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Summary of Facts and Subm ssi ons

1990.D

Al three parties to the first-instance appeal

proceedi ngs, i.e. the patent proprietor, opponent | and
opponent 11, have appeal ed against the interlocutory
deci si on of the opposition division finding European
patent No. 0 359 831 (European application No.

89 904 212.1 filed as International application No.

PCT/ JP89/ 00337 and published under the PCT as WO A-

8 909 397) as anended according to the auxiliary
request No. 7 submitted by the patent proprietor during
the first-instance oral proceedings to neet the

requi renents of the EPC.

The oppositions filed by opponent | and opponent I

agai nst the patent as a whol e were based on the grounds
of lack of novelty and | ack of inventive step

(Article 100(a) EPC).

In the decision under appeal the opposition division
hel d that the subject matter of the anmended cl ai ns
according to the auxiliary request No. 7 then on file
was neither anticipated nor rendered obvious by the
prior art and noreover allowed the replacenent of the
expression "enbodi ment of the prior art" at line 10 of
colum 5 of the description of the patent as granted by
"enbodi rent of the invention”

Anong the nunerous docunents, declarations and pi eces
of documentary and experinental evidence relied upon by
the parties in the course of the appeal proceedings,
the followng are cited in the present decision:
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D1: EP-A-0 170 375

D2: EP-A-0 255 291

D3: JP-A-63 058149 and English translation

D4: JP-A-63 003249 and English transl ation

D5: EP-A-0 225 061

D6: (GB-A-2 090 659

E7: EP-A-0 136 362

The patent proprietor requested setting aside of the
deci si on under appeal and the maintenance of the patent
in amended formon the basis of a main request or one
of a set of auxiliary requests filed with its statenent
of grounds of appeal.

Wth their respective statements setting out the
grounds of appeal, opponent | and opponent |l each
requested setting aside of the decision and the
revocation of the patent in its entirety.

Al the parties requested oral proceedi ngs on an

auxi | iary basis.

Oral proceedi ngs were appoi nted consequent to the
auxiliary requests of the parties. In a comunication
acconpanyi ng the summons to oral proceedings the Board
noted, inter alia, that the contested European patent
was granted on the basis of the English translation
(published pursuant to Article 158(3) EPC as EP-A-
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0 359 831) of the International application as
originally filed in Japanese (published under the PCT
as WO A-89 09397), the latter constituting, by virtue
of Article 150(3) EPC, the European patent application
as originally filed, and that, in the absence of any
request fromthe parties to the contrary, it would be
assunmed for the purpose of the assessnment of whet her

t he amendnents to the patent as granted fulfil the
requirenments of Article 123(2) EPC, that the English
translation EP-A-O0 359 831 of the original application
is identical in content with the International
application as originally filed in Japanese. The Board
al so noted that the allowability of the replacenent of
t he expression "enbodi nent of the prior art" by
"enbodi ment of the invention" at line 10 of colum 5 of
t he patent specification, either as an amendnent as
such (Article 123(2) EPC) or as a correction of an
error (Rule 88 EPC), would have to be assessed on the
basis of the original application.

In reply to the sumons, opponent | stated by letter of
22 April 2003 that it maintained its requests and that
it would not attend the schedul ed oral proceedings, the
patent proprietor filed with the letter dated 26 My
2003 sets of anended clains according to a main request
and auxiliary requests No. 1 to 17 together with a

decl aration of Teruo Naganuma dated 26 May 2003, and
opponent Il notified the Board by letter dated 10 June
2003 that it "dismsses (wthdraws) its opposition”

Qpponent 11, having withdrawn its opposition, took no
further part in the appeal proceedings.
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In view of the envisaged non-attendance of opponent |
at the oral proceedings, the board drew the attention
of the parties to Article 11(3) of the anended Rul es of
Procedure of the Boards of Appeal that entered into
force on 1 May 2003 (see Tel efax dated 24 June 2003).

