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Summary of Facts and Subm ssi ons

1749.D

Opponent 1 (appellant 1) and opponent 2 (appellant 11)
each | odged an appeal against the interlocutory

deci sion of the opposition division dated 25 January
2001, whereby the European patent No. 0 394 296 was

mai ntai ned on the basis of the main request (clains 1

to 12) filed at the oral proceedings on 21 January 1999.
The patent had been granted on European application No.
88 909 905.7 which originated froman internationa
application published as WO 89/ 04491 (to be referred to
in the present decision as the application as filed).

The patent had been opposed by a third opponent
(opponent 3) which has not appeal ed.

The grounds for opposition were that, as set forth in
Article 100(a) EPC, the invention was neither novel
(Article 54 EPC) nor inventive (Article 56 EPC), and,
that, as set forth in Article 100(b) EPC, the invention
was not sufficiently disclosed (Article 83 EPC)

In reply to the statenents of grounds of appeal filed
by the appellants, the respondent filed a first
auxiliary request (together with a letter dated

13 Decenber 2001) and stated that the clains which had
been accepted by the opposition division were still its
mai n request.

On 25 February 2004, the board issued a conmuni cation
under Article 11 of the Rules of Procedure of the
Boards of Appeal presenting sonme prelimnary and non-
bi ndi ng vi ews.
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A/ In reply to that communication, additional observations
were received with letters dated 30 April 2004.

VII. At the oral proceedings which took place on 3 June 2004
in the absence of opponent 3, the respondent replaced
its main claimrequest, ie the clains as accepted by
t he opposition division, by the first auxiliary request
filed with letter dated 13 Decenber 2001 which becamne
its main claimrequest (referred to thereafter as the
"main request”) as well as two further claimrequests,
referred to thereafter as the "first auxiliary request”
and the "second auxiliary request".

VIIl. Caim1 of the main request read:

"1l. A nethod of determ ning the rate of bone
resorption, the nethod conprising quantitating by

i mrunol ogi cal neans the concentration of a peptide
fragnment of nol ecul ar weight |ess than 5000, in a body
fluid, which is derived frombone coll agen resorption
and has a 3-hydroxypyridiniumcross-link that is |ysyl
pyri di noline and/or hydroxyl ysyl pyridinoline."
(enmphasi s added by the board)

Claim1l differed fromclaim1l as granted in that it
contai ned the additional expressions (shown in bold in
the clainm) "by imunol ogi cal nmeans" and "of nol ecul ar
wei ght | ess than 5000".

I X. Claim1 of the first auxiliary request read:

"1l. A nethod of determ ning the rate of bone
resorption, the nethod conprising quantitating by
i mmrunol ogi cal neans the concentration of a peptide

1749.D
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fragnent of nol ecul ar weight |ess than 5000, in a body
fluid, which is derived frombone coll agen resorption
and has a 3-hydroxypyridiniumcross-link that is |ysyl
pyri di noline and/or hydroxylysyl pyridinoline, and

whi ch peptide appears in the elution profile of

Figure 3a or Figure 3b." (enphasis added by the board).

Claim1 differed fromclaim1l of the main request (see
section VIIIl, supra) in that it contained the
addi ti onal expression (also in bold in the clain) "and
whi ch peptide appears in the elution profile of

Figure 3a or Figure 3b".

The second auxiliary request consisted of 10 cl ai s,
claim1l thereof being identical to claim@8 as granted
and clainms 2 to 10 being identical to clains 10 to 18
as grant ed.

Caim1l read:

"1. A peptide fragnent, derived fromthe am noterm na
t el opepti de domain of type | collagen |linked through a
3- hydr oxypyri di ni um cross-1ink, conprising the am no
aci d sequence:

Asp-J u-K-Ser-Thr-dy-Ay

An-Tyr-Asp-Ady-K-Gy-Val-Ay

K
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K
|
wher e K represents hydroxyl ysyl pyridinoline or
! | ysyl pyridinoline, and
K

Gn is glutamne or wholly cyclized pyrrolidone
carboxylic acid." (enphasis added by the board)

Claim2 was directed to a hybri doma capabl e of
produci ng nonocl onal anti bodi es specific for the
peptide fragment of claiml.

Claim3 was directed to an inmunol ogi cal binding
partner for the peptide fragnent of claiml1; clains 4
and 5 were dependent on claim3. Caim9 was directed
to such an i nmunol ogi cal binding partner for use as a
di agnosti c agent.

Claim6 was directed to a test kit conprising such an
i mmunol ogi cal bi ndi ng partner.

Caim7 and claim8 were each directed to a use of a
peptide fragment of claiml.

Claim 10 was directed to an i munogeni ¢ conposition
conprising a peptide fragnent as defined in claim1.

