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Summary of Facts and Subm ssi ons

The appel | ant (applicant) |odged an appeal, received on
22 May 2002, against the decision of the exam ning

di vi sion, dispatched on 27 March 2002, refusing

Eur opean patent application No. 97 107 325.9
(publication nunber 0 804 943). The fee for the appeal
was paid on 22 May 2002. The statenent setting out the
grounds of appeal was received on 24 July 2002.

The exam ning division refused the application on the
ground that claim 1l contained subject-nmatter extending
beyond the content of the application as filed
(Article 123(2) EPC).

1. In a comuni cati on acconpanyi ng the sumons to oral
proceedi ngs, the Board referred, inter alia, to the
followi ng prior art docunent:

Dl: WO A-94/28971

L1l Oral proceedings were held on 28 Cct ober 2004.

| V. The appel | ant requested that the decision under appeal
be set aside and that a patent be granted on the basis
of the follow ng docunents:

Mai n Request :

Cl ai ns: 1 to 8 filed on 28 Septenber 2004,

Descri ption: pages 1 and 4 to 12 as originally filed,
pages 2, 3 and 3a filed on 9 May 2001,

2895.D
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Fi gur es: 1tob5 7 and 8 as originally filed,
6 and 9 filed on 24 July 2002;

Auxi liary Request 1I:

Cl ai ns: 1to 7 filed on 28 Septenber 2004,

Description and Figures as for the main request;

Auxi liary Request |a:

Cl ai ns: 1to 7 filed in the oral proceedi ngs on
28 Cct ober 2004;

Auxi liary Request 11:

Cl ai ns: 1to5filed on 24 July 2002 as
Auxi liary Request 1I;

Auxiliary Request 111:

Cl ai ns: 1to 7 filed on 24 July 2002 as
Auxi liary Request 11;

Auxi liary Request |V:

Cl ai ns: 1 to 3 filedin the oral proceedings on
28 Cct ober 2004;

The wording of claim1 of the main request reads as
fol |l ows:

"1l. A systemfor verifying radiation dose delivered to
an object, the system conpri sing:
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a radiation source (20) adapted to generate an
out put beam (1) directed to the object (13) and

detector nmeans (91) arranged beneath said object
(13) fromthe viewpoint of the output beam source and
capabl e of measuring radiation exiting fromsaid object
(13) and caused by said out put beam passed through said
obj ect and capable of generating exit radiation signals,

characterized by

processi ng neans (18) for reverse cal culating the
radi ati on dose delivered to the object (13) based on
said exit radiation signals and attenuation factors of
said object.”

The wording of claiml of auxiliary request | reads as

foll ows:

"1. A systemfor verifying radiation delivered to an
obj ect, the systemconprising: a radiation source (20;
602) adapted to generate an output beam (1) directed to
t he object (13) and

detector means (91; 600) arranged beneath said
object (13) fromthe view point of the output beam
source and capabl e of nmeasuring radiation exiting from
said object (13) and caused by said out put beam passed
t hrough sai d object and capabl e of generating exit
radi ati on signal s,

characterized by

processi ng nmeans (18) adapted:

- for calculating an incident beamfromthe
radi ati on source (602) using the exit radiation
nmeasured by the detecting nmeans (91) and attenuation
factors of the object (13) and
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- for generating a delivered radiati on map
based on the incident beam and the attenuati on
factors."

The wording of claiml1l of auxiliary request la reads as
fol |l ows:

"1l. A systemfor verifying radiation delivered to an
obj ect, the system conpri sing:

a radiation source (20; 602) adapted to generate
an out put beam (1) directed to the object (13) and

detector means (91; 600) arranged beneath said
object (13) fromthe view point of the output beam
source and capabl e of neasuring radiation exiting from
said object (13) and caused by said out put beam passed
t hrough sai d object and capabl e of generating exit
radi ati on signal s,

characterized by

processi ng nmeans (18) adapted:

- for calculating an incident beamfromthe
radi ati on source (602) using the exit radiation
nmeasured by the detecting nmeans (91), attenuation
factors of the object (13) and positional information
of the relative position of the object to the radiation
source (602) and

- for generating a delivered radiation map
based on the incident beam and the attenuation
factors."

