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Summary of Facts and Submn ssions

3112.D

The appeal is fromthe decision of the Qpposition
Division to nmai ntain European patent No. 0 439 579 in
anended formwith clains 1 to 10 filed during ora
proceedi ngs on 27 January 1998.

Clains 1 and 2 of read as foll ows:

Claim1l:

"A nmethod for extinguishing a fire conprising the steps
of introducing to the fire a fire extinguishing
concentration of one or nore conpounds selected from
the group consisting of CFCHFCF;, CF,CH,CF; and
CF;CHFCHF,, and mai ntai ning the concentration of the
conpound until the fire is extinguished."

Claim2:

"A nmethod as clained in claim1 wherein said one
conmpound i s CF;CHFCF;. "

Wth respect to inventive step, the Opposition Division
consi dered that the problemunderlying the invention
was to provide alternative fire fighting agents that
could replace the commonly used brom ne and/or chlorine
cont ai ni ng hal on conpounds, which were known as capabl e
of destructing the earth's protective ozone |ayer and
of contributing to the greenhouse warm ng effect.

Ref erence was made, inter alia, to the follow ng
docunent s:

D7: Findings of the chlorofluorocarbon chem ca
substitutes international commttee EPA-600/9-
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88/ 009, April 1988,

Dl4a: US-A-3 715 438,

D15: National Advisory Commttee for Aeronautics,
Techni cal Note 3565 (1955), Chem cal action of
hal ogenated agents in fire extinguishing,

D21: US-A-1 926 396,

D27: US-A-2 494 064.

They concl uded that no conbinati on of docunments woul d
render the subject matter of claim1l obvious to a
person skilled in the art. Wth respect to D7 they
argued that heptafl uoropropane was only discl osed
therein as a candidate for refrigeration and that the
utility as fire extingui sher was nowhere nenti oned

t hr oughout the whol e docunent. Neither did D7 give any
information as to the toxicity of hexa- or

hept af | uor opr opanes (point 6.3.3).

In the statenent of the grounds of appeal, the
appel | ant (opponent 11) argued, inter alia, that the
subject matter of clainms 1 and 2 | acked an inventive
st ep.

The respondent (patentee) refuted the appellant's
argunments. During oral proceedi ngs, which took place on
14 Novenber 2001, the set of clains allowed by the
Qpposition Division was nmai ntai ned as a nai n request
and a new set of clains 1 to 6 was submtted as an
auxiliary request. The subject-matter of claim1l of the
latter was identical to that of claim2 of the main
request.
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Qpponent 111, as a party of the appeal proceedi ngs
according to Article 107, second sentence, nade no
subm ssions during the appeal proceedings and di d not
attend the oral proceedings.

Apart fromthe docunents cited above, the inventive
step argunents were further based on the foll ow ng
docunents already cited by the opponents during the
proceedi ngs before the Opposition Division:

D6: Report of the Halons Technical Options Committee,
Draft For Peer Review, June 2, 1989,

D7a: Appendi x A of D7,

D26: ASHRAE Journal, Dec. 1987, pages 69-77,

D47: The Evol ution of the Montreal Protocol.

D47 was published after the filing date of the patent
in suit but conprised the text of "The 1987 Montrea
Prot ocol on Substances that Deplete the Ozone Layer".
It was uncontested that the text of that protocol was
avai l abl e before the earliest priority date of the
patent in suit.

The appellant's argunents with respect to clains 1 and
2 of the main request can be summari zed as fol |l ows:

It was known in the art that brom ne containing hal ons
were efficient fire extinguishing agents but had the
drawback of being harnful to the environnent because of
their high ozon depletion potential (ODP). It was
recogni zed in the Montreal Protocol that the hal ons had
the highest ODP of the industrially used hal ogenat ed
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carbons and that their use, if not banned, should be
controlled. It was thus obvious to ook for fire

exti ngui shing agents which could replace the hal ons.
The skilled person woul d consi der Dl4a di scl osing

perfl uoropropane as a fire extinguishing agent. The
skill ed person was aware that this agent woul d have
zero ODP, but had the disadvantage that it was
chemcally inert and would therefore have a high
greenhouse effect or global warm ng potential (GAP).
The skilled person al so knew that replacing one fluor
atomin perfluoropropane with hydrogen would reduce its
GAP but not its fire extinguishing property. It was

t hus obvi ous to consider heptafl uoropropane as a
substitute for halons. Since there were only two kinds
of heptafl uoropropane it was obvious to choose the

cl ai med i sonmer, which was readily avail able and coul d
be produced without difficulty at reasonabl e costs.
Furthernore a routi ne screening programfor searching
repl acenent candi dates for hal ons which woul d have zero
ODP and | ow GAWP provided only five conpounds of which
two were already known as fire extinguishing agents.
The present choice was thus only one out of three
remai ni ng candi dates, which could not involve an

i nventive step. Mreover, it was known from D27 t hat
fluorinated hydrocarbons having only one hydrogen atom
such as heptafl uoropropane had utility as fire

exti ngui shing fluids.

The respondent's argunments in favour of inventive step
of claim2 of the main request can be sunmari zed as
fol | ows:

The probl em underlying the invention was not sinply to
find a fire extinguishing agent having | ow CDP and GAP
but one which had further the conbination of inportant
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properties of the halons 1301, 1211 and 2402, in conmmon
use at the priority date of the patent in suit, so that
no maj or changes in the fire fighting equi pnent were
necessary. It was not a priori necessary that the

repl aci ng agent did not conprise chlorine or brom ne
atons because a | ow ODP val ue was tol erable in view of
the relatively | ow anbunt of extinguishing agent which
was actually released in the atnosphere. Mst of it was
never used and coul d be recovered. The choice was thus
not limted to fluorinated hydrocarbons. Dl4a was not a
suitable starting point for an inventive step analysis
because that docunment related to the formng of a
habi t abl e conbusti on-suppressant atnosphere and not to
a fire extinguishing agent. The anal ysis of the
appel l ant, requiring the conbination of unrelated old
docunents, was based on hindsight. According to D6,

whi ch did not belong to the state of the art but
illustrated expert opinions around the priority date of
the patent in suit concerning the replacenent of

hal ons, it would be difficult, if not inpossible, to
find a suitable replacenent for the hal ons on the

mar ket and that it would take at |east 6 years to
devel op a suitable alternative. It was thus not obvious
to a person skilled in the art to find a suitable

repl acenent and it was highly surprising that the

hept af | uor opr opane used in the nethod according to
clains 1 and 2 of the nmain request solved the problem
There was a need for the replacenent of hal ons since
1974. 1t neverthel ess took 15 years until the present
solution to this problemwas found. The comerci a
success of FM 200 (the 1,1,1,2,3,3,3 isoner of

hept af | uor opropane) was a further indication that its
cl ai med use involved an inventive step.

The appel | ant requested that the decision under appea
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be set aside and that the European patent No. 0 439 579
be revoked.

As a mai n request the respondent requested that the
appeal be dism ssed. As an auxiliary request the
respondent requested that the decision under appeal be
set aside and the patent be nmintained on the basis of
the auxiliary request filed during oral proceedi ngs on
14 Novenber 2001.

Reasons for the Deci sion

3112.D

Caim2 of the main request is based on claim8 as
granted with the further limtation that the conpound
introduced to the fireis 1,1,1,2,3,3,3

hept af | uor opropane. Caim8 as granted corresponds to
claim8 as originally filed. The use of the specific

i somer is disclosed in the description as granted

(page 2, line 48 and page 3 line 1) and the description
as originally filed (page 4, line 17 and page 5,

line 17). This claim therefore, satisfies the
requirenents of Article 123(2) and (3) EPC.

The subject-matter of claim2 of the main request is
al so novel. Since the novelty of this claimwas not
contested no further observations in this respect are
necessary.

The parties agreed that at the first priority date of
the patent in suit halons, and in particul ar hal on
1301, 1211 and 2402, were in common use as fire

exti ngui shing agents. This comon use, also

acknow edged in the patent in suit, can be considered
as the nearest state of the art. It is also uncontested
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common general know edge that these hal ons have the

dr awback of having a high ODP and a high GAP and t hat
their em ssion should be controlled; see D47, pages 266
and 275; and Dra, page A-2. According to the patent in
suit it was an object of the invention to provide a
nmet hod for extinguishing fires that extinguishes fires
as rapidly and effectively as the techni ques enpl oyi ng
hal on agents whil e avoiding their environnental
drawbacks (page 2, lines 33 to 35). This object was,
however, not achi eved by the nethod according to
claim2 of the main request, since the exanples in the
patent in suit showed that the fire fighting
performance of the agent used according to claim2 of
the main request was not as effective as that of the
hal ons. In the majority of the tests the extinguishing
time and the anmobunt of agent needed to extinguish the
fire was roughly twice as |large as for halon 1301.

