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Summary of Facts and Subm ssi ons

Eur opean patent application No. 87 311 516.6
(publication No. 0 273 768) was refused by decision of
the Exam ning Division, on the ground that the subject-
matter of claiml1l was not clear within the neani ng of
Article 84 EPC

The Examining Division in particular held that claim1
did not clearly define the essential nethod steps of
the iterative calculation perfornmed for conputing the
thermal properties, nor all the nethod steps needed for
achi eving the objective of avoiding any neasurenents
under no-flow conditions (see paragraph 1.6 of the
Reasons). The Examining Division further held that
there was no single inventive concept |inking together
the subject-matter of independent clainms 1 and 11
(Article 82 EPC) and that the subject-matter of

I ndependent claim11 | acked an inventive step within
the nmeaning of Article 56 EPC in view of the contents
of docunents:

D2: Journal of Bionmechanical Engineering vol. 106,
August 1984, pages 192 to 197; J. W Val vano et
al.: "The Sinmultaneous Measurenment of Ther nal
Conductivity, Thermal Diffusivity, and Perfusion

in Small Vol unes of Tissue".

The remai ni ng docunents cited in the European Search
Report are:

Dl: US-A-4 059 982;

D3: Journal of the National Cancer Institute vol. 60,
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Monograph 61, 1982, pages 437 to 445;
H. F. Bowran: "Heat Transfer Mechani sns and

Thermal Dosinetry”;

D4: US-A-4 522 512; and

D5: Annual Revi ew of Biophysics and Bi oengi neering
vol . 4, 1975, pages 43 to 80; H F. Bowman et al.
"Theory, Measurenent, and Application of Therna
Properties of Biomaterials".

The appel lants (applicants) filed an appeal against the
decision rejecting the application.

Wth their statement of grounds they filed an amended

i ndependent claim 1l and an anended claim 11 appended to
claim1l1, in replacenent of the independent clains 1 and
11 on which the rejection was based. In the statenent

of the grounds of appeal they submtted that claim1l as
anended was now clearly directed to a nethod conpri sing
an iteration step, in which intrinsic conductivity
and/or diffusivity were calculated in a tinme period
where there was flow and the thermal transfer effects
of flow were relatively | ow, perfusion being calcul ated
as a function of the result of said
conductivity/diffusivity cal culating step, and of
changes in the tenperature and power as occurred in a
second tine period when the thermal transfer effects of

fl ow were greater

The objections rai sed agai nst independent claim11l in
t he appeal ed deci sion no | onger applied since the claim
had been appended to claim 1.
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The Board infornmed the appellants in a comrunication of
its provisional opinion that the clains and description
still gave rise to certain objections, as set out in

t he conmuni cation, which called for further,
essentially formal anendnents.

In response to the communi cation of the Board, the
appel lants filed an anended set of clains 1 to 19,
toget her with anended pages 1, 5, 5a, 7, 7a, 9 and 27
of the description.

As their main request, they requested that the decision
under appeal be set aside and, inplicitly, that a
patent be granted on the basis of the newy filed

cl ai rs and pages of the description, together with the
remai ni ng pages of the description and draw ngs al ready
on file.

Caim1l, the only independent claimof the set of
clains in accordance with the nmain request, reads as
fol | ows:

"1. A nethod for determning, under flow conditions,
the perfusion in a nmediumhaving a fluid flowng in the
medi um conprising: locating a thermal probe in the
medi um applying power to the probe to create a
tenperature di fference between the probe and the nedi um
thereby to heat the nedium and nonitoring the power
supplied to the probe and the tenperature change of the
probe,

characterised by calculating the intrinsic therna
conductivity and/or diffusivity of the nediumas a
function of the changes in tenperature and power in a
first tinme period when the thermal transfer effects of
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flowin the mediumare | ow and the conductivity of the
nmedi um dom nates as a factor effecting therm
transfer; and

calculating the perfusion as a function of the
intrinsic conductivity and/or diffusivity calculated in
the previous step and the changes in tenperature and
power in a second tine period, subsequent to the said
first tinme period, when the thernmal transfer effects of
fl ow upon the probe are greater than the thernal
transfer effects of flow upon the probe during the
first time period.”

In the event that dism ssal of the appeal was
contenpl ated, the appellants requested that ora
proceedi ngs be summoned (auxiliary request).

Reasons for the Deci sion

2168. D

The appeal neets the requirenents of Articles 106 to
108 and of Rule 64 EPC. It is adm ssible, accordingly.

The anmended applicati on docunents do not in the Board's
opi ni on offend agai nst the provisions of Article 123(2)
EPC.

In particular, claiml corresponds in substance to

I ndependent claim 17 as filed, with the further
limtations that the calculated intrinsic thernal
property of the nedium as referred to in origina
claim17, is specified to be intrinsic thernal
conductivity and/or diffusivity, whilst the data used
for the calculation, as generally defined in origina
claim 17 are specified as being changes in tenperature
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and power, as was described in the second paragraph of
page 8 of the description as originally filed.

The fact that the clainmed nethod is perfornmed "under
fl ow conditions” was enphasised e.g. in the first
sentence of the Brief Summary OF The I nvention on
page 7 of the description as originally fil ed.

The extrapol ati on technique, the iterative cal cul ation
until convergence, the tenperature cycle, the selection
of the first and second tinme periods defined in
dependent clains 2 to 6 were disclosed originally in
conjunction with Figures 1 and 2 (see the description
page 19, second paragraph to page 26, first paragraph).

The imersing of a cooling neans in the nmediumin
accordance with claim7 was set out also in claim7 as
originally filed. The nethod with the specific
algorithnms as set out in clains 8 9 and 11 to 17
correspond in substance to the nethods of clains 8 to
16 as originally filed. The use of a therm stor bead as
set out in claim10 was disclosed in the fourth

par agr aph on page 10 of the description as originally
filed.

The nethod of clains 18 and 19, which involves the
calculating of a plurality of thermal conductivity
and/or thermal diffusivity values and their

extrapol ating, with the assuned val ue of perfusion
bei ng substantially zero, was disclosed originally in
conjunction with Figure 2 (see in particular the two
first paragraphs on page 23 as originally filed).

Finally, the description was anended only for
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adaptation to the clains as anended, and suppl enent ed
with a short summary of the rel evant content of
docunent D2, in agreenment with the requirenments of
Rule 27(1)(c) and (b) EPC, respectively.

Carity

The invention relates to a nethod for determ ning the
perfusion of a fluid through a nmedium (e.g. the flow of
bl ood through a tunour) under flow conditions, i.e.

wi thout interrupting the flow, by nonitoring the power
supplied to a probe located in the nedium and the
resulting change in tenperature of the probe (see the
first full paragraph on page 8 of the description).

The crux of the invention is the idea of performng a
first neasurenent at an early stage of the heating
cycl e, when perfusion does not yet nuch contribute to
the heat transfer, so as to cal cul ate values of the
thermal conductivity or diffusivity of the nmedi um which
are close to the "intrinsic" value (i.e. the value
under no-flow conditions). These values are then used
together with the values derived froma second
nmeasurenent perforned at a | ater stage, when the effect
of perfusion is nore pronounced, to calculate the true
per f usi on.

Present claim1l1l in the Board' s opinion now adequately
defines the above nethod, and in particular the two-
step process consisting first in "calculating the
intrinsic thermal conductivity and/or diffusivity of
the mediumas a function of the changes in tenperature
and power in a first tinme period when the thernal
transfer effects of flowin the nediumare |ow and the
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conductivity of the nedium dom nates as a factor
effecting thermal transfer”, followed by the second
step of "calculating the perfusion as a function of the
intrinsic conductivity and/or diffusivity calculated in
the previous step and the changes in tenperature and
power in a second tine period, subsequent to the said
first tinme period, when the thermal transfer effects of
fl ow upon the probe are greater than the therm
transfer effects of flow upon the probe during the
first tinme period".

