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Summary of Facts and Submn ssions

VI .
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The appel | ant (patentee) | odged an appeal, received on
12 February 1997, against the decision of the
opposition division, despatched on 3 Decenber 1996,
revoki ng the European patent No. 543 939. The fee for
the appeal was paid on 12 February 1997 and the
statenment setting out the grounds of appeal was
received on 14 April 1997.

The opposition had been filed against the patent as a
whol e, based on Articles 100(a), (b) and (c) EPC.

I n the decision under appeal, the opposition division
held, inter alia, that a pacenmaker as specified in
clains 1 and 2 of the granted patent did not involve an
i nventive step having regard to the foll ow ng docunent:

D2: US-A-4 867 162.

By letter dated 6 May 1997 the respondent (opponent)
wi t hdrew t he opposition

Oral proceedings were held on 27 Septenber 2001.
The appel |l ant requested that the decision under appea
be set aside and the patent be maintained in anended

formon the basis of:

d ai ns: No. 1 to 3 filed during the ora
pr oceedi ngs;

Descri ption: pages 2 and 3 filed during the oral
pr oceedi ngs;
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pages 4 to 18 (line 4) of the patent
specification;

Dr awi ngs: 1/5 to 4/5 of the patent specification
5/5 filed during the oral proceedings.

The wording of claim1l reads as fol |l ows:

"1l. A rate responsive cardi ac pacemaker (100) for
providing an optim zed pacing rate of stinulation

pul ses as a function of at |east one selected rate
control paraneter, the or each of said rate contro
paraneters having a value which varies as a function of
changes in a patient's physiol ogical demand,
conpri si ng:

A) one or nore sensor neans (S,, S,) for sensing
the or each of said rate control paraneter val ues and
for providing a sensor output (RCP) representative
t her eof ;

B) control neans (114) coupled to the or each of
said sensor neans (S,, S;), conprising:

1) rate response defining neans for deriving a
desired pacing rate for the or each of said sensor
out puts, thereby defining a predeterm ned rate response
function for the or each of said sensor outputs which
correlates the or each sensor output with a
correspondi ngly desired pacing rate, such that for a
predet erm ned change in sensor output a correspondi ng
change in desired pacing rate is provided;

2) achi evenent nonitoring neans having a
predet erm ned achi evenent criterion for the or each of
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said sensor outputs which is reflective of desired
paci ng rates to be achieved for expected |evels of
exercise of said patient over a predeterm ned
opti m zation period, said achievenent criterion
conprising, for the or each of said sensor outputs, a
paci ng rate conponent and a duration conponent, the
paci ng rate conponent being a preselected rate and the
duration conponent being a mininmumtinme interval over
whi ch the desired pacing rate nust exceed the

presel ected rate, said achi evenent nonitoring neans
nmoni toring the nunber of tines the or each of said
deri ved desired pacing rates exceeds said rate
conponent for nore than said duration conmponent, wthin
said optimsation period, and for providing an

achi evenent output indicative of this nunber;

3) rate response control neans for adjusting the
or each of said rate response functions, for at |east a
portion of a subsequent optim zation period, as a
function of said achievenent output corresponding
thereto, such that the or each of said adjusted rate
response functions defines an increased or decreased
change in desired pacing rate corresponding to said
predet erm ned change in sensor output for the or each
of said sensing neans; and

4) out put nmeans for providing an optim zed paci ng
rate of stinulation pulses as a function of the or each
of said derived desired pacing rates.”

The wording of claim2 reads as foll ows:
"2. A rate responsive cardi ac pacenmaker (100) for

providing an optim zed pacing rate of stinulation
pul ses as a function of at |east tw selected rate
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control paraneters, each of said rate contro
paraneters having a value which varies as a function of
changes in a patient's physi ol ogical demand,
conpri si ng:

A) two or nore sensor neans (S,, S,) for sensing
each of said rate control paraneter values and for
provi ding a sensor output representative thereof;

B) control neans (114) coupled to each of said
sensor mneans, conpri sing:

(1) rate response defining neans for deriving a
desired pacing rate for each of said sensor outputs,
thereby defining a predeterm ned rate response function
for each of said sensor outputs which correl ates each
sensor output with a correspondi ngly desired pacing
rate, such that for a predeterm ned change in sensor
out put a correspondi ng change in desired pacing rate is
provi ded;