The respondent submtted that the technical problemwas
not only to provide an agent having | ow ODP and GAP but
to provide an agent which was al so efficient, non-
destructive, chemcally stable, thermally stable,
conpatible with contact material during storage,

el ectrically non conductive, non-flammabl e, non-toxic,
whi ch does not form toxic deconposition products when
introduced to the fire, which has satisfactory fl ow
properties and can be manufactured at acceptabl e cost
(letter dated 6 April 1999, pages 23 to 24). These
properties are, however, self-evident for a non-
destructive fire extinguishing agent. Wt hout
specification of limts which have to be satisfied and
wi t hout experinments show ng that the agent actually
neets these limts, these properties cannot be taken
into consideration to define the probl em underlying the
I nvention. Mreover, the respondent has not shown that,
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apart from ODP and GAP, the product used in the clained
nmet hod i s superior in any of the said properties to the
hal ons in conmbn use at the priority date of the patent
in suit. As regards efficiency and production costs the
agent used in the clainmed nmethod is indisputably
inferior in conparison to the hal ons. Under these

ci rcunstances the Board can consider as the problem
underlying the invention only the provision of a nethod
for extinguishing a fire wwth an agent having a | ow ODP
and GAP whi ch can replace halons in comobn use at the
priority date of the patent in suit. The patent in suit
proposes to solve this probleminter alia by using
1,1,1,2,3,3,3 heptafl uoropropane as the fire

exti ngui shing agent. This heptafl uoropropane has zero
CDP and a | ow GAP. Al though being inferior to halons in
respect of sonme of the other relevant properties, it

is, in view of the post-published docunents submtted
by the respondent, credible that said

hept af | uor opr opane i soner can replace the hal ons. The
Board is thus satisfied that the nethod according to
claim2 of the main request actually solves the above
nment i oned problem

The brom ne containing hal ons belong to the class of
hal ogenat ed hydrocarbons. It is known in the art of
fire fighting that halons are not the only hal ogenated
hydr ocar bons having fire extinguishing properties but
that many ot her conpounds of this type, depending on

t he amount and ki nd of hal ogens present, have these
properties; see e.g. Dl4a, colum 1, lines 28 to 55;
D15, the summary on page 1, and D21, page 1, lines 9 to
32. It is also commobn general know edge that chlorine
and in particular bromne in the atnosphere destroys
the ozon | ayer (D26, page 72, left colum and page 74,
footnote under right colum). It is true that D26 does
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not directly concern the art of fire fighting but
relates to the environnental inpact of

chl or of | uor ocarbons (CFCs) used as refrigerants. At

| east after the publication of the 1987 Mntrea
Protocol the public in general was aware of the
environnental problens of CFC. Thus a skilled person,
trying to find a substitute for hal ons, which are even
nore harnful to the ozon layer than the CFCs, nust be
expected to take know edge of all docunents related to
the environnental inpact of hal ogenated hydrocarbons.
Moreover, for nore than 50 years there has been a cl ose
rel ati onshi p between the use of hal ogenated carbon
derivatives as fire fighting agents and as
refrigerants. The authors of D21, M dgley and Henne,
whi ch docunent specifically relates to fire fighting,
were al so pioneers in the devel opnent of CFCs as
refrigerants; see D26, page 71, right hand colum to
page 72, left hand colum. In view of these

ci rcunstances the skilled person trying to solve the
above-nenti oned problemw || consider conmpounds from
the class of hal ogenated hydrocarbons and in particul ar
fromthe subclass of only fluorine containing

hydr ocarbons (HFC). The Board does not dispute the
respondent’'s allegation, that because of the relatively
| ow anobunt of fire extinguishing agent which is
actually released in the atnosphere, chlorine
cont ai ni ng hydrocarbons having a | ow at nospheric
lifetime should not be excluded as potentia
substitutes. Trying to find an agent wi thout chlorine
I's, however, in the Board' s view an option which a
skilled person will take into consideration in the
first place. Only if he does not find a suitable

candi date anong the HFCs he will consider other agents
having a reduced OCDP with respect to hal ons. Although
it 1s known in the art that fluorine is |less effective
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than chlorine, and chlorine |l ess effective than brom ne
in fire extinguishing agents (see eg D15, page 10),
there is no prior art docunent suggesting that

hydr ocar bons contai ning only fluorine as hal ogen are
not suitable as a fire extinguishing agent. On the
contrary, according to D15 the results of flamuability
peak tests of sone of the agents containing only
fluorine as hal ogen are equival ent to agents contai ni ng
al so bromne (Table 1 on pages 21 and 22). Mbreover it
is known from Dl4a that perfluoroal kanes have fire

exti ngui shing properties. They were not generally used
because they were | ess effective than the chl oro-

and/ or bronof | uoroal kanes (colum 1, lines 51 to 55).

If the latter agents are to be avoided for

envi ronnental reasons it is obvious that the

per fl uoroal kanes agai n becone interesting as fire

exti ngui shing agents. As acknow edged by the
respondent, perfluoropropane is now i ndeed used as a
substitute for halons. The skilled person, however,

al so knows that perfluoroal kanes are very stable and
therefore have a a high GAP. Since the agent for

repl aci ng hal ons should preferably have a | ow GAP, he
will in the first place consider alternatives which are
nore reactive and deconpose easily in the atnosphere,
thus, in particular, the hydrogen containing conpounds;
see in this respect D7, page 2 to 7, first paragraph.

Al though D7 is primarily directed to the findings of

t he chl orof |l uorocarbon chem cal substitutes in their
application as refrigerants, cleaning and bl owi ng
agents, the environnental problens faced with are

i nherently the sane. For the sane reasons as indicated
above with respect to D26, a skilled person trying to
sol ve the environnental problens of hal ogenated

hydr ocarbons used as fire extinguishing agent will also
consi der docunents relating to the environnental
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probl enms of the sane conpounds in other uses. Moreover,
according to D7ra, an annex to D7, halons used as fire
extingui shing agents are treated in the sanme context
(page A-2). The skilled person further knows that the
presence of hydrogen in the nolecule is generally not
detrinental to its fire extinguishing properties as

|l ong as there is enough hal ogen to nmake the agent

i nfl amrabl e; see D15, page 1, summary, page 11, second
par agr aph, page 17, point 2 of the conclusions, and
D21, page 1, lines 30 to 32. Thus in order to solve the
above-nenti oned problemthe skilled person would in the
first place consider fluorinated al kanes having a | ow
hydrogen content. A suitable substitute for hal ons
shoul d preferably also have sim | ar physical properties
as the halons. To avoid major changes in existing fire
exti ngui shing apparatus and total fl ooding
installations and to neet the requirenment of non-
destructiveness it should preferably be a gas at

anbi ent tenperatures. This excludes the use of
fluorinated al kanes with 4 or nore carbon atons. A
further essential requirement for a fire extinguishing
agent is its relatively non-toxicity. The broad use of
fluorinated hydrocarbons is at |least partly due to
their non-toxicity (D21, page 1, lines 57 to 64 and
D26, page 72, left hand col umm, and pages 75 to 76).
The known anaesthetic properties of hydrogen contai ni ng
fluorinated hydrocarbons do not disqualify themas fire
extingui shing agent. Their use as anaesthetics rather
inmplies that they are not irreversibly toxic. Mreover
al so the brono-fl uoroal kanes which are to be repl aced
have an anaesthetic action and are toxic at higher
concentrations (Dl4a, colum 1, lines 42 to 50). The
skill ed person had no reason to suspect that HFC s
woul d be nore toxic than the halons in commopn use as
fire extinguishing agent. Thus, on the basis of these
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obvi ous consi derations, the skilled person would in the
first place consider inflanmble hydrogen contai ni ng
fluorinated net hane, ethane and propane as potentia
substitutes for replacing halons as fire extinguishing
agents. This reduces the candidates to
trifluoronethane, tetrafl uoroethane, pentafl uoroethane,
hexaf | uor opropane (4 isoners) and heptafl uoropropane (2
i sonmers). The selection of any agent of this group does
not involve an inventive step as long as its choice is
arbitrary and not based on the discovery of an unknown
property which can be used to solve an additiona
technical problem In other words, the selection of one
or nore conpounds froma group of conpounds can only

i nvol ve an inventive step if it is associated with a
surprising effect. No such effect, however, is apparent
or has been made credible for the heptafl uoropropane

i somer used in the method according to claim2 of the
mai n request. Even if the group of potential hal on
substitute candi dates were nuch | arger and conpri sed
chl orine substituted al kanes as well, the present

choi ce would, in the absence of a surprising effect,
still be arbitrary and therefore not involve an

