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Summary of Facts and Submn ssions

1248.D

The appel | ant (opponent) | odged an appeal, received on
30 January 1997, against the decision of the opposition
di vi si on, despatched on 25 Novenber 1996, rejecting the
opposi tion agai nst European patent No. 0 327 292. The
appeal fee was paid on 30 January 1997. The st atenent
setting out the grounds of appeal was received on

6 March 1997.

The opposition had been filed against the patent as a
whol e on the basis of Article 100(a) EPC, in particular
on the grounds that the subject-matter of claim1l was
not patentable within the neaning of Articles 52(1), 54
and 56 EPC.

The opposition division held that the grounds of the
opposition did not prejudice the maintenance of the
patent as granted, having regard to the follow ng
docunent s:

Ol: US-A-4 702 253

2: EP-A-0 151 689

3: EP-A-0 249 824

Oral proceedings were held on 23 April 2001.

The appel | ant requested that the decision under appea
be set aside, and that the patent be revoked in its

entirety.

The respondent (patentee) requested that the decision
under appeal be set aside and that the patent be
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mai nt ai ned on the basis of the follow ng docunents:

d ai ns: Nos. 1 to 6 as filed at the ora
proceedi ngs on 23 April 2001,

Descri ption: colums 1 to 6 as filed at the ora
proceedi ngs on 23 April 2001, colums 7
to 13 of the patent as granted,

Dr awi ngs: Figures 1 to 3 and 4A to 4E of the
patent as granted.

The wording of claim1l reads as fol |l ows:

"1l. A rate-responsive pacemaker conprising a housing,
nmeans (18) for pulsing a patient's heart at a
controlled rate, a two-el ectrode bipolar |ead having a
tip (10) electrode and a ring (12) electrode, the tip
el ectrode for coupling said pulsing neans to the
patient's heart, neans (14) for deriving a bl ood

i npedance signal, and neans (28) for adjusting said
controlled rate in dependence on the bl ood i npedance
signal, wherein said neans (28) for adjusting said
controlled rate is operative to control derivation of
t he bl ood i npedance signal by periodically causing
current pulses to flow between said ring el ectrode and
a reference point (30) and causing the correspondi ng
vol tage across said tip electrode and said reference
point to be determ ned, wherein the reference point is
t he housing."

Clains 2 to 6 are dependent on claiml.

The appellant's argunments may be summari sed as fol |l ows:
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Claim1 as anended at the oral proceedi ngs constituted
an internedi ate generalisation of the invention as
originally disclosed, since it did not conprise all the
features of the enbodi nent of Figure 1, and since,

apart from sonme general statenents on the functions of
t he pacenaker, the application as originally filed
contained only this particul ar enbodi nent.

Furthernore, the subject-matter of claim1l resulted
from an obvi ous conbi nation of the teachings of
docunents Ol and O3. |If docunment OL were taken as the
cl osest prior art, it would be obvious to the skilled
person wi shing to adapt the pacemaker of OL for use
wWth a two-electrode |l ead to choose the tip el ectrode
for sensing the voltage generated by the current pul ses
applied to the ring electrode for the determ nation of
t he bl ood i npedance signal, since it was known from 3
to use the tip electrode for inpedance neasurenent. On
the other hand, if the skilled person were supposed to
start from docunent C3 to devel op a paceneker for a
two-el ectrode | ead, the obvious choice for current
sourcing would be the ring electrode, since it was
known, for instance, from docunent Ol that the

signal /noise ratio of the bl ood inpedance signa

I mproved when the current was sourced in the blood, and
that application of a current to the tip el ectrode
could induce arrhythma in the patient. Hence, the

cl ai med subject-matter did not involve an inventive
step wthin the nmeaning of Article 56 EPC.

The respondent's argunents may be summari sed as
fol | ows:

Docunents Ol and O3 relied on different principles for
determ ning the bl ood i npedance signal. Only with
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hi ndsi ght could el enents of these two teachings be
conbi ned. Furthernore, the skilled person wishing to
devel op a rate-responsi ve pacenaker for a conventiona
two-el ectrode | ead would be nore likely to rely on
technol ogi es, such as shown in Q2 and G3, which were
al ready suited to be used with a two-el ectrode | ead.
Hence, the cl ai ned subject-nmatter was patentable.

