic acid content decreased. An
extrapol ation of these results made doubtful whether
t he object of claim20 could be achi eved using Epo
isoforms having 1 to 4 sialic acids per nolecul e.
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Article 54 EPC

- because of the unclear term"isol ated", the subject-
matter of claim1l, which had to enbrace the
erythropoietin of claim114, had to be defined as
nmeani ng " havi ng undergone sone process of isolation
wherein the process does not prom se 100% chem ca
purity and thus the conpl ete absence of anything”. It
did not properly and clearly exclude naturally
occurring Epo isoforns as they exist in conplex

m xtures, which could include other Epo isoforns or
unrel ated proteins.

- docurnent (5) disclosed a rEpo preparation in a

proj ected pharmaceutical formulation (colum 5,

lines 50 to 56), which was the starting material of the
patent in suit and considered in the patent in suit
(page 4, lines 28 and 29; Figure 1, far left and right

| anes) as containing six isoforns with a sialic acid
content ranging from9 to 14. Having regard to the
definition of the term"isol ated" nentioned above,
docunent (5) thus anticipated clains 1 to 13 and 24 of
the main request. It also anticipated claim20 directed
to a pharmaceutical conposition conprising a

t herapeutically effective amount of Epo of claim14, if
claim 14 was interpreted as al so enbracing m xtures of
the Epo isoforms of claiml.

- docunent (5) also anticipated nethod claim25, since

the term"preparing a mxture" was entirely unspecific,
so that claim25 was not |imted to any particul ar

nmet hod of preparation of Epo. The term "predeterm ned"

was to be understood by the skilled person aware of the
variability of the glycosylation patterns in nature as
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nmeani ng "as determ ned by nature". On the other hand,
appel lant | had neither discovered the heterogeneity of
Epo, nor the existence of a nunber of sialylated
isoforms, nor the correlation between |oss of sialic
acids and loss of in vivo activity. An additional
characterisation of a known conpound did not represent
pat entable matter and, furthernore, there was no
technical contribution in selecting an isoform

conposi tion.

- a crude Epo preparation was resolved in docunent (2)
(Figure 1) in about 30 fractions in |EF. This was about
twi ce as nmuch as the nunber of possible isofornms, so
that there were on the | EF gel isolated Epo isoforns.
Furthernore, fractions were pooled and their Epo
activity determ ned. Therefore, docunment (2) also
anticipated clains 1 to 14, 24 and 25 of the main
request.

- the IEF pattern obtained with crude Epo preparations
was al so shown in Figure 1 of document (3). Epo
activity was found in all the 60 fractions. The nunber
of fractions being greater than the nunber of i soforns,
there were isolated isoforns on this | EF gel which were
subsequently pooled (Table 1). Therefore, also

docunent (3) anticipated clains 1, 9 to 13, 15 to 17,
21 and 25 of the main request.

- in docunment (4) the Epo | EF pattern was shown using a
pH gradient from3.5 to 9.5 to result in 30 fractions
arranged in four areas, the first of which (fractions 4
to 7) contained all the Epo activity, i.e. all the Epo
isoforms either in single formor as a m xture.

Docunent (4) anticipated claim?25 of the main request,
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since it provided the skilled person with a nethod for
preparing a m xture of two or nore Epo isoforns.

- docunent (40) disclosed in Figure 4 the activity
pattern obtained by submtting a purified Epo to |EF.
Several activity peaks were seen, for instance at
fractions 8, 11 and 18. Docunent (42), which nmade a

t heoretical calculation of the pl variation in relation
to the sialic acid content (assumng that all the
sialic acids were exposed and accessible), showed that
the resolution power of |EF was sufficient to isolate
at least the peak on the right part of Figure 4
corresponding to the fractions having a high pl (i.e.
the poorly sialylated isoforns). These fractions either
corresponded to a single isoformor to a m xture of

i sof orms. Docunent (40) anticipated clains 1, 8 to 11
14, 20, 21 and 25 of the main request.

- in docunent (7) a seven-step purification of human
uEpo was di scl osed which included various ion-exchange
chr omat ogr aphy col ums. Docunent (16), an attenpt to
reproduce the teaching of docunent (7), showed in
Figure 1, lanes 6 and 10 that the fraction eluted from
t he DEAE- Agarose colum with 30 mM Cad ,, when exam ned
in | EF, contained three isoforns having a nean sialic
acid content (Table 1) rangi ng between 12.6 and 12. 8.
Therefore, docunent (7), as repeated in docunent (16),
anticipated claim?22 of the main request.

