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Summary of Facts and Subm ssi ons

2677.D

The appel |l ant (opponent) | odged an appeal, received on
7 February 2002, against the decision of the opposition
di vi sion, dispatched on 21 Decenber 2001, revoking

Eur opean patent No. 0 452 733 (application nunber

91 105 271.0). The appeal fee was paid on 7 February
2002 and the statenment setting out the grounds of

appeal was received on 19 April 2002.

Opposition had been filed against the patent as a whole
and was based on Article 100(a) EPC on the grounds of
l ack of novelty and | ack of inventive step.

In the decision under appeal, the opposition division
hel d that the ground for opposition did not prejudice
mai nt enance of the patent as granted, having regard
inter alia to the follow ng docunents:

El: EP-A-0 225 839

El': US-A-4 867 163 (US patent fam |y nenber of E1)

E3: E. At et al., "A New Rate-Mdul at ed Pacenmaker
System OQptim zed by Conbi nati on of Two Sensors",
PACE, Vol. 11, August 1988, pp. 1119-1129

Oral proceedi ngs before the Board were held on

12 Cctober 2004. The respondent (patent proprietor) had
informed the Board in due tine, by letter dated

10 Septenber 2004, that it would not attend the oral

pr oceedi ngs.
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The appel | ant requested that the decision under appeal
be set aside and that the patent be revoked.

The respondent requested in witing that the appeal be
rejected and the patent maintained as grant ed.

Claim1l as granted reads as foll ows:

"A rate-responsive pacenmaker (20) for stinmulating the
heart (44) of a patient, said pacenmaker (20) conpri sing:

pul se generating nmeans (34) for generating and
delivering stinulation pulses to the patient's heart
(44) in response to a selected rate signal;

a first sensor neans (22) for sensing a first
physi ol ogi cal paraneter of a patient and producing a
first signal in response thereto;

a second sensor neans (24) for sensing a second
physi ol ogi cal paraneter of a patient and producing a
second signal in response thereto;

a first conversion neans (50 — 54) for converting said
first signal into a first address signal

a second conversion neans (56 — 60) for converting said
second signal into a second address signal; and

an addressable rate matrix (62, 30, RM having as
inputs said first and second address signals and havi ng
as an output a unique selected rate signal
corresponding to the values of said first and second
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address signals, said selected rate signal being
supplied to said pul se generating neans (34)."

The appel l ant essentially argued as foll ows:

The rate-responsive pacemaker shown in Figure 5 of El
was substantially nore conplex than that of claim1l of
the patent in suit because it included several other
functi ons beyond the pure control of the pacing rate,
such as regul ation, calibration and error control.
However, this should not detract fromthe fact that the
basic principle of the rate-responsive pacenmaker shown
in Figure 5, which consisted in linking the outputs of
physi ol ogi cal sensors with paraneters indicative of the
desired pacing rate by neans of matrixes, was identi cal
to that of claiml.

Furthernore, it was taught in E3 that a pacing rate
signal could be obtained on the basis of two nmeasured
paraneters, such as blood tenperature and body activity.

Thus, in the light of the cited prior art, it would
have been obvious to a person skilled in the art,

wi shing to devel op a sinple rate-responsive pacenaker
to arrive at the clained subject-matter.

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

The pacenmaker according to claim1 of the contested
pat ent conprised an addressable rate matri x which
contai ned a set of pre-progranmed responses activated
by signals fromtwo physi ol ogi cal sensors. Thus, the
val ues of the rate matrix were not derived fromthe

out put signals fromthe sensors in response to
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nmoni t ored physi ol ogi cal input quantities but rather
wer e pre-programmed val ues which were chosen dependent
on the signals fromthe sensors. In the pacemaker
according to Figure 5 of docunent E1, however, the pre-
programmed val ues or stimulation paranmeters stored in

t he address matri x block 520 were conbined with
physi ol ogi cal sensor outputs which were then conbined
with an activity signal in block 524. The conbi ned
signal s produced an output signal, or rate signal, from
bl ock 524. As such, while the matrix bl ock 520

i nfluenced the rate signal which was eventually
supplied to the pul se generator, it did not define the
specific rate as did the rate matrix of the patent in
suit. Block 524 was an essential feature of the
invention of E1 and there was no obvi ous reason for the
skilled person to omt it.

The conbi nation of the teaching of El and E3 did not
assist the person skilled in the art to arrive at the
invention of the contested patent. E3 related to a
rat e- nodul at ed pacenmaker system optim sed by a

conmbi nation of two sensors. The pacing rate in E3 was
continuously calculated directly fromthe signals from
both the sensors by neans of a special algorithmand
not a pre-programed rate matrix as in the patent in
suit. Therefore, given the teaching of E3, the person
skilled in the art had no reason to nodify the
arrangenents disclosed in E1 to include a rate matrix
according to the present invention.
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Reasons for the Decision

1

The appeal is adm ssible.

The contested patent relates to a rate-responsive
pacemaker conprising two sensors for sensing
correspondi ng physi ol ogi cal paraneters in order to
determ ne the pacing rate suitable for neeting the
patient's physiol ogi cal demands. The gi st of the
present invention consists essentially in providing an
addressable matri x which stores the "selected rate
signal"” to be supplied to the pacenaker's pul se
generating neans, and in converting the output signals
of the two sensors into correspondi ng address signals
which are used to address the matrix cells and sel ect
the appropriate rate signal

In other words, the rate-responsiveness of the
pacemaker according to the present invention is

achi eved by establishing a functional relationship

bet ween the sensors' output signals and the rate signal
by means of an addressable matrix which outputs a
predeterm ned rate signal when the sensors' output
signals fall within predeterm ned ranges corresponding
to the matri x addresses (see Figures 2 and 3 of the
contested patent).

| nventive step

2677.D

It is not disputed that docunent El - and its US patent
famly nmenber E1' - represents the closest prior art.
Si nce both docunents have substantially identica

di sclosures, in the followng only docunent E1 wll be
referred to.
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El relates to a rate-responsive pacenaker, ie to a
pacemaker which automatically adapts the pacing rate to
t he physi ol ogi cal demand of the patient's body (see
page 1lc, lines 10 to 17).

In the detail ed enbodi nents shown in Figure 5 of El
sensors 506 and 507 sense two physi ol ogi cal paraneters:
the respiration rate (or the partial pressure of oxygen
in the right ventricle) and the bl ood tenperature (see
page 39, lines 15 to 18). These sensed paraneters are
converted into digital addresses for accessing a two-

di mensi onal matrix 520, wherein each digital signal
addresses one coordinate axis of the matrix (see

page 39, line 24 to page 40, line 7). The thus selected
cell of the matrix contains a unique value which is fed
to a further matrix 524 where it is conbined with

anot her neasured signal indicative of the actual
physical activity of the patient, in order to output a
signal indicating the cardiac output requirenment (see
page 41, lines 6 to 18). The output of matrix 524 is
fed to a further matrix 527 which controls the pacing
rate on the basis of the instantaneous stroke vol une
(see page 42, line 30 to page 44, line 4).

According to the appellant (see letter dated

10 Septenmber 2004, page 3, first paragraph), El clearly
hinted at the possibility that the heart rate control
coul d be perfornmed wi thout taking into account the

i nst ant aneous stroke volune. In such a case, matrix

bl ock 524 in the enbodi mrent of Figure 5 would output a
signal which directly determ ned the stinulation rate
and essentially corresponded to the "selected rate
signal" specified in claim 1.
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Thus, if the appellant's assessnent of docunment E1 is
taken into account, the subject-matter of claim1l
differs fromthe rate responsi ve pacemaker shown in
Figure 5 of E1l in that the selected rate signal is
obtai ned fromtwo physi ol ogi cal paraneters and one
addressable rate matri x, as opposed to nore than two
sensed paraneters and two addressable matrixes in EL.

