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Summary of Facts and Subm ssi ons

The appel | ant (opponent) | odged an appeal, received on
14 July 1998, against the decision of the opposition
di vi sion, dispatched on 5 May 1998, nmi ntai ni ng

Eur opean patent No. 0 325 851 in anended form The
appeal fee was paid on 14 July 1998 and the statenent
setting out the grounds of appeal was received on

4 Septenber 1998.

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

L1, O all the docunents cited during the opposition and
t he appeal, only the following remain relevant to the
present deci sion:

D1: J.G Truxal: "Entwurf automatischer Regel systene"”,
R O denburg, Wen und Minchen (1960), pages 435
to 480;

D3: EP-A-0 225 839

D4: US-A-4 513 743

D6: US-A-4 399 820

| V. Oral proceedings were held on 25 July 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 the follow ng docunents:
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Mai n request:
Claim1l filed in the oral proceedings of 25 July 2002;

Colums 1 and 2 of the description filed in the oral
proceedi ngs and columms 3 to 12 of the description as
mai nt ai ned by the opposition division;

Figures: sheets 1/4 to 4/4 of the patent as granted.

First auxiliary request
Claim1 filed in the oral proceedings with description
and Figures as for the main request.

Second auxiliary request
Claim1 filed in the oral proceedings with description
and Figures as for the main request.

Third auxiliary request
Claim1 filed in the oral proceedings with description
and Figures as for the main request.

The wording of claim1 of the nmain request reads as
foll ows:

"1l. A rate-responsive heart pacer conprising neans for
nmeasuring the value of the rate-control paraneter
(RCP);

means (25) for generating pacing pulses at a rate;

means for adjusting the rate; and

control neans (15):

(a) for calculating the total percentage of tine,
over an interval of at |east one day which is greater
than the response tine of the control neans by an
anount sufficient for the control neans to adapt to
| ong termchanges in said RCP, that said RCP value is
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equal to or |ess than each of at |east several val ues,
(b) for representing a desired rate
di stribution, said representation including, for each
of different percentages of tine, a set rate equal to
or greater than that which is desired, and
(c) responsive to a neasured val ue of said RCP
for relating the cal culated total percentage of tine
for that RCP to said represented desired rate
distribution to derive said set rate corresponding to
said calculated total percentage of tinme and causing
said adjusting neans to adjust the rate at which said
pul se generating nmeans operates to said set rate"

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

"1l. A rate-responsive heart pacer conprising a contro
system the control system conprising neans for
measuring the value of a controlling paraneter; neans
for adjusting a controlled paraneter; and control neans
(15) (a) for calculating the total percentage of tine,
over an interval of at |east one day which is greater
than the response tinme of the control system by an
anmount sufficient for the control systemto adapt to

| ong termchanges in the controlling paraneter, that
said controlling paraneter is equal to or less than
each of at |east several values; (b) for representing a
desired control | ed-paraneter distribution which for
each of different percentages of tinme indicates a
controlled paraneter equal to or greater than that

whi ch shoul d characterize the system operation; and (c)
for responding to a neasured value of said controlling
paraneter, for relating the calcul ated total percentage
of time for that controlling paranmeter to the desired
controll ed paraneter for that percentage of tinme and
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for causing said adjusting nmeans to adjust said
controll ed paraneter to equal said desired controlled
paranmeter, wherein the controlling paraneter is a rate-
control paranmeter (RPC), and neans (25) is provided for
generating paci ng pul ses which can be set to operate to
said desired rate.”

Claim1 according to the second auxiliary request
differs fromclaim1l of the main request in that in
feature (b) the desired rate distribution is specified
"as a cunul ative distribution function”

Claim 1 according to the third auxiliary request
differs fromclaiml of the first auxiliary request in
that in feature (b) the desired controll ed-paraneter
distribution is specified "as a cunul ative rate

di stribution".