Article 56 EPC

- the general relationship between the sialic acid

content and the in vivo biological activity was al ready
disclosed in the prior art, for instance in
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docunent (2). The contribution of the patent in suit
was not the discovery of this relationship, but only
its quantification.

- the problemto be solved after the disclosure of
docunent (40) on the el ectrophoretic and

el ectrof ocusi ng behavi our of Epo was defined on

page 245 (lines 3 to 4) of this docunent as the

provi sion of additional information. In 1989, the
priority date of the patent in suit, it was obvious to
use rEpo and I EF, so that the skilled person would
straightforwardly have cone to the solutions defined by
t he subject-matter of the clains of the patent in suit.

- alternatively, docunent (5) disclosed the preparation
of Epo isoforns with 9 to 14 sialic acid residues per
nol ecul e for pharmaceutical preparations and could al so
be considered as the closest prior art. The technical
problemto be solved was a better characterisation of
the m croheterogeneity in order to obtain a nore
standardi zed product and the solution was to use the
met hod of choice at that tine, i.e. |EF.

- another alternative closest prior art was

docunent (2), showing the relationship between sialic
acid content and Epo activity in vivo, in view of which
the problemto be solved was to further investigate
this relationship. Again, |EF was the nethod of choice
and led to the subject-matter of the clains of the main
request.

- if document (11), showi ng that the heterogeneity was
due to the carbohydrate noiety of Epo and suggesting up
to fourteen isoforns differing fromeach other by their
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sialic acid content, was considered as the cl osest
prior art, then the technical problemto be solved was
the provision of a highly active and honbgenous Epo
characterised by its carbohydrate structure and the
obvi ous solution to this problemwas to use |EF as
descri bed in docunments (2) or (3).

- in docunment (37) a standard for the assay of Epo
(page 431, third and fourth paragraphs and page 435,
third full paragraph) was | ooked for and Epo was said
to exist in a nunber of different biologically active
forms, as denonstrated by | EF (page 433, first

par agr aph), which were expected to be due, by anal ogy
wi th other glycoproteins, to the source of the

speci nen, the physiol ogical state of the subject or the
purification procedure. The problemto be solved was to
separate these different fornms and | EF was the net hod
of choice, as shown by docunents (42), (44).

Appel lant | requested that the decision under appeal be
set aside and that the patent be maintained on the
basis of the new main request filed during the oral

pr oceedi ngs.

Appel lant Il requested that the decision under appeal
be set aside and that the European patent No. 0 428 267
be revoked.
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Reasons for the Decision

Article 114 EPC

Late-fil ed docunents

Both appellants | and Il have filed docunents after the
subm ssion of their grounds of appeal or answers

t hereto. These docunents have to be considered as | ate-
filed. Neither appellant | nor appellant Il objected to
the introduction of the late-filed docunents of the
adverse party into the proceedi ngs. Docunent (40) is
per se prima facie relevant for novelty and/or

i nventive step; the other docunents filed by

appellant 1l as well as all the docunents filed by
appel lant | give an answer to argunents subm tted by

t he adverse party and highlight docunents or argunents
al ready present on file, fromwhich they should not be
di ssoci ated, as they contribute to their rel evance.
Since their introduction into the proceedi ngs does not

i ncrease the degree of procedural conplexity, the Board
decides to allow these docunents into the proceedi ngs
pursuant to Article 114(2) EPC.

Mai n request

Late-filed anmendnents to claim25 as granted

1290.D

At the outset of the oral proceedings, appellant I
submtted a new set of clains corresponding to the
clainms as granted, except for claim25 which was
anmended in such a way as to incorporate the subject-
matter of clains 26 to 29 as grant ed.
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It is not atotally unusual practice to submt anended
clainms during oral proceedings before the Boards of
appeal in order to overcone objections raised by the
adverse party or the Board. In the present case,
claim25 inits granted form had al ready been objected
to under Article 54 EPC not only during the opposition
proceedi ngs, but also in appellant Il's letter of

18 June 2001 and, as amended before the opposition

di vision, under Article 56 EPC in appellant Il1's letter
of 7 April 2003, so that an anendnent to claim25 was
to be expected. Furthernore, the anendnment to claim25
as granted by introduction of the alternatives
mentioned in clains 26 to 29 as granted, does not prinma
facie result in an increase of the conplexity of the
technical or legal issues. In the Board' s view, this
anmendnent is not a breach of the duty of fairness,
since it cannot have taken appellant Il by surprise.
Therefore, it is allowed into the proceedi ngs pursuant
to Article 114(2) EPC

Article 123(2)(3) EPC

1290.D

The application as filed discloses both conpositions
containing two or nore Epo isofornms which are not
restricted to a pharnaceutical use (page 5, |ines 49

to 57) and pharnmaceutical conpositions containing a
specific isoformor a m xture of isofornms (page 7,
lines 4 to 6) and hence offers a basis for the subject-
matter of claim?24 relating to Epo conpositions for use
in a method of increasing hematocrit |evels in manmal s
whi ch are not defined as pharmaceutical conpositions.