Reasons for the Decision

1

The appeal is adm ssible.

Adm ssibility of the anmendnents

2.1

1248.D

Caiml differs fromthe independent claimas granted
in that:

(a) it is now specified that the bipolar lead is "a
t wo- el ectrode bipol ar | ead";

and in that:

(b) the follow ng wording of the granted cl aim

"characterised by nmeasuring the voltage across said tip

el ectrode and sai d reference point, wherein the reference
point is the housing"” (enphasis added)

is replaced by:

"and causing the corresponding voltage across said tip

el ectrode and said reference point to be detern ned,
wherein the reference point is the housing” (enphasis
added) .
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The first anendnent (a) ains at clarifying that the
expression "bipolar |ead" used in the claimas granted
is meant to define a lead with only two el ectrodes and
not just a |ead conprising two el ectrodes which can be
used in the bipolar pacing node. It is not contested
that this anendnent finds support in the application as
originally filed.

The second anendnent (b) specifies that the voltage
across the tip electrode and the reference point is
related to the current pulses applied to the ring

el ectrode for the purpose of determ ning the bl ood

I npedance signal, and that the determ nation of such
signal, i.e. the application of current pulses and the
detection of a corresponding voltage, is controlled by
t he "neans 28".

According to the appellant, the application as
originally filed contains only a general reference to
means for deriving a blood inpedance signal (cf. claim
1 of the application as originally filed) and a nore
specific enbodi nent (cf. Figure 1) conprising a
controller 28 linked to different circuit bl ocks.
However, since the originally filed docunents do not
explicitly disclose neans 28 "causing the correspondi ng
vol tage across the tip electrode and the reference
point to be determ ned", the above anendnent (Db)
constitutes, in the appellant's opinion, an

I nternmedi ate generalisation which offends agai nst
Article 123 (2) EPC

The application as originally filed contains the
follow ng references to the "neans 28" and to its
functions relating to the determ nation of a bl ood
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I npedance signal:

- "All pacenmaker logic is under control of
controller 28 (which may include a m croprocessor,

al t hough di screte bl ocks are shown in figure 3)
(page 8, lines 33 to 35);

- "The i npedance neasurenent is nmade when controller
28 pul ses conductor 20 and inforns block 14 that a
nmeasurenent is required" (page 9, lines 16 to 18);

- "The bl ood i npedance is neasured by bl ock 14
determining the potential between tip el ectrode 10
and the case. Sanples are derived at the rate of
20 per second, and digital sanples are extended
over conductor 22 to controller 28" (page 9,
lines 23 to 27).

In other words, it is made unm stakably clear in the
application as originally filed that all operations of
t he pacenaker, and, in particular, the determ nation of
the bl ood i npedance signal, are controlled by the
controller 28, and that, therefore, such "nmeans" is
ultimately responsi ble for causing current pulses to

fl ow between the ring el ectrode and the housing and for
causi ng the voltage across the tip electrode and the
housing to be determ ned.

Hence, the Board has no doubt that both amendnents (a)
and (b) are fully supported by the application as
originally filed and, thus, adm ssible under

Article 123 (2) EPC. Furthernore, since these
anmendnents limt the scope of the granted i ndependent
claim they conply with the requirenents of Article 123
(3) EPC.
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None of the cited docunents discloses a rate-responsive
pacenmaker conprising all the features recited in claim
1 and, therefore, the subject-matter of this claimis
new wi thin the neaning of Article 54 EPC

| nventive step

4.2

1248.D

The contested patent relates to a rate-responsive
pacemaker which uses the "m nute volune" (i.e. a
measure of the anount of air breathed in as a function
of tinme) as stress-related paraneter for controlling
the pacing rate of a patient's heart, whereby such

m nute volune is derived froma bl ood inpedance signal.

The gi st of the present invention consists essentially
In using a conventional two-electrode |ead, having a
tip electrode and a ring electrode, and in determ ning
a bl ood i npedance signal indicative of the mnute

vol ume by passing current pul ses between the ring

el ectrode and the pacenmaker's housing, and by neasuring
t he correspondi ng voltage between the tip el ectrode and
t he housi ng.

The cited prior art docunents Ol, O2 and 3 show t hree
different kinds of rate-responsive pacenmakers which
rely on the mnute volune as control paraneter.

The pacenmaker according to Ol determnes the mnute
vol une from a bl ood i npedance signal obtained by
causing a current to flowfroma first ring el ectrode

to the housing, and by neasuring the correspondi ng

vol tage between a second ring electrode and the
housi ng. Hence, this pacemaker requires a special |ead
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having at |least two ring el ectrodes for bl ood inpedance
nmeasurenent and a tip electrode for heart pacing and
sensi ng.

In the pacenmaker according to O2, the mnute volune is
determ ned by detecting variations in tine of the

el ectrical inpedance of a part of the chest by neans of
two el ectrodes positioned subcutaneously.

The pacenmaker shown in O3 requires only one el ectrode

| ocated within the heart (i.e. atip electrode) both
for pacing and for inpedance neasurenent, with the
housing as indifferent el ectrode for both functions.
According to a first enbodi nent, an alternating current
(AC) is supplied to the tip electrode together with the
paci ng pul ses. The AC signal sensed at the tip

el ectrode is sent to a denodul ator which provides an
out put indicative of the blood i npedance. According to
a second enbodi nent, a respiratory signal is obtained
by eval uating the decay of the pacing pul ses.

As far as its structure and functions are concer ned,

t he pacenaker shown in OL cones closest to the present
invention. In particular, the subject-matter of claim1l
differs fromthe pacemaker according to Ol essentially
in that it conprises a two-electrode |ead, and in that
the voltage drop generated by the current pul ses
sourced at the ring electrode is nmeasured across the
tip electrode and the pacemaker's housi ng.

It could be argued, as pointed out by the appellant,
that the skilled person, starting fromOL and w shing
to adapt the pacenaker disclosed in this docunent to a
conventional two-el ectrode | ead, would have only to
deci de which of the two avail able el ectrodes shoul d be
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used for current sourcing and which for voltage
sensing. According to the appellant, the skilled
person's obvi ous choice would be to keep the current
sourcing at the ring el ectrode, as suggested in Ol
(colum 4, lines 37 to 39: "the sensitivity and the
signal/noise ratio are conprom sed if the current
sourcing is done in the endocardiumrather than in the
bl ood") and to use the tip electrode both for pacing
and vol tage neasurenent, as shown in 3.

In the opinion of the Board, however, an essentia
question to be considered in the present case is

whet her the skilled person, confronted with the probl em
of devel oping a m nute vol une control |l ed pacenmaker for
use with a conventional two-electrode | ead, would
consider at all the possibility of adopting the

technol ogy disclosed in Ol for a lead with at | east
three electrodes, i.e. two ring electrodes and a tip

el ectrode.

As to the determ nation of the m nute volune on the
basis of a bl ood i npedance signal, docunent Ol teaches,
inter alia, the foll ow ng:

- "The volunme of air in the lungs is related to a
correspondi ng pressure called pleural pressure.
The pleural pressure, in the pleural cavity,
mani fests itself in a change in the dianmeter of
bl ood vessels in the imediate vicinity of the
cavity. The blood in the vessels conprises a
vol unme conductor, and its inpedance is neasured by
establ i shing a known current field and neasuring
the vol tage which develops in the field"
(colum 2, lines 21 to 29);
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- "The i npedance change which is due to respiration
depends on the particul ar placenent of the current
source el ectrodes as well as the voltage sense
el ectrodes” (col.2, lines 29 to 32);

- "Preferably, the current source is established
between the blood in the right ventricle and the
pacenmaker case, and the voltage is neasured
bet ween either the high atriumor the superior
vena cava ("SVC') and the pacenmaker case"
(colum 2, lines 32 to 36);

- "in general, the electrode used for the inpedance
nmeasurenent nmay range in position fromthe
vicinity of the high atriumto 3-4 cm above the
margi n" (columm 4, lines 28 to 31).

