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Summary of Facts and Subm ssi ons

The appel |l ant (opponent) | odged an appeal, received on
27 July 1999, against the interlocutory decision of the
opposi tion division, despatched on 26 May 1999,

mai ntai ni ng the European patent No O 313 881 in anended
form The fee for the appeal was paid on 22 July 1999
and the statenent setting out the grounds of appeal was
recei ved on 25 Septenber 1999.

. The opposition had been filed against the patent as a
whol e based on Article 100(a) EPC and concerned, in
particul ar, an objection under Articles 52(1) and 56

EPC.

L1, In the statenment of grounds of appeal, the appellant
referred, inter alia, to the follow ng docunents:

El: WO A-86/05698
E3: EP-B-0 000 987
E8: DE-A-35 06 789
| V. Oral proceedings were held on 19 Novenber 2002.

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

The respondent (patentee) requested that the patent be
mai nt ai ned on the basis of:
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Mai n request

d ai ns:

Descri pti on:

Fi gures:
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1 filed in the oral proceedings on 19
Novenber 2002, and,

2 to 9 according to the main request
filed by letter dated 16 Oct ober 2002;

colums 1 to 6 and 9 to 15 of the patent
specification with colum 6, |ines 14,
15 as anended and nmi ntai ned by the
opposi tion division, and

colums 7 and 8 filed in the oral
proceedi ngs on 19 Novenber 2002;

sheets 1/5 to 5/5 of the patent
specification

Auxi | iary request

d ai ns:

Descri pti on:

Fi gures:

1to 4 filed in the oral proceedings on
19 Novenber 2002;

colums 1 to 15 of the patent
specification with colum 6,

lines 14, 15 and colum 7, line 34 as
amended and nmi ntai ned by the opposition
di vi si on;

sheets 1/5 to 5/5 of the patent
speci fication.

The wording of claim1l according to the main request

reads as foll ows:
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"1l. A rate-responsive pacenaker (70, 10) for
selectively stinmulating the heart of a patient
conprising: pulse generating neans (52) for generating
pul ses to stinulate heart chanber contractions; sensing
means (50) for detecting ventricular heart signals;
means (72, 76; 12) coupling the pul se generating neans
(52) and sensing neans (50) to the ventricul ar region
of the patient's heart; physiological sensor neans (24)
for sensing physiol ogi cal need and providing a
correspondi ng signal to control stimnulating pul se rate;
and control neans (58, 56) responsive to the
physi ol ogi cal sensor neans for varying the stinulating
pul se escape interval to vary the stimulating pul se
rate in accordance wi th physi ol ogi cal need;
characteri sed by hysteresis neans (56) for selectively
causing the control nmeans (58, 56) to extend the

stinmul ating pul se escape interval by adding a

prescri bed hysteresis interval upon detection of a
ventricul ar heart signal by the sensing neans, and for
varying the escape interval by different amounts within
a range between a mni num and a maxi num hysteresis
rate, the prescribed hysteresis rate being hi gher when
the controlled stimulating pulse rate is high and | ower
when the controlled stinmulating pulse rate is |ow "

The wording of claim1 according to the auxiliary
request reads as foll ows:

"1l. A rate-responsive pacenaker (70, 10) for
selectively stinmulating the heart of a patient
conprising: pul segenerating nmeans (52) for generating
pul ses to stinulate heart chanber contractions; sensing
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means (50) for detecting ventricular heart signals;
means (72, 76; 12) coupling the pul se generating neans
(52) and sensing neans (50) to the ventricular region
of the patient's heart; physiological sensor neans (24)
for sensing physiol ogi cal need and providing a
correspondi ng signal to control stimnulating pul se rate;
and control neans (58, 56) responsive to the
physi ol ogi cal sensor neans for varying stinulating
pul se escape interval to vary the stimulating pul se
rate in accordance wi th physi ol ogi cal need; hysteresis
means (56) for selectively causing the control neans
(58, 56) to extend a stimnulating pul se escape interval
by addi ng a prescribed hysteresis val ue upon detection
of a ventricular heart signal by the sensing neans, and
i nhibiting neans (56, 60) responsive to the sensing
means (50) for inhibiting the generation of a

stinmul ating pul se upon the detection of selected
ventricular heart signals, the inhibiting neans (56,