The subject-matter of amended claim 25 can be found in
the application as filed which describes on page 12,
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line 17 to page 13, line 19 conpositions conprising two
or nore Epo isoforns and on page 13, lines 19 to 29
nmet hods for preparing these conpositions.

Appel lant Il argued that the expression "consisting
essentially" had an increased inportance due to the

di sappearance of the "nested rel ationship" follow ng

t he amendnent of clains 25 to 29 as granted and,
because of its inprecise character, resulted in an
extension of the scope of protection. This expression
was only nmentioned in dependent clains 26 to 29 as
granted, but the overall scope of protection defined by
claims 25 to 29 as granted was de facto determ ned by
claim 25, which was nore broadly fornul ated than
claims 26 to 29 and enbraced any kind of m xtures of
two or nore Epo isoforms, whereas clains 26 to 29 as
granted only concerned sub-groups of these m xtures.
The subject-matter of claim?25 as granted is stil
present in amended claim25 and is still determ nant
for the overall scope of protection, which has thus not
been changed by the anendnent.

Therefore, the amended clains neet the requirenents of
Article 123(2)(3) EPC.

Article 52(4) EPC

1290.D

Claim24 is formul ated as a product claim"for use in a
nmet hod of increasing the hematocrit levels in mammal s”
and is a purpose-limted product claimin agreenent
with the formof a first medical indication claim
defined in Decision G5/83 (cf. supra section VII) and,
as argued by appellant I, exenplified in Cuidelines,
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Part C, Chapter |V, 4.2. Therefore, claim 24 does not
contravene the requirenents of Article 52(4) EPC.

Article 83 EPC

10.

1290.D

For the purpose of considering whether a European

pat ent does disclose the invention in a manner
sufficiently clear and conplete to be carried out by a
person skilled in the art (Article 100(b) and

Article 83 EPC), the Board has to be satisfied firstly
that the patent specification puts the skilled person
i n possession of at |east one way of perform ng the
clainmed invention and, secondly, that the skilled
person can put the invention into practice over the

whol e scope of the clains.

As far as the absence of a disclosure of the
preparation of Epo isoforms with 1 to 4 sialic acid
resi dues per nolecule and of their therapeutical use is
concerned, it has to be noted that the rational e behind
t he separation nethod described in the patent in suit,
whi ch makes use of a difference in the net charge of
the various isoforns, is applicable whatever the degree
of sialylation is. Therefore, in the absence of
evidence to the contrary, the Board considers that this
nmet hod coul d al so separate isoforns with 1 to 4 sialic
acid residues per nolecule, provided these isoforns are
present in the mxture tested. Table 2 and Figure 2A to
2C of the patent in suit show that before reaching a
plateau with isofornms 11 to 13 (or even 14, when Epo
activity is neasured by RIA), the biological activity
of the isoforns increases proportionally with the
content of sialic acid residues. Table 2 and Fi gures 2A
to 2C begin with isoform5. However, their
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extrapol ation | eads the skilled person to concl ude that
isoforms 1 to 4 have a biological activity |ying
between that of isoform5 and asial o- Epo, which is
shown in docunment (14)(columm 33, lines 40 to 51) to
still possess up to one percent of the in vivo activity
of sialylated human urinary standard Epo. Since the

t herapeutical use of Epo is related to its in vivo

bi ol ogi cal activity, it thus seens plausible that
isoforms 1 to 4 can be used as therapeuticals. In this
context, it has to be kept in mnd that the notion of
"therapeutically effective amount™ as nentioned in

cl aim 20 depends on the route of adm nistration used
and the purpose the skilled person wants to reach
(patent in suit, page 6, lines 5to 19), so that a |ess
active preparation may neverthel ess be advant ageous for
sonme applications.