I nventive step

The finding that heptafl uoropropane nay have fire
extingui shing properties is also in conformty with the
di scl osure of D27, which already suggests that

hept af | uor opr opane may have this property. According to
D27, fluorinated al kanes havi ng one hydrogen atom have
the sane utilities as the correspondi ng perfl uorinated
conpounds. Anong other utilities, their utility as fire
extinguisher fluids is explicitly disclosed. The only
conmpounds specifically nentioned in this context are
per fl uoropropane, a known fire extinguishing agent, and
hept af | uor opr opane (columm 2, lines 1 to 13).
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The Board cannot agree with the respondent’'s argunent
that the obviousness reasoning is based on hi ndsi ght
because the specific conbination of old docunents was
only possible with the know edge of the invention.
Since halons dom nated the fire fighting market for a

| ong tinme because of their unmatched conbi nati on of
favourabl e properties, the skilled person, trying to
sol ve the above-nenti oned problem had to | ook in the
ol der history of fire fighting agents. The above
reasoning i s not based on a specific conbination of old
docunents. The cited docunents only illustrate the
know edge of the person skilled in the art of fire
fighting agents, nanely, that halons are a subcl ass of
t he hal ogenated al kanes with the best fire

exti ngui shing properties but that in principle al

hal ogenat ed al kanes whi ch do not burn have fire
extingui shing properties and that only the fluorinated,
hydr ogen cont ai ni ng al kanes whi ch do not conprise ot her
hal ogens have zero ODP and | ow GAWP. Wth this basic
know edge and the obvi ous consi derations as set out
above, the skilled person would have reached the
concl usi on that the heptafl uoropropane according to
claim2 was a good candidate to replace the halons. He
was aware that the fire extinguishing properties of
this agent were probably inferior to that of the

hal ons, but he would have tried this agent to find out
what its actual performance was. The results found by

t he respondent corresponded to what a skilled person
woul d have expect ed.

The respondent's argunent that around the priority date
of the patent in suit experts in the field of fire
fighting did not expect to find a suitable replacenent
for halons within 6 years, if at all, so that the
substitute found by the respondent was a surprise and
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coul d not have been obvious to people skilled in the
art, is not convincing. In view of its reduced
effectiveness, it is questionable whether in the
opi ni on of the experts cited on page 63 of D6

dat ed June 2, 1989, heptafl uoropropane woul d have been
regarded as a suitable alternative for the halons in
use. D6 further indicates that prom sing candi dates are
now under goi ng testing. Wen the application formng
the basis of the patent in suit was filed,

hept af | uor opr opane was no nore than a prom si ng

candi date. Before it could be put on the market a | ot
of testing, especially with respect to its

t oxi col ogi cal properties, had still to be done in order
to obtain the required official allowances. Thus, even
i f heptafl uoropropane was to be regarded as a suitable
alternative, said expert opinion was not far from
reality and not an indication that the clainmed proposa
to solve the above-nentioned probleminvol ved an

I nventive step

The respondent's further argunment in favour of

i nventive step, nanely that there was a long felt but
unsati sfied need for replacing hal ons because the
probl em of ozone depl etion had al ready been known since
1974, froma publication of Row and and Molina in
“"Nature", is also not convincing. As admtted by the
respondent, nuch of the halons used in fire

exti ngui shing systens can be recovered so that only a
relatively low anbunt is released into the atnosphere.
Thus directly after the said publication there was no
urgent need for replacing them Only after the Montrea
Protocol in 1987, according to which the use of hal ons
shoul d be controlled or eventually conpl etely banned,
the urgent need for an environnentally | ess harnful
product arose. For simlar reasons also the argunent of
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conmer ci al success nust fail in this case. If the use
of a successful product is regulated or its production
W ||l possibly be forbidden in the future, any
reasonabl e alternative is likely to becone a comrercia
success. If, for instance, in sone area cars powered by
a conbustion engi ne are banned for environnental
reasons, electrical powered cars are likely to becone a
conmer ci al success in that area. A commercial success
in such a situation is not an indication that replacing
conbusti on engi nes by electrical powered engi nes

i nvol ves an inventive step.

10. For these reasons the Board holds that the nethod
according to claim2 of the nmain request does not
i nvol ve an inventive step within the neani ng of
Article 56 EPC. Since the subject-matter according to
claim1 of the auxiliary request is the sanme as that of
claim2 of the main request, both requests nust fail.

O der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.
2. The patent is revoked.
The Regi strar: The Chai r man:

3112.D Y A



- 16 - T 0483/ 98

U. Bul t mann R Spangenberg

3112.D