The follow ng docunents are nentioned in the present

deci si on:

(1) Zeenat Gunja-Smth and Robert J. Boucek, Bi ochem
J., Vol. 197, 1981, Pages 759 to 762;
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(6)

(17)

(19)

(20)

(24)

(27)

(37)
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Si nron P. Robins, Biochem J., Vol. 207, Biochem
J., 1982, Pages 617 to 620;

David R Eyre et al., Anal. Rev. Biochem, Vol
53, 1984, Pages 717 to 748;

David R Eyre et al., Anal. Biochem, Vol. 137,
1984, Pages 380 to 388;

David Eyre, Meth. Enzynol., Vol. 144, 1987,
Pages 115 to 139;

Kl aus Kuhn, "Chem cal Properties of Collagen” in
"I mmunochem stry of the Extracellular Matrix",
Vol. |, Ed. Heinz Furthmayr, CRC Press Inc., Boca
Rat on, Florida, USA, 1982, Pages 1 to 10;

Kl aus Kuhn, "The cl assical Collagens: Types I, 11
and I'l'l™ in "Structure and Function of Coll agen

Types", Richard Mayne and Robert E. Burgeson eds,
Academi c Press Inc., London, 1987, Pages 1 to 23;

Dennis A. Hanson and David R Eyre, J. Biol.
Chem, Vol. 271, No. 43, 25 Cctober 1996
Pages 26508 to 26516;

Dennis A. Hanson et al., J. Bone Mn. Res., Vol.
7, No. 11, 1992, Pages 1251 to 1258,

Wer ner Henkel et al., Eur. J. Biochem, Vol. 165,
1987, Pages 427 to 436
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The appel l ants' argunents may be sumrari sed as fol |l ows:

Mai n request

Interpretation of claiml

In view of the specific wording "quantitating [..] the
concentration of a peptide fragnment” used therein
claiml1l was directed to a nethod conprising the step of
guantitating the concentration of a single peptide
fragnment not that of a plurality of peptide fragnments.

Article 123(2)EPC (C aim1)

Due to the added feature "of nolecul ar weight |ess than
5000" claim1 contained added matter. \When assessing
that issue, the full context of the claimhad to be
taken into consideration. The two references to a
figure of 5000 in the application as filed on pages 12
(lines 25 and 26) and 16 (lines 1 and 2) were not in
connection with the determ nation of a particul ar

pepti de. The "l ess than 5000" feature on page 12 was
cited in the context of preparing an antigen. There was
no invitation to assess a particular peptide. There was
no statenment or suggestion that the concentration of a

particul ar peptide had to be neasured.

There was no teaching on page 12 that in general

pepti de fragments of |less than 5,000 shoul d be sel ected
for measurenment. The sentence there was sinply the
observation that the two peptides of Formula Il and
Forrmula 1V and those equivalent to them had a nol ecul ar
wei ght bel ow 5, 000, this having sone inpact on the best
way to make anti bodies to those particul ar pepti des.
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Thi s observation did not anbunt to a teaching that

pepti des bel ow 5,000 in general were a specific class
of peptides that should be quantitated according to the
invention. The figure of 5,000 in the cited passage of
page 12 did not relate to the peptides to be neasured.
It indicated the peptide size bel ow which conjugation
to a carrier nolecule was needed generally for antibody
producti on.

On page 16 it was referred to a "1000-5000 Dal ton"
range of nol ecul ar weights not in the context of
nmeasuri ng the concentration of a particular peptide but
in the only context of an el ectrochem cal procedure.

Article 84 EPC (Caim1l)

The nol ecul ar wei ght of 5,000 was a rel ative nol ecul ar
wei ght. As there was no indication in the claimof how
it had been determ ned, it was an unclear feature.

Article 56 EPC (Cl aim 1)

Docunent (17) represented the closest prior art. The
process described on page 135, based on the

determ nation of total hydroxylysyl pyridinoline (HP)
cross-links contained in a hydrol ysate of urinary
pepti des, was concerned with the specific nmeasurenent
of bone resorption. The observed increase of HP in the
urine of a patient with Paget's disease was a
reflection of the greatly increased bone turnover in
this condition. The technical problemto be solved was
regarded as the provision of a nore conveni ent nethod
avoi di ng the hydrol ysation step of the process of
docunent (17). The skilled person would have consi dered
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that a readily appropriate alternative to said process
was an i nmmunoassay using anti bodi es specific for the
urinary peptides. Al the information necessary to

i solate the peptide fragments was contai ned i n docunent
(17), in particular on page 136 which contained the
expl anation of how to separate cross-linked peptides
and in Figure 9 on page 137 which showed an el ution
profile of peptide fragnents in type Il collagen of
bovine aorta simlar to an elution profile obtained

wi th human bone type | collagen as represented in
Figure 3a in the patent. Moreover, the use of

i rmunoassays in the field was known from docunent (3).

First auxiliary request

Adm ssibility of the request

Wher eas an uncl ear and conpl ex feature had been
introduced into claim1, the appellants were taken by
surprise at this late stage of the proceedi ngs. They
had not had the tine necessary to evaluate the
significance of the amendnent. Therefore, the request
shoul d be regarded as i nadm ssi bl e.

Article 84 EPC (claim1l)

Peptide fragnents defined by neans of elution profiles
was a concept which did not exist in the application as
filed. An elution profile such as the one of Figure 3a
or of Figure 3b was not appropriate for a clear
definition of the peptide fragnments of interest. In
particular, there was no indication that each and every
peak corresponded to peptide fragnments. Furthernore,
the peptide of Formula IV as referred to in the elution

1749.D
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profile of Figure 3b did not exist. Mreover, as the
elution profiles of Figures 3a and 3b had been obt ai ned
when performng the particul ar experinents reported on
page 7 in the patent specification, they would not be
re- obt ai ned when perform ng other experinents.
Therefore, claim1l | acked clarity.

Second auxiliary request

Article 84 EPC (request as a whol e)

Not wi t hst andi ng the fact that they corresponded (wth
sanme wording) to granted clains, appellant Il submtted
that the clainms of the second auxiliary request |acked
clarity.