Consi dering the all eged absence in the patent in suit
of any di sclosure of the production of a m xture of
isofornms as defined in claim22, it has to be
considered that claim22 nentions the word "conprising”
whi ch does not exclude the use, beside ion exchange
chr omat ogr aphy, of other techni ques, such as | EF or
even re-m xi ng of separated Epo isoforns. Furthernore,
t he various Epo isoforns differ fromeach other by the
content in sialic acid residues, i.e. by their net
charge. The net charge is the factor used in ion
(cation or anion) exchange chromat ography to separate
nol ecul es from each other. There is thus no theoretical
reason why the nmethod of claim22 could not lead to a
m xture of isofornms having a predeterm ned nunber of
sialic acids per nolecule, said nunber being greater
than 11. Appellant 11 has not provided evidence to the
contrary al though the burden of proof lies with him
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The obj ections concerning the absence of a disclosure
of a 100% pure Epo isoform and of a teaching enabling
the skilled person to routinely isolate and identify
Epo isoforms with 1 to 14 sialic acid residues per

nol ecul e are nullified by the disclosure of Table 1,
Figures 1, 3 and 4 and the Exanples 1 to 5, which show
that the teaching of the patent in suit leads to

i sol ated biologically active Epo isofornms, which are
wel | individualized on analytical |IEF gel and, at |east
according to the criterion of |IEF, are honobgenous, i.e.
free of contam nation by other Epo isoforns or

unrel ated proteins. Exanple 1 provides the skilled
person with a reliable nethod for the isolation of Epo
i soforms and Exanple 2 and Table 1 with a way to
identify the isolated Epo isoforns by determning their
sialic acid content. The Board is convinced, also in
view of Figure 10 of docunent (36), cited as an expert
opinion, that IEF is well able to separate all the Epo
isoforms with 1 to 14 sialic acids, provided said Epo
isofornms are present in the tested sanple. The Board is,
therefore, satisfied that the patent in suit puts the
skilled person in possession of at |east one way to
performthe invention over the whol e scope of the

cl ai ns.

Since the separation of the Epo isoforns can well be
expl ai ned, according to Table 1 and Figures 1, 3 and 4,
by their sialic acid content, the Board agrees with
appellant | that there is no need to consider the

hypot heti cal and specul ati ve sources of

m cr ohet erogeneity mentioned in docunent (2)(page 915,
left and right colums).
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Appel lant Il argued that the patent in suit does not
address the problem of high sulfate and phosphate group
concentration in Epo as disclosed in docunents (41),
(36) or (47) or of the other sources of

m cr ohet erogeneity mentioned in docunent (2), so that
there is some area of unreliability and uncertainty in
the patent in suit. Docunents (48), (31) and (36) show
that Epo can be sulfated and quantify said sulfatation.
Docunent (31) is an abstract and nentions that in rEpo
obt ai ned by transfection of CHO cells wth human Epo
gene sul fated oligosaccharides may represent up to 3%
of the total rEpo oligosaccharides. Poster sheets are
annexed to this abstract, sheet 12 of which ("Figures
VI11-X: Chromat ography of asialo oligosaccharide
alditols") states that rEpo obtained from CHO cells may
contain one sulfate group. Further, said sheet also
states that uEpo may contain up to three anionic groups.
Docunent (48) indicates the presence of 2% phosphate
groups. A concentration in phosphate or sulfate groups
of 2 or 3% represents, in the Board's opinion, a
negligi ble amount and it seens doubtful whether this
could have any influence on the | EF separation. Post-
publ i shed docunent (36) reports in Table 4 the presence
in rEpo obtained by expression in Cl27 nouse fi brobl ast
cells of about 30% sul fated ol i gosacchari des which
woul d result in a nodification of the | EF pattern
(Figure 10). Experinental data (documents (41) and (47))
show a finding simlar to that of docunment (36).

Post - publ i shed docunent (33) (page 459, paragraph
bridging the left and right colums and page 476, right
col um, heading "Basis for the differences between Epo
preparations”) relates differences in the biological
properties of uEpo and rEpo to their glycosylation
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state due to differences in the type or physiol ogical
state of the cells expressing rEpo, in the subsequent
nmet abol i ¢ or degradative nodifications of these Epos
and in the purification procedures, but is silent about
sialylation. Docurment (12) highlights differences in

t he ol i gosacchari de conposition of uEpo and rEpo and
specul ates on the influence of said differences on the
bi ol ogi cal properties (page 3660, |left colum) and on
the presence of sulfate groups (page 3658, |eft
colum), but does not quantify the anount of sulfate
groups present on the oligosaccharides of Epo.
Docunents (34a) and (34b) are experinental evidence
obt ai ned under conditions which are not precisely
defined, so that they have to be considered with

cauti on.