Oral proceedings before the Board took place on 9 July
2003 in the presence of the representative of the
patent proprietor and in the absence of opponent I.
During the oral proceedings, the representative of the
pat ent proprietor anmended the set of clainms according
to the auxiliary request No. 13, requested to proceed
with the resulting set of anended clainms as the new
single request, thus withdrawing all the sets of clains
according to previous requests, and requested setting
asi de of the decision under appeal and the maintenance
of the patent in anended form according to the new
single request, with the description to be adapted

subj ect to replacenent of the expression "enbodi nent of
the prior art” in colum 5, line 10 of the patent
specification by "enbodi nent of the invention". In
reply to a question of the Board, the representative of
the patent proprietor did not agree to the introduction
of the ground of opposition under Article 100(c) EPC
with regard to the features of dependent claim8 as
granted, which claimhad been renunbered as dependent
claim6 in the new single request. At the end of the
oral proceedings the Board gave its deci sion.
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| ndependent clainms 1 and 11 according to the present
request of the patent proprietor read as foll ows:

" 1. A biosensor for determning a substrate
concentration in a sanple solution conprising a base
plate (1) conprising an el ectrode system (4, 5; 5, 41,
42, 43) being covered by a reaction |ayer (14), said

el ectrode system (4, 5; 5, 41, 42, 43) and said
reaction | ayer (14) having forned thereon a space (8;
81, 82) being defined by a spacer (7, 7') and a cover
(9), said space (8, 81, 82) being provided with an

i ntroducing port (10) for introducing said sanple
solution into said space by capillary phenonenon and a
di scharge port (11, 12, 13) for discharging the gas in
said space (8, 81, 82) by inflow of said sanple
solution, said electrode system (4, 5; 5, 41, 42, 43)
bei ng equi pped wth at |east an el ectrode for
measurenent (4, 41, 42, 43) and a counter el ectrode (5,
5'), at least an enzyne being carried on said reaction
| ayer (14), a change in concentration of a substance in
the reaction between said enzyne and said sanple
solution being detected with said el ectrode system (4,
5; 5, 41, 42, 43) to determ ne a substrate
concentration in said sanple solution, wherein said

el ectrode system (4, 5, 5'; 41, 42, 43) conprising at

| east said el ectrode for neasurenent (4; 41, 42, 43)
and said counter electrode (5,6 5") is forned on said
base plate (1), being an insulating base plate, said
reaction layer (14) is formed on the surface of said

el ectrode system (4, 5, 5 ; 41, 42, 43) and said
reaction |ayer (14) conprising an enzyne | ayer conposed
of an oxi doreductase and a hydrophilic high nol ecul ar
substance has fornmed thereon an el ectron acceptor | ayer

containing a surface active agent. "
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11. A process for preparing a bi osensor which
conprises formng an el ectrode system conpri sing at

| east an el ectrode for neasurenent and a counter

el ectrode on an insulating base plate, coating a

hydr ophi l'i ¢ hi gh nol ecul ar substance aqueous sol ution
and an oxi doreduct ase aqueous sol ution on said

el ectrode system and then drying to forman enzyne

| ayer, spreading a m xture of an el ectron acceptor and
an organi c solvent onto said enzynme |ayer, renoving
said organic solvent to forman el ectron acceptor | ayer
and then integrating this assenbly with a cover for
form ng a space for receiving a sanple by capillary
phenonenon and havi ng an introducing port and a

di scharge port, wherein said el ectrode system (4, 5,

5'; 41, 42, 43) conprising at |east said el ectrode for
nmeasurenent (4; 41, 42, 43) and said counter el ectrode
(5, 5") is forned on said base plate (1), being an

i nsul ati ng base plate, said reaction layer (14) is
formed on the surface of said electrode system (4, 5,
5'; 41, 42, 43) and said reaction |ayer (14) conprising
an enzynme | ayer conposed of an oxi doreductase and a
hydr ophi li c high nol ecul ar substance has forned thereon
an el ectron acceptor |ayer containing a surface active

agent. "

Claims 2 to 10 and clainms 12 to 14 are appended to
claims 1 and 11, respectively.

During the witten proceedi ngs the patent proprietor
advanced the follow ng argunents in support of its
requests:
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The repl acement of the expression "enbodi nent of the
prior art" by "enbodi nent of the invention" in

colum 5, line 10 of the patent specification is based
on the passages in colum 4, lines 55 to 58 and
colum 9, lines 29 to 37 of the patent specification,

it being immediately clear to the skilled reader of the
passages that the expression "enbodi nent of the prior
art" was a translation error and that the enbodi nent
shown in Figure 11 is al so described as an enbodi nment
of the invention. This conclusion is further supported
by the statenments in point 2 of the declaration of

T. Naganuna.

Docunent D1 di scl oses bi osensors and nentions the use
of enzymes and sucrose. However, sucrose is not a
surface active agent within the neaning of the patent
and in any case the docunent does not disclose any
speci fic enbodi nent involving the use of an enzyne and
sucrose. In particular, the single exenplified

enbodi ment i ncluding an enzynme coating is disclosed
with reference to Figure 8; the coating contains an

i mmobi |i zed urease enzyne but no sucrose is nmentioned
in the exanple.

