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Summary of Facts and Submn ssions

0417.D

The Appel |l ants (OQpponents) appeal ed the deci sion of the
Qpposition Division to maintain in anended formthe

Eur opean patent No. 0 461 166 fil ed under

No. 90 904 261.6 with the title "A nethod for
controlling and/ or nonitoring biological processes".

The set of clainms 1 to 20 accepted by the Opposition
Division only differed fromthe granted set of clains
in that a rearrangenent of words was carried out in
claim15. The Opposition Division acknow edged novelty
and inventive step of the nethod clains 1 to 17 and of
clains 18 to 20 directed to a plant for carryi ng out
the method of clainms 1 to 17.

The Board summoned oral proceedi ngs which took place on
9 January 2002. During the oral proceedings, the Board
expressed doubts about the novelty of clains 18 to 20.
The Respondents (Patentees) then filed granted clains 1
to 17 as sole request, clains 18 to 20 bei ng cancel | ed.
Clainms 1 and 15 read as foll ows:

"1. A nethod for controlling and/or optimsing a waste
wat er purification process in which an agqueous system
conprising biodegradable nmaterial is subjected to

bi odegradati on by a m xed culture of m croorgani sns so
as to obtain as a final product purified water which
has a concentration of biodegradable matter which is at
|l east 5 tines snmaller than in the agueous system which
nmet hod conpri ses

nmoni toring the mcrobiological activity of the
bi ol ogi cal system constituted by the m xed cul ture of
m croor gani snms bi odegradi ng the bi odegradabl e nmateri al
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and/ or fluctations of the activity by on-line

measur enent of fluorescent em ssion and/or variations
therein for a characteristic biogenic fluorophore
present in the mxed culture of mcroorganisns in the
system upon excitation, and

controlling one or several paraneters of the process by
using results fromthe neasurenent as neasured
vari able(s) in an on-line automati on system"

"15. A nethod of quantitatively and/or qualitatively
assessing the content of biodegradable material in an
aqueous system conprising a mxed cul ture of

m croorgani sns or fluctuations in the content, the

nmet hod conpri si ng neasuring, by on-line neasurenent,
fluorescent em ssion of a characteristic biogenic

fl uorophore present in the m xed cul ture of

m cr oor gani sns and capabl e of acting as indicator(s) of
the |l evel of mcrobiological activity of the m xed

cul ture of mcroorgani sns and thereby of the anpbunt
and/or quality of biodegradable material present in the
aqueous system when irradiated with light emtted at a
wavel ength in the range of 250-780 nm the fluorescence
em ssion being detected at wavel engths in the range of
250-800 nm and using the neasured val ues of the

fl uorescence em ssion as basis for the assessnent.”

Dependent clainms 2 to 14 related to further features of
the nethod of claim1. Dependent clains 16 and 17

related to further features of the nmethod of claim 15.

The foll ow ng docunents are nentioned in the present
deci si on:

(2): Zabriskie, D.W and Hunphrey, A E., Applied and
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Envi ronnental M crobiol ogy, Vol. 35, No. 2,
pages 337 to 343, 1978,

(3): US 4 686 372,

(11): Zabriskie, D.W, Biotechnol ogy and Bi oengi neering
Synp., Eds John Wley and Sons, Inc., No. 9,
pages 117 to 123, 1979.

The subm ssions in witing and during oral proceedi ngs
by the Appellants (Opponents) can be summari zed as
fol | ows:

Cl ai m15; novelty

Docunent (3) disclosed a nmethod whereby the fluorescent
em ssion of a biogenic fluorophore (F,) present in a
culture conprising many ki nds of m croorgani sns was
measured as an indication of the netabolic activity of
the specific kind of mcroorganisns in the culture
produci ng said fluorophore (nethanogens; colum 2,
lines 3 to 17). The range of wavel engths for em ssion
and detection of the fluorescence overl apped that used
in the nethod of claim115 (colum 2, |ine 22).

In addi tion, docunment (3) disclosed that NAD(P)H was a
bi ol ogi cal substance present in all kinds of

m croorgani snms (columm 1, lines 64 to 67), and that the
optical neasurenent of NAD(P)H was indicative of the

m croorgani smactivity (colum 1, lines 45 to 52).

Thus, the overall teachings of docunent (3) anounted to
a teaching of a nethod whereby the overall netabolic
activity of all kinds of mcroorganisns present in a

m xed cul ture was assessed by neasuring the
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fluorescence of NAD(P)H. Consequently, docunent (3)
di scl osed a net hod which was conprised wthin the scope
of claim 15 and destroyed the novelty of said claim

Contrary to the Respondents' opinion, there was no
convi nci ng evidence in docunent (3) that adsorbance
rat her than fluorescence was neant to be the nean to
use to neasure NAD(P)H.

Cl aim15; inventive step

Docunent (3) was the closest prior art to the subject-
matter of claim15. Starting fromthis docunent, the
problemto be solved could be defined as providing a
met hod for assessing the overall netabolic activity of
a culture conprising many different m croorgani sns.

The solution given in claim15 was to neasure the
fluorescence of a substance common to all of the

m croorgani sns contained in said culture.

Thi s sol ution was obvious since docunent (3) taken as a
whol e not only disclosed a substance conmon to al

m croorgani sns (NAD(P)H) but also identified
fluorescence as a suitable nean for neasuring a simlar
ki nd of substance (F,y).

Alternatively, the solution given in claim 15 was

obvi ous when the conbi ned teachi ngs of docunents (3)
and (2) were taken into account, as docunent (2) taught
that in case of a nonoculture used for fernentation

the fluorescence due to NAD(P)H (disclosed in docunent
(3)) provided a sensitive index of the culture
activity. As was apparent fromthe sunmary on page 337,
docunent (2) did not discard the possibility that
fluorescence could be an index of nmetabolic activity in



0417.D

- 5 - T 0795/ 98

case of a m xed culture.

I n docunent (2), (page 343, left-hand colum, 2nd par.)
and docunent (11), (page 121, discussion) which was
equal |y concerned with the use of fluorescence
(NAD(P)H) for nonitoring fernentation systens, the
advant age of the fluorescence nethod for eval uating

met abolic activity was enphasi zed.

Claim1; inventive step

The nethod of claim1l was of a narrower scope than that
of claim1l5, as it anmounted to applying the latter

nmet hod to the control and optim sation of a waste water
purification process (the range of wavel engths of

fl uorescence adequate to nonitor the biologica
activity being however omtted).

The reasons given for |ack of inventive step of the
subj ect-matter of claim15 over the teaching of
docunent (3) equally applied to the subject-matter of
claim1, all the nore so that the assessnent of the
met abolic activity of one kind of mcroorganisns in
docunent (3) had been carried out in a nethane
fernmentation tank for waste water treating system |t
woul d thus readily cone to the skilled person's mnd to
use fluorescence to assess the overall netabolic
activity of all of the m croorganisns involved in the
waste water purification process.

The subm ssions in witing and during oral proceedings
by the Respondents (Patentees) can be summari zed as

foll ows:

G aim 15; novelty



0417.D

- 6 - T 0795/ 98

Docunent (3) conprised two parts: the invention per se
which dealt with assessing the netabolic activity of
one kind of mcroorganisns in a mxed culture by
nmeasuring the fluorescence of a fluorophore specific to
that kind of m croorgani sns and a summary of background
technol ogy relative to known neans of assessing
netabolic activity of m croorgani sns. One such nean was
defined in colum 1, lines 45 to 52 as neasuring the

| evel s of NAD(P)H produced by the m croorgani smtested.
Yet, adsorbance rather than fluorescence was identified
as the nean to neasure NAD(P)H | evel s, as could be
inferred fromcolum 1, lines 56 to 59 in particul ar
wherein the necessity for the neasurenent to be carried
out in the absence of extraneous conpounds in the
culture (sludge) was enphasi zed, which necessity only
occurred if adsorbance was intended. It was al so

di sclosed in colum 1, lines 64 to 67 that NAD(P)H was
present in all kinds of m croorgani sns.

Thus, in the first part of the docunent, fluorescence
of NAD(P)H was not envisaged as a nean of neasuring the
nmetabolic activity of a mcroorganism |et al one of a
m xture thereof and, in the second part of the
docunent, the fluorescence of a fluorophore which was
specific of only one kind of mcroorgani sns was the
mean of neasuring the netabolic activity of said

m croorgani sm Consequently, it was not possible to
interpret the docunent as a whole as a disclosure of a
met hod as in claim15 whereby fluorescence of a
conpound comon to all mcroorganisns present in a

m xed culture was to be used for assessing the overal
nmet abolic activity of said culture. The subject-nmatter
of claim 15 was novel .

Cl aim15; inventive step
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Docunent (3) taught that the netabolic activity of one
ki nd of m croorgani sns coul d be eval uated by neasuri ng
the fluorescence of a specific fluorophore which it
produced. Yet, it did not suggest that this nethod
could be extended to cultures conprising different

ki nds of m croorgani sns. Furthernore, although it

nmenti oned NAD(P)H as a substance common to all types of
m croorganisns, it failed to nention fluorescence as a
mean to nmeasure it. It was not possible to derive the
subject-matter of claim15 in an obvi ous manner from
such a teaching.

The argunent by the Appellants that the conbi ned

t eachi ngs of docunent (3) and of docunent (2) was
detrinmental to inventive step was al so not convincing.
I ndeed, al though the summary of docunment (2) on

page 337 disclosed that in a fernmentation under
controlled conditions, there existed a |inear

rel ati onship between the | og of the bionass
concentration (bionmass being one of the paraneters
determ ning the | evel of netabolic activity) and the

| og of fluorescence (nostly due to NAD(P)H), it was
readi |y apparent fromreadi ng docunent (2) as a whole
that this result had only been obtained with sonme pure
cultures but not with all of them

I nsofar as the relationship between bi onass and

fl uorescence varied fromone organismto another, it
was i nmpossible to predict what this relationship would
be in a culture conprising many different types of

m croorgani sns and, it was even |l ess possible to
predict that there would be a relationship between the
qual ity and/or quantity of the biodegradable nmateri al
and the fluorescence of the mxed culture used to
degrade it. It was the nerit of the invention to have

0417.D Y A
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shown agai nst expectations that this Iink did exist and
that, therefore, the latter (fluorescence) could be
used for the evaluation of the earlier (biodegradable
matter).

Docunent (2), page 343, |eft-hand colum, 2nd par.
expressed doubts that the rel ationship between bi onmass
of pure cultures and fluorescence woul d be observed
under conditions where the environnment could not be
controlled. In docunent (11), it was considered

i npossi ble to understand why this relationship shoul d
exist in pure cultures whereas nmany factors were |ikely
to affect netabolic activity. Both these docunents
taught away fromthe subject-matter of claim15.

Caim1; inventive step

The sane reasons which inparted inventive step to the
subj ect-matter of claim15 equally applied to claim1.
The fact that document (3) disclosed that the nethod,
it described with regard to one m croorgani smcoul d be
carried out in the fernmentation tank for waste water
treatnment, of course, pointed out to a waste water
purification system vyet, it did not alter the fact
that the possibility of controlling the waste water
purification process by nonitoring the overal

met abolic activity of the m xed culture involved in
said process via its fluorescence could not have been
predi ct ed.

The Appell ants requested that the decision under appea
be set aside and that the patent be revoked.

The Respondents requested that the decision under
appeal be set aside and the patent be nmintained on the
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basis of the set of clains 1 to 17 filed at ora
pr oceedi ngs.

Reasons for the Deci sion

Cl ai m 15; novelty

0417.D

Docunent (3) discloses a nethod which invol ves
measuring the fluorescence of the fluorophore Fy,, which
IS a substance characteristic of nethanogens, as an

i ndi cator of the netabolic activity of these specific
m croorgani snms (colum 2, lines 3 to 17). This
measurenent is shown to be useful when carried out in
the presence of other mcroorganisns (Fig.9) to
identify and distinguish the nmethanogens fromthe

| atter. The subject-matter of claim15 involves
measuring the fluorescence of a fluorophore which is a
substance characteristic of a m xed culture of

m croorgani sns as an indicator of their overal

met abolic activity.

As the invention described in docunent (3) is not
concerned with assessing the overall netabolic activity
of different kinds of m croorgani sns contained within
the sane culture, it is for this reason al one not
novelty destroying to the subject-matter of claim15.

However, it was argued by the Appellants that, in the
| i ght of the "Background of technol ogy"” part of
docunent (3), the above nentioned nethod woul d be
understood as a disclosure of the nethod of claim15.
In this part of the docunent, known nethods of
nmeasuring netabolic activity are reviewed: nention is
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made of the adsorbance nethod as well as of the optical
nmeasurenent of NAD(P)H (colum 1, lines 21 to 52). It
is also disclosed that NAD(P)H i s a substance existing
in all kinds of mcroorganisns (colum 1, lines 64 to
68). However, fluorescence is not nentioned as the kind
of optical neasurenent for NAD(P)H Neither is it
contenplated to neasure NAD(P)H in a m xed cul ture.