The question to be answered in this context is three-
fol d:

(a) was the skilled person at the priority date of the
patent in suit able to note that the Epo isoforns
obt ai ned cont ai ned sul fate or phosphate groups?

(b) did the skilled person at the priority date of the

patent in suit know renedi es?

(c) is the occurrence of |arge anounts of sulfate or
phosphat e susceptible to nodify the | EF pattern a

common or a rare phenomenon?

The skilled person was enabled by the nethods descri bed
in Exanples 1 and 2 of the patent in suit to isolate
Epo i soforns and determne their sialic acid content.
The skilled person was able to determ ne whether the



17.

18.

1290.D

- 28 - T 0787/ 00

Epo i sof ornms obtai ned contained sulfate or phosphate
groups by running in | EF the sanple Epo agai nst an Epo
standard known to be deprived of sulfate and/or
phosphat e groups and determning afterwards its sialic
acid content. By doing so, the skilled person could
determ ne whether the mgration of the sanple Epo was
inline with its sialic acid content. In case of a
negati ve answer, the skilled person could have

determ ned the phosphate or sulfate content by routine
nmet hods.

Docunent (45)(page 5, paragraph 16) shows that renedies

wer e known.

Finally, appellant Il has not shown that the presence
of sulfate and phosphate groups in an anmount which can
negatively influence the IEF pattern is a conmon
phenonenon. | ndeed, anong all the docunents cited in
the present case, the only independent and reliable
source for the presence of such an anpunt of phosphate
or sulfate groups is post-published docunent (36) and,
even in this case, only the use of the Cl27 cells |eads
to the presence of a degree of sulfatation which could
negatively interfere with the | EF pattern. On the
contrary, the use of BHK and CHO cells (the latter
being the cells used in the patent in suit and
mentioned in claim?7) does not result in such an anount
of sulfate or phosphate groups (Table 4). This is
confirmed by post-published docunent (48)(abstract and
page 206, left columm, second sentence), in which the
use of BHK cells leads to a negligible 2 to 4%
phosphat e content and document (31) (abstract) which
shows the presence of only 3% of sulfated groups when
usi ng CHO cel I s.
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The Board is thus of the opinion that at the priority
date of the patent in suit the skilled person was able
to determ ne whether an excessive anount of phosphate
or sulfate groups was present in the Epo isoforns, knew
remedies, if such a situation neverthel ess happened,
and was provided by the patent in suit w th gui dance
for an extrapol ation over the exanples described
therein. Thus, if an occasional failure had occurred,

t he skilled person would have been able to performthe

invention with only few additional routine experinents.

Therefore, the patent in suit neets the requirenents of
Article 83 EPC.

Article 54 EPC

21.

22.

1290.D

Appellant Il interpreted the term"isolated" as used in
claim1 as neaning that Epo had "undergone sone process
of isolation wherein the process does not prom se 100%
chem cal purity and thus the conpl ete absence of
anything". In this interpretation, claim1l does not
exclude naturally occurring Epo isoforns as they exi st
in conplex m xtures which could include other Epo
isoforms or unrel ated proteins and therefore would not

be novel .

This interpretation |eads to a rather unclear
definition of the Epo in claim1, which could
accordingly contain anything in an undeterm ned anount
and is in the Board' s view not adequate, since claiml
defines wi thout anbiguity the clained substance, which
has to fulfil the follow ng conditions:
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- it is an Epo isoform

- it has a single pl

- it contains a specific nunber of sialic acid

groups ranging fromone to fourteen.

This definition excludes the presence of nol ecul es

ot her than Epo isoform Thus, contrary to

appellant I1's interpretation, the subject-matter of
claiml1l of the patent in suit is an Epo isoform which,
according to the sensitive honpgeneity criterion of

| EF, is not contam nated by other Epo isoforns or non-
related proteins (Figures 1 and 3 of the patent in
suit).

Docunent (5), which is silent on isofornms, is shown in
the patent in suit (page 4, lines 28 to 35) to disclose
an Epo preparation containing 6 isoforns with 9 to 14
sialic acids per nol ecule. However, the word