The di scl osure of docunent D2 only incorporates by way
of reference the el ectrodes described in docunent D1
(colum 4, line 52 ff.) and does not include any ot her
feature of the biosensors disclosed in docunent D1.

The sensors disclosed in docunents D3, D4 and E7 are
constituted by a porous body and a filtration |ayer

wi thout a capillary fill space and the sensor discl osed
i n docunent D5 conprises two conpartnents separated by
an el ectroactive nmenbrane. Therefore, these docunents
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pertain to a conpletely different construction and
wor ki ng principle than the bi osensor according to the
pat ent .

I n addition, none of the docunents discloses the
specific layered structure of the reaction |ayer
according to clains 1 and 11.

In view of docunent D1, which appears to constitute the
cl osest prior art, the problem solved by the invention
is the provision of a biosensor suitable for accurately
nmeasuring a substance concentration in a trace anmount
and in which the sanple is snmoothly and uniformy
sucked into the biosensor. Wen the oxidoreductase and
the el ectron acceptor are mxed in a single |ayer, the
two conponents can react during storage due to humdity
in the atnosphere; upon reaction of these two
conmponents, the resulting blank signal is higher, and
thus it would not be possible to neasure | ow substance
concentrations accurately. Experinents have shown that
the specific layered structure of the claimed biosensor
causes the bl ank response of a solution containing no
gl ucose to be nuch lower; in particular, after 6 nonths
of storage the blank signal of the clainmed biosensor is
only 10 to 20% of the blank signal of a biosensor
havi ng the same conponents m xed in one |layer. In
addition, apart fromthe manufacturing advant ages

menti oned in exanple 2 of the patent specification, the
provi sion of the surface active agent in the el ectron
acceptor layer assists in ensuring that the sanple is
snoothly and uniformy sucked into the biosensor, i.e.
wi t hout the generation of bubbles that would have an

adverse influence on the neasurenent accuracy.
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Nei ther D1 nor the other docunents suggest that these
advant ages can be achieved with the clai med bi osensor.
In particular, docunents D3, D4, D5 and E7 pertain to a
conpletely different construction and working principle
and for this reason the skilled person would not have
turned to these docunents to solve the problem In
addition, in docunents D2, D3 and D4 gl ucose oxi dase
and potassiumferricyani de are m xed together and
docunent E7 teaches increasing the filtration rate by
nmeans of a surface active agent but does not suggest

i mproving the snooth and uniformdistribution of a
sanple in a capillary cell containing a reaction |ayer.

During the oral proceedings the patent proprietor
essentially repeated the argunents submitted during the
witten proceedi ngs, stressed that the blank signal of
t he biosensor is significantly | ower when the | ayer
containing the electron acceptor is fornmed on the
enzyne | ayer and submtted that docunent E7 nmentions
the separation of the enzyne and the el ectron acceptor
only in connection with the size of the crystals of the
el ectron acceptor (page 14, line 4 ff.) wthout
suggesting any effect on the measurenent accuracy of a
bi osensor of the capillary fill cell type.

During the appeal proceedi ngs opponent | only comented
on the patent as anmended according to the request

al l owed by the opposition division and in a letter
dated 11 July 2002 expressly declined "to file any
further subm ssions” with regard to clains anmended
according to subsequent requests of the patent
proprietor. Among the argunents submtted by opponent |
in support of its requests, only the following are
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pertinent to the present request of the patent
proprietor:

The passage in colum 5, lines 8 to 10 of the patent
specification describes Figure 11 as an "enbodi nent of
the prior art". The effect of the replacenent of the
expression "enbodi nent of the prior art” by "enbodi nent
of the invention" is that Figure 11 is then discl osed
as an enbodi nent of the invention. This amendnent,
however, cannot be derived directly and unanbi guously
fromthe original application within the neaning of
decision G 11/91, Q) EPO 1993, 125 and therefore the
amendnent does not constitute an all owabl e correction.
In addition, the anmended expression introduces subject
matter dianmetrically opposite to the information
content of the correspondi ng passage of the original
application and for this reason cannot be consi dered
either as an all owabl e amendnment under Article 123(2)
EPC.