The appel | ant argued essentially as foll ows:

Mai n request

Claim 10 of the patent as granted concerned a rate-
responsi ve heart pacer conprising a control system
according to claim9. Feature (c) of claim9 specified
that the calculated total percentage of tinme for the
nmeasured val ue of the controlling paraneter was rel ated
to the desired controlled paraneter for the sane
percentage of tine. In claiml according to the main
request, the calculated total percentage of tinme for a
nmeasured val ue of the rate-control paranmeter (RCP) was
related to the "represented desired rate distribution”
to derive a set rate corresponding to the cal cul ated
total percentage of tinme. Hence, claim1l of the main
request referred to a "set rate" which did not
necessarily coincide with the desired rate for the
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total percentage of tinme associated with a neasured
val ue of RCP. Since claim1l according to the main
request related to enbodi nents which were not covered
by the granted clainms, it extended the scope of
protection and, thus, was not adm ssible under
Article 123(3) EPC

First auxiliary request

The only features of claim1l according to the first
auxiliary request which were not explicitly disclosed
in docunent D3 were features (a), (b) and (c) of the
control neans. D3, however, taught to count the nunber
of occurrences of certain events and to conpare such
counts with sone predeterm ned values in order to
control the functioning of the pacemaker. The counting
of the occurrences of an event detected by neasuring
sone physi ol ogi cal paraneter was essentially equival ent
to generating a distribution function for the val ues of
such paraneter. Since the response of the pacemaker
eventually affected the pacing rate distribution, D3
inplicitly taught to control the pacing rate by |inking
the distribution function of a physiol ogi cal paraneter
to a desired pacing rate distribution.

However, even if the novelty of claim1l over D3 were to
be acknow edged, its subject-matter could not be
regarded as inventive, because it would have been
obvious to a person skilled in the art, starting from
the teaching of D3, to arrive at a rate-responsive
pacer in which the pacing rate was controlled as a
result of the clained conpari son between distribution
functions.

Furthernore, the teaching of the contested patent
consi sted essentially in generating an histogram of
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nmeasured RCP values and in correlating said histogram
with the histogram of desired pacing rates. It was
obvious to a person skilled in the art to apply a
principle generally known in the field of automatic
control systens (see Dl1) to a pacenmaker known from
docunent D3 or D6. This view was al so supported by the
fact that the use of histograns of neasured paraneters
was known in the field of pacemaker's (see D4).

Hence, the subject-matter of claim1l according to the
first auxiliary request was not new with respect to the
teaching of D3 (Article 54 EPC) or, at least, it did
not involve an inventive step within the neani ng of
Article 56 EPC.

The respondent's argunments can be summarized as
fol |l ows:

Mai n request

The wording of claim1 took account of the fact that
the distribution functions were quantised and that the
cal cul ated percentage of tine for a neasured rate-
control paraneter did not always represent a val ue of
t he quantised desired rate distribution, so that the
next higher value was sel ected as set rate. Though the
wordi ng of claim1l according to the main request and,
in particular, feature (c), differed fromthe claimas
granted, this nerely served the purpose of better
specifying the present invention and did not extend the
protection conferred by the patent as granted. Hence,
claim1l of the main request was adm ssi bl e under
Article 123(3) EPC

First auxiliary request
Docunment D3 was essentially concerned with the problem
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of linking together different physiological paraneters
so that they could be used to control a pacemaker. It
did not address the problem of determ ning the pacing
rate as a function of the distribution function of a
rate-control paranmeter. Though D3 taught in general
terns to count the nunber of events and generate a

di stribution function for this event, it did not
specify or even suggest that such distribution function
could be Iinked to a distribution function
representative of desired pacing rates. Hence, the
subject-matter of claim1 of the first auxiliary
request was new and involved an inventive step.

Reasons for the Deci sion

1

2.2

2113.D

The appeal is adm ssible.

The contested patent is concerned with a rate-
responsi ve pacenaker having a predeterm ned rate
di stribution independent of the distribution of the

rate-control paraneter (see patent specification
colum 1, first paragraph). As pointed out in the
description (ibid. colum 1, lines 18 to 20), a rate-
responsi ve pacenaker generally exhibits sone
characteristic which expresses the desired rate as a
function of a rate-control paraneter (RCP). However,
pacemekers having a predeterm ned functiona

rel ati onshi p between desired pacing rate and RCP
require conplex set up procedures to account for
variations in the values of the RCP for any given state
of stress or exercise during the life of the pacemaker
(see ibid. colum 1, lines 24 to 36).

The pacenaker of the present invention is not
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programed to pace at a particular rate for a
particul ar value of the rate control paraneter

I nstead, the control of the pacing rate is based on a
di stribution function of desired pacing rates, which is
stored in the pacemaker, and on a distribution function
of recent RCP values, which is generated and
peri odi cally updated by the pacemaker. According to a
preferred enbodi nent, two percentile rankings are

devel oped fromthese two functions, whereby each
percentile ranking represents a cunul ative distribution
function of desired pacing rates or of previous RCP

val ues (see Figures 4A, 4B and 5A, 5B)

The pacing rate desired to cope with a particular state
of stress or of physical exercise is determ ned at any
instant on the basis of such cumnul ative distribution
functions and of the percentile ranking associated with
t he measured RCP val ue, as shown in Figures 4B, 5B and
6 of the contested patent. The result is that the rates
at which the pacemaker paces the patient's heart have a
probability distribution which corresponds to the
desired (programmed) rate distribution.