"predom nantly" is used in the patent in suit to
characterize the presence of these isofornms in the
product obtained fromthe process of docunent (5). This
inplies the presence of other undeterm ned substances
and there is in the patent in suit no evidence that

t hese substances may not be contam nants structurally
unrelated to Epo. It is further stated in the patent in
suit (page 4, lines 9 to 15) that the purification

nmet hod of docunent (5) may be nodified as using a @
Sephar ose chromat ography i nstead of the DEAE- Agarose
chromat ography. The foll owi ng sentence (page 4,

lines 15 to 17) concerns the performance of this @
Sephar ose chronmat ography and is followed by a sentence
(page 4, lines 17 to 18) in which the degree of purity
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of the material obtained is assessed by the presence of
a single band in SDS el ectrophoresis. However, this
sentence, because of the use of the word "material” in
t he singular formand because of its position just
after the sentence concerning the Q Sepharose

chr omat ogr aphy, can only concern Epo obtained using the
nodi fi ed process. In other words, there is no
information in docunment (5) and in the patent in suit
on the true and exact structure of the substance
obt ai ned by the process of docunment (5). Therefore,
there is no evidence that the obtaining of a m xture of
Epo isoforns as defined in the clains of the main
request is the inevitable result of the process

di scl osed in docunment (5). Therefore, docunment (5) is
not novelty-destroying for the subject-matter of the
clainms of the main request.

24. Docunent (2) describes the performance of | EF on step
Epo, i.e. a crude preparation of Epo, and in vivo Epo
activity is assessed in Figure 1 to the part of the |IEF
pattern corresponding to the lower pH (pH 3.5 to 4.0,
page 914, right columm). However, there is no
i ndi cation that an Epo isoformor a m xture thereof as
defined in the clains of the patent in suit is obtained,
since the nol ecul ar nature of the Epo active material
has not been determ ned and the fractions exhibiting
Epo activity have not been shown to be free from
unrel ated proteins.

25. Docunent (3) al so describes the performance of |EF on
poorly purified human uEpo and step | sheep Epo using a
pH range from 1.45 to 12.50. The pattern obtained is
shown in Figure 1 and Epo activity is found in all the
fractions obtained, the concentration in Epo being

1290.D
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maxi mumin the fractions between pH 4.13 and 4.72
(Table 1). Again, no structural analysis of the product
obt ai ned has been carried out which could allow

determ nation of the nolecular nature of the Epo active
substance obtained in each fractions of Figure 1 and
its contam nation by unrel ated nol ecul es, especially in
view of the poor purity of the starting material and of
the extrenely | ow Epo specific activity of the
fractions (Table 1, last columm) which is indicative of
a high degree of contam nati on.

In Figure 1 of docunent (4) the |IEF pattern obtained
with step Ill Epo in a pH gradient ranging from3.5 to
9.5 is shown: a snear appears in the acidic half of the
pattern. The first sentence under the heading "Results"”
(page 931) indicates that nore than 25 protein bands
are detected after staining. This is nmuch nore than the
14 isofornms clainmed and indicative of a contam nation
by other proteins. Mdireover, no attenpt is made in
docunent (4) to determ ne the nol ecul ar nature of the
product obtai ned.

Docunent (7) discloses the seven-step purification of
human uEpo resulting in two Epo fractions with a

m ni mum bi ol ogi cal activity of 70,400 units/ng of
protein (page 5563, right columm, second paragraph) in
a 21%overall yield (Table V) and which are honbgenous
in gel electrophoresis (Figures 7 to 9). The presence
of these two fractions is specul atively expl ai ned by
sone kind of mcroheterogeneity due to sialic acid
resi dues or am de groups (page 5563, right colum,
fourth paragraph). Thus, docunent (7) per se does not
di scl ose an Epo isoformas defined in the present
clainms. Docunment (16) is an experinental report, the
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pur pose of which is to show that the process of
docunent (7) leads to a mxture of isoforns (Figure 1)
enconpassed by the clains of the main request. However,
docunent (16) is not a bona fide attenpt to reproduce
t he teachi ng of docunent (7), since in docunent (16),

i nstead of human uEpo, two rEpo preparations are used:
an undefined "HA-Eluat"” and the end-product of an
equal Iy undefined "BM HerstellungprozelR3". The latter
preparation, as an "end-product”, nust definitely be
different fromthe sanple submtted to DEAE- Agarose
chr omat ogr aphy in docunent (7) which, according to its
specific activity nentioned in Table V, only contains
about 1.3% Epo and is hence highly inmpure. The nature
of the "HA-Eluat" is not defined in docunent (16), but,
since its |EF pattern on Figure 1 (lanes 5 and 6) is

al nost the sane as that of the end-product (lanes 9 and
10), it can be assunmed to be a preparation far nore
pure than that chromatographed on DEAE- Agarose in
docunent (7). Therefore, docunent (16) fails to show
that the process of docunent (7) |leads to a product
falling within the scope of the present cl aimns.

Docunent (40) describes the performance of |EF on an
Epo preparation with a specific activity of 500 to 2300
units/nmg of protein. In view of the specific activity
of a pure Epo preparation (cf. supra point 27), Epo
only represents a few percent of the total proteins of
the starting material |oaded on the IEF gel. In

Figure 4 five Epo activity peaks are identified, but
the protein separation over the |EF pattern is not
shown, so that it is not possible to know which

nol ecul ar entities each fraction contains and how

(impure they are. Therefore, docunent (4) cannot be



29.

- 34 - T 0787/ 00

consi dered as disclosing Epo isofornms and rel ated
nmet hods as in the clainms of the main request.

As a consequence, the Board is of the opinion that none
of docunments (2) to (5), (7)(in conbination with
docunent (16)) and docunent (40) disclose Epo isoforns
and rel ated nmethods as clained in the clainms of the
mai n request, which thus neet the requirenents of
Article 54 EPC

Article 56 EPC

30.

31.

1290.D

The cl ai s under consideration relate to isolate

i soforms of Epo characterized by a single isoelectric
poi nt and a specific nunber of sialic acids per

nol ecul e, said nunber ranging from1l to 14. Several
docunents have been cited as possible closest prior art
and their disclosure is sumarized bel ow (or conpl et ed,
if they have al ready been anal ysed in the context of
novelty (cf. supra points 23 to 28)).

Docunent (2) is an attenpt to characterize the Epo

nol ecul e by submtting crude preparations to IEF. In
Figure 1, several fractions exhibiting in vivo Epo
activity can be seen in the nore acidic part of the |IEF
pattern. Document (2) concludes that Epo is

het erogenous with respect to charge (page 915, left
colum) and specul ates on the reason of said

m crohet erogeneity as being differences in anmde or in
t he carbohydrate content or as being the result of

pol ynorphism O particular interest is the conclusion
in docunent (2) (page 915, right colum) that, since

t he m croheterogeneity even persists in fully
desi al yl ated Epo, which invariably focuses as three
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conponents (page 912, right colum and Figure 3),
variation in the sialic acid content cannot be the
reason for said m croheterogeneity, although it is
shown in Figure 4 that Epo in vivo activity is
destroyed by renoval of the sialic acid residues.

I n docunent (3), the disclosure of which has al ready
been sunmari zed above (cf. supra point 25), it is
stated on page 51 (second paragraph) that Epo

het erogeneity cannot be explained by a difference in
the sialic acid content, as long as purified Epo, which
woul d enabl e the skilled person to cal cul ate the Epo
sialic acid content, is not avail able. Furthernore,
docunent (3) al so proposes, as an explanation for the
m crohet erogeneity, the action of deam nases or the

i nfluence of the first steps of the purification
procedure (page 51).

I n docunent (4), as already nentioned above (cf. supra
poi nt 26), the problem of Epo heterogeneity in relation
to the sialic acid content is not addressed.

I n docunent (40) a crude Epo preparation is separated
on | EF gel (Figure 4) into few peaks of activity and it
is speculated in the paragraph bridging pages 243 and
244 that said Epo activity could be related to a famly
of nolecules differing fromeach other in their

m gration behaviour in | EF or electrophoresis. Besides
m nor differences in shape and sizes, this difference
of mi gration behaviour is explained by variation of the
charge of these different Epo fornms. |In docunment (40)
it is concluded that such behavi our has already been
seen with other glycoproteins and that studies are in
progress in order to obtain additional information
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(page 245, |ast sentence). Docunent (40) is silent
about the presence and function of sialic acid.

I n docunent (5), the disclosure of which was already
defined above (cf. supra point 23), the purification of

r Epo expressed in CHO cells (colum 4, lines 33 to 37)
usi ng reverse phase, ion exchange chromat ography

(colum 5, lines 19 to 49) and gel filtration (colum 5,
lines 49 to 56) is described, but there is no

i nformati on on i sof orns.

I n docunent (37) a standard for the assay of Epo is

| ooked for, which should consist in a purified hornone,
free from non-hornone contam nants (page 431, second
full paragraph). Problens related in general to

gl ycoprotei n hornones are nmentioned on page 433:
appearance of different biologically active nolecul ar
forms in | EF dependi ng on the physiol ogi cal state of

t he subject, the source of the specinen or the
purification procedure used. This heterogeneity is said
on page 433 (lines 14 to 17) to pose a problemfor the
standar di zati on. However, docunent (37) is silent about
t he invol vement of sialic acid in the

m cr ohet erogenei ty.