Article 83 EPC

A necessary (although not sufficient) requirenment for
an anti body for the immunol ogi cal neasurenent of a bone
resorption-derived peptide fragnent containing a LP or
HP cross-1link woul d be an i munol ogi cal specificity for
the presence of the pyridiniumcross-link conmbined with
an i mmunol ogi cal specificity for a type | collagen
pepti de sequence. Neither the respondent nor any ot her
party had descri bed any such anti body.

There was no disclosure in the patent of the existence
of any anti body produced by the respondent, let alone a
deposit thereof. The description of antibody production
was entirely on a theoretical basis.

Furthernore, the lysyl pyridinoline (LP) and
hydr oxyl ysyl pyridinoline (HP) cross-links were not the
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only cross-links forned in type |I collagen of human
bone. As described in docunent (24) there were al so
pyrrol e cross-1links which forned at the sane sites in
the coll agen chains of the LP and HP cross-1inks and
whi ch were connected to the very sane am no acid
sequences in each coll agen nol ecul e so joi ned.
Ant i bodi es capabl e of discrimnating between fragnents
differing in the nature of their cross-link were

nei ther disclosed in the patent nor even in the post-
publ i shed docunent (27).

Article 56 EPC (claim1l)

Ei t her docunent (20) or docunent (19) in conbination
wi th docunent (37) had to be taken into consideration.

Docunent (20), page 21, right-hand colum, reported
that in the fibril the triple-helical nolecule could be
cl eaved by the mammal i an col | agenase at a di stinct
position between glycine 775 and isol eucine 776 into
two pieces, TC* and TC® which presumably would |lead to a
pepti de fragnment according to claiml.

Docunent (37) described the preparation of type |
col l agen fragnents fromcalf aorta. The fragments were
C-termnal fragnments conprising am no acid chains
cross-linked by pyridinium Caim21l covered simlar
structures which, however, were derived fromthe N
term nal of the nol ecul e.

Docunent (19) at page 8 (Section 3) described such N
termnal fragnments isolated after cleavage of insoluble
collagen with CNBr or trypsin. Figure 4 on page 8
showed the am no acid sequence of the nonhelical cross-
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link region of the al(l), a2(l), and al(lll) chains at
the Ntermnal end of calf skin collagens. Even though
t he exact sequence of the equival ent human sequence was
not given, the nmeans of obtaining the human fragnment by
prot ease di gestion of human col |l agen and fragnent
purification by prior art techniques were nade

avai lable to the skilled person.

The respondent's argunents may be summarised as foll ows:

Mai n request

Interpretation of claiml

The application as originally filed related to the

nmoni toring of bone resorption by reference to a

mul tiplicity of cross-linked peptide fragnents, as
illustrated by various references throughout the
specification to peptide fragments in the plural form
in particular on page 5, lines 35 to 37, and by the
elution profiles represented in Figures 3a and 3b which
showed nul ti pl e peaks conprising tel opeptide cross-

I i nked peptide fragnents of interest.

Article 123(2) EPC (Claim1l)

Because the application as filed taught that a

mul tiplicity of cross-linked peptide fragnments could be
studied, it was quite apparent that there was a

rel evant "group” w thin such groups. Indeed, the
sentence on page 12 in the application as filed
starting at line 25 referring to peptide fragnents
which are "l ess than 5,000" was a cl ear teaching that
the group of fragnents of interest had nol ecul ar
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wei ghts I ess than 5,000. In the absence of any other

i ndi cations, the only sensible interpretation of this
sentence was that each of the various peptide fragnents
was | ess than 5,000. Significant inportance was also to
be pl aced upon the teaching in the paragraph bridging
pages 15 and 16 of the application as filed referring
to the use of Bio-CGel P2 or Sephadex G 20 colums for
fractionation of urine sanples, which nmade clear that

t he popul ation of peptide fragnents sel ected for
guantification eluted in the 1,000 to 5,000 dalton

range.

Article 84 EPC (Caim1l)

There was a need to take an objective, |ogical and
sensible interpretation of the clains as ruled in
decision T 190/99 of 6 March 2001 or in decision

T 522/ 00 of 24 January 2003. Wien this standard was
applied to interpretation of the reference to 5000 in
claiml1, bearing in mnd the teaching of the patent
specification, it was inmediately apparent that the
skilled person would have had no difficulty in
interpreting that an absol ute nol ecul ar wei ght as
calculated fromthe atom c structure of the peptides to
be measured was referred to. The skilled person w shing
to put the invention into effect or to determ ne

whet her or not an activity fell within the scope of the
cl ai m needed nerely to identify the nature of the

pepti des being detected and to calculate their

nol ecul ar weight. There was no need for a reference in
claiml to a neans of neasurenent of nol ecul ar wei ght,
especially in consideration of the fact that it was in
relation to small nol ecul es.



1749.D

- 13 - T 0285/ 01

Article 56 EPC (Cl aim 1)

Docunent (17) nerely reported that the urine of
patients with active Paget's di sease exhibited a great
increase in the content of HP which presumably
reflected the greatly increased turnover in this

condi ti on.

Docunent (17) sinply confirmed what docunment (3) (cited
therein as reference 30) had al ready reported: urine of
patients with Paget's di sease contained |ots of HP

Now, whereas docunment (3) hydrolysed an entire urine
sanpl e (containing both free and peptide-I|inked

pyri di nolines), docunent (17) hydrolysed a crude
fraction of urinary peptides. Thus, document (17)
essentially elimnated the free pyridinoline conmponent
fromthe urine sanple, by dialysis, and then elim nated
ot her fluorescent contam nants, before hydrolysing the
total peptide-Ilinked pyridinoline conmponent that

r enmai ned.

Having regard to the process of docunent (17), the
technical problemto be solved was nore general than
the mere provision of an alternative nethod for
determ ni ng bone resorption in unhydrol ysed urine.

There was no teaching that the urinary peptides
referred to on page 135 of docunent (17) were of a
particul ar size range, nanely with a nol ecul ar wei ght
of less than 5,000, nor that the production of such
pepti des was commensurate with the rate of bone
resorption such that they could be used as an index of
bone resorption. Docunment (17) did not, for exanple,
teach a proportionate increase in the excretion of HP
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conpared to the rate of bone resorption, nor did it
teach whether the ampbunt of HP varied in Paget's
di sease under different conditions.

Thus, the patent taught for the first tinme that there
was a correl ati on between such peptide fragnments and
the rate of bone resorption, and that the rel evant
fragments were not further netabolised upon their
production by osteoclasts but stably appeared in body
fluids such as urine in such a manner as to permt a

reproduci bl e neasure of the rate of bone resorption.

In order to prepare i munogens the peptides should
first be separated. Nevertheless, the information
cont ai ned on page 136 et seq. in docunent (17) did not
relate to bone collagen. This was illustrated in
Figure 9 on page 137 where type Il collagen of bovine
aorta was referred to. The detailed conditions of the
protocol of the patent were not contained in the

rel evant passage of page 135.

First auxiliary request

Adm ssibility

Respondent had repeatedly referred to the protocol for
the isolation of urinary peptides on pages 9 and 10 of
the application as filed and to the corresponding
Figures 3a and 3b. Therefore, referring to said elution
profiles in claim1l was not sonething new and
surprising for the appellants. Thus, the request should
be consi dered adm ssi bl e.

Article 84 EPC (claim1l)



- 15 - T 0285/ 01

Figures 3a and 3b represented the invention. Preparing
anti bodi es which reacted with peptide fragnents
contained in the elution fractions corresponding to the
peaks of the elution profiles was only routine
experinmentation. As enphasised in the description, in
particular on page 6, lines 25 and 27, in the patent
specification, these profiles were typical, ie they
were not variable and could be re-obtained when testing
urine sanples of patients with Paget's di sease. Even if
Formula 1V was erroneous, the peak corresponding
thereto in the elution profile did mark the presence of
the major C-tel opeptide fragnent identified by the
inventor. Therefore, the reference to the elution
profiles of Figures 3a and 3b was appropriate for a
clear definition of the peptide fragnents of interest.

Second auxiliary request

Article 84 EPC (Caim1l)

The clains exactly corresponded to clains as granted.
Therefore, they were not at this stage of the
proceedi ngs open to any objection of lack of clarity.

Article 83 EPC

There was no need for a highly specific single

fragment -responsi ve anti body. Antibodies with a broader
range of specificity could quite satisfactorily be

enpl oyed. There where nothing to prevent the skilled
person fromusing the whol e panoply of standard

anti body techni ques and approaches to pursue the
invention. For exanple, a possibility was the use of

1749.D
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two anti bodi es, one being specific for an am no acid
sequence in the region of the cross-link and the other
bei ng specific for a type | collagen am no acid

seqguence.

If simlar peptide fragnents having different cross-

i nks, such as pyrrole cross-links, coexisted in the
body fluid to be tested with the peptide fragnents of
the invention, it did not matter whether the antibody
was not so specific as to discrimnate between 3-

hydr oxypyri di ni um cross-1inks and the other cross-
links, provided that all cross-links be generated with
the sane proportionality as a result of bone

resorption.

Article 56 EPC (Cl aim 1)

On the basis of the nmere passage on page 21 of docunent
(20) on which the appellants had relied, it could not
be established that the clainmed peptide fragnent

exi sted. Therefore, the skilled person would not have
been in a position to identify the peptide fragnent of

claim 1.

Docunent (37) concerned nman-nmade C-term nal fragnents
of calf aorta, whereas claim1l concerned an N-term nal
structure isolatable frombody fl uids.

Docunent (19) gave sonme bovi ne sequence information,
but did not disclose any particular fragnent that could
be regarded as relevant to the present invention.

Qpponent 3 did not nmake any subm ssions in these appeal
pr oceedi ngs.
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XV. The appel | ants (opponents) requested that the decision
under appeal be set aside and that the European patent
No. 0 394 296 be revoked.

XVI . As mai n request the respondent (patentee) requested
that the decision under appeal be set aside and the
pat ent be maintained on the basis of the clainms of the
first auxiliary filed with letter dated 13 Decenber
2001. As first auxiliary request the respondent
(patentee) requested that the decision under appeal be
set aside and the patent be maintained on the basis of
the first auxiliary request, filed during the oral
proceedi ngs. As second auxiliary request the respondent
(patentee) requested that the patent be naintai ned on
the basis of the clains and the anended description
pages of the second auxiliary request, filed during the
oral proceedings.

