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Summary of Facts and Subm ssi ons

2905.D

Eur opean patent application 92 916 035.6 (publication
No. O 746 774) was refused by a decision of the
exam ni ng divi sion posted 25 March 1998, on the grounds
of lack of novelty within the neaning of Articles 52(1)
and 54(3) and (4) EPC and of |ack of inventive step
(Articles 52(1) and 56 EPC).

The exam ni ng divi sion considered the teaching of the
earlier International application:

Dl: WO A-92/21987

to be detrimental to the novelty of the subject-matter
of the independent nethod claimthen on file. Moreover,
t he exam ning division held that the subject-matter of
all clainms on file was the result of an obvious

conbi nati on of the teachings of docunents:

D2: JOURNAL OF MOLECULAR STRUCTURE, vol. 58, 1980,
T. Hrschfeld et. al.: "Short range renote NQR
measur enent s", pages 63 to 77

D3: US-A-4 514 691; and

D4:  JOURNAL OF MAGNETI C RESONANCE, vol. 92, No. 2,
1991, M L. Buess et. al.: "NQR detection using a
meander|ine surface coil", pages 348 to 362.

The appel | ant | odged an appeal agai nst the decision on

25 May 1998 and paid the prescribed fee. On 22 July

1998 a statenent of grounds of appeal was filed.

Oral proceedings were held on 24 October 2002 at the
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request of the appellant.

The appel | ant requested that the decision under appeal
be set aside and that a patent be granted, according to
a main request, on the basis of clains 1 to 9 filed on
24 Septenber 2002 as then a third auxiliary request

and, according to an auxiliary request, on the basis of
claims 1 to 8 filed in the oral proceedings.

| ndependent clains 1 and 9 of the main request read as
foll ows :

"1l. A nethod of detecting a class of explosives and
narcotics containing nitrogen in a speci men by nucl ear
guadr upol e resonance, conprising the steps of:

(a) generating a train of radio frequency pul ses
havi ng a predeterm ned frequency;

(b) transmitting said train of radio frequency
pul ses to a coil

(c) irradiating the specinmen with an rf field of
predeterm ned strength in response to said train of
radi o frequency pulses to said coil at said step (b),
sai d specinmen having a | ocal magnetic field due to
di pol e-di pol e contri buti ons;
(d) detecting an integrated nitrogen signal in
response to irradiating the specinmen at said step (c);
(e) receiving said integrated nitrogen signal
detected at said step (d);

(f) conparing said integrated nitrogen signal to a
predeterm ned threshold val ue; and

(g) signalling when said integrated nitrogen
signal exceeds said predeterm ned threshold val ue;
characterized in that the strength of said
predetermned rf field and said |l ocal magnetic field is
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at aratio of 1:1 to 10: 1.

9. A systemfor carrying out the method of claiml
sai d system i ncl udi ng:

a coil of predeterm ned size for irradiating the
specinmen with a train of radi o frequency pul ses of
predet erm ned frequency and detecting an integrated
nitrogen signal in response to irradiating the
speci nen;

pul se generating nmeans for generating said train
of frequency pul ses;

coupling nmeans for transmtting said train of
radi o frequency pulses to said coil and receiving said
integrated nitrogen signal fromsaid coil;

conparing neans for conparing said integrated
nitrogen signal to a predeterm ned threshold val ue;

characterized in that said pul se generating neans
is capable of causing said coil to irradiate said
specimen with an rf field having a strength which is
from about equal to the strength of the | ocal magnetic
field of said sanple up to 10 tines the strength of the
| ocal magnetic field of the specinen.”

The auxiliary request does not contain device clains.
Its clains are identical to the nethod clains 1 to 8 of
t he main request.

The appellant's subm ssion in support of its requests
may be sunmarized as foll ows:

The invention was based on the recognition that nuclear
guadr upol e resonance (NQR) experinents for the
detection of explosives and narcotics could be
successfully perfornmed with rf magnetic fields which
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were nmuch I ower, ie by one or two orders of nagnitude,
than the fields previously required and were in fact
conparable to the strength of |ocal nmagnetic fields.
Very surprisingly, the strength of the detectable NQR
signal did not drop linearly with decreasing strength
of the rf field. The invention allowed to use |arger
coils with | ower power consunption and thus to detect
smal | quantities of nitrogenous expl osives or narcotics
in a large volune of material, as required for instance
for luggage inspection.

Docunent D1 did not teach to performan NQR experi nent
with an rf field which was so low that the ratio of its
strength to that of the local magnetic field was in a
range of 1 : 1 to 10 : 1, as specified in clains 1

and 9 of the main request as well as claim1l of the
auxiliary request. Hence the clainmed nethod was novel
with respect to the content of the earlier

I nternational application according to DI.

To performan NQR experinment within the clainmed range
was not known from documents D2 and D4 either:

As far as docunment D2 specified values of the strength
of the rf field actually enployed, it could be inferred
fromthe reference to the excitation by "d/2" pul ses of
50 ps length at the top of page 68 that an rf field of
approximately 11 Gauss (G was used, which, in the case
of the explosive RDX (having a local field of 0.13 G,
provided a ratio of about 85 : 1. Insofar as D2 showed
in Figure 4 the contour lines of a field pattern
obtained with a renote coil shown in Figure 3, it was
stated that the coil was not optinmumand that it did
not produce an optinmumrf field intensity. Thus, D2
actually taught away fromthe invention. But even if
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the skilled person contenpl ated perform ng an
experiment with an rf field indicated in Figure 4, it
was clear fromthe cross-hatched region shown in this
figure that the field values would vary between 2.1
and 2.7 G providing a range of ratios of 16 : 1 to 21

1, in case of RDX, and 66 : 1 to 84 : 1, in case of
TNT (having a local field of 0.032 §.

Docunment D4 nentioned a field strength of 1.7 G
However, it was indicated that, in the region
containing the sanple, the average field strength was
nearly tw ce as |arge. Mreover, the neasurenent was
done on sodiumnitrite (NaNG, having a local field

of 0.31 G, which was neither an explosive nor a
narcotic, and the ratio for this chemcal was 11 : 1,
ie outside the clainmed range. If an actual expl osive
such as RDX were used, the ratio would be significantly
hi gher (26 : 1). Furthernore, the nmethod known from D4
was suitable only for probing a sizeable surface area
to a very limted depth, whereas the invention was
concerned with searching | arge vol unes.

In summary, the cited prior art did not teach the
average skilled person, who was a chem st or physici st
famliar with nucl ear magneti c resonance as an

anal ytical tool, to detect explosives or narcotics by
NQR at the extrenely low rf fields clainmed (docunent D3
did not refer to NQR nmeasurenments at all),
notw t hstanding the fact that he woul d have w shed, for
obvi ous reasons, to save power. On the contrary, the
prior art led the skilled person to think that
substantially higher rf fields were required in order
to observe the relatively weak NQR signals. Thus, in
the present case, although the skilled person knew the
art of reference and probably was aware of the problem
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to be solved, he did not know nor |earn the clai ned
sol uti on.

Reasons for the Decision

The appeal conplies with the requirenents of
Articles 106 to 108 and Rule 64 EPC and is, therefore,
adm ssi bl e.

Arendnent s

| ndependent clains 1 of the main and auxiliary requests
correspond in substance to original claimb5. Dependent
claims 2 to 8 of both requests correspond to original
clainms 7 to 12 and 6, respectively.

Claim9 of the main request is based on original
claim 18, fromwhich an apparently insignificant
feature concerning the provision of an alarmfor
signalling the detection of an explosive or narcotic
has been del et ed.

The Board is thus satisfied that the amendnents conply
with the requirenents of Article 123(2) EPC.

Mai n request

Novel ty

Caim1l

Docunent D1 has a publication date of 10 Decenber 1992
and clainms a priority date of 23 May 1991 which lies

before the priority date 16 July 1991 of the present
application. The sanme states (ie AT, DE, FRL GB and IT)
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as for the present application were designated in the
international application. Furthernore, the application
according to Dl satisfies the requirenents of

Article 158(2) EPC. According to Article 158(1) EPC,

D1, therefore, constitutes prior art within the meaning
of Articles 54(3) and (4) EPC.

Dl (see in particular clains 1 and 21; and Figures 1
to 3 and 5 with the correspondi ng descri ption)

di scl oses a nethod of detecting a class of explosives
and narcotics by NQR according to the preanbl e of
claim1l and di scusses sone of the rel evant paraneters
of the NQR neasurenent. However, although reference is
repeatedly nmade to the desire to mnimze rf power
deposition into the body under exam nation (see page 2,
line 39 to page 3, line 5; page 3, lines 38 to 40; and
page 7, lines 34-40), D1 does not provide any explicit
data concerning the strength of the rf field.

In view of the absence from D1 of any specific

di scl osure concerning the strength of the rf magnetic
field, the Board does not concur with the exam ning
division in its finding of |ack of novelty for the

subj ect-matter of the independent nethod claiml of the
main request. In fact, the Board is not convinced that
it can be argued that the skilled person using the

nmet hod according to DI woul d inevitably choose an rf
field strength corresponding to a ratio within the

cl ai med range.

Si nce, noreover, none of the other docunents of the
avai l abl e prior art discloses a nethod conprising al
the features of claim1 under consideration, the claim
has to be regarded as defining novel subject-matter.
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Claim?9

D1 (see in particular Figure 1) discloses also a system
for carrying out a nethod of detecting a class of
expl osi ves and narcotics containing nitrogen including
a coil, pulse generating neans, coupling neans and
conparing nmeans within the neaning of the preanbl e of
claim9 under consideration.

Mor eover, the pul se generating neans of the NQR
detecting systemaccording to D1 are perfectly capable
of causing, in accordance wth the characterising
clause of claim9, the coil to irradiate the specinen
with an rf field having a strength which is from about
equal to the strength of the | ocal magnetic field of
said sanple up to 10 tines the strength of the |oca
magnetic field of the specinen, since it is an inherent
feature of such pul se generating neans that the pul se
anplitude can be set to any desired level within a
range fromzero to a maxi num val ue determ ned by the
capabilities of the rf power anmplifier.

It follows that, as far as the technical elenents and
their functional capabilities are concerned, the

cl aimed system does not differ fromthat described

in DL. This finding was i ndeed acknow edged by the
appel | ant.

Finally, the phrase "a systemfor carrying out the
met hod of claim 1" cannot be considered to render the
cl ai mred system as such new because novel details of a
nmet hod of operating a device cannot be considered to
constitute novel device features as long as the
correspondi ng structural elenments of the known device
are capabl e, w thout any technical nodification, of
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bei ng operated in the novel manner.

Consequently, the subject-matter of claim9 under
consideration | acks novelty within the neaning of
Articles 52(1) and 54(3) and (4) EPC in conjunction
with Articles 158(1) and (2) EPC

The main request is therefore not allowable.

Auxi | iary request

| nventive step

From docunent D2 (see in particular pages 64 to 68 and
t he chapter "Experinmental Results" at pages 74 to 77) a
nmet hod of detecting explosives and narcotics by NQR i s
known whi ch enpl oys features (a) to (e) of claiml
under consideration. Specific explosives under

exam nation are TNT and RDX. In fact, the results of
two experinents are presented, which mainly differ in
the type of the coil used for irradiating the specinen
and detecting the NQR signals: a spectronmeter with a
solenoid coil, which is capable of producing an rf
magnetic field of about 20 Gin a cylindrical sanple
(see page 66, |ast paragraph), or a renote system in
whi ch the solenoid coil is replaced by a renpte coil in
the formof a ribbon pancake coil (see page 68, third
par agraph and Figure 3). Wth respect to the latter
system it is indicated in Figure 4 that the strength
of the rf magnetic field generated by the renote
sanpling geonetry drops over a sanple region extending
away fromthe coil froma value of 3.3 OCe closer to the
coil to 0.9 Oe further away fromthe coi

(corresponding to a variation of the magnetic fl ux
density between 3.3 Gand 0.9 G. Figures 9 and 10 show
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experinmental results obtained with the renote sanpling
geonetry for the expl osive RDX

The field range disclosed in Figure 4 of D2 corresponds
to a calculated range of 6.9 : 1 to 25.4 : 1 for the
ratio to the strength of the local field in RDX, ie a
range, the |lower end of which overlaps the clained
range.

Even if, for the sake of the argunent, the skilled
person took into consideration only the field range

of 2.1 to 2.7 OCe, accentuated in Figure 4 by
crosshatching, the resulting ratio would vary

between 16.1 and 20.8 and thus be still close to the
range specified in claim21 under consideration. Thus,
contrary to the appellant's subm ssion that the prior
art used rf fields which were one or two orders of
magni t ude hi gher than those applied in the invention,
D2 provides evidence as to the technical feasibility of
det ecting expl osives by NQR of !N nuclei at mnuch

smal ler rf fields. Apart fromthat, Figure 4 of D2
shows that a substantial part of the sanple (indicated
as "1st sanple") is placed in much lower rf fields
out si de sai d crosshat ched region.

Confirmation for the fact that NQR detection of N
nucl ei can indeed be perfornmed at relatively | ow

rf fields is given by docunent D4. D4 (see in
particul ar pages 348, 349, 353, 356 to 359) reports the
results of NQR experinments perfornmed on sodiumnitrite
(NaNG,) with a neanderline surface coil and conpares
these results with those obtained by neans of a
conventional solenoid coil. In the experinents
sunmarized in Figure 6, an rf magnetic field of 1.7 G
is calculated in the case of irradiating the sanple by
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the solenoid coil with a SORC pul se sequence at vari ous
spin-flip angles. Fromthe observed data it is

concl uded that the strength of the correspondi ng

rf field of the neanderline surface coil is nearly
twice as large (ie 3.4 G in a sanple located in the

i medi ate vicinity of the coil. Mreover, D4 sunmari ses
in Figure 5 data concerning the intensity of the
observed signal as a function of the distance between

t he sanple and the surface of the neanderline surface
coil. Signals fromrenote | ocations are observed, the
intensity of which drops by approximately an order of
magni tude with respect to the intensity neasured for

t he cl osest possible distance. Since, as indicated by
the authors of D4, a linear rel ationship between the
signal anplitude and the strength of the irradiating rf
field can be assuned, the data presented in Figure 5
inply the teaching that it is in principle feasible to
detect N NQR signals for rf magnetic fields having an
estimated strength as lowas 0.3 to 0.4 G

For NaNG, the field strength of 1,7 Gapplied in D4 in
t he experinment with the solenoid coil corresponds to a
ratio to the strength of the local field of
approximately 5.5 : 1. Fromthe conbined information
derivable fromFigures 5 and 6 of D4 a range of
approximately 1 : 1 to 11: 1 is calculated for the
experinments nmade with the neanderline surface coil. In
this context, it is noted that, if RDX instead of NaNGO,
were studied with the experinental setup of D4, the
ratio would lie in a range of 2 to 3 : 1 to 26 : 1.

A conparison with the only specific experinental data
concerning the strength of the rf field disclosed in
t he present application as given at page 5, lines 30
to 32 of the description ("for RDX-based expl osives,
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t he present invention has successfully utilized rf
fields as lowas 0.7 G') reveals that the experinents
reported in D4 operate at the sane lowrf fields as
envi saged by the present application. In any case, the
skill ed person, applying the teaching of D4 to the
detection of explosives or narcotics, is led to

consi der operation under experinmental conditions, for
which the range of field ratios would at | east
partially overlap with the range defined in claiml
under consideration. Perform ng the NQR experinents at
alowrf field strength neans | ess consunption of

rf power so that the problem addressed by the present
application is already solved in the experinents
according to D4 (and D2).

In view of the above observations, the Board cannot
agree with the appellant's perception of the teaching
of D4 since this perception does not take into account
the fact that the estimated value of 3.4 Gis actually
an upper limt value for the strength of the rf field
applied in the experinents performed with the surface
coil and that D4 shows experinmental results obtained
for significantly lower rf fields, the strength of
which conplies with the requirenent set out in the
characterising feature of claiml. In this respect, it
is immterial for the relevance of the teaching of D4
t hat the specinmen NaNG, i s neither an explosive nor a
narcotic, because the skilled reader of D4 woul d be
aware of the fact that sodiumnitrite constitutes a

wi dely used reference material for the detection

of N NQR, the experinental handling of which is far

| ess dangerous and/or restricted than the handling of
expl osives or narcotics. Finally, in view of the fact
that dependent claim4 is directed to the use of the
sane type of neanderline coil used in D4, the Board
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finds the appellant's argunment unconvincing that the
met hod known from D4 was suitable only for probing
sanples to a very limted depth, whereas the invention
was concerned with searching | arge vol unes.

It follows fromthe above considerations that the
skilled practitioner in the field of NQR detection

nmet hods | earns from docunents D2 and D4 about the
technical feasibility of perform ng N NQR experinments
at low excitation levels which correspond to a strength
of the rf field being as low as the strength of | ocal
magnetic fields.

Hence the subject-matter of claim 1 under consideration
is mainly distinguished fromthe teaching of

docunent D2 by the provision of steps (f) and (g), ie
the steps of conparing the detected nitrogen signal to
a predetermned threshold value and of signalling when
the detected signal exceeds this threshold val ue.

The Board concurs with the exam ning division's finding
that these features constitute neasures conventionally
applied to indicate a positive detection of dangerous
subst ances. Evidence for the fact that such neasures
are indeed conventional (eg in baggage inspection) in

t he context of detecting explosives by nuclear
resonance nethods is provided by docunment D3 (see in
particul ar the abstract and colum 8, lines 26 to 37).

Consequently, in view of the teachings of docunents D2
and D4, the skilled person would have devi sed a net hod
as defined in claim1l without the exercise of inventive
skill. Therefore, in the Board' s judgnent, the subject-
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matter of claiml of the auxiliary request does not
i nvol ve an inventive step within the neani ng of
Article 56 EPC. Claim1l is therefore not allowable.

4.7 Dependent clains 2 to 8 are al so not all owabl e because
of their dependency on an unall owabl e claim 1.
Mor eover, the additional features according to these
clainms are in principle known from D2 and/ or D4.

Or der

For these reasons it is decided:

The appeal is dism ssed.

The Regi strar The Chai r man

R. Schunacher G Davi es
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