The claimis also correctly drafted in the two-part
formrecomended under Rule 29(1) EPC, in view of the
nearest prior art disclosed in docunent D2 (see

her eunder) .

Patentability

The docunents on the file, in particular the citations
of the European Search Report, which in the Board's
opinion are correctly assigned to the "A" category as
di scl osi ng technol ogi cal background only, do not
anticipate the clainmed nethod, neither do they render
it obvious to a person skilled in the art.

In particular, docunent D2 is the sole citation to
teach the deriving of the value of perfusion directly
fromthe effective conductivity and diffusivity of a
medi um as neasured under flow conditions, and it thus
constitutes the nearest prior art as set out in the
preanble of claiml. In the nmethod of docunent D2,
however, the value of the effective perfusion is
obtained by a different iterative calculation froma
nmeasurenent of the transient voltage response required
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to maintain a volunme average tenperature increnent as
applied to the nedium (see the steps quoted 1 to 9 in
the |l eft-hand col um of page 194). This known net hod
nei t her involves, nor suggests the two-step process set
out in the characterising portion of present claiml.

In this respect, the Board notices that in the
exam ni ng procedure both the appellants and the
Exam ni ng Divi sion considered that the nethod of
docunent D2 required interruption of flow Flow
interruption is however disclosed in the docunent in
conjunction wth the operation of an experi nental
arrangenent, using an isolated rat |ever preparation as
shown in Figure 4 of page 195, only to evaluate the
proposed perfusion quantifying nethod, which itself
actually operates under flow conditions (see in
particular the first and the second paragraphs of the
"Concl usi ons" on page 197).

The net hod di sclosed in docunent D1 for the

determ nation of perfusion explicitly requires that the
intrinsic thermal properties of the nedium be first
determ ned under no-flow conditions (see e.g. all the
clainms directed to the determnation of the rate of
flow like clains 10, 13, 16, 28, 30 and 32).

Docunent D3 nerely shows results of cal cul ati ons of
perfusion as derived in a non-specified manner from
effective thermal conductivity, without hinting at the
cl ai med two-step procedure (see Figures 9 to 11).

Docunent D4 relates to the determ ning of the bul k
thermal conductivity of a particular material, which
does not involve any perfusion effects.
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Docunent D5 generally relates to the neasurenent of
thermal properties of biomaterials. It does not
descri be any details of a nmethod of determ ning tissue
perfusion. Quite on the contrary, the docunent states
that "despite the accunul ati on of valuable work in this
area, tissue perfusion has not been derived from
thermal properties” (see page 72, first paragraph).

For the above reasons the subject-matter of claiml is
consi dered to be novel and inventive within the neaning
of Articles 54 and 56 EPC.

The sanme concl usion applies to the subject-matter of
clains 2 to 19, by virtue of their appendence to

claim1l.

The patent application and the invention to which it
relates in the Board's view al so neet the renaining
condi tions of the Convention.

In particular, the objections put forward by the

Exam ning Division in the appeal ed deci si on agai nst the
subj ect-matter of then independent claim 11l under
Articles 82 (lack of unity) and 56 EPC (| ack of

i nventive step) no |longer apply to present claiml1l1,

whi ch is now appended to claim 1.

The description has al so been adequately adapted to the
wor di ng of independent claim1, and supplenented with a
short summary of the relevant content of the nearest
prior art as constituted by the nethod of docunment D2.

The appel |l ants' main request can therefore be all owed.



The appel | ant s’

- 10 - T 0966/ 97

auxiliary request for oral proceedings

need not be considered further, accordingly.

O 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 first instance with the

order to grant a patent as follows:

Cl ai ns:

Descri ption:

Dr awi ngs:

The Regi strar:

2168. D

1to 19 as filed with the appellants’
letter dated 1 June 1999;

pages 2 to 4, 6, 8 and 10 to 26 as
originally filed;

pages 1, 5, 5a, 7, 7a, 9 and 27 as filed
with the appellants' letter dated 1 June
1999;

page 1/1 as originally filed

The Chai r nan
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P. Muartorana E. Turrini
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