Reasons for the Decision

Mai n request

Caimil

1. Claim 1 concerns a nethod of determ ning the rate of
bone resorption wherein the concentration in a body
fluid of a bone coll agen-derived peptide fragnent of
nol ecul ar weight |l ess than 5,000 is determ ned by
i mmrunol ogi cal neans, said fragnent having a 3-
hydr oxypyri di niumcross-link that is |ysyl pyridinoline
(LP) and/or hydroxylysyl pyridinoline (HP). Contrary to
the view of the opposition division (cf decision under

1749.D
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appeal , page 10, fourth paragraph), the board cannot
see why claim1l as worded (cf Section VIII, supra)
shoul d exclude fromits anbit an assay wherein
quantification of nore than one fragnment fulfilling the
structural conditions given is performed. The wordi ng
"a peptide fragnent” is not to be interpreted narrowy
as neaning only "one peptide fragnment”, but rather as
meani ng "any peptide fragnent”, which inplies the
quantification of one or nore fragnents, ie at |east
one fragnment. This is supported by the description of

t he patent specification which repeatedly refers in the
text and in the figures to peptide fragments.

Article 123(2) EPC

1749.D

Wil e no objection was raised by the appellants to the
introduction in claiml of the feature "by

i mmunol ogi cal nmeans” (the board al so has no objections),
the feature "of nol ecular weight |ess than 5000"
qualifying the peptide fragnent to be determ ned was
objected to under Article 123(2) EPC. It was submtted
that the figure "5000" is found in the application as
filed either in connection with the general observation
t hat peptides which are |l ess than 5,000 should be
conjugated to an hapten for making anti bodi es (cf

page 12, lines 25 to 27) or in the context of a
specific procedure for isolating bone-coll agen peptide
fragnents (cf passage bridgi ng pages 15 and 16), both
offering no fair basis for the anendnent.

The board cannot foll ow these objections. The whol e of
the application as filed makes abundantly cl ear that
t he net hod proposed relies on the determnation in a
body fluid of bone collagen-derived peptide fragnments
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havi ng 3- hydroxypyridi niumcross-links. Wthin this
framewor k, some specific peptide fragnments with
Forrmulae 11l and IV which have nol ecul ar wei ghts,
respectively of about 2000 and 4000 as well as
equi val ents thereof with am no acids additions or
deletions, are referred to on pages 11 and 12. On

page 12, when describing the immunol ogi cal procedure
for quantitating such peptide fragnments, reference is
made to the preparation of nonocl onal and pol ycl onal
anti bodi es specific for the peptides of Fornmulae |11
and IV and their equivalents and it is stated "because
t he nol ecul ar wei ghts of these peptides fragnments is

| ess than 5,000, it is preferred that the hapten be
conjugated to a carrier nolecule" (enphasis added).
When describing the alternative el ectrochem ca
procedure for quantitating such peptide fragnents, the
popul ati on of peptide fragnments sel ected for
guantification eluted in the 1,000 to 5,000 dalton
range (cf passage bridging pages 15 and 16). Thus, in
t he board's judgenent, the content of the original
application as a whol e unanbi guously indicates that the
bone col | agen-derived peptide fragnments to be
quantitated are those "of nol ecul ar weight |ess than
5000". Therefore, no objection under Article 123(2) EPC

ari ses.

Article 84 EPC

4.

1749.D

It was submitted that the feature "of nol ecul ar wei ght
| ess that 5000" per se is unclear if the nmethod for its
determnation is not stated. It is generally true that
whenever nol ecul ar wei ght data are provided for |arge
nol ecul es (eg proteins) the nmethod of determ nation has
to be indicated because the data can vary in relation
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to the nmethod used. However, in the present case the
peptide fragments are small, and thus the nethod of
determnation is not critical as the nolecul ar weights
can already be calculated on the basis of their formula.
Thus, no clarity objection is seen by the board.

Article 56 EPC (Cl aim 1)

The cl osest prior art and the background art

1749.D

Docunent (17) is considered to represent the nost
appropriate starting point for the discussion of

i nventive step.

Docunent (17) is a general review about collagen cross-
i nking am no acids. The structures of the mature

3- hydr oxypyri di nium HP and LP cross-1links are given
(see Figure 1c on page 117). The section entitled
"Speci al Applications” of the Chapter which from

page 127 onwards deals nore generally with the direct
guantitati on of hydroxypyridiniumcross-links in tissue
hydrol ysat es by hi gh-performance |iquid chronmatography
(HPLC) and fluorescence detection, is of particular

rel evance. It is reported on page 135 therein that the
HP and LP content of urinary peptides can be neasured
after dialysis of urine in reduced porosity tubing
(nom nal 3500 nw cut-off) resulting in free HP-
cross-1links being discarded and hydrol ysing the freeze-
dried non-diffusate. As described under the headi ng
"Resol ution and Detection of Cross-Linked Peptides
Cont ai ning HP and LP", the HP and LP content was
measured by fluorescence detection in a procedure

i nvol vi ng chromat ogr aphy and HPLC assay. By reference
to docunent (3) (cf reference 30 in the docunent), it
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is indicated that, when the nethod was applied to the
urine of patients with active Paget's di sease, a great
increase in the excretion of HP was found, confirm ng
the previous results. It is stated that this presumably
reflects the greatly increased bone turnover in the

condi ti on.

Docunent (3) (cf reference 30 in docunent (17))

descri bes an enzyne-|inked i nmunoassay for the
determnation of HP, and reports an increased urinary
excretion in patients with bone and joint disorders.
The assay was based on the use of anti-pyridinoline
sera (polyclonal antibodi es) prepared agai nst an
antigen consisting of pyridinoline Iinked to bovine
serum al bumn (BSA). It is stated (see page 617, left-
hand col unmm, second paragraph) that the procedure was
meant to provide "a unique index of the degradation of
certain forns of mature coll agen by anal ysis of
physi ol ogical fluids". In the i munoassay, hydrol ysed
human urine was contacted with the anti bodi es.

The background art had al ready indicated that

hydr oxypyri di ni um cross-1inks were excreted in urine in
peptide form and that their neasure could be a useful

i ndex of collagen degradation (cf eg docunents (1) and
(5)). Docunent (6) noted that a sensitive, enzyne-

i nked i munoassay of HP had been devel oped in docunent
(3) (cf reference 14 in docunent (6)) which however
could not distinguish the LP formof the crosslink (cf
page 381, left-hand col um).
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Subj ect-matter enconpassed by claim1l

Anal ysi

10.

11.

1749.D

Claim1 contains the alternative "and/or" (cf Section
VII1l, supra). Thus, in its sinplest form one of the
enbodi nents covered is a nethod conprising the
guantification by imrunol ogical neans in urine (eg of
Page' s di sease patients) of the concentration of HP
cross-1link-containing peptide fragnents of nol ecul ar
wei ght | ess than 5, 000.

s of inventive step

The essential difference between this subject-matter
and that of docunment (17) lies in the fact that, while
in docunent (17) HP cross-links are determ ned by
fluorescence after hydrolysis of non-diffused urinary
peptides, claim1l demands the use of i nmmunol ogi cal
means in quantitating HP cross-I|ink-containing peptide
fragments of nol ecul ar wei ght | ess than 5, 000.

No relevant difference is seen in the intended use of

t he met hod of quantification: claiml refers in general
terms to "determning the rate of bone resorption”
whi | e docunent (17) refers to "bone turnover”. In view
of the generality of the ternms, the skilled person
woul d not see an essential difference between the two
expressions as it was well-known that the el evated bone
turnover characteristic of Paget's disease was

associ ated with an excessive |oss of bone material as a
result of activity of osteoclasts. In fact, in this

di sease nore bone than normal being resorbed by
abnornmal osteoclasts, bone has to be nmade faster by the
body with the result of badly structured areas of bone.
Thus, the person skilled in the art would have
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understood that the neasurenent in docunent (17) of
pepti de-associ ated HP cross-links in urine, while
generally reflecting bone turnover did reflect bone
resorption. This viewis confirnmed also by the fact
that other prior art docunments have put the presence of
hydr oxypyridiniumresidues in urine in relation to
col | agen degradation (cf eg docunent (5), in particular
page 725).

In view of the above considerations, the technical
problemto be solved may be regarded as the provision
of an alternative nethod for quantitating peptide-
associ ated HP cross-links in urine, one solution being
that outlined in point 9, supra.

As docunent (17) already indicated that fluorescent
contam nants co-eluting with the HP cross-Iinks
rendered t he chromatograns noi sy, the option of
changing froma fluorescent nmethod to an i munol ogi ca
met hod was readily open to the skilled person,
especially in view of the fact that the immnol ogi cal
approach applied to HP cross-links had al ready proved
to be a valid alternative (cf docunents (3) and (6)).
Docunent (3) had based the inmunol ogi cal approach on
the preparation of antisera against an antigen in which
pyri di noline had been |inked to BSA (cf point 7, supra).
In the board's judgnent, the skilled person, know ng
that HP cross-links were present in urine in peptide
form would have readily conme to the idea of using
simlarly peptide fragnents isolated fromurine as
haptens in the preparation of sera to be used in

i mmunoassays for the quantitation of HP cross-links in
urine. This approach presented no techni cal
difficulties of any kind and constituted an alternative
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way whi ch woul d have been regarded by the skilled

person as offering a reasonabl e expectation of success.
In this, the skilled person woul d have al so expected

the peptide fragments present in urine to be relatively
smal |, being degradation products. Already docunent (1),
for exanple, had given some indications in this respect
(cf page 761, right-hand colum). Thus, the feature

"nmol ecul ar wei ght | ess than 5000" cannot be seen as

contributing in any way to an inventive step.

14. It is thus concluded that claim 1l enconpasses at |east
one enbodi nent (cf point 9, supra) which | acks an
inventive step. For this reason, the main request is
not all owabl e under Article 56 EPC.

First auxiliary request

15. In conparison with claim1l of the main request, claiml
of this request contains the added wordi ng "and which
pepti de appears in the elution profile of Figure 3a or
Figure 3b". The appellants' viewis that the request
shoul d not be admtted into the proceedi ngs because it
was | ate-filed and, noreover, it contained an uncl ear

addi ti onal feature.

16. The board used its discretion and admtted the claim
request into the proceedings in spite of it having been
filed at a later stage. This was because the
possibility had been given to the respondent during
oral proceedings to try to overcone the objection of
| ack of inventive step which |ead to the rejection of
t he main request.

1749.D
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A first question which arises is whether the feature
introduced in the claimsatisfies the clarity
requirements of Article 84 EPC.