The wording of claim1l of auxiliary request Il reads as
fol | ows:

"1l. A systemfor verifying radiation delivered to an

obj ect conpri sing:
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a radiation source (20) adapted to generate an
out put beam (1) directed to said object (13), and

detector nmeans (91; 600) disposed such that said
object (13) is between said radiation source and said
det ect or neans, and capabl e of neasuring radiation
exiting fromsaid object (13) as a result of said
out put beam

characterized by

processi ng nmeans (18) for determ ning an anount of
radi ation (610) delivered to two or nore areas of said
obj ect based on neasured exit dose val ues and on
attenuation factors of two or nore anatom ca
structures (620, 621, 622) respectively correspondi ng
to the two ore [sic] nore areas, and

out put nmeans (70,80) for outputting an anmount of
radi ati on (700; 840; 900) delivered to each of the two
ore [sic] nore areas in conparison with an anmount of
radi ation (720) planned for delivery to each of the two

or nore areas."”

The wording of claim1l of auxiliary request |1l reads
as follows:

"1. A systemfor verifying radiation delivered to an
obj ect conpri sing:

a radiation source (20) adapted to generate an
out put beam (1) directed to said object (13), and

detector nmeans (91; 600) disposed such that said
object (13) is between said radiation source and said
det ect or neans, and capabl e of neasuring radiation
exiting fromsaid object (13) as a result of said
out put beam

characterized by
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processi ng neans (18) for reverse calculating a
delivered radi ati on dose nmap (610) with data of the
amounts of radiation delivered to two or nore areas of
sai d object, said reverse cal cul ation being based on
neasured exit dose values and on attenuation factors of
two or nore anatom cal structures (620, 621, 622)
respectively corresponding to the two ore [sic] nore
areas, and

out put nmeans (70, 80) for outputting the delivered
radi ati on dose map (700, 840, 900)."

The wording of claiml1l of auxiliary request |V reads as
fol |l ows:

"1. A systemfor verifying radiation delivered to an
obj ect, the system conpri sing:

a radiation source (20) adapted to generate an out put
beam (1) directed to the object (13) and detector neans
(91) arranged beneath said object (13) fromthe

vi ewpoi nt of the output beam source and capabl e of
nmeasuring radiation exiting fromsaid object (13) and
caused by sai d output beam passed through said object,
sai d detector nmeans being capable of generating exit
radi ati on signals,

characterized by

processi ng neans (18) for calculating the radiation
exiting fromsaid object (13) based on a pl anned

radi ation to be delivered to said object and
attenuation factors of said object and neans for

enabl ing a conparison of the cal cul ated radiation
exiting fromsaid object with the neasured radiation
exiting fromthe object.”
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The appel lant's argunents can be summari sed as foll ows:

Mai n Request

2895.D

The original description (page 7, lines 1 to 7)
specified that the detector unit was capabl e of
nmeasuring the radiation exiting an object. The anopunt
of radiation exiting this object (ie the exit dose
information) could be used to verify the radiation
treatnment. Thus, the detector unit within a portal

i mgi ng systemwas used to gather the patient's exit
dose information fromwhich the delivered radiation
dose was then reverse cal culated by the CPU. This
general description of the basic idea of the invention,
i.e. to base the incident beamon exit radiation
signals al one, had been clearly originally disclosed
also by original claiml. CQaim1l according to the main
request, which was limted with respect to the original
claiml by including in addition a reference to the
attenuation factors did not extend beyond the content
of the application as filed and therefore did not
violate Article 123(2) EPC.

Docunent D1 described a system conbi ning a hi gh-energy
radi ation therapy device with a tonographic inmaging
devi ce. The tonographic i magi ng system produced a

t onographi c i mage of the patient for treatnent planning
pur poses prior to radiation therapy. During the

radi ati on therapy treatnent, however, the radiation
dose actually absorbed by the patient was not nonitored.
Though D1 al so foresaw that a hi gh-energy detector
array could be added for verification purposes, it
failed to disclose what information would be derived
fromthis detector and did not suggest that a reverse
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cal culation of the radiation dose delivered to the

pati ent could be based on the exit signals fromthis
detector. The skilled person would only understand from
this disclosure that the purpose of the high-energy
detector was to verify the shape of the radiati on beam

Auxiliary Requests I, la, Il, Ill and IV

Al t hough sonme of the amendnents in clainms 1 according
to the auxiliary requests were not explicitly disclosed
in the original application docunents, a highly-
qualified person skilled in the technical field of

hi gh-energy radi ati on therapy systens would find them
directly and unanbi guously derivable fromthe
application as filed.

Reasons for the Decision

1

The appeal is adm ssible.