Reasons for the Decision

1990.D

Adm ssibility of the appeals filed by the patent
proprietor and by opponent |

The appeal filed by the patent proprietor and the
appeal filed by opponent | each conply with the
provi sions nentioned in Rule 65(1) EPC and both are
t heref ore adm ssi bl e.
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Appeal filed by, and procedural status of opponent 11

The decl aration nmade by opponent |1 during the appeal
proceedings to wthdraw its opposition (see point V
above) is to be treated as a withdrawal of all its
pendi ng requests and therefore also as a w thdrawal of
its own appeal (see G 8/93, QJ EPO 1994, 887, point 2
of the reasons). In these circunstances, the Board
considers it neither necessary nor appropriate to rule
on the adm ssibility of the appeal filed by

opponent 11.

In addition, since during the appeal proceedings the
parti es have only raised substantive issues with regard
to the opposed patent and there was no liability issue
i nvol vi ng opponent |1 - see T 789/89, QJ EPO 1994, 482,
points 2.3 to 2.6 of the reasons - opponent Il ceased
to be a party to the present appeal proceedi ngs upon
notification of the withdrawal of its opposition on

10 June 2003. Consequently, the subm ssions of

opponent Il are - unless otherw se expressly deened
appropriate by the Board pursuant to Article 114(1) EPC
- disregarded in the follow ng.

Procedural nmatters

Article 100(c) EPC as ground of opposition

During the witten appeal proceedings, the assessnent
of features incorporated by way of anmendnent into the
clainms of previous requests and relating to the
hydrophilic characteristics of the surface of the space
of the biosensor as nmentioned, inter alia, in dependent
claim8 of the patent as granted rai sed questions as to
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t he conpliance of the amendnents with the requirenments
of Article 123(2) EPC

The anmendnments to the clainms according to the present
request of the patent proprietor, however, do not
affect nor involve features pertaining to the
hydrophilic characteristics of the space. In
particular, the features of dependent claim8 as
granted were not anmended, the single effect on this

cl ai m of the anendnents according to the present
request being the renunbering of the claimas dependent
cl ai m nunber 6 as a consequence of the deletion of
previ ous dependent cl ainms as granted.

In addition, the ground of opposition under

Article 100(c) EPC was not originally invoked by the
opponents in their respective grounds of opposition and
during the oral proceedings held before the Board (see
poi nt VI above) the patentee did not agree to the

i ntroduction into the proceedi ngs of the ground of
opposition under Article 100(c) EPC with regard to the
features of dependent claim8 as granted.

In these circunstances, followng the principles laid
down by the Enlarged Board of Appeal in its decision

G 9/91, QJ EPO 1993, 408 and in its opinion G 10/91, QJ
EPO 1993, 420 (see points 18 and 19 of the Reasons of
both cases and point 3 of the Opinion of case G 10/91),
the Board is barred fromconsidering the potenti al

i nci dence of points raised during the witten appeal
proceedi ngs on the issue of the conpliance of the
features of present dependent claim6 with the
requirenments of Article 123(2) EPC.
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Adm ssibility of evidence

During the appeal proceedings the parties have relied
upon nunerous docunents, declarations and pieces of
docunentary and experinmental evidence submitted after

t he ni ne-nonth opposition period in support of the
correspondi ng subm ssions and have di sputed the

adm ssibility of some of these pieces of evidence, in
particul ar that of docunment D6 which was not admtted
by the opposition division into the proceedings on the
procedural ground that the docunent was both late-filed
and prima facie not relevant and the adm ssion of which
into the proceedi ngs has been requested by opponent |
during the appeal proceedings. Anbong these pieces of

evi dence, those that were considered only in support of
subm ssions pertaining to features - such as the shape
of the tip portion of the biosensor and the hydrophilic
treatment of the space by neans of a surface active
agent - which were introduced by way of anendnent into
the clains of previous requests but that do not appear
any longer in the amended cl ains according to the
present request are disregarded by the Board as the
correspondi ng pi eces of evidence are not pertinent to

t he assessnent of the parties' subm ssions with regard
to the present request (Article 114(2) EPC). This is in
particul ar the case of docunent D6 which was relied
upon by the parties only in connection with the shape
of the tip portion of the biosensor.

Compl i ance of the anmendnents according to the patent
proprietor's request with Articles 123(2) and (3) EPC

As al ready noted by the Board in the conmuni cation
acconpanyi ng the summons to oral proceedings (see
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poi nt |1V above), conmpliance with the requirenents of
Article 123(2) EPC of the amendnents brought to the
patent is to be assessed with regard to the content of
the International application as originally filed in
Japanese and published as WD A-89 09397 and, unl ess

ot herwi se expressly contested by the parties (see
point 4.3 below), the content of the publication EP-A-
0 359 831 of the English translation of the

I nternational application is considered to be identical
to the content of the International application as
filed.