As stated in Rule 29(6) EPC, "clains shall not, except
where absolutely necessary, rely, in respect of the
technical features of the invention, on references to
t he description or drawings. In particular, they shal
not rely on such references as: "as described in

part ... of the description”, or "as illustrated in
figure ... of the drawings"". Exceptions are
occasionally made when - eg in the case of protein or
DNA sequences - reference to the description or figures
avoids the recitation in the claimof |ong sequences.
These exceptions are however only possible when the
feature which is neant is clear as required under
Article 84 EPC

This is not the case here. Figures 3a and 3b relate to
a typical reverse phase HPLC natural elution profile of
the am noterm nal tel opeptides or carboxyterm nal

t el opepti des, respectively, show ng the | ocation of the
maj or peptide fragnent containing 3-hydroxypyridinium
cross-links. The volune of elution of the fraction
containing the peptides fragments with "nol ecul ar

wei ght | ess than 5000" can only be roughly guessed on
the basis of the main peaks show ng specific structures,
no exact boundaries being given. Such elution profiles
cannot be equated with an actual description of
peptides present in a urine sanple. They nerely offer a
presunption that peptides having fluorescence
properties are present therein w thout providing any
means to carry out a precise and reliable
identification of said peptides. Such profiles, in
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spite of their qualification as "typical" are the
result of given experinments in a conplex procedure

whi ch begins fromurine collected froma pool of
patients with Paget's di sease and involves a series of
chr omat ogr aphy steps. Said procedure is not described
in detail. In particular, regarding the patients, no
data are given which, such as the age, the sex, the
stage of the disease, the diet, the nonent in the day
at which the urine sanples were collected, all factors
whi ch m ght influence the concentration and nature of
the urinary peptides to be determ ned. Al so the
detail ed procedure of the chromatography steps is not
gi ven. The exact reproduction of an identical elution
profile would hardly be possible.

For these reasons, the feature introduced in claim1l is
not clear. Consequently, the request is not allowable
under Article 84 EPC

auxi liary request

nary remarks

Clainms 1 to 10 of this request correspond exactly to
clainms 8 and 10 to 18 as granted. Added matter was not

a ground on which any of the oppositions had been based.
Thus, assessnent of whether the requirenments of

Articles 123(2) and 84 EPC are net is not at issue.
Novelty is not contested by the opponents. Nor does the
board consider that any of the cited prior art

docunents affect novelty of the clai mrequest

(Article 54 EPC). Therefore, it remains to assess

whet her the clainmed invention is sufficiently disclosed
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(Article 83 EPC) and invol ves an inventive step
(Article 56 EPC)

Article 83 EPC

22.

23.

24.

1749.D

The appel |l ants consider that the inmunol ogi cal aspects
of the clainmed invention (see clains 2 to 10) are not
sufficiently disclosed. Their reasoning is essentially
based on the observation that the description |acks the
necessary teaching for producing antibodies specific
for a peptide fragnment according to claim1.

Claim1l is directed to a peptide fragnment conprising a
gi ven specific structure which is that of Fornula |11
Whereas it is true that no particular antibody is

di sclosed in the patent specification and that no
reference is given to a deposit of any anti body

pr oduci ng- bi ol ogi cal material, such as a nonocl onal
anti body-secreting hybridoma, the description provides
the skilled person with useful information for the
preparation of such materi al

The rel evant part of the description is the Chapter
entitled "I MMUNOCLOG CAL PROCEDURE FOR | NDEXI NG BONE
RESORPTI ON' (see fromline 56 at page 8 to line 1 at
page 10 in the patent specification). It contains the

i ndi cation that both nmonocl onal and pol ycl onal

anti bodi es specifically binding the peptide fragnents
are prepared by nmethods known in the art (see page 9,
lines 2 and 3). It explains that, to serve as an

i mmunogen, a peptide fragnent is preferably conjugated
to a carrier nolecule, a preferred protocol involving a
step of coupling the peptide fragment to keyhol e | i npet
henmbcyanin with carbodiimde (see page 9, lines 13 to
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15). This "would ensure that nost of the [peptide
fragnment] would be conjugated through the Ay

car boxyterm nus, thereby presented the preferred

epi tope, nanely Tyr and 3-hydroxypyridi ni um cross-1ink,
to the prinmed vertebrate anti body producing cells (e.g.,
B- | ynphocytes)" (see page 9, lines 15 to 18). To
produce nonocl onal antibodies, it is preferred that

i muni sation be carried out in the nouse. Suitable
protocols of the prior art are specifically referred to
(see page 9, lines 29 to 39). Inmunonetric assays in
whi ch the so produced i mmunol ogi cal binding partners
(rmonocl onal and pol ycl onal anti bodi es) are enpl oyed to
guantitate the concentration of peptide fragnents
havi ng 3- hydroxypyridinium (HP and LP) cross-1links
derived from bone coll agen resorption in body fluids
are described (see page 9, lines 43 to 55). Suitable
detect abl e markers are nentioned. Exanples of standard
i mmunonetric nmethods are referred to. There is also the
indication that, while it is preferred that the

i mmunonetric methods be conducted directly on untreated
body fluids, occasionally, however, contam nating
substances may interfere with the assay, necessitating
partial purification of the body fluid. Suitable
purification procedures are reconmmended.

25. In the board's judgenent, such information is
sufficient for the skilled person to prepare wthout
undue burden by nethods known in the art antibodies
agai nst a peptide according to claim 1l and hybri doma
cells producing them and thus to performal so the
enbodi nents of all the clains.

1749.D
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None of the appellants, who bear the burden of proof,
have put forward any evidence denonstrating that this
is not possible or that there are such difficulties

t hat undue burden is put on the skilled person.