60) conprising resetting neans for resetting the

stinmul ating pul se escape interval varied by the control
means (58, 56), wherein the control neans (56)
conprises a variable escape interval delay stage for
introducing a predetermned delay in the stinulating
pul se escape interval corresponding to the stinulating
pul se rate determ ned by the physiol ogi cal sensor neans
(24), and the control neans further conprises neans
(56) for varying the variable escape interval del ay
stage in accordance with physiol ogi cal need as sensed
by the physiol ogi cal sensor neans (24); and wherein the
means (56) for varying the variable escape interval
del ay stage extends the stinulating pul se escape
interval by varying degrees between m ni nrum and maxi num

val ues over correspondi ng m ni rum and maxi mum
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stinmulating pul se rates as determ ned by the
physi ol ogi cal sensor neans (24)."

Claims 2 to 4 of the auxiliary reqgest are dependent on
claim1.

The appel lant's argunments may be sumrari sed as fol |l ows:

Claim1l1l of the respondent's main request related to a
particul ar aspect of the invention as shown in the
enbodi ments according to Figures 3B and 4, nanely to
the fact that the hysteresis rate increased with

i ncreasi ng pacing rates. However, since no
correspondi ng teaching was specifically disclosed in
the application as originally filed, the subject-matter
of claim1l constituted a generalization of sone
preferred enbodi nents, and, as such, it was not

adm ssi bl e under Article 123(2) EPC

Claim 1 according to the respondent’'s auxiliary request
recited some standard features of a rate-responsive
pacemaker, as known from docunment E1, together with
sone features concerning the fact that the escape
interval determ ned by the physiol ogical sensor output
was extended by adding a variable hysteresis escape

i nterval

E3 related to a progranmabl e demand pacemaker wth
hysteresis and taught to select the appropriate

conbi nati on of pacing rates and hysteresis rates. It
woul d have been obvious to a person skilled in the art
to add the hysteresis function taught in E3 to a rate-
responsi ve pacenmeker according to E1. In fact, it was
al ready knowmn fromE8 to provide a rate-responsive
pacemaker wi th nmeans which extended the escape interval
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determ ned by the physiol ogi cal sensor upon detection
of spont aneous cardiac activity.

As to the particular relationship between hysteresis
escape intervals and pacing rates specified in claiml
of the auxiliary request, it would have been obvious to
a person skilled in the art, wishing to develop a rate-
responsi ve pacemaker with hysteresis, to consider the
possibility of extending the hysteresis escape interval
at hi gher pacing rates.

Hence, the subject-matter of this claimdid not involve
an inventive step within the neaning of Article 56 EPC

The respondent argued essentially as foll ows:

The present invention was based on the realisation that
a faulty heart could start operating normally at higher
rates, ie when the physiological need increased. In
order to give the heart the opportunity to beat on its
own when stinulation pul ses were not required, the

cl ai med rate-responsi ve pacemaker conprised hysteresis
means whi ch increased the hysteresis rate as a function
of the sensor output, ie with increasing pacing rates.
This particul ar aspect of the invention, which was
clearly specified in claiml of the main request,
constituted the underlying teaching of the whole

di scl osure and was illustrated in Figures 3B and 4.
Hence, claim 1l according to the main request was

adm ssi bl e under Article 123(2) EPC

Claim 1l according to the first auxiliary request
conprised further features which defined a particul ar
rel ati onship between the hysteresis escape interval and
the pacing rate determ ned by the physiol ogi cal sensor.
Since such relationship was neither shown nor suggested
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in any of the cited prior art docunents, the subject-
matter of this claiminvolved an inventive step wthin
the neaning of Article 56 EPC.

Reasons for the decision

1

2.2

3189.D

The appeal is adm ssible.

