BESCHWERDEKAMVERN
DES EUROPAI SCHEN

PATENTAMTS OFFI CE

rnal distribution code:
Publication in QJ

To Chai rmen and Menbers
To Chai rnen

No distribution

DECI

BOARDS OF APPEAL OF CHAMBRES DE RECOURS
THE EUROPEAN PATENT

DE L' OFFI CE EUROPEEN
DES BREVETS

S| ON

of 16 Septenber 2004

Case Nunber:

Appl i cati on Nunber:
Publ i cati on Nunber:

| PC:

Language of the proceedi ngs:

Title of invention:

Detection of transnmenbrane potentials by optical

Pat ent ee:

T 0870/02 - 3.3.8
96921410. 5
0834074

G01N 33/50

EN

met hods

The Regents of the University of California

Opponent :
Bayer AG

Headwor d:

Transmenbr ane potential s/ REGENTS CALI FORNI A

Rel evant
EPC Art.

| egal
54

provi si ons:

Keywor d:
“"Main request - novelty (no)"
"First auxiliary request -

(yes)"

Deci si ons cited:
T 1099/99, T 1070/00, G 0009/91

Cat chword

EPA Form 3030 06. 03

novelty (yes),

i nventive step



Européisches European Office européen

0) Patentamt Patent Office des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunber: T 0870/02 - 3.3.8

DECI SI ON
of the Technical Board of Appeal 3.3.8
of 16 Septenber 2004

Appel | ant : Bayer AG
( Opponent) Konzer nberei ch RP
Pat ent e und Li zenzen
D- 51368 Leverkusen (DE)

Repr esent ati ve: -

Respondent : The Regents of the University of California
(Proprietor of the patent) 1111 Franklin Street

12t h Fl oor

QGakl and

CA 94607-5200  (US)

Repr esent ati ve: G und, Martin Dr.
Dr. Vol ker Vossi us
Pat ent anwal t skanzl ei - Recht sanwal t skanzl ei
Cei bel strasse 6
D- 81679 Minchen (DE)

Deci si on under appeal : Interlocutory decision of the Qpposition
Di vi sion of the European Patent O fice posted
17 June 2002 concerni ng nai nt enance of European
patent No. 0834074 in anended form

Conposition of the Board:

Chai r man: L. Galligani
Menber s: P. Julia
V. D Cerbo



- 1- T 0870/ 02

Summary of Facts and Subm ssi ons

An appeal was | odged by the opponent (appellant)

agai nst the decision of the opposition division to

mai ntai n the European patent 0 834 074, with the title
"Detection of transnmenbrane potentials by optical

nmet hods", on the basis of an auxiliary request filed on
22 February 2002 and which differed fromthe clains as
granted by the deletion of clainms 43 and 44 only. The
pat ent had been opposed on the grounds of Article 100(a)
EPC (for lack of novelty and of inventive step of al
clainms) and Article 100(b) EPC (for |ack of sufficiency
of disclosure of clains 43 and 44). The mai n request
(clains as granted) was considered not to fulfil the
requirenents of Article 83 EPC because of clains 43 and
44,

1. In the statenment of grounds of appeal and with
reference to the decision under appeal, the appellant
rai sed i ssues under Article 83 EPCin relation to the
di scl osure of the patent specification (cf. Section X

infra).

L1l Inits reply, the patentee (respondent) stated that
grounds under Article 83 EPC had not been raised
against claiml in the opposition proceedi ngs but had
been introduced in the appeal proceedings for the first
time. Wth reference to decision G 9/91 (QJ EPO 1993,
408), it was requested not to admt them

| V. The parties were summoned to oral proceedings and, in a

conmuni cati on annexed therein, they were inforned of
the board's prelimnary opinion on the case.

2386.D
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Bot h the appellant and the respondent filed further
comments in response to the board' s conmuni cation. The
respondent filed six auxiliary requests.

Oral proceedi ngs took place on 16 Septenber 2004.
During the oral proceedings, the respondent w thdrew
all previous auxiliary requests and filed a new first

auxiliary request.