Mai n Request
Article 123(2) EPC

2895.D

Claim 1 according to the main request corresponds to
t he i ndependent cl ai m whi ch the exam ning division
deci si on regarded as conprising undi scl osed subj ect -
matter (Article 123(2) EPC). Wth respect to the
findi ngs of the exam ning division, the Board

acknow edges that the application as originally filed
does not explicitly disclose the follow ng feature of
claim1:
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"processing neans (18) for reverse calculating the
radi ati on dose delivered to the object (13) based on
said exit radiation signals and attenuation factors of

sai d object".

In other words, the original application docunments do
not explicitly teach that the reverse cal cul ati on of
the radi ati on dose is based on the neasured exit

radi ation and on the attenuation factors of the
irradi ated object, but only that the reverse
calculation of the "the delivered radiation map" is
based on such paraneters (cf. claim2 as originally
filed).

However, in the Board's opinion, a person skilled in
the art of high-energy radiation therapy systens,
readi ng the application as originally filed, would
understand that the "reverse cal culation” not only of a
"delivered radiation map" but also of the "radiation
dose" delivered to the object necessarily inplies the
know edge and the use of the object's attenuation
factors and of their distribution within the irradiated
vol une (see e.g. application as published, colum 5,
lines 10 to 15 and colum 6, lines 38 to 45). In fact,
it is generally known in the art that the radiation
absorbed by an object is dependent both on the

radi ati on source and on the object's characteristics

(e.g. absorption factors).

Thus, the Board concludes that claim1l of the main
request is adm ssible under Article 123(2) EPC.
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| nventive Step

3.2

2895.D

Dl (see Figures 2, 2A and 8), which is considered to
represent the closest prior art docunent, shows a

radi ati on therapy systemconprising, inter alia, a

hi gh-energy radi ati on source (32) for irradiating
tumours in a patient's body and a primary barrier (107)
subt endi ng and occl udi ng each ray exiting the patient.
Both the radiation source and the primary barrier are
nounted on a rotatable gantry. A tonographic inmaging
system (63), also nmounted on the sane gantry, enploys a
| ess powerful x-ray source (28) and a detector array
(32) to produce a tonographic inage of the patient,

t hereby allowi ng verification of the patient's position
just prior to the radiation therapy treatnent. In
addition, a high-energy detector array (105) may al so
be placed on the internal surface of the primary
barrier (107) to receive the radiation fromthe high-
energy radi ati on source (32) which has passed through
the patient's body, in order to verify that the planned
radi ati on dose is properly delivered to the patient
(see page 13, lines 21 to 23 and page 18, lines 25

to 30). However, Dl does not specify how the high-
energy detector array (105) would be used for
nmonitoring the radiation therapy treatnent.

The subject-matter of claiml thus differs fromthe
system known fromD1l in that it further conprises the
following feature recited in the claims characterizing
portion:

- processing neans for reverse cal culating the
radi ati on dose delivered to the object based on
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said exit radiation signals and attenuation
factors of said object.

Dl is not directly concerned with the determ nation of
the radi ati on dose delivered to the patient during a
radi ati on treatnment. However, it points out that the
control of the radiation therapy machine involves "the
definition of a desired dose map 75" (page 21, line 21).
Such a map "nmay be nost easily entered by displaying

t he tonographic i mage of each slice of a patient on the
display 71 or the termnal 70 and manual ly tracing
around the tunorous area 76 using a track-ball or
simlar input device as is well understood in the art.
Standard area-filling conputer progranms nmay be used to
transfer the dose val ues assigned to each traced region
to the appropriate elenent in the array of nenory
representing the desired dose map 75" (see page 21,
lines 17 to 30, and Figures 9A to 9D).

As the attenuation of the nediumaffects the fractional
contribution of the total energy rel eased per unit nass
("terma") fromthe beans at different incident angles,
in cases where accurate cal culation of the radiation
dose is critical, the dose distribution should be
cal cul ated separately for each beam "based on the
attenuation of overlying voxels, such attenuation
deduced fromthe paraneters of the tonographic inmage"
(D1, page 25, line 32 to page 26, line 4).

In other words, Dl covers the follow ng aspects of a
radi ati on therapy treatnment which are relevant for the
assessnment of the inventive step of the clained

subj ect-matter
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- the need to specify the radiation dose to be
delivered to certain areas of the patient's body;

- the possibility of verifying on the basis of the
radi ation exiting the patient's body and detected
by a hi gh-energy detector that the planned
radi ati on dose has actually been delivered; and

- the fact that the attenuation of a radiation beam
passi ng through an object (i.e. its absorption by
t he object) can be evaluated on the basis of known
par aneters.