Mai n request

Claim1 according to the main request relates to a
rat e-responsi ve pacemaker conprising, inter alia,
hyst eresi s neans:

(a) for selectively causing the control nmeans to
extend the stimnulating pul se escape interval by
addi ng a prescribed hysteresis interval upon
detection of a ventricular heart signal by the
sensi ng neans, and

(b) for varying the escape interval by different
anounts within a range between a mnimum and a
maxi mum hysteresis rate, the prescribed hysteresis
rate bei ng higher when the controlled stinulating
pul se rate is high and | ower when the controlled
stinmulating pulse rate is | ow

Hence, claim 1l defines how the hysteresis neans acts
upon the stimulating pul se escape interval in terns of
hysteresis interval, hysteresis rate and prescribed
hysteresis rate. In particular, feature (a) stipul ates
that the escape interval is extended "by adding a
prescri bed hysteresis interval", while, according to
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feature (b), the escape interval is varied by different
anounts with the result that:

- the hysteresis rate ranges between a m ninumand a
maxi mum hysteresis rate,

- a prescribed hysteresis rate is higher when the
controlled stinulating pulse rate is high and
| oner when the controlled stinulating pulse rate
is | ow

According to the respondent, the conbination of
features (a) and (b) relates to an essential aspect of
t he present invention which consists in varying the
hysteresis interval (ie the tinme interval by which the
escape interval is extended after detection of

spont aneous cardiac activity) as a function of the
sensor output in such a way that the hysteresis rate
(ie the difference between the paced rate determ ned as
a function of the patient's physiological need and the
mnimumintrinsic heart rate all owed by the pacer)

i ncreases as the paced rate increases.

The Board notes, however, that a constant (ie

i ndependent of the pulse rate) "prescribed hysteresis
interval"” added to a stinulating pul se escape interval
that varies as a function of the physiol ogical sensor
output may result in "a prescribed hysteresis rate"

whi ch is higher when the stinulating pulse rate is high
and | ower when the control stinmulating pulse rate is
low. On the other hand, hysteresis means which can vary
by different anounts the constant "prescribed
hysteresis interval" added to the escape interval by
the control neans may produce a hysteresis rate ranging
bet ween a maxi num and a m ni num
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In other words, the different paraneters used in the
claimallow interpretations of the operation of the
hysteresi s nmeans whi ch appear not to be consistent with
sone of the essential aspects of the invention, in
particular with the fact that hysteresis is controlled
by varying the hysteresis escape interval to be added
to the regular escape interval as a function of the
physi ol ogi cal sensor output (see patent specification,
colum 11, lines 53 to 58). Furthernore, sone of the
intrinsic anbiguities of the clainmed subject-matter
make it difficult to establish wether the requirenents
of Article 123(2) EPC are net.

Since claim1 does not clearly define what is

consi dered be an essential aspect of the invention as
presented by the respondent, it does not neet the
requi renents of Article 84 EPC

Auxi | iary request

Claim 1 according to the respondent’'s auxiliary request
is essentially based on a conbination of clains 1 to 6
of the patent specification, whereas clains 2 to 4
reflect essentially clains 7 to 9 of the granted

pat ent .

The appel | ant has not rai sed any objections concerning
the adm ssibility under Article 123(2) and (3) EPC of
the clains of the auxiliary request and the Board sees
no reason to consider this matter further.

It is not in dispute that claiml differs fromthe
rat e-responsi ve pacenaker known from El essentially in
that it conprises:
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(1) hysteresis neans for selectively causing the
control neans to extend the stimulating pul se
escape interval by adding a prescribed
hysteresi s val ue upon detection of a ventricul ar
heart signal by the sensor neans;

and in that its control neans conpri ses:

(i) a variabl e escape interval delay stage for
introducing a predeterm ned delay in the
stinmul ating pul se escape interval correspondi ng
to the stinulating pulse rate determ ned by the
physi ol ogi cal sensor neans;

(iii) means for varying the variable escape interval
del ay stage in accordance with physi ol ogi cal
need as sensed by the physiol ogi cal sensing
nmeans, such nmeans extending the stinulating
pul se escape interval by varying degrees between
m ni mum and maxi num val ues over correspondi ng
m ni mum and maxi mum stimul ati ng pul se rates as
determ ned by the physi ol ogi cal sensor neans.

The conbi nation of features (i), (ii) and (iii) relates
to an essential aspect of the present invention which
consists in adding a variable hysteresis escape
interval to the escape interval determ ned as a
function of the sensor output (ie determ ned by the
physi ol ogi cal sensing neans), whereby such hysteresis
escape interval varies between mninmum and maxi num

val ues over correspondi ng m ni mrum and maxi num val ues
for the stinmulating pulse rate as determ ned by the
physi ol ogi cal sensi ng neans.