(2) achievenent nonitoring neans having a
predet erm ned achi evenent criterion for each of said
sensor outputs which is reflective of desired pacing
rates to be achieved for expected |levels of exercise of
said patient over a predeterm ned optim zation period,
sai d achi evenent criterion conprising, for each of said
sensor outputs, a pacing rate conponent and a duration
conmponent, the pacing rate conponent being a
presel ected rate and the durati on conponent being a
mnimumtinme interval over which the desired pacing
rate nust exceed the preselected rate, said achi evenent
noni toring nmeans nonitoring the nunber of tines each of
said derived desired pacing rates exceeds said rate
conponent for nore than said duration conponent, within
said optimsation period, and for providing an
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achi evenent output indicative of this nunber;

3) rate response control neans for adjusting each
of said rate response functions, for at |east a portion
of said [ Note of the Board: it should read "a"]
subsequent optim zation period, as a function of said
achi evenent out put correspondi ng thereto, such that
each of said adjusted rate response functions provides
an i ncreased or decreased change in desired pacing rate
correspondi ng to said predeterm ned change in sensor
out put for each of said sensor neans; and

(4) sensor weighting control neans for adjusting
an adj ustabl e sensor weighting value, for at |east a
portion of a [Note of the Board: it should read "said"]
subsequent optim zation period, as a function of each
of said achi evenent outputs

(5) output neans for providing an optim zed pacing
rate of stinulation pulses derived fromeach of said
adj ust abl e sensor wei ghting val ues and each of said
derived desired pacing rates, said sensor weighting
val ue weighting the relative contribution which each of
sai d derived pacing rates contributes toward
determ ning said optim zed pacing rate."

Claim3 is dependent on claim 2.

The argunents of the appellant can be summari sed as
fol | ows:

The present invention provided a self-adaptive rate
responsi ve cardi ac pacenaker conprising one or nore
sensors and neans for deriving a desired pacing rate as
a function of a sensor's output. An achi evenent
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nmoni toring nmeans nonitored the relationship between the
desired pacing rate associated wwth a sensor's out put
and a correspondi ng achi evenent criterion, and provided
an achi evenent output indicative of the pacenmeker's
ability to nmeet the patient's physiol ogical needs. The
rate response function of a sensor was then adjusted as
a function of the correspondi ng achi evenent output in
order to increase or decrease the sensor's gain if the
sensor was underachi eving or overachieving. Hence, the
control provided by the present invention was not
nmerely a calibration procedure as disclosed in docunent
D2. Furthernore, none of the cited prior art docunents
suggested to nonitor the output of a sensor by neans of
an achi evenent criterion conprising a rate conponent
and a duration conponent as specified in clains 1 and 2
in order to adjust the sensor's gain to the patient's
ongoi ng netabolic needs. Therefore, the subject-matter
of these clains involved an inventive step within the
nmeani ng of Article 56 EPC

Reasons for the Decision

1

2.1

2571.D

The appeal is adm ssible.

Anmendnent s

Claim1l conprises the subject-matter of claiml
according to the patent as naintained by the opposition
division and differs fromthis claimessentially in
that the achi evenent criterion of the achi evenent

nmonitoring neans i s defined as conpri sing:

(a) "a pacing rate conponent and a duration conponent,
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the pacing rate conponent being a preselected rate
and the duration conponent being a mninmumtine

i nterval over which the desired pacing rate nust
exceed the preselected rate";

and in that the achi evenent nonitoring neans nonitors:

(b) "the nunber of tines the or each of said derived
desired pacing rates exceeds said rate conponent
for nore than said duration conponent within said
optim sation period, and for providing an
achi evenent output indicative of this nunber”.

Features (a) and (b) find support in the application as
publ i shed (cf. page 10, line 31 to page 11, |ine 16)
and restrict the scope of protection defined by claim1l
as granted.

Claim?2 conprises the features of clains 2 and 3
considered in the contested decision and the above
features (a) and (b).

The Board has no reason to doubt that the subject-
matter of the clains according to the patent as
mai nt ai ned by the opposition division is disclosed in
the application as originally filed.

The further anmendnents nade to the description and to
Figure 5 do not add new subject-matter.

Hence, the Board is satisfied that the docunents
according to the appellant's request are adm ssible

under Articles 123 (2) and (3) EPC

I nventive step
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The patent in suit relates to a self-adaptive, rate
responsi ve cardi ac pacenaker conprising one or nore
physi ol ogi cal sensors and is essentially concerned with
the automatic adjustnent of the rate response function
converting a sensor's output into a correspondi ng
desired pacing rate (cf. claim1l). According to a
further enbodi nent of the invention (cf. claim2), the
automati c adjustnent involves also the weighting val ue
attributed to each desired pacing rate when the

optim zed pacing rate is determ ned.

According to an essential aspect of the invention,
these adjustnents are perfornmed by conparing the pacing
rates derived froma sensor's output ("desired pacing
rates”") with a correspondi ng achi evenent

criterion which reflects the expected | evel of physica
exertion experienced by a patient over a predeterm ned
optim zation peri od.

Docunent D2, which represents the closest prior art,
shows a rate responsive cardi ac pacemaker for providing
an optim sed pacing rate of stinulation pulses as a
function of rate control paraneters which are, inter
alia, related to the patient's netabolic needs. The

rel ati onshi p between exertion and cardiac output is
defined by neans of a first table stored in a nenory.
In a calibration phase, a conversion table correlating
nmeasur ed physiol ogi cal paraneters and exertion data for
a particular patient is generated and added to the
pacenmaker's nenory. After the el apse of the calibration
phase, the appropriate pacing rate is determned as a
function of a physiol ogical sensor's output by

conbi ning the data of the first table with the data of
t he conversion table. Hence, in operation, the
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pacenmaker determ nes the pacing rate as a function of
t he nmeasured physi ol ogi cal paraneter.

As shown in Figure 5, the pacenaker of D2 conprises
"eval uators"™ which convert each sensor's output into a
vari abl e conparable to the "desired pacing rate" of the
present invention. As pointed out in D2 (columm 18,
line 68, to colum 19, line 11), the transfer
characteristics of the evaluators are progranmable. The
eval uators' outputs are conbined into a "cal cul ated
required rate" corresponding to the "optim zed paci ng
rate" of the present invention, whereby the
contribution of each sensor to the "cal cul ated required
rate" is a function of the correspondi ng programuabl e
wei ghting factor.

D2 teaches that the choice of an evaluator's transfer
function depends on the fulfilnment of certain criteria,
such as the attainment of certain operating val ues.
According to a particul ar enbodi nent (cf. D2,

colum 15, lines 7 to 29), the operating behavi our of

t he pacenaker can be nodified automatically by taking

I nto account the occurrence of certain events or the
frequency with which predeterm ned operating val ues are
adhered to. For instance, if blood tenperature is the
physi ol ogi cal paraneter used to nonitor physica
exertion, it is assuned that an increase in blood
tenperature is related to an increase in physica
exertion only when it is limted intine. If a
predeterm ned bl ood tenperature increase exceeds a
predeterm ned tine duration, the functiona

rel ati onshi p between bl ood tenperature and physica
exertion is nodified in order to avoid a fever
condition resulting in a permanent increase in the
pacing rate (cf. D2, colum 16, lines 13 to 22).
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The subject-matter of claim1l of the patent in suit
differs fromthe pacenmaker known from D2 essentially in
that the pacenmaker adjusts the rate response function

I i nki ng a nmeasur ed physi ol ogi cal paraneter to a desired
pacing rate (ie a sensor's gain) as a function of an
achi evenent criterion reflecting the expected
physi ol ogi cal demands of the patient over a
predeterm ned optim zation period. In other words, the
pacenmaker of claim1 nonitors the nunber of tinmes a
desired pacing rate obtained froma sensor's response
to a physiol ogi cal paraneter exceeds a predeterm ned
value for a predeterm ned tinme interval and, based on
this nonitoring, adjusts the sensor's response (ie its
gain). Thus, each sensor's rate response is
automatically optim sed during the normal operation of
t he pacemaker depending on the ability of the sensor's
gain to achieve a pacing rate which neets the patient's
expected netabolic needs.

Though it is known to calibrate a sensor's gain by
conparing the sensor's actual response with an expected
value for a predeterm ned degree of exertion, neither
D2 nor any of the docunents cited in the course of the
opposi tion proceedings hints at the possibility of

conti nuously nonitoring and adjusting a sensor's rate
response on the basis of the achievenent criterion
specified in claiml.

For these reasons, the Board finds that, in the |ight
of the known prior art, it was not obvious to a skilled
person starting fromD2 to arrive at a pacenaker
falling within the terns of claim1l. Hence, the
subject-matter of this claiminvolves an inventive step
within the neaning of Article 56 EPC
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7. Claim2 relates to a pacenaker with two or nore sensors
and conprises additional features relating to the
adj ust nent of wei ghting values. For the sanme reasons
gi ven above, the subject-matter of this claimalso
conplies with the requirenents of Article 56 EPC

Caim3 is dependent on claim2, and, thus, its
subj ect-matter involves an inventive step

8. In summary, the Board finds that the appellant's
request is allowable and that the patent can be
mai nt ai ned on the basis thereof.

Or 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 the first
instance with the order to maintain the patent on the
basis of the appellant's request (cf. point V).

The Regi strar: The Chai r man:

R. Schunacher G Davi es

2571.D