In the light of the teaching of D1, the Board considers
that it would be obvious to the skilled person referred
to above (see item2.2) to add to the radi ation therapy
system known from D1 nmeans for verifying that the

pl anned radi ati on dose was correctly delivered. Such a
skilled person would rely on processing neans for
calculating the radiation dose delivered to the object
on the basis of exit radiation signals, which could be
provi ded by the high-energy detector array, and of the
object's characteristics (i.e. attenuation factors). In
doing so, the person skilled in the art would arrive at
a systemfalling within the ternms of claim1 of the

mai n request .

Hence, the subject-matter of claim1l of the main
request does not involve an inventive step within the
meani ng of Article 56 EPC.
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Auxi | i ary Request |

4.1

4.2

Claim 1 according to auxiliary request | specifies that
t he processing neans is adapted:

- for calculating an incident beamemtted by the
radi ati on source using the exit radiation neasured
by the detecting nmeans and attenuation factors of
the irradi ated object; and

- for generating a delivered radiati on map based on
the incident beam and the attenuati on factors.

The above features find no support in the application
as filed which only discloses processing neans for
calculating the radiation delivered to (i.e. absorbed
by) the object, not the incident beam The sane applies
to the delivered radiati on map bei ng generated based on
t he incident beam and the attenuation factors.

Hence, claim 1l of auxiliary request | is not adm ssible
under Article 123(2) EPC

Auxiliary Request 11

2895.D

Claim1 according to auxiliary request Il specifies,
inter alia, that the processing neans determ nes an
amount of radiation delivered to two or nore areas of
sai d object based on neasured exit dose val ues and on
attenuation factors of two or nore anatom ca
structures respectively corresponding to the two or
nore areas. Simlarly, the output neans outputs an
amount of radiation delivered to each of the two or
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nore areas in conparison with an anmount of radiation

pl anned for delivery to each of the two or nore areas.

5.2 The definition of the processing neans and of the
out put means with respect to two or nore areas
corresponding to two or nore anatom cal structures
constitutes, in the Board's opinion, an arbitrary
sel ection not supported by the application as filed.
The original application only contained enbodi ments
showi ng three (see Figures 2 to 7 and 8b) or seven (see
Figure 9) such structures. Thus, the value "tw" is not
di sclosed in the original application, and noreover,
t he expression "two or nore" inplies a purposive
excl usion of "one" which cannot be clearly and
unambi guously derived fromthe application as fil ed.

5.3 Accordingly, the subject-matter of claim1l of auxiliary
request Il infringes Article 123(2) EPC.

Auxi liary Request 111

6. Since claim1l according to auxiliary request |1l also
refers to "two or nore areas"” of the object, the sane
reasoning as for auxiliary request Il leads to the sane
conclusion that this claimis not adm ssibl e under
Article 123(2) EPC

Auxi | iary Requests la and IV
Adm ssibility of late-filed requests

7.1 These requests were submtted in the oral proceedi ngs

hel d on 28 Cctober 2004, i.e. at a very late stage in
t he proceedi ngs.

2895.D
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Claim 1 according to auxiliary request la states that
the processing neans are adapted for cal culating an

i ncident beamemtted by the radiation source using the
exit radiation neasured by the detecting neans,
attenuation factors of the irradi ated object and
positional information of the relative position of the
object to the radiation source. As there is no support
in the application as filed for processing nmeans

cal culating the incident beamor for positional
information being taken into account in the cal cul ation,
the subject-matter of claim1 of auxiliary request la
infringes Article 123(2) EPC

The systemof claim 1l according to auxiliary request 1V
conprises neans for enabling a conparison of the
calculated radiation exiting fromthe object wth the
neasured radiation exiting fromthe object. Such neans,
however, are not disclosed in the original application
(Article 123(2) EPC).

As the late-filed auxiliary requests la and |V cannot
be regarded as clearly allowable, the Board exercises
its discretion not to admt theminto the appeal

pr oceedi ngs.

In conclusion, the Board finds that none of the
appellant's requests is allowable and that the present
application has to be refused.
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For these reasons it

The appeal is dism ssed.

The Registrar:

R. Schunacher

2895.D

I s decided that:

The Chai r man

G Davi es
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