4.1 According to the respondent, there was no reason why
the skilled person would omt block 524 fromthe
enbodi ment shown in Figure 5 of E1 in order to allow
the rate signal to be generated by the output signal of
bl ock 520 alone. In fact, block 524 and all its
correspondi ng i nputs were an essential feature of the
rat e-responsi ve pacenaker of E1 and, therefore, this
docunent taught away fromthe present invention.

4.2 In the appellant's view, however, E1 should not be
interpreted as a unitary disclosure directed
exclusively to a particular (conplex) enbodi nent, but
rat her as a docunent covering different enbodi nents
whi ch shoul d be consi dered independently. In particular,
the teaching given in E1 that pure control functions
were formed by |inking input nmeasured variables with
stored paci ng paraneters should be considered as the
starting point of the invention.

5.1 | ndeed, as argued by the appellant, E1 contains the
general teaching that "Reine Steuerfunktionen" (pure
control functions) are fornmed by sinple |inkage of
i nput nmeasured vari abl es (as address vari abl es) and
paci ng paraneters (as stored values) (see El, page 34,
lines 16 to 19). This teaching is reiterated in claim3$8

2677.D
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(lines 16 to 18) which, inter alia, specifies that data
stored in a nmenory as an output signal forma
characteristic data field for at least indirectly

i nfluencing the pacing paraneters. One way of effecting
a conbi nation of two physiol ogi cal paraneters suggested
in E1 for the enbodi nent of Figure 5 would be by neans
of a "characteristic field", ("mttels eines
Kennf el des") (see page 40, lines 4 to 7). In the case
of a two-di nensional "characteristic field" ("bei einem
zwei di mensi onal en Kennfel d') each input paraneter
addresses one of the two coordinate axes. It is
inplicit that an addressable matrix represents the
digital inplenentation of a "characteristic field".

Furthernore, El1 contains several hints that parts of
the rate-responsive pacemaker of Figure 5 may be
optional and, thus, suggests to the skilled person that
a sinplified version of the detail ed enbodi nent coul d

i ndeed be developed. In particular, it is pointed out
on page 41, lines 13 to 22, that the block 520 conbi nes
exertion variables ascertained in the circul atory
system (bl ood tenperature and partial pressure of
oxygen), whereas block 524 serves to |ink the output of
bl ock 520 with a signal designating the actual physical
activity. The physical activity paranmeter and the

out put of the matrix block 520 are to sone extent
redundant and can be put in relation to one another in
the followng matrix block 524 in order to increase the
systemis reliability (E1, page 41, lines 18 to 22). On
the other hand, the two physiol ogical paraneters used
for addressing the first matrix 520 are conpl enentary:
the first one (the respiration rate or the parti al
pressure of oxygen) indicates the instantaneous oxygen
deficit, due e.g. to the onset of physical activity,
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whereas the second one (bl ood tenperature) has an
integrating character and rises or falls only after a
certain tine delay (see El, page 39, lines 15 to 24).

The advant ages of conbining a body activity paraneter,
which yields a fast reaction follow ng the onset of
physical activity, with blood tenperature, which better
corresponds to body netabolism in order to determ ne
the stimulation rate suitable to neet the patient's
demands are clearly pointed out in docunent E3 (see
abstract).

In summary, the Board finds that the skilled person
woul d i medi ately derive fromthe cited prior art the
general teaching that a viable control paraneter for
the pacing rate required to neet the patient's
physi ol ogi cal demands coul d be based on a functi onal

rel ati onshi p between two physiol ogi cal paraneters, both
i ndicative of exertion but with different responses to
the onset and the level of physical activity (such as
partial pressure of oxygen and bl ood tenperature), and
the desired stinulation rate, and that such

rel ati onship could be easily inplenmented by neans of an
addressable matrix. The straightforward application of
such teaching to a rate-responsive pacemaker would | ead
the skilled person to the subject-matter of claiml
according to the respondent's request.

For the above reasons, the Board considers that the
subject-matter of claim 1 does not involve an inventive

step within the neaning of Article 56 EPC.



Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The patent is revoked.

The Regi strar: The Chai r man:
R Schumacher G Davies
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