As pointed out by the respondent, the clainmed invention
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is based on the realisation that nany patients who
exhibit partial, intermttent, or conplete heart bl ock
at normal rates, will exhibit normal anterograde
conduction at higher rates, and that natural AV
synchrony can be restored if conpetition between the
rate-responsi ve pacemaker and the heart's SA node is
prevented. By increasing the escape interval upon
detection of spontaneous cardiac activity at higher
pacing rates, the heart has a better chance to beat on
its own before the pacer can "step in" and override the
heart's activity by providing stinulation pul ses.

E3 relates to a demand pacemaker with a progranmabl e
hysteresis function. According to the description
(colum 1, lines 44 to 54) "it is desirable with a
demand pacemaker that the stimulating pulses are issued
only when really needed by the heart, and that the
latter is given the opportunity of functioning as
natural ly as possible. One approach to providing this
desirabl e property has been to provide the inplanted
pacemeker with a fixed hysteresis function for the
pacing rate, so that, after each natural heart beat
detected which inhibits a stinulating pulse, a slight
del ay occurs before the next stinulating pulse is
generated". However, E3 proposes a pacemraker which
"enables a plurality of different hysteresis functions
to be built into the pacemaker whereby any of these may
be progranmed and sel ected after inplant, according to
the patients condition" (colum 2, lines 48 to 52).
According to the enbodi nent of Figure 3, the outputs of
a counter provide for normal/slow pul se rate

conbi nations (ie wi thout hysteresis or with hysteresis)
whi ch can be individually selected by a rate decoder.

In other words, E3 teaches to select the appropriate
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conbi nati on of pacing and hysteresis rates, but it does
not suggest that in a rate-responsive pacenaker the
hysteresis function should be inplenmented by addi ng a
vari abl e hysteresis escape interval to the escape
interval determ ned by the physiol ogical sensor output
in such a way that the hysteresis escape interval is
vari ed between a m nimum and a maxi mum corresponding to
m ni mum and maxi num pacing rates, as recited in claim1l
according to the first auxiliary request.

In fact, the Board agrees with the respondent that the
teaching of E3 applied to the rate-responsive pacemaker
as known fromE1l would result in a rate-responsive

pacemaker with different programmbl e hysteresis rates.

Docunent E8 relates to a rate-responsive pacenmaker and
deals, inter alia, wth the problem of conpensating for
a possible difference in the physiological paraneter's
response to natural or artificial contractions of the
heart. In particular, this docunent proposes to use a
separate set of values for the escape interva
foll owi ng spontaneous or stinulated heart activity.
However, this appears to serve the purpose of providing
a pacing rate which is closer to the heart's natura
rate. Furthernore, there is no suggestion in E8 that

t he hysteresis escape interval should be varied as a
function of the patient's physiol ogical need.

Though the fact of increasing the hysteresis rate at

hi gher pacing rates in response to spontaneous cardiac
activity may be regarded as a straightforward

i nprovenent of a rate-responsive pacenmaker with
hysteresis once it is realised that a faulty heart is
nore likely to function normally at higher rates (ie
when physi ol ogi cal need increases), the cited prior art
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fails to prove that this behaviour of the heart was
known before the priority date of the contested patent.

4.7 In the absence of any indication in the cited prior art
that sonme patients may suffer fromheart block only at
the lower normal heart rates and that spontaneous
cardiac activity may resune at higher heart rates, the
Board considers that it would not have been obvious to
a person skilled in the art to develop a rate-
responsive pacer with the hysteresis characteristics
specified in claim1l according to the auxiliary
request. Hence, the subject-matter of this claim
i nvol ves an inventive step within the neaning of
Article 56 EPC.

Clainms 2 to 4 are dependent on claim 1l and, thus, their
subject-matters also involve an inventive step

5. In the result, the Board finds that the subject-matter
of claim1l according to the respondent’'s auxiliary

request satisfies the requirenents of the EPC and that
t he patent can be naintained on the basis thereof.

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 departnent of first
instance with the order to maintain the patent on the
basis of the follow ng docunents according to the
respondent’'s auxiliary request:

3189.D Y A
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1to 4 filed in the oral proceedings on
19 Novenber 2002;

colums 1 to 15 of the patent
specification with colum 6, |ines 14,
15 and colum 7, line 34 as anended and
mai nt ai ned by the opposition division;
sheets 1/5 to 5/5 of the patent

specification

The Chai r nan

G Davi es