As a matter of fact, docunent (27), a post-published
docunent relied upon by the appellants, which describes
a specific imunoassay for nonitoring human bone
resorption by quantitating type |I collagen cross-1|inked
N-tel opeptides in urine, confirns that a nonocl onal

anti body can be prepared which specifically recogni ses
a range of peptide fragnents enconpassed by claim1
(see Figure 3 of the docunent). The specificity of the
anti body was considered by the authors of docunent (27)
to be sufficient to provide a convenient index of the
rate of human bone resorption.

A further argunment of the appellants is that, whereas
as shown in docunent (24) pyrrole cross-links are al so
present in type | collagen of human bone, the
description fails to describe an anti body which is
capabl e of discrimnating between peptide fragnments
containing a pyridinoline (HP or LP) cross-link and
otherwise simlar peptide fragnments containing a
pyrrol e cross-link. The board notes that in docunent
(24) only assays were reported which were carried out
on human cortical bone excised fromthe femur and then
experinmental |y digested with bacterial coll agenase.
Therefore, it cannot be deduced fromthat docunment that
pepti de fragnments derived from bone col |l agen resorption
are excreted in body fluids such as urine wthout being
further netabolised which, while having the am no acid
sequences of the formula represented in claim1,
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contain a pyrrole cross-link. Therefore, the
appel l ants' argunent is not accepted.

Thus, the board concl udes that the inmmunol ogi cal
aspects of the clainmed invention (see clainms 2 to 10)
are sufficiently disclosed and for this reason the
second auxiliary request as a whole conplies with the
requi renents of Article 83 EPC

Article 56 EPC

30.

31.

1749.D

In respect of the inventive step involved in the
particul ar peptide fragnent which constitutes the
subject-matter of this request, three docunents have
been relied upon the appellants, nanely docunments (20),
(19) and (37).

Docunent (20) is a general review discussing the
structure and function of collagen types. Under the
headi ng "The Cross-link Sites", a schematic
representation of the sites is given (cf Figure 5 on
page 20) which are stated to be characterised inter
alia by the presence of the sequence Hyl-dy-H s-Arg
(wth Hyl standing for hydroxylysine). This sequence is
not present in the peptide of claim21l. Moreover, none
of the cross-links represented in Figure 5 shows the
am no aci d sequences of the peptide of claim1l. Thus,

t he said docunent does not represent anything which

m ght be considered structurally close to the clained
peptide. Furthernore, the subm ssion by the appellants
that the collagen cl eavage into two parts as reported
on page 21 mght result in a peptide fragnent according
toclaimlis a nere allegation devoid of any technical
support.
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Docunent (19) is part of a general review about the
chem cal properties of collagen, and in Figure 3 on
page 8, which was relied upon, provides a schematic
representation of two cross-link sites of an al(l)
chain of collagen. No peptide fragnents of any sequence
are reported therein. Figure 4 on the sane page
provides a representation of the am no acid sequence of
t he nonhelical cross-link region of the al(l), a2(l)
and al(lll) chains at the Ntermnal end of calf skin
col |l agens. Here al so no peptide fragnents are descri bed
containing a cross-1link sequence which m ght be
considered to be structurally close to the HP or LP
cross-1link sequence as depicted in claiml.

Docunent (37) describes the isolation and
characterisation of a collageneous trineric cross-

I i nked peptide fromthe insoluble matrix of bovine
aorta. The primary structure of the peptide is
represented on Figure 8 (see page 434). The peptide
fragment, which is a Gtermnal fragnent, does not
appear to have any structural simlarity or proximty
with the peptide fragment of claiml.

The above anal ysis of the documents relied upon by the
appel l ants shows that none of themis considered to be

rel evant for a discussion of inventive step.

In the board's judgenent, the nost appropriate starting
point for an analysis of inventive step is docunent (17)
(cf point 6, supra). In the light of this docunent, the
techni cal problemto be solved can be seen as the
identification of peptide fragnents in a body fluid

such as urine useful for assaying bone resorption rates,
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t he solution being the particul ar peptide fragnment

referred to in claiml1l.

Al t hough - as expl ained above in relation to the main
request - the general idea of using peptide-associated
HP cross-links of small nolecular weight fromurine in
an i mmunoassay for the determ nation of the rate of
bone resorption would have readily occurred to the
skilled person, nothing in the art pointed to any
particul ar structure which could be regarded as the
objective or to any particular am no acid sequence(s)
whi ch woul d be present. Thus, neither docunment (17)

al one nor in conbination with any of the three
docunents relied upon by the appellants suggested to
the skilled person the particular structure of the
peptide fragment of claiml.

For these reasons, the board concl udes that the peptide
fragment of claim 1 involves an inventive step. As al
remaining clains are directed to aspects of the

i nvention which is defined with reference to that

pepti de fragnment, their subject-matter also involves an

i nventive step.

Amendnents to the description

38.

1749.D

The respondent has proposed anmendnents to the
description pages 2, 4 to 11 which have not been
objected to by the appellants. The board consi ders that
sai d amendnents result in an appropriate adaptation of
t he description to the clains of the second auxiliary
request and are in conpliance with the requirenments of
Article 123(2) EPC
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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 opposition division with
the order to maintain the patent with the foll ow ng
docunent s:

- Clains 1 to 10 of the 2nd auxiliary request filed
during the oral proceedings;

- Amended description pages 2, 4 to 11, filed during
the oral proceedings; page 3 of the description as
gr ant ed;

- Figures 1 to 4B as granted.

The Regi strar: The Chai r man:

W Wbl i nski L. Galligani

1749.D