Hence, there is no suggestion in Ol that the inpedance
nmeasurenent nmay be carried out successfully if the
vol t age neasurenent takes place in the endocardi um
rather than in the blood flowing in, or in the vicinity
of, the superior vena cava, as this is the case if the
vol tage generated by the current pulses is sensed by
the tip electrode. On the contrary, Ol clearly

i ndicates that the voltage neasuring el ectrode shoul d
be | ocated "above" the current sourcing el ectrode.

Even if Ol discloses nost of the features of the
present invention and, therefore, may be considered as
the closest prior art, only with hindsight could it be
assuned that a person skilled in the art would use this
docunent as a starting point for a solution to the
probl em of determ ning the m nute volune for a rate-
responsi ve pacenaker with a conventional two-electrode
|l ead. In the opinion of the Board, the skilled person
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woul d be nore likely to consider a prior art, such as

8, which requires only one el ectrode, or a technol ogy
(cf. D2) which does not involve the heart stinulation

| ead.

According to the appellant, docunent O3 woul d al so
enabl e the skilled person to arrive at the clained

subj ect-matter wi thout the exercise of any inventive
activity. Although this docunent teaches to use the
sane el ectrode for current sourcing and voltage

determ nation, it would be obvious, in the appellant's
view, to use both el ectrodes nmade avail able by a two-

el ectrode | ead, whereby the ring el ectrode would be the
natural choice for current sourcing, since it is known,
for instance, fromOLl that a current applied to the tip
el ectrode m ght induce arrhythma in the patient, and
that a nore accurate neasurenent of the bl ood i npedance
signal can be obtained when the current is sourced in

t he bl ood.

However, the appellant's argunent disregards the fact
that the differences between the subject-nmatter of
claim1l and the disclosure of O3 go beyond the nere use
of a bipolar |ead instead of a unipolar |ead. As
poi nt ed out above (see item 4.2), the pacenaker
according to O3 determ nes a bl ood i npedance signal on
the basis of a substantially different technique
consisting in feeding a continuous alternating current
to an el ectrode and denodul ating the signal picked up
by the sane el ectrode. Hence, in order to arrive at the
cl ai med subject-matter, the skilled person starting
fromOG3 would have to decide not only to use two

el ectrodes instead of one but also to replace the

I npedance neasurenent of O3 with the one shown in OL.
There is no suggestion in the prior art that such
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nodi ficati ons of the pacemaker shown in O3 should be
regarded as obvi ous.

7. In summary, the Boards finds that the clai ned pacenaker
is not the result of a conbination of the teachings
di scl osed in docunents Ol and O3, and that, therefore,
the subject-matter of claim1 involves an inventive
step wthin the nmeaning of Article 56 EPC.

8.1 For these reasons, claim1l is considered to define
pat ent abl e subject-matter. The dependent clains 2 to 6
relate to specific enbodi nents of the rate-responsive
pacenmaker of the invention and, therefore, their

subject-matters al so i nvolve an inventive step

8.2 The description on file is in accordance with the
wor di ng of the all owabl e cl ai ns.

9. Hence, the Board is satisfied that the respondent's
request neets the requirenents of the EPC

Or der

For these reasons it is decided that:

1. The decision of the opposition division 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 follow ng docunents:

d ai rs: Nos. 1 to 6 as filed at the ora
proceedi ngs on 23 April 2001,

1248.D
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Descri ption: colums 1 to 6 as filed at the oral
proceedi ngs on 23 April 2001, colums 7
to 13 of the patent as granted,

Dr awi ngs: Figures 1 to 3 and 4A to 4E of the
pat ent as granted.

The Regi strar: The Chai r man:

R. Schunacher G Davi es

1248.D