In other words, the contested patent seeks to control
the pacing rate of a rate-controll ed pacenaker on the
basis of a probability distribution function of RCP

val ues neasured over a certain tine period and of a
programed probability distribution function of desired
pacing rates, so that the pacing rate exhibits a
predeterm ned distribution regardl ess of the

di stribution of the neasured RCP val ues.

Mai n request

3.

2113.D

1

| ndependent claim 10 of the patent as granted rel ates
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to a "rate-responsive heart pacer conprising a contro
system according to claim?9", whereby such control
system conprises, inter alia,

- control neans "(c) for responding to a neasured
val ue of said controlling paraneter, for relating
the cal cul ated total percentage of tine for that
controlling paraneter to the desired controlled
parameter for that percentage of tine".

3.2 The corresponding feature (c) recited in claim1l of the
mai n request reads as foll ows:

- control nmeans "(c) responsive to a neasured val ue
of said RCP, for relating the cal cul ated total
percentage of tinme for that RCP to said
represented desired rate distribution to derive
said set rate corresponding to said cal cul ated
total percentage of tinme "

3.3 As pointed out by the appellant, features (c) of
claim9 inplies that there is a direct |ink between the
controlling paraneter and the desired controlled

paraneter for a given percentage of tine, whereas
claiml according to the main request does not specify
such direct correspondence. In fact, the "set rate"
associated with a certain calculated total percentage
of time need not be the desired rate for that
percentage of tine. In particular, if the quantisation
of the probability distributions does not provide an
exact correspondence between the tinme percentages for a
nmeasured control paraneter and for the desired pacing
rate, the desired rate associated with the next higher
ti me percentage becones the derived "set rate" (see
Figure 6 of the patent specification).

2113.D Y A
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For the above reasons, the Board finds that claiml1
according to the main request extends the scope of
protection conferred by the granted patent and
therefore is not adm ssible under Article 123(3) EPC.

First auxiliary request

5.2

2113.D

Claim 1 according to the first auxiliary request is
adm ssi bl e under Articles 123(2) and (3) EPC since it
corresponds essentially to claim 10 of the patent as
gr ant ed.

In the oral proceedings, the appellant acknow edged
that D3 did not explicitly show control neans
conprising features (a), (b) and (c) as specified in
claiml1 of the first auxiliary request but argued that
the teaching of D3 inplicitly disclosed or at |east
suggested this conbination of features. In particular,
t he appel | ant pointed out that the pacenmaker shown in
D3 counted certain events relating to a physi ol ogi cal
paranmeter and that, by counting these events, it
generated a probability distribution of paramneter

val ues which was then correlated with sonme preset
values in order to act on the response of the
pacemeker. In other words, D3 taught to nodify the
response of the pacemaker, and ultimately its pacing
rate, as a result of the conparison between a neasured
probability distribution and preset val ues which
represented a progranmed probability distribution.

On the other hand, the respondent argued that the
teaching of D3 did not go beyond the nere fact of using
the distribution function of sonme events nonitored over
atinme interval to nodify the behaviour of the
pacemeker and, thus, it did not inply the direct
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correlation between the probability distributions of
RCP val ues and desired rates specified in claiml.

The teaching of D3 concerning the functional

rel ati onshi ps used to control a pacemaker nay be
summari zed as follows (see D3 page 34, line 16 to
page 35, line 11):

- pure control functions are forned by sinple

I i nkage of input measured variabl es of address
vari abl es and by the pacing paraneters as stored
val ues;

- requl ation functions are realized in a

correspondi ng manner, w th neasured input

vari abl es being converted by correspondi ng
characteristic fields into a variable that is
representative for the physical exertion, in
accordance with the required cardiac output. This
vari abl e addresses the characteristic field
together with a variable representative of the
current stroke volune, and the then necessary
heart rate can be read out of the individual
menory | ocati ons;

- the calibration of a neasured vari abl e dependent

in particular on exertion is effected by providing
that, in the calibration period, the val ue
expected (and optionally ascertained by a

di fferent neasuring method) is respectively
witten into the nmenory | ocation addressed by the
current nmeasured variable. In particular, to this
end the exertion ascertained externally by neans
of an ergoneter is witten into a nenory to be
addressed by neans of the neasured variable or



5.4

2113.D

- 12 - T 0704/ 98

vari abl es characterising the exertion, in each
case in formof a value. This value in turn,
during the subsequent operating state, addresses
the corresponding rate in a characteristic field,
and this rate is selected such that (in particular
in the case of conbined addressing with a neasured
val ue representative of the current stroke vol une)
t he product of the stroke volunme and the rate, as
t he cardi ac output, corresponds to and is followed
up with the ascertained current exertion vari able.