I n docunent (11), a study of the carbohydrate structure
of Epo, a conparison is nmade between rEpo and natural
uEpo. The purpose of this study is nmentioned on

page 12059 (right colum, |ast paragraph of the
introduction) and lies in the fact that asial o-Epo
being in vivo biologically inactive, the determ nation
of the "proper glycosylation" was desired. The teaching
of docunment (11) is that rEpo and uEpo have

car bohydrate structures which are indistinguishable
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from each other, except for a difference in degree of
sialylation (page 12072, left colum, |ast paragraph),
and consist in three N-linked oligosacchari des and one
O linked oligosaccharide (page 12071, right col um,
first paragraph under heading "Di scussion”). The forner
can be nono-, di-, tri- or tetrasialylated (page 12069,
headi ng "Fractionation of intact N-Iinked saccharides
by TSK- DEAE ion exchange chromat ography”), whereas the
|atter is nmono-, or disialylated (abstract, second

par agr aph) and, although it is not expressis verbis

i ndicated in docunent (11), it can be deduced that Epo
may theoretically contain up to 14 sialic acid residues.
This is in agreement with the val ues nentioned in
Table I, which shows the sialic acid content of uEpo
and various preparations of rEpo, for each of which a
preci se nunber of sialic acid residues |ying between
9.7 and 11.8 is assigned, which is not said to be a
nmean val ue due to the presence in each preparation of
vari ous Epo isofornms in different concentrations. In
docunent (11) there is no suggestion of a possible

m crohet erogeneity within a Epo preparation, but only
among different Epo preparations. In line with this
teaching a technical problemis formul ated on

page 12072 (left colum, penultimte sentence): the
conpari son of the carbohydrate structure with Epo
produced in other mammalian cells. In document (11)
there is no corment on the respective in vivo

bi ol ogi cal activity of the various Epo preparations of
Table I and, basically, there is no pointer to a
possi bl e correl ati on between sialic acid content and in
vivo biological activity. In fact, it is suggested by
Table 1, showi ng different Epo preparations with
different sialic acid contents, but w thout any
indication of a difference of the in vivo activity,
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that these preparations have the sanme activity, which
hence speaks for an independency of the biol ogical
activity fromthe sialic acid content. This inplies
that the "proper glycosylation” nust be a m ninmm
nunber of sialic acid residues, above which every Epo

i soform has the sane in vivo biological activity. Thus,
in docunent (11) the mcroheterogeneity wthin Epo
preparations and its influence on the in vivo

bi ol ogi cal activity is not addressed.

The above anal ysis of the disclosure of the docunents
cited by appellant Il as being detrinental to the

i nventive step of the subject-matter of the clains of
the main request reveals a confusing situation as to
what m ght have been the reason for the heterogeneity
of the many Epo preparations, be it from natural
sources or produced via reconbi nant DNA techni ques. The
Board sees the technical problemto be solved in the
definitive explanation of the heterogeneity of Epo. The
solution defined in the clainms of the nmain request lies
in the provision of fourteen distinct and defi ned Epo
isoforms differing fromeach other by their sialic acid

content.

As outlined above, there were many proposals, sone of
them dating nore than 10 years before the priority date
of the patent in suit (for instance, docunents (2), (3),
(7) and (40)), for explaining the reason for Epo

het erogeneity. Thus, the skilled person faced with

t hese various proposals had to decide which one m ght

be prom sing for further investigation. It seens

remar kabl e that only shortly before the priority date

of the patent in suit, in 1987, it was still desirable
to establish standards for the assay of Epo, as shown
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in docunent (37), which nmentions on page 429, that
"...erythropoietin has until now been sonething of a
Cinderella”. The Board is convinced that the "sialic
acid track” was at the priority date of the patent in
suit at best one of several routes that the skilled
person coul d have foll owed. Wen considering the
teaching of the above nentioned docunents (cf. supra
points 31 to 37), even nentioning the possible

rel evance of sialic acid in the context of

het erogeneity, the Board cones to the concl usion that

t he authors of these documents did not further carry on
in the direction of the involvenment of sialic acid and,
even in the case of docunent (2), expressis verbis
indicated that sialic acid is not involved in the

m crohet erogeneity of Epo (page 915, right colum) and
hence taught away fromfollow ng this route. Thus, the
Board is convinced that the solution given in the

cl ai ms under consideration was not obvious for the
average skilled person and far away fromroutine work
and is thus patentabl e under the provisions of

Article 56 EPC. This conclusion al so accordingly
applies to the set of clains for the contracting states
ES and GR
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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 on the basis of the main
request filed at the oral proceedings.

The Regi strar: The Chai rwonman:

P. Crenona U. Ki nkel dey
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