Since, firstly, it is not derivable fromthe first part
of docunent (3) that fluorescence is the optica
measurenent to be carried out to neasure netabolic
activity, and, secondly, the assessnent of the overal
met abolic activity of a mxed culture is not disclosed
in any parts of the docunent (although a substance
common to all mcroorganisns is identified), the Board
concl udes that docunent (3) also does not disclose in
an inplicit manner the subject-matter of claim15.

It was al so argued that the invention according to
docunent (3) was a specific enbodi nent of the method of
claim15. This, however, cannot be accepted because
docunent (3) does not disclose that neasuring the
fluorescence of a substance specific for one kind of

m croorganisns in a mxed culture is an indicator of
the nmetabolic activity of the m xed culture as a whol e.
To the contrary, the goal which is intended to be
achieved is to nonitor one type of m croorgani sns

i ndependently fromthe others.

There are no other docunments on file, the teachings of
whi ch woul d destroy the novelty of the subject-matter
of claim15. Novelty is acknow edged.

Cl aim15; inventive step

0417.D
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The cl osest prior art is docunent (3) which is
concerned with the nonitoring of the quantity of

nmet hane which is produced in a fernentation tank
containing a m xed culture conprising nmany different

ki nds of m croorgani sns including nmethanogens. It

di scl oses that this nonitoring nmay be achi eved through
the assessnent of the netabolic activity of the

met hanogens, which netabolic activity is shown to be
directly proportional to, and, therefore, represented
by, the fluorescence of a substance which only the

met hanogens produce (Figures 6 and 7, passage bridging
colum 6, line 65 to colum 7, line 21).

Starting fromthe closest prior art, the problemto be

sol ved may be defined as nonitoring the quality and/or

gquantity of biodegradable material which is consuned by
a mxed culture containing many different kinds of

m cr oor gani sms.

The solution proposed in claim1l5 is to achieve this
nmoni toring through the assessnent of the overal

nmet abolic activity of a m xed culture, which assessnent
I's done by neasuring the fluorescence of a substance
produced by all m croorganisns present in said culture.
The invention, thus, provides the know edge that there
exists a linear relationship between the netabolic
activity of a mxed culture and the fluorescence of
said culture as a whole, i.e. that for each and every
ki nd of m croorganisns present in the culture, there is
a linear relationship between their netabolic activity
and the fluorescence of the chosen substance providing
the prerequisite for a reliable nonitoring.

To deci de whether or not this solution could have been
reasonably expected by the skilled person at the
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priority date, it is necessary to investigate what was
the state of the art at the tine regarding the

relati onship between the netabolic activity of

m cr oorgani sns and the fluorescence of any one

subst ance produced by them

None of the docunents on file describes the netabolic
activity of mxed cultures. Docunent (2) describes a
study of the above nentioned relationship in the case
of three fernentations carried out separately under
controll ed environnental conditions w th nonocul tures
of three different m croorganisns; nmetabolic activity
bei ng eval uated as the nunber of cells (biomass)
present in the cultures. It is found that the |inear
rel ati onshi p between bi onmass and fl uorescence fails for
one culture out of the three. Discussing the results
obtained with the other two cultures, the authors of
docunent (2) express doubts that the observed

rel ati onship woul d exi st under uncontrolled
environmental conditions. The sane attitude is taken in
docunent (11) (also concerned with the use of culture
fluorescence for nonitoring fernentation by

nmonocul tures), where it is enphasized on page 121 that:
“...culture fluorescence is a conplex function of

bi omass concentration, cellular netabolic activity and
a variety of environnental factors. Al though this

conpl exity nmakes a detail ed understandi ng of the
behavi or of these data inpossible at this tinme, culture
fluorescence appears to provide a cumul ative index of
culture activity and may therefore have inportance in
the control of a variety of fernentation processes.”

Thus, in view of the prior art, it nust be concl uded
that there is no conpul sory linear relationship between
the netabolic activity of a nonoculture and the
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fluorescence of a substance involved in its netabolism
(docunent (2)), and al so that such a rel ati onshi p,

al t hough sonetines observed (as in docunent (3)), was
consi dered surprising (docunents (2) and (11)).

In the Board's judgnent, the reliable relationship
between the netabolic activity and the fl uorescence
showi ng nonitoring is even nore surprising in the case
of a mxed culture where the netabolic activity of one
type of mcroorganisns in the culture may influence
that of the others present in the m xture (uncontrolled
envi ronnental conditions). It is all the nore

unpredi ctable that the fluorescence of a m xed culture
reflects the quality and/or quantity of bi odegradable
mat eri al consuned.

The Appel lants pointed out that on the basis of the
summary of docunent (2) where the correlation between
culture fluorescence and bi omass concentration is

di scl osed wi thout nentioning for which kind of cultures
it was observed (nono or m xed), the person skilled in
the art would not have discarded the possibility that
it did exist in case of m xed cultures. This argunent,
however, is not convincing because it is expected from
a person skilled in the art that he/she will read an
apparently rel evant docunent, as a whole and w |
interpret any of its parts taken in isolation in the
l'ight of the overall teaching provided. In the present
case, the summary woul d not suggest to the skilled
person the above nentioned correlation in case of m xed
cultures for the reasons given in point 11 above.

It was al so pointed out that on the basis of docunent
(2), page 343: "Evidence suggests that culture
fluorescence is a neasure of culture netabolic activity
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i .e. the product of biomass concentration and the
relative rate of nmetabolic activity of each cell. It is
therefore reasonable to speculate that culture activity
may prove to be a nore inportant paraneter to nonitor
and regul ate than bi omass concentrati on when opti m zi ng
and controlling fernentations..."

and on the basis of docunent (11), page 121: culture
fluorescence appears to provide a cumul ative i ndex of
culture activity and may therefore have inportance in
the control of a variety of fernentation processes." |,
it would have been obvious for the skilled person to
consi der fluorescence as an inportant paraneter to
measure in the case of mxed cultures as well.

These statenents concern fernentations i.e. processes
carried out wth nonocul tures and, besides, they are of
a quite specul ative nature, such terns as "suggests”
"specul ate" "may prove" "appears" "may have" being
used. Furthernore, they cannot be read out of the
context in which they are witten. And this context, as
al ready nentioned above, |eads to the conclusion that
the results obtained with sone m croorgani sns are not
extendable to all kinds of m croorganisns in any
environnental conditions. In the Board' s judgnent, they
are not sufficient to render the subject-matter of

cl ai m 15 obvi ous.

The subject-matter of claim15 and dependent cl ai ns
thereof is inventive.

Claim1l; inventive step

18.

0417.D

The nmethod of claim1l involves neasuring the
fluorescence of a characteristic fluorophore present in
a mxed culture of mcroorgani sns used to degrade the
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bi odegradabl e material present in waste water in order
to nonitor the m crobiol ogical activity of the

bi ol ogi cal system constituted by said mxed culture ie.
the netabolic activity of all of the m croorgani sns
present in the culture. This nmethod |ike that of
claim 15 inplies that there exists a |inear

rel ati onship between netabolic activity and
fluorescence. It was found in points 10 to 13 above
that such a relationship could not reasonably be
expected in light of the state of the art: docunents
(3), (2) and (11) and, thus, inparted inventive step to
the subject-matter of claim1l5. The sanme nust be true
of claim 1.

The Appellants pointed out that in contrast to
claim15, claim1l does not nention ranges of

wavel engths for em ssion and detection of fluorescence.
This is, indeed, the case. Yet, as the very w de range
of wavel engths nentioned in claim15 is not the reason
why the subject-matter of said claimwas found to be
inventive, failing to nention it in claiml1l cannot take
away inventive step

It was al so argued that the process disclosed in
docunent (3) of neasuring nethane production by

nmet hanogens had been defined as possibly taking place
in a nmethane fernentation tank for the waste water
treatnent, naking obvious the nonitoring of the

nmet abolic activity of a mxed culture in a waste water
tank. Thereagain, the Board nust disagree for the sane
kind of reasons as in point 19, above: that inventive
step is not due to the circunstances in which the

cl ai med process is taking place and, therefore, whether
or not these circunstances are nentioned in the art is
not likely to affect it.
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21. The requirements of Article 56 EPC are fulfilled.

O der

For these reasons it is decided that:

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

2. The case is remtted to the departnent of first
instance with the order to naintain the patent on the
basis of clains 1 to 17 filed during the ora
proceedi ngs and an anended description page 3 to 23
filed during the oral proceedings and Figures 1 to 12
as granted.

The Regi strar: The Chai r woman:

P. Crenona U. Kinkel dey
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