Claim1l of the main request (clains as maintai ned by
t he opposition division) was identical to claim1l as
granted, and read as foll ows:

"A nethod of determning the electrical potential
across a menbrane conpri sing:

(a) introducing a first reagent conprising a

hydr ophobi ¢ fl uorescent ion capable of redistributing
froma first face of the nmenbrane to a second face of
the nenbrane in response to changes in the nenbrane
potenti al ;

(b) introducing a second reagent which |labels the first
face or the second face of the nenbrane, which second
reagent conprises a chronophore capabl e of undergoi ng
energy transfer by either (i) donating excited state
energy to the fluorescent ion, or (ii) accepting
excited state energy fromthe fluorescent ion;

(c) exposing the nenbrane to excitation |ight;

(d) measuring energy transfer between the fluorescent
ion and the second reagent; and

(e) relating the energy transfer to the nenbrane
potential."



2386.D

- 3 - T 0870/ 02

Dependent clains 2 to 30 related to specific

enbodi nents of the nmethod of claim1 defining the type
of energy transfer (claim?2), type of nenbrane

(clains 3 to 7), the hydrophobic fluorescent ion
(clains 8 to 22) and the second reagent (clainms 23 to
30). Dependent claim 31 read as foll ows:

"The nmethod of claim1, wherein the first reagent and
t he second reagent are covalently joined by a Iinker."

Dependent clainms 32 and 33 further defined the |inker
of claim31l. Clains 34 to 36 related to a kit for
determining the electrical potential across a nenbrane
conprising a first reagent and a second reagent as
described in claim11. Independent claim37 read as
fol | ows:

"A conmpound of the formula A-L-B for use in the kit of
cl ai m 34 wherein:

A is independently a polynethine oxonol or a tetraaryl
borate |inked to a fluorophore;

Lis alinker; and

B is a nenbrane-inperneant fluorophore or a

menbr ane- i nper neant conj ugate of a fluorophore.”

Cl ai m 38, dependent upon claim37, referred to the
formul a of the pol ynethi ne oxonol. Cains 39 and 42

rel ated, respectively, to a nethod of identifying a
test sanple affecting nmenbrane potential in a cell and
a nmethod of screening test sanples to identify a
conpound nodul ating the activity of an ion channel,
punp or exchange in a nmenbrane using a first and a
second reagent as described in claim1. Cains 40 to 41
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and clains 43 to 48 related to further enbodi nents of

t he met hods of clainms 39 and 42, respectively. C aim49
was directed to a cell conprising the first and second
reagents of claim1l1l, whereas clains 50 to 54 related to
further enbodinments of this cell

The first auxiliary request was as the nmain request
except for the deletion of all subject-matter rel ated
to the enbodi nent wherein the first and second reagents
were covalently joined by a linker. Thus, clainms 31 to
33 and 37 to 38 of the main request were deleted in
this auxiliary request and the remaining clains
accordingly renunbered. |ndependent clains 1, 31 and 44
of this request read, respectively, as clains 1, 34 and
49 of the main request (cf. Section VII supra) but with
t he additional wording at the end:

"wherein the first reagent and the second reagent are
not covalently joined by a linker."

The follow ng docunments are referred to in the present

deci si on:

D1: D. Wtzak, "Oxonol-Lum nophore mt
funktionalisierten Seitenkette". Diplomarbeit,
1994, Heinrich-Heine Universitat, Dissel dorf;

D2: S. Bechtel, "Synthese von Styrylfarbstoffen mt
Reakt i vgruppen". Diplomarbeit, 1994,
Hei nri ch-Hei ne Universitat, Dissel dorf;

D6: PhD Thesis of D. Wtzak, "Bichronophore
Fl uor eszenzf arbstof fe", 2000, Heinrich-Hei ne

Uni versitat, Dissel dorf;
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D8: J.E. CGonzalez and R Y. Tsien, Biophys. J., Cctober
1995, Vol. 69, pages 1272 to 1280.

The appellant's argunents which are relevant to the
present decision may be summarized as fol |l ows:

Mai n Request
Article 54 EPC

Claim1 concerned an optical nmethod of neasuring the
menbrane potential covering two different enbodi nents,
namely an enbodi nent using a first "slowresponse”
fluorescent reagent (A) and a second "fast-response”
fluorescent reagent (B) covalently joined by a |inker
(L), and a second enbodi ment wherein no |inker was
present and both fluorescent reagents were uncoupl ed.
Dependent cl ai m 31 concerned the specific enbodi nent
with the linker, the linker being only generically
defined. The patent exenplified the introduction of a

[ inker with functional groups into the first

fl uorescent reagent only (A-L conpounds). However,
there was no exanpl e showi ng the actual coval ent
coupling of those conmpounds with the second fl uorescent
reagent B to make the clainmed A-L-B compounds. For this
coupling reaction, the patent only referred to
"conventional coupling chem stries"” and to "known

nmet hods". There was no indication of any possible
probl em or particular requirenment nor a guidance for

t aki ng specific nmeasures or choosing special reaction
conditions. Later docunent D8 by the inventors referred
to this coupling as a theoretical solution only and
stated, however, that "it would pose nontrivi al

probl enms in chem cal synthesis". None of these
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nontrivial problenms were addressed in the patent in
suit, which were, however, known to appear by
post - publ i shed docunent D6.

Docunents D1 and D2 di scl osed the same general concept
as the patent in suit, nanely the use of two
fluorescent reagents coupled by a linker for neasuring
menbrane potentials. These reagents were characterized
by the sane features and properties as the ones of the
first and second fluorescent reagents described in the
patent. The structure and nature of the |inker were

al so disclosed in these docunments, which gave a cl ear
gui dance as to how to select an appropriate [ength. On
t he one hand, for an effective transfer of energy a

m ni mal di stance between the two fluorescent reagents
was required, which was indicated in docunents D1 and
D2 to be simlar to the size of the plasma nmenbrane. On
the other hand, the efficiency of this transfer

di m ni shed by increasing the distance between both
reagents in a known proportion. Up to a certain

di stance the transfer of energy was so inefficient that
no significant change could be attained by a further
increase in the length of the |inker. O her problens
had to be taken into account when using a flexible
linker with a long length (cf. docunent D6 as an expert
opi nion). The figures of docunents D1 and D2 were
intended to give a schematic representation of the
general concept only but not to illustrate it in al
detail. These docunments disclosed the synthesis of the
first or the second fluorescent reagents with a |inker
havi ng appropriate functional groups (A-L or B-L
conpounds) so as to react with the other fluorescent
reagent and obtain thereby the two fluorescent reagents
covalently linked. Although the docunents in question
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did not report the actual preparation of a covalently
coupl ed conmpound and made no reference to any possible
probl ens when carrying out the proposed coupling
reaction, the patent in suit failed also to provide

t hese coupl ed conmpounds as well as a detail ed gui dance
for overcom ng the problens associated to the
nontrivial chem cal synthesis of these conpounds.

I n accordance with the established case | aw of the
Boards of Appeal, the same standard should be applied
when conparing the prior art with the disclosure of the
patent specification. Thus, follow ng this approach,
docunents D1 and D2 antici pated the subject-matter of

t he main request.

First auxiliary request

No objections of any kind were rai sed agai nst the
subject-matter of the first auxiliary request.

The respondent's argunments which are relevant to the
present decision may be summarized as foll ows:

Mai n Request
Article 54 EPC

Docunent D6 referred to the specific fluorescent
reagents of docunents D1 and D2 and reported that the
coupling reaction proposed in these docunents coul d not
be successfully carried out even when the experinental
conditions for the reaction were optim zed. The
coupling was only achi eved through a very specific
reaction (" Quaternierungsreaktion”) and the use of a
particul ar functional group ("l odal kyl -Seitenkette").
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Contrary to docunents D1 and D2, both this reaction and
the functional group were explicitly disclosed in the
patent. Figure 11 showed the synthesis of a first
fluorescent reagent with this very specific functiona
group and its |inkage to the second fl uorescent

reagent. Figures 12 and 13 showed, respectively,

I i nkage points of the first fluorescent reagent to a
second fluorescent reagent and the synthesis of this
second fluorescent reagent. Figure 14 illustrated the
synthesis of a bi-functional |inker, whereas Figures 15
and 16 showed the synthesis of a first fluorescent
reagent with a built-in linker suitable for attachnent
to a second fluorescent reagent. The conmpounds (14) and
(15) shown in Figure 16 had an appropriate built-in
linker with activated functional groups ready for
reacting in a straightforward and easy manner with the
second fluorescent reagent. There was no evi dence on
file showng that this coupling reaction could not be
successfully carried out. Wiereas the skilled person
woul d have failed in carrying out the teachi ngs of
docunents D1 and D2, which were thus not enabling, the
patent in suit provided detailed instructions and

gui dance for achieving a coupl ed conmpound conpri sing
the first and second fluorescent reagents covalently

i nked.

Mor eover, the patent differed from docunents D1 and D2
inthat it required the first fluorescent reagent to
redistribute froma first face to a second face of the
menbrane, i.e. to go all the way through the whole
menbrane, in response to changes in the nenbrane
potential. Consequently, the |inker had to be | ong
enough to span the entire nmenbrane. Neither docunment D1
nor docunent D2 disclosed this essential feature
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required for achieving an advant ageous hi gh
sensitivity. Figure 5 of docunent D1 and Figures 5 and
6 of docunent D2 illustrated the novenent of the first
fl uorescent reagent across the nenbrane in response to
a change in the nenbrane potential but they did not
show t he reagent going through the entire nmenbrane. The
I i nker was shorter than the one required in the patent
and its structure was also different, as shown in
Figure 5 of docunent D1, wherein part of the |inker was
hangi ng outside the nenbrane. All the linkers built-in
the first or second fluorescent reagents, if at all,
were very short and extrenely close to the fluorescent
reagent itself. There was al so anot her inportant

di fference between this prior art and the patent
specification, nanely the type of oxonol used as the
first fluorescent reagent. The patent disclosed the
advant ageous properties of an oxonol with a negative
charge del ocal i zed t hroughout the chronophore with the
four equival ent oxygen atons containing the majority of
the charge. These advantages were, however, not taught
in docunents D1 or D2.

Applying the sanme standard when conparing docunments D1
and D2 with the disclosure of the patent, the latter
went nuch beyond the forner since the patent provided
gui dance and instructions as well as a disclosure of
essential structural and functional features that were
absent in the teachings of docunments D1 or D2. In the
absence of all this information, as denonstrated by
post - publ i shed evi dence, the teachings of docunents D1
and D2 were not enabling and thus, they could not
anticipate the subject-matter of the main request.
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The appel | ant (opponent) requested that the decision
under appeal be set aside and that the European patent
No. O 834 074 be revoked or, as auxiliary request, that
t he patent be maintained on the basis of the first
auxiliary request filed at the oral proceedings.

The respondent (patentee) requested that the appeal be
di sm ssed, or, as auxiliary request, that the decision
under appeal be set aside and the patent be naintai ned
on the basis of the first auxiliary request filed at

t he oral proceedings.

Reasons for the Decision

Mai n request
Article 54 EPC

The patent specification

2386.D

The patent in suit discloses a nethod of determ ning
the electrical potential across a nenbrane with a first
and a second fluorescent reagent. The first reagent
conpri ses a hydrophobi c perneabl e i on capabl e of
redistributing froma first face of the nmenbrane to a
second face of the nenbrane, i.e. translocating across
the nenbrane, in response to changes in the nmenbrane
potential (cf. page 7, lines 1 to 54). This first
fluorescent reagent is related to the known

"sl owresponse” dyes because in order to establish a
new equilibrium ions nust diffuse through the nenbrane
(cf. page 2, lines 24 to 32). By contrast, the second
fluorescent reagent is imobile or inperneable,
asymmetrically bound either to the extracellular or to
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the intracellular face of the nmenbrane, i.e. |abelling
the first or the second face of the nmenbrane (cf.

page 15, line 48 to page 16, line 4), and it is related
to the known "fast-response” dyes (cf. page 2, lines 33
to 37). This second fluorescent reagent conprises a
chronophore capabl e of undergoi ng nonradi ative

fl uorescent resonance energy transfer (FRET) by either
donating excited state energy to the fluorescent ion,

or accepting excited state energy fromthe fluorescent
ion. Upon exposition of the nenbrane to excitation
light, the energy transfer between these two
fluorescent reagents is neasured and put in relation to
t he menbrane potential (cf. page 21, line 1 to page 22,
line 31). The nethod disclosed in the patent can be
carried out according to two different enbodi nents,
nanely a first one wherein the two fluorescent reagents
are covalently joined by a Iinker and a second

enbodi nent wherein the two reagents are not covalently
i nked.

The patent discloses several first fluorescent reagents
such as pol ynet hi ne oxonols (cf. page 7, line 56 to
page 9, line 34), fluorophore conjugates of tetraaryl
borate (cf. page 9, line 36 to page 12, |line 53) and
fl uorophore conplexes with transition netals, in
particul ar | ant hani de conpl exes (cf. page 12, |line 55
to page 15, line 46). Several second fluorescent
reagents are al so disclosed, such as fluorescent
lectins, |lipids, |abelled antibodies, cytochrones,

car bohydrates, peptides and proteins, wherein the

fl uorophore is selected from xant henes, cyani nes and
coumarins (cf. page 16, line 6 to page 19, line 38).

Simlarly, references are found to several |inker
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groups between the first and second fl uorescent
reagents (cf. page 19, line 40 to page 20, line 58).

The teachings of the patent are exenplified by the
synthesis of first and second fluorescent reagents,
such as for the first reagent: thiobarbiturate
derivatives of polynethine oxonols D BSA-Cs-(3) and

D BSA-Gs- (5) (cf. Exanple I, pages 23 to 24 and

Figure 13), tetraaryl borates (cf. Exanple VIII,

pages 31 to 32 and Figure 10), |anthanide chelates with
a single negative charge (cf. Exanple X, pages 33 to
34); and for the second reagent: fluorescent
derivatives of the phospholipid
phosphat i dyl et hanol am ne (Cou-PE and Cy5-PE) (cf.
Exanple 11, pages 24 to 25 and Figure 20). Exanple ||
(cf. pages 25 to 27 and Figures 14 to 16) and Exanpl e

| X (cf. pages 32 to 33 and Figure 11) show the
synthesis of |inkers and of asymetric oxonols wth
these linkers attached, i.e. first fluorescent reagents
with built-in linkers. Exanples IV to VII (cf. pages 27
to 31 and Figures 6 to 9, 17 to 19 and 22) relate to
menbrane potential nmeasurenment using the first and
second fluorescent reagents not covalently joined by a
linker - schematically illustrated in Figure 1. There
is, however, no exanple showi ng the actual preparation
and synthesis of a conpound conprising the two
fluorescent reagents covalently joined by a |inker nor
an exanple using this conmpound in a nethod of neasuring
t he menbrane potential .

The prior art documents D1 and D2

2386.D

Docunment D1 refers to known "sl owresponse” and
"fast-response” fluorescent dyes (cf. pages 9 to 12) as
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well as to their use in a nethod of measuring the

el ectrical potential of a nmenbrane based on FRET (cf.
pages 13 to 17, Figures 4 and 5). It is stated that
both reagents should be covalently joined by a Iinker,
whi ch is indispensable for achieving an appropriate

di stance between the two fluorescent reagents (cf.
page 14, first full paragraph). The sane disclosure is
found in docunent D2, which also refers to

"sl owresponse” and "fast-response” fluorescent
reagents (cf. pages 5to 9) as well as to their use in
a met hod of neasuring nenbrane potential (cf. pages 10
to 13 and Figures 4 to 6) and to the requirenment of a
I inker that covalently joins both fluorescent reagents
(cf. page 11, first paragraph).

Docunents D1 and D2 originated fromthe sane research
group, were witten and avail able at about the same
time (Cctober 1993 to June 1994 and Septenber 1993 to
April 1994, respectively) and docunment D1 explicitly
refers to docunent D2 (bibliographic reference (31) in
the "Literatur"” list of docunment Dl) (cf. page 70).
Bot h docunents are conpl enentary and provi de together a
conpl ete di sclosure of the sane general teaching.

Docunment D1 is concerned with the synthesis of first
fluorescent reagents, particularly, reagents related to
t hi obarbiturate derivatives of pol ynmethi ne oxonols (cf.
pages 20 to 43 and 47 to 67), whereas docunent D2 is
nore concerned with second fluorescent reagents, in
particular, reagents related to styryl derivatives (cf.
pages 17 to 37 and 39 to 62). Both types of reagents
are also exenplified with built-in linkers with

di fferent functional groups and each docunent refers to
t he fluorescent reagent — either oxonol or styryl
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derivatives — disclosed in the other docunent. Although
two specific coupling reactions (-NCS + HO and -SG,d +
HO ) are schematically illustrated in these docunents
(cf. pages 18 and 14 in docunents D1 and D2,
respectively), reference is also nade to coupling
reactions with other functional groups (cf. page 46,

| ast paragraph in docunent D1 and inter alia page 15,
first paragraph in docunment D2). However, there is no
actual preparation and synthesis of any conpound
conprising a first "slowresponse"” fluorescent reagent
covalently joined by a |linker to a second
"fast-response"” fluorescent reagent nor the use of such
a conpound in a nmethod of neasuring the nmenbrane
potenti al .

The patent in suit vs. the prior art docunents D1 and D2

2386.D

It appears fromthe foregoing, that both the patent in
suit and the prior art - represented by docunents D1
and D2 - disclose the sanme general method of

determ ning the nmenbrane potential and refer to the
sanme type of fluorescent reagents coval ently joined by
linkers, which are also defined in the sanme manner.
However, neither the patent in suit nor this prior art
di scl ose the actual synthesis of a conpound conpri sing
both fluorescent reagents covalently joined by a |inker
and the use of such a conpound in the general nethod of
determ ning the nenbrane potential. Thus, in accordance
with the established case | aw of the Boards of Appeal,
whi ch requires the application of the sane standard
when assessing the disclosure of the prior art with the
teachi ngs of the patent specification (cf. eg T 1070/00
of 23 Cctober 2003, paragraphs 9.4 and 9.5 of the
Reasons for the Decision and T 1099/99 of 4 Decenber
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2002, paragraph 3.3 of the Reasons for the Decision),
docunents D1 and D2 anticipate the subject-matter of
t he main request.

Three different argunents have been put forward by the
respondent in order to denonstrate the presence of
techni cal differences between the patent in suit and
docunents D1 and D2. These differences mainly relate to
(a) the alleged non-enabling character of this prior
art, due to the specific coupling reaction required by
t he reagents shown in docunments D1 and D2, (b) the
character and nature of the appropriate linker, and (c)
the specific type of first fluorescent reagents used in
the patent in suit. These alleged differences are

exam ned hereinafter

It has been first alleged that post-published docunent
D6 (cited as expert evidence) shows that the coupling
reactions illustrated in docunents D1 and D2 cannot be
carried out and thus, that the teachings of these
docunents are non-enabling (cf. Section Xl supra).

Docunent D6 reports that no coupling reaction could be
performed between styryl derivatives (second
fluorescent reagent) with the functional group —NCS in
the built-in linker and first fluorescent reagents with
the functional groups —OH or —NH,. No coupling was
obtained with several first fluorescent reagents,

i ncluding the specific pol ynethi ne oxonols of docunent
D1, and under different reaction conditions (cf.

pages 29 to 30). It was only through a very specific
"Quat erni erungsreaktion"” using a first fluorescent

reagent with a built-in Iinker having as a functional
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group a "lodal kyl -Sei tenkette" that a coupling reaction
could be successfully achieved (cf. pages 31 to 32).

However, neither the general teachings of docunent D1
nor the ones of docunment D2 are limted to any specific
first or second fluorescent reagent nor to any type of
i nker or functional group associated thereto, |et
alone to a particular coupling reaction. Both docunents
explicitly refer to several first "slowresponse" and
second "fast-response” fluorescent reagents (cf.

pages 9 to 12 of docunent D1 and pages 6 and 7 of
docunent D2). Mreover, as stated in paragraph 5 supra,
apart fromthe exenplified pol ynmethi ne oxonols with the
built-in |linkers having an hydroxyl group (-OH) and the
coupling reactions illustrated by forrmulae (3) and (4)
on page 18, docunent D1 explicitly contenpl ates the

i ntroduction of other functional groups as well as the
use of alternative coupling reactions, such as —COCH or
a peptide bound (cf. page 46, |ast paragraph). Docunent
D2 actually exenplifies the introduction of several
functional groups in the built-in Iinker of styryl
derivatives, such as inter alia the -SG,d of conpound
22 (cf. page 32), -NCS of compound 5 (cf. page 27), -CH
of conmpound 20b (cf. page 31), including a -Br in
conpound 24 (cf. page 28) closely related to the
functional group (-1) disclosed in docunent De6.

Al though this latter group is disclosed in docunent D2
anong ot her possible functional groups so is also the
reference to the functional group —I in the patent in
suit (cf. page 20, lines 19 to 21 and Figure 11), which
does not enphasi ze any particular coupling reaction but
only refers to the use of "conventional coupling

chem stries" (cf. page 20, lines 55 to 56).
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The board considers that both the patent in suit and
the cited prior art are addressed to the person skilled
inthe field, who is well aware of the particular -

bul ky, highly hydrophobi c and unhandy - nature of these
fluorescent reagents. If the manipul ati on of one of

t hese reagents al one already requires special skills,

it becones imedi ately apparent that their coupling by
alinker will be even nore difficult or, as stated in

t he post-published docunent D8 (cited as expert
opinion), "nontrivial" (cf. page 1279, right-hand
columm, lines 18 to 27). Docunent D6 only confirns

t hese problenms and shows that for each specific

conmbi nation of first and second fluorescent reagents
appropriate attachment points, functional groups and
coupling reactions are to be carefully selected, even
if all of themare conventional ones, such as the

guat ernary reaction of docunent D6 which is based on a
nmet hod wel | -established in the early nineteen forties.
In this respect, thus, no difference can be found

bet ween the general teachings of the patent in suit and
the ones of the prior art docunents D1 and D2.

It has been further argued that the nature of the

i nker disclosed in the patent in suit differs fromthe
one shown in docunments D1 and D2 (cf. Section Xl supra).
In the respondent's view, whereas the patent defines
the linker as being "of an appropriate |length to span

t he plasma nenbrane” (cf. page 20, lines 23 to 24) or

"l ong enough to span the entire nenbrane"” (cf. page 19,
lines 51 to 52) so as to allow "the hydrophobic ion
back and forth across the plasma nmenbrane” or
"redistributing froma first face of the nenbrane to a
second face of the nenbrane" (cf. page 15, |line 54 and
clainms), this essential feature is not disclosed in



- 18 - T 0870/ 02

docunents D1 and D2, which only uses very short |inkers
in all the exanples. In their view, as shown by the
figures illustrating the novenent of the first reagent
across the nenbrane, this first reagent never reaches

t he second face of the nmenbrane (cf. Figure 5 of
docunent D1 and Figures 5 and 6 of docunent D2).

12. An appropriate length of the |inker mght well be a
necessary condition for the first fluorescent reagent
to reach the second face of the nenbrane but it is
certainly not a sufficient one. On the one hand, the
nmovenent of this first fluorescent reagent across the
menbrane will depend on further features of the |inker,
such as its flexibility, the presence of functional
groups and/or atonms other than carbon bonds, etc. On
the other hand, the intrinsic properties of the
menbrane, such as its fluidity, phospholi pids
conposition, etc. will significantly influence this
novenent too, as shown for instance in the problens
found with long linkers — formation of mcelles -
referred to in docunent D6 (cf. page 111, first
par agr aph). None of these features nor the probl ens
referred to in docunent D6 are nentioned in the patent
in suit.

13. In fact, the patent defines these long |inkers as being
the preferred ones only. The specific generic formnul ae
shown in the patent refer to a length "fromabout 20 to
40 (preferably 25 and 35)" and "from O to about 32 ..
| ess than 33" (cf. page 20, line 38 and |ine 53,
respectively), i.e. open-ended in their |ower range and
t hus, conprising |linkers shorter than the whole
menbrane. In this respect, the wording of the clains
"capabl e of redistributing froma first face of the

2386.D
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menbrane to a second face of the nmenbrane” cannot be
read as requiring the hydrophobic fluorescent ion

(first reagent) to necessarily reach the second face

but as conprising also those novenents wherein the ion
only buries itself deeper into the nenbrane (cf. page 7,
lines 14 to 26).

14. Docunents D1 and D2 refer to 50 to 100 Arnstrong as an
appropriate distance for an efficient nonradiative
energy transfer between the first and second
fluorescent reagents (cf. page 14, lines 1 to 3 and
page 10, lines 4 to 5 fromthe bottomin docunents D1
and D2, respectively), which actually corresponds to
the 60 to 100 Arnmstrong of nost menbranes (25-30 carbon
equi val ents). Both docunents further disclose the
speci fic dependence of the energy transfer on the
di stance between the first and second fl uorescent
reagents — R° in the generic formulae (2) and (1) of
docunents D1 and D2, respectively (cf. pages 14 to 15
i n docunent D1 and page 11 in docunent D2). Docunment D1
explicitly refers to the length of the linker as
i nfluencing the sensitivity of the disclosed nethod of
nmeasuring the nenbrane potential (cf. page 46, lines 4
to 7). The figures of these two docunents only
illustrate — in a schematic manner - these general
teachings only but they do not describe it in al
detail. The skilled person is made aware of an
appropriate distance for the energy transfer to take
pl ace as well as the change or variation of this
transfer — sensitivity - as a direct function of the
di stance separating the two fluorescent reagents. Thus,
the (preferred) length of a |linker should be sel ected
according to this information and the type of nenbrane

2386.D
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16.

17.

- 20 - T 0870/ 02

used. No difference can be found between these
teachings and the ones of the patent in suit.

The presence of "a single negative charge del ocalized
bet ween the two acidic groups” in the polynethine
oxonol s used as the first fluorescent reagents in the
patent in suit has been identified also by the
respondent as a significant difference over the cited
prior art (cf. page 7, line 58 to page 8, line 1 and
page 8, lines 9 to 15 of the patent) (cf. Section Xl
supra). This feature is also outlined in the oxonols of
docunent D1 (cf. page 9, lines 3 to 5 fromthe bottom,
which will thus have the sanme properties as the ones

di sclosed in the patent. Moreover, none of the

i ndependent clains is limted to this particular class
of first fluorescent reagents, since this first
fluorescent reagent is generically defined in all of

t hem

In view of the above analysis, the board considers that
the subject-matter of clains 1 and 31 is anticipated by
each of the docunents D1 and D2.

Thus, the main request does not fulfil the requirenents
of Article 54 EPC.

First Auxiliary request
Articles 123(2)(3) and 84 EPC

18.

2386.D

The subject-matter of this request has been restricted
by the introduction of the feature: "wherein the first
reagent and the second reagent are not covalently

joined by a linker" (cf. Section VIII supra) to one of
t he two possi bl e enbodi ments described in the granted
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patent. No formal objections were raised by the
appel  ant agai nst this request nor does the board have

any objections.

There is no extension of the scope of protection
conferred (Article 123(3) EPC) and the enbodi ment now
clainmed is described in the application as filed. Thus,
there is a formal basis therein (Article 123(2) EPC)
Moreover, no clarity problemarises by the introduction
of this feature (Article 84 EPC), which indicates that
no linker joins the two reagents.

Substantive matters

20.

21.

2386.D

The appel lant did not raise any substantive objection
agai nst the subject-matter of this request. As a matter
of fact, the appellant had in respect of the first

auxi liary request the sanme request as the respondent,
i.e. that the patent be maintained on its basis. The
board does not have any objections against this request.

In fact, docunents D1 and D2 explicitly refer to the

i nker as being an essential feature of their nethod of
determ ni ng the nmenbrane potential (cf. page 14, first
ful | paragraph and page 11, first paragraph in
docunents D1 and D2, respectively) and none of the

ot her docunents cited in these proceedi ngs discloses a
nmet hod of determ ning the menbrane potential wherein
there is no linker joining the two fluorescent reagents.
The net hod cl ai ned has been exenplified in the patent
insuit (cf. Exanples IVto VII and Figures 6 to 9, 17
to 19 and 22) and shown inter alia in |ater docunent D8
to work. Thus, the requirenents of the EPC are
fulfilled.
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Adapt ation of the description

22. The description has been adapted to the clains limted
to the enbodi nent of the method where no |inker is
present. No objections have been raised by the

appel lant to the adapted description. Nor does the
board have any obj ecti ons.

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

fol |l owi ng docunents:

- Clains of the first auxiliary request filed at the
oral proceedings;

- Amended descri ption;

- Drawi ngs as granted.

The Regi strar: The Chai r man:

A. Wl i nski L. Galligan

2386.D