Hence, the Board agrees with the respondent that D3
does not teach to establish a functional relationship
between rate control paraneter val ues and pacing rates
by neans of their respective probability distributions.
The nonitoring and counting of events referred to by
the appellant, relate to the possibility of varying the
pacer's operating behaviour in a self-teaching manner
in accordance with a certain frequency of events such
as, for instance, faults of a predeterm ned frequency
or intensity (see D3, page 31, line 7 to 27), whereby

t he change in operating behaviour is effected by

swi tching between di fferent progranmmed characteristic
fields or by changing their weighting or |inkage (see
D3, page 31, lines 10 to 15). Furthernore, there is no
suggestion in D3 that a distribution function obtained
by nonitoring past values of the rate control paraneter
could be directly linked to a programed distribution
function of desired pacing rates in order to select the
pacing rate of the pacemaker as a function of the
nmeasured rate-control paraneter

In the witten procedure, the appellant further argued
that the teaching of the present patent consisted
essentially in generating a histogram of neasured RCP
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values and in correlating said histogramw th the

hi st ogram of desired pacing rates, and that it would
have been obvious to a person skilled in the art to
apply a principle generally known in the field of
automatic control systens (see D1 and appellant's
letter of 2 Septenber 1998, pages 4 and 5) to a
pacemaker known from D3 or D6. As an exanple of the use
of histograns of nmeasured paraneters in the field of
pacenmekers, the appellant referred to D4.

D1 is concerned with the probl em of devel opi ng an
automatic control systemon the basis of distribution
functions. In particular, as pointed out by the

appel lant, D1 teaches that the sinplest way of
producing a probability distribution function consists
in determning the percentage of tinme in which a
certain signal is below a certain value or above a
certain value. However, there is no direct
correspondence between the statistical techniques
taught in this docunment and the application of
statistical measurenents to a rate-responsive heart
pacer .

D4 relates to a pacenmaker conprising neans for
produci ng hi stograns of certain paranmeters. However, as
submtted by the respondent, such histograns are not
used to control the pacemaker in a self-adaptive
process.

D6 shows a pacenaker which controls the pacing rate as
a function of the measured bl ood oxygen saturation, so
that the greatest possible saturation is achieved with
the | owest stinulation frequency. Though the control
value used in D6 is both a function of the measured
val ue of the physiol ogical paraneter within short tine
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ranges and a function of the maxi num change of such
nmeasured values within long tine ranges, there is no
suggestion that a statistical distribution of the
control parameter could be linked to the desired
statistical distribution of the pacing rates. As
submtted by the appellant, D6 could al so be regarded
as the starting point of the present invention.
However, this docunent does not show nore features of
claiml1l of the first auxiliary request than D3.

Though it could be argued, as suggested by the
appellant, that it is generally known to represent the
i nput and out put variables of a control systemin the
formof distribution functions, there is no indication
inthe cited prior art that such principle could be
advant ageously applied to a rate-control pacenaker, or
that a correl ation between neasured RCP val ues and a
desired pacing rate distribution could be used to
control the pacing rate.

For the above reasons, it would not have been obvi ous
to a person skilled in the art, starting fromthe
teaching of D3, to arrive at a pacenaker falling within
the terns of claim1 of the first auxiliary request,
and, therefore, the subject-matter of this claim

i nvol ves an inventive step within the nmeaning of
Article 56 EPC.

In the result, the Board finds that the respondent’'s
first auxiliary request is allowable and that the
patent can be maintained on the basis thereof.
Consequently, there is no need to consider the
respondent’'s second and third auxiliary requests.
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For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent on the basis of the
respondent's first auxiliary request, as foll ows:
Claim1l filed in the oral proceedings of 25 July 2002;
Colums 1 and 2 of the description filed in the oral
proceedi ngs and columms 3 to 12 of the description as
mai nt ai ned by the opposition division;

Figures: sheets 1/4 to 4/4 of the patent as granted.

The Regi strar: The Chai r man:

R Schumacher G Davies
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