The subject matter of independent clains 1 and 11
according to the request of the patent proprietor
results fromthe conbination of the subject matter of
claim1 and claim 16 as granted, respectively, with the
features of dependent claim5 as granted, clains 1, 5
and 16 as granted corresponding to clains 1, 5 and 15,
respectively, as originally filed. The resulting

conmbi nation further specifies that the sanple sol ution
is introduced into the space by capillary phenonenon as
supported by the passage at lines 17 to 24 of colum 15
of the patent as granted and the correspondi ng passage
of the English translation EP-A-0 359 831 of the

| nt ernati onal application.

Dependent clainms 2 to 10 and 12 to 14 result from
dependent clains 2, 3, 6 to 8 12 to 15 and 17 to 19 as
granted, respectively, after renunbering of the clains
and adaptation of the wording of the clainms to the

subj ect matter of the correspondi ng anended i ndependent
claim the anended feature of the resulting dependent
claim8 relative to the surface active agent being
based on dependent claim 18 as granted and exanples 8
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(colum 13, lines 16 to 23) and 9 (colum 14, lines 4
to 9) of the patent specification and on the
correspondi ng parts of EP-A-0 359 831.

Accordingly, the anmendments brought to the clains of
the patent as granted according to the present request
of the patent proprietor satisfy the requirenents of
Article 123(2) EPC

In addi tion, the amendnents made to the clains result
inalimtation of the scope of protection of the
clainms as granted. The Board is therefore satisfied
that no extension of the protection conferred has
occurred (Article 123(3) EPC)

The patent specification referred in colum 5, lines 8
to 10 to the biosensor represented in Figure 11 as
constituting "another enbodi ment of the prior art”. The
patent proprietor has requested the replacenent of this
expression by "anot her enbodi ment of the invention" as
al l oned by the opposition division with regard to the
request then on file. Qpponent | has submtted that
this anendnent is neither supported by the original
application (Article 123(2) EPC) nor allowable as a
correction within the neaning of G 11/91 (supra), i.e.
as the correction of an error under Rule 88 EPC

The correspondi ng passage of the English translation of
the International application also refers to Figure 11
as "anot her enbodi nent of the prior art" (EP-A-

0 359 831, page 9, line 10). However, according to
point 2 of the declaration signed by T. Naganuma - the
Japanese patent attorney who was in charge of the
preparation of the English translation of the
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I nternational application originally filed in Japanese
for the entry into the regional phase before the EPO -
t he Japanese expression used in the corresponding
passage of the International application filed in
Japanese does not nean "the prior art", but "the
earlier” or "the prior" and in the context of the
correspondi ng passage the expression refers to an
enbodi nent of the invention described in the preceding
part of the description of the application. The Board
has no reason to doubt the correctness of these

subm ssions which in addition have not been contested
by opponent |. Accordingly, the application as
originally filed identifies Figure 11 as an enbodi nent
related to previous enbodi ments of the invention and
therefore constitutes itself an enbodi nent of the
invention. This conclusion is further supported by the
passage in colum 9, lines 29 to 37 of the patent
specification and the correspondi ng passage of EP-A-

0 359 831 according to which the shape of the tip
portion of the biosensor shown in Figure 5 "was rounded
as shown in the external view shown in Fig. 11"; since
according to this passage Figure 5 constitutes an
enbodi nent of the invention optionally incorporating
the rounded tip portion shown in Figure 11 and the

bi osensor represented in Figure 11 only differs from
that represented in Figure 5 by the rounded shape of
the tip portion of the biosensor, it has to be
concluded that Figure 11 was clearly described in the
application as originally filed as anot her enbodi nent

of the invention.

In view of the above, the replacenent of the expression
"enbodi ment of the prior art" by "enbodi ment of the
invention” in colum 5, Iine 10 of the patent
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specification according to the present request of the
patent proprietor satisfies the requirenents of
Article 123(2) EPC. The anendment being all owabl e as
such under Article 123(2) EPC on the basis of the
application as originally filed, the objection raised
by opponent | with regard to the allowability of the
amendnment as the correction of an error under Rule 88
EPC i s not pertinent anynore.

Novel ty of the subject matter of the clains according
to the patent proprietor's request

Clains 1 to 10

It has been undi sputed by the parties that docunment D1
di scl oses a bi osensor for determning the concentration
of an analyte in a sanple solution (abstract and the
enbodi nent di scl osed on page 14, line 14 to page 15,
line 26 with reference to Figures 2 and 3), the

bi osensor conprising a base plