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Summary of Facts and Subm ssi ons
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The appel | ants (opponents) | odged an appeal, received
on 4 July 2001, against the decision of the opposition
di vi sion, dispatched on 7 May 2001, to reject the
opposi tion agai nst the European patent No. 0 592 089.
The fee for the appeal was paid on 4 July 2001. The
statenment setting out the grounds of appeal was
received on 11 Septenber 2001.

Opposition had been filed against the patent as a whole
on the basis of Article 100(a) EPC, and in particular
on the grounds that the subject-matter of the patent
was not patentable within the terns of Articles 52 to
57 EPC because it did not involve an inventive step. To
support their objections the opponents referred inter
alia to the follow ng docunents:

(D8) Cell Calcium vol. 13, 1989, pages 473 to 488,
M Gustafson et al. "A novel principle for
guantitation of fast intracellular calcium
changes using Fura-2 and a nodified i mage
processi ng system - applications in studies of
neutrophil notility and phagocytosis”;

(D11) Proceedings RMVM5, vol. 23, No. 5, Septenber 1988,
pages 289 to 297, D. Shotton "The Current
Renai ssance in Light Mcroscopy II. Blur-Free
Optical Sectioning of Biological Specinens by
Conf ocal Scanni ng Fl uorescence M croscopy”;

(D12) Trends in Biochem Sci., vol. 11, Novenber 1986,
pages 450 to 455, R Y. Tsien et al
"Fl uorescence ratio imagi ng: a new wi ndow i nto
intracellular ionic signaling”;
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(D13) DE-A-36 23 576

(D14) US-A-4 470 076

(D15) Journal of Cell Biology, vol. 109, Septenber
1989, pages 1219 to 1227, T.R Cheek et al.
"Si mul t aneous Measurenents of Cytosolic Cal cium
and Secretion in Single Bovine Adrenal
Chromaffin Cells by Fluorescent |Imaging of Fura-
2 in Cocultured Cells".

On 22 January 2003 oral proceedi ngs were conducted
according to the auxiliary request of the respondents.

At the oral proceedings the appellants requested that
t he deci sion under appeal be set aside and that the
pat ent be revoked.

The respondents requested that the appeal be di sm ssed
and that the patent be nmaintained as granted or,
auxiliarily, on the basis of the requests 1 to 7 filed
with the letter dated 19 Decenber 2002.

The wordi ng of independent claim1 of the main request
reads as foll ows:

"A confocal mcroscope for scanning a sanple (16) doped
with a predeterm ned fluorescent indicator, conprising:
a scanner (9,10) for repeatedly scanning a | aser
beam (LB) in two di mensions across the sanple,
wher eupon the sanple fluoresces in first and second
predet erm ned wavel engt hs;
first (22) and second (26) detectors for detecting
light emtted by the sanple in the first and second
wavel engt hs and for generating a succession of franes
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of image data representing a sequence of related pairs
of two-di mensional inmages of the sanple, in the first
and second wavel engt hs;

first (302) and second (304) frame nenories for
tenporarily storing individual franmes of image data for
t he respective first and second wavel engt hs;

a permanent data storage device (32);

transfer means (332,334) for transferring imge
data derived fromthe data generated by the first and
second detectors to the permanent data storage device;
and

a video display (31) for providing a repeatedly
updat ed di splay of the scanned sanpl e;

characterised in that the individual franmes of
i mge data for the respective wavel engths are of
si mul t aneous two-di nensi onal images of the sanple
obt ai ned simultaneously fromthe detectors;

in that the transfer nmeans (332,334) are for
transferring the image data in an alternating fashion
fromthe detectors to the permanent data storage
devi ce;

by first (310,314) and second (312, 316) averaging
nmeans for averaging a sel ected nunber of successive
frames of image data representing the respective first
and second wavel engths, to produce a sequence of
related pairs of average immage data for delivery to the
rati o means;

by rati o neans (326) for repeatedly conputing and
tenporarily storing the ratio of the related pairs of
average image data fromthe respective first and second
aver agi ng neans; and

by video neans (328,330) for receiving the
sequence of ratios of average inmage data produced by
the ratio neans and providing a signal suitable for
coupling to the video display (31), to provide a
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repeat edl y updat ed display of the scanned sanpl e t hat
is substantially unaffected by any variations in the
intensity of the scanning | aser beamor in the | ocal

concentration in the sanple of the fluorescent

i ndi cator."

The wordi ng of independent claim10 of the main request
reads as foll ows:

"A nethod for scanning a sanple (16) doped with a
predeterm ned fluorescent indicator and providing a
vi deo display of the sanple, conprising the steps of:
repeatedly scanning (9,10) a | aser beam (LB) in
two di nensions across the sanple, whereupon the sanple
fluoresces in first and second predeterm ned
wavel engt hs;
detecting (22,26) light emtted by the sanple in
the first and second wavel engt hs and generating a
succession of frames of inmage data representing a
sequence of related pairs of two-dinensional imges of
the sanple, in the first and second wavel engt hs;
tenporarily storing in first (302) and second
(304) franme nenories individual frames of imge data
for the respective first and second wavel engt hs;
transferring (332,334) imge data derived fromthe
data for the first and second wavel engths, generated in
the step of detecting, to a permanent data storage
devi ce (32);
and di spl ayi ng the scanned sanple on a video
di splay (31);
characterised in that the related pairs of two-
di mensi onal images of the sanple are of inmages detected
si mul t aneousl y;
in that the image data are transferred to the
per manent data storage device (32) in an alternating
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fashi on between the first and second wavel engt hs;

by a step of averaging (310,316) a sel ected nunber
of successive frames of inmage data representing the
respective first and second wavel engths, to produce a
sequence of related pairs of average inmage data;

by a step of repeatedly conmputing (326) and
tenporarily storing the ratio of the average i mage data
for the respective first and second wavel engths, to
produce a sequence of imge data ratios;

and by a step of receiving (328,330) the sequence
of ratios of average inmage data and providing a video
signal suitable for coupling to a video display (31),
to provide a repeatedly updated display of the sequence
of ratios of average inmage data that is substantially
unaffected by any variations in the intensity of the
scanning | aser beamor in the local concentration in
the sanple of the fluorescent indicator."”

Clains 2 to 9 and 11 to 17 are dependent cl ai ns.

The argunents of the appellants nay be sunmarised as
fol | ows.

Docunent D11, which fornms the closest prior art,

di scl oses a confocal scanning fluorescence m croscope
and a nethod of scanning a fluorescently doped sanple
with the features of the preanbles of respective
claiml and claim10. In particular Figure 3 and the
Section "Dual wavel ength imagi ng" on page 292 discl ose
a scanned beam confocal m croscope including a |aser
ight source which may have nulti-line em ssion with
whi ch two | abels can be excited simultaneously and a
dual channel photonultiplier, furthernore this Section
di scl oses that the two i rages are obtained in exact
spatial register. The apparatus disclosed in D11
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conprises a personal conputer (PC). Therefore, since
the detectors detect inmages at different wavel engths
whi ch, according to the caption of Figure 3, are
digitized, stored and processed with dedicated i nmage
processi ng boards, the features "first and second frane
menories"” and "transfer means" are inplicitly

di scl osed, where it is noted that the definition of
"first"” and "second” is a matter for the user. Docunent
D11 al so di scl oses on page 292, second paragraph, the
advant age of digital image averagi ng and, on the sane
page, Section "Dual wavel ength imagi ng", the enornous

i nportance of the use of confocal scanning fluorescence
m croscopy for direct simultaneous fluorescence

em ssion ratio i magi ng, whence docunent D11 anti ci pates
averagi ng neans and ratio nmeans as defined in the

i ndependent clains. Finally it is commonplace that a
video display is part of every PC, as is also shown in
Figure 3 of D11. It follows that the only feature of

t he i ndependent cl ainms not disclosed in D11 is the
feature "in that the transfer neans are for
transferring the image data in an alternating fashion
fromthe detectors to the permanent data storage
device". Wth respect to the respondents' argunent that
t he apparatus disclosed in D11 would not be able of
perform ng the data processing at video speed it should
be noted that image readout at standard video rate is
di scl osed in D11 (page 291, left colum, lines 5 and
6), and that, furthernore, such a feature is not
defined in the independent cl ains.

The obj ective problem which may be defined by this
difference is to provide an efficient and organi zed
data transfer of image data, collected at the
detectors, to a storage nmediumfor further processing
and to store the transferred data in an efficient and
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organi zed manner. The skilled person would find a
solution of this problemin D15. This docunment is
related to the simlar application of ratio-imging in
m croscopy. The skilled person learns from D15 a

si mul t aneous vi sual i sation (page 1220, left col um,
line 12); a ratio calculation at tw wavel engths (sane
page, right colum, line 26); displaying this ratio

i mage on a video screen; and storage of the data on a
vi deo tape for subsequent processing. Furthernore D15
di scl oses an alternating transm ssion of TV franes of
the two wavel engths. In this respect it is pointed out
that it is irrelevant for the objective problemthat in
D15 the ratio of the two inages fromthe different

wavel engths is stored and not these individual inmages.
The alternating transfer of inmages is furthernore

di scl osed in docunent D13, which addresses the simlar
probl em of transm ssion and storage on a video recorder
of stereoscopic partial inmages. This docunent discloses
inclaim6 that the electronic partial inages of the
first and second caneras are transmtted or stored and
di splayed line by line and alternating. Therefore the
skilled person learns fromthis docunent that pictures
with different characteristics (e.g. wavel ength,
perspective...) should be transmtted and stored
consecutively. The handling of a data stream of inage
data conprised of two or nore partial imges for imge
ratioing is furthernore disclosed in docunent D8.
Finally docunent D14 equally discloses an alternating
storage of colour signals (colum 1, paragraph starting
at line 63). Therefore by follow ng the teachings of
any of these docunents D8, D13, D14 or D15 in sol ving
the problem of efficient data transfer of the apparatus
and nethod di sclosed in D11 the skilled person would
arrive at the subject-matter of independent clains 1
and 10 without an inventive step being invol ved.
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The argunents of the respondents may be summari sed as
fol | ows.

When consi dering docunent D11 as the closest prior art
for the discussion of inventive step, it should be

poi nted out that this docunent is a research paper

whi ch suggests many ideas but fails to offer
correspondi ng solutions. This docunent discloses a
confocal scanning fluorescence m croscope. According to
page 292, left colum, lines 22 and 23, by including in
t he apparatus first and second photodetectors, inmages
of a sanple fluorescing at first and second wavel engt hs
may be collected. It is conceded that the confocal

m croscope shown in Figure 3 of D11 includes a Personal
Conputer (PC) in which data can be permanently stored,
al t hough such a PC is not capable of storing |ong data
streans at video rate, and that this PC includes a
video display. It is, however, not explicitly disclosed
that this apparatus includes first and second frane
menories for tenporarily storing individual frames as
defined in clainms 1 and 10; nor is there a disclosure
in D11 for transfer neans within the definition of the
i ndependent clains, and in particular not that these
are for transferring the inmage data in an alternating
fashion to the storage device. Furthernore "averagi ng"
and "ratio imaging" are nmentioned in general terns in
D11, but there is no functional relation between these
conput ati onal steps as in the independent clains.

These differences reflect the technical problem
addressed by the independent clains, nanely to inprove
prior art confocal mcroscopy in enabling |ong data
streans at high tenporal resolution to be permanently
recorded at video rates and provide inmage ratioing to
show cel | ul ar Ca?*-concentrations in real time. Since
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such bi ol ogi cal phenonena vary at a short time scale it
is inperative that the data processing is at high
speed. The apparatus and nethod defined in the

i ndependent cl ai ns enabl e such real tine observations,
whi ch had been inpossible with any of the prior art
systens. In particular the clainmed apparatus and net hod
conbi ne the instantaneous observation of the ratio-
image at a video nonitor and an econom c | ong-term
storage of the inages, which facilitates the
observation and marking of any interesting event on the
vi deo display and easy retrieval of these stored
events. Furthernore in the clainmed apparatus and net hod
no pixel information is lost at all, except by the
averaging of image frames. In this context it is

poi nted out that to sacrifice sone tenporal resolution
in order to inprove the signal-to-noise ratio in the
ratio i mage by averaging is a non-obvious choice in a
system where tenporal resolution is an aim

As to the cited prior art, docunents D13 and D14 rel ate
to different fields fromthat of the invention, and,

nor eover, use sinple swtching or anal ogue processing
and are not concerned with digital processing,
therefore they are inherently incapable of producing
preci se nunerical data. In any case, neither D13 or D14
mentions rationetric processing. Wth respect to D15 it
is pointed out that this docunent is not concerned with
and does not disclose a scanning confocal m croscope.
The illum nation of this mcroscope is swtched at
approximately 30 Hz, which does not put high

requi renents on the synchronisation with the view
signal. However, in the confocal scanning m croscope of
the invention the scanning mrror nust oscillate in the
order of 15 thousand per second, therefore the
synchroni sation used in D15 would not be useful for the
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scanni ng m croscope of the patent in suit. Furthernore
the images at the two wavel engths in the system shown
in D15 are generated in sequence, and therefore 30
mlliseconds apart, and not sinultaneously as defined
in the clains. Therefore a conbination of the teaching
of this docunent with D11 does not lead to the

i nvention.

Reasons for the Decision

| nventive step

0365.D

There is agreenment anongst the parties that docunent
D11 discloses the closest prior art. This docunent

di scloses in Figure 3 and its caption a confocal

m croscope including a scanner ("scanned beam conf ocal
SOM') for repeatedly scanning a | aser beam (argon ion

| aser) in two di nensions across a sanple. The apparatus
conprises first and second detectors (dual channel
detection nultipliers). The apparatus further conprises
a scanning control, image digitization, imge storage
and subsequent inmage processing boards on an | BM PC AT
conpati ble m croconputer. Fromthe ability of the
apparatus to detect inmage signals at two channels it is
deduced that the two resulting i mages nust al so be
storable in the m croconputer, therefore first and
second parts of the nmenory for storing these inmage
frames, to be assigned as "frane nenories" nust be

i ncluded. A mcroconputer also has neans for
permanently storing data (e.g. a hard disc),
furthernore neans for transferring i mage data fromthe
dual channel photomultiplier to the storage device are
equally inmplicit to the hardware of this mcroscope, as
well as a video display. Therefore it appears that the
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scanned beam confocal m croscope shown in Figure 3 of
D11 includes the features of the preanble of claim1.
This applies correspondingly to the features of the
preanbl e of nmethod cl ai m 10.

Wth respect to the features of the characterising
portion of claim1 the appellants have referred to
Section "Dual wavel ength inmagi ng" on page 292 of D11.
In particular the first phrase of this Section

di scloses that it is possible to convert a single

wavel engt h scanned beam confocal fl uorescence

m croscope into a nultiparaneter instrument capabl e of
si mul taneous imaging at two or nore wavel engths. As a
first application of such a technique it is proposed to
si mul t aneously visualise two | abels of a sanple, for

i nstance fluorescein and Texas red, by exciting these
simul taneously by a multi-line argon laser. As a second
application the use of confocal scanning fluorescence
m croscopy for direct simultaneous fluorescence

em ssion ratio imaging is proposed, in the context of
whi ch reference is made to docunent D12.

Therefore D11 suggests that a single wavel ength
confocal scanning m croscope such as the one shown in
Figure 3 of this docunent may be nodified in two
different ways. In the context of the subject-matter of
clainms 1 and 10 the first nodification is of |esser

rel evance, because these clains are related to ratio

i magi ng, in which process the fluorescence of a sanple
stained with a single | abel (dye) and excited by a
singl e wavel ength | aser source is neasured at plural
wavel engths. On the other hand, the first application
in the cited Section suggests using nulti-Iline
excitation and plural labels, in which case the ratio
imaging wthin the definition of clains 1 and 10 i s not
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possi bl e.

The second nodification suggested in this Section "Dual
wavel ength imaging” is related to the process of ratio
imaging as in clains 1 and 10 of the patent in suit.
Docunment D11, however, does not disclose any further
instrunmental details in which way the apparatus should
be nodified apart froma reference to prior art
docunents, for instance docunment D12. Although
according to the cited passage of D11 correspondi ng

pi xel s in each i mage are neasured "simultaneously", it
appears that a simultaneous detection is, in fact, not
carried out in the apparatus disclosed in D12. Rather,
this docunent discloses a standard epifl uorescence

m croscope equi pped with a nechanismfor frequent
alternating between two excitation wavel engths and a
singl e photodetector. It therefore appears that the
confocal scanning m croscope shown in Figure 3 of D11
and the mcroscope fromD12 are fundanental ly different
(scanni ng versus standard epifl uorescence m croscope;
excitation by |aser versus excitation by a |light source
and two interference filters for providing two

wavel engt hs; detection by a dual channel

photonul tiplier versus a single photomultiplier or a

| ow| evel television canera). Furthernore, since in D12
the images are collected alternatingly no teaching as
to how t he apparatus should be nodified for

si mul t aneous detection can be obtained from D12. Hence
the reference made in D11 to docunent D12 can only be
seen as a general reference to the technique of ratio

i mgi ng and the only suggesti on obtainable from
docunent D11 in this respect is that an application of
confocal scanning fluorescence m croscopy for direct

si mul t aneous fl uorescence em ssion ratio i magi ng woul d
be desirable.
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In the opinion of the board, this suggestion, to nodify
a prior art confocal scanning mcroscope such as the
one shown in Figure 3 of D11, for providing direct

si mul t aneous fl uorescence em ssion ratio inmagi ng and
its related data storage can be seen as the objective
pr obl em

Since in the context of ratio imging docunment D11
suggests to use a single dye (Indo 1, see the cited
Section), it would appear obvious to adapt the

wavel ength of the excitation |aser source and the dual -
channel detection photonultipliers (for instance, by
sel ecting appropriate interference filters) of the
system shown in Figure 3 in order to collect the inmages
at the two required wavel engths. In this scanning
confocal systemthe laser illum nates each voxel of the
sanpl e pointwi se thereby exciting it to emt

fl uorescence radiation, which fluorescence signals at
the two wavel engths are collected sinultaneously.

Hence, by adaptation of the m croscope of Figure 3 of
D11 for ratio inmaging, this m croscope would
automatically include the first feature of the
characterising portion of the independent clains (the

i ndi vi dual franmes of inage data ...obtained
simul t aneously fromthe detectors).

Wth respect to the further features which are rel ated
to the data transfer, their processing and the

vi sual i sation, the appellants have referred to other
passages of D11, and furthernore to the docunents D8,
D13, D14 and Di5.

Claim 1 defines the feature that the transfer nmeans are
for transferring the inmage data in an alternating
fashion fromthe detectors to the pernmanent data
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storage device. Asimlar requirenment in forns of a
process step is defined in claim10. Fromthe previous
features in these clains this feature nust be construed
as inplying that the image data are transferred in the
formof inmage franes.

In the cited prior art, docunent D11 does not disclose
any details concerning the image transfer and
pr ocessi ng.

Docunents D13 and D14 are concerned in transm ssion of
TV-video signals in an anal ogue form More particularly
in docunent D13, claim6, partial anal ogue TV franes
are transmtted line by line, which is different from
the alternating transfer of two conplete frames as
defined in the clains. Likew se in docunent D14,

colum 1, lines 31 to 37, the lines of two subsequent
CCD half frame pictures are interpolated in order to
forma full TV frane.

I n docunent D15 (page 1220, right columm, Section
"Monitoring Fura-2 in Single Cells and | nmage
Processing”), two TV franes are generated in an
alternating way, but for the different reason that they
are signals from subsequent and not from sinultaneous

i mages, furthernore these TV franes are not stored to a
per manent storage device but are imredi ately used for
conputing the ratio inmage.

The gi st of docunent D8 resides in the avoi dance of
digital processing and inmage storing, therefore this
docunent does not suggest the clained features rel ated
to the transfer of the image data in an alternating

f ashi on.
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As to the features "averagi ng neans" in claiml,
respectively "step of averaging"” in claim10, the
respondents have pointed out that these features nust
be considered together with the following features in
these clains "ratio neans", respectively "step of
repeatedly conmputing and tenporarily storing the ratio
of the related pairs of average inmage data". The board
agrees that these algorithmsteps and their order are
clearly linked by the wording of the independent
claims, and that their occurrence in the prior art
would simlarly have to be in the clainmed order.

I n docunent D11, the only reference to digital imge
averagi ng (page 292, left colum, lines 13 and 14) is a
general reference and not in the context of ratio

i magi ng. Therefore this docunent does not disclose or
suggest the clained features.

Docunent D15 di scusses ratio imaging, albeit in the
different instrunental set-up of a standard

epi fl uorescence m croscope, two alternating |ight
sources and a single photodetector. The fluorescence
signal excited at the two different alternating
excitation wavel engths generates two TV franmes, which
are input to a video-rate inmage processor to give from
each subsequent pair of franes a "live" ratio inmage,
which is recursively filtered wwth a 200-ns tine
constant. It therefore appears that in the apparatus
di scl osed in D15 the averaging of the inmage signal is
carried out after the ratioing.

Docunent D8 teaches to avoid digital imge ratioing by
the visualisation of fluorescent inages excited at

di fferent wavel engths in different colours (hues) on a
vi deo di splay, the principle being shown in Figure 2b.
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As to the reference systemshown in Figure 2a, this
only discl oses "background subtraction, ratio formation
and cal cul ation of [Ca?], therefore no averaging step
as defined in clainms 1 and 10 is discl osed.

As to the further docunents D13 or D14, these are not
docunents fromthe field of confocal scanning

fl uorescence m croscopy and do not discuss ratio

i magi ng.

Since the available prior art does not teach or suggest
t he di scussed features concerning the inmage transfer or
t he i mage averagi ng-ratioing process step, it can also
not di sclose or suggest the last feature in the

i ndependent clains related to the receiving and

di spl ayi ng of the sequence of ratios of average inmage
data, because the prior features in these clains are a
requisite for this last feature.

Furt hernore, although the above analysis of the
features has been carried out by addressing the
features concerning the inmage transfer and the
averagi ng/ratioing separately, it is enphasised that
t hese features cooperate to solving the technical
probl em of providing direct sinultaneous fluorescence
em ssion ratio inmaging and its rel ated data storage.
Since there is no teaching for these features
separately in the prior art docunents, there is even
| ess teaching of the clainmed features in conbination.

Therefore, in the opinion of the board there is no
reason why the skilled person, when attenpting to adapt
t he confocal scanning |laser mcroscope in Figure 3 of
D11 for ratio imaging, would have arrived at the

subj ect-matter of the independent clains 1 and 10 of
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the main request in an obvious way.

6. Since the main request of the respondents is all owabl e,
there is no need to address the auxiliary requests.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

P. Martorana E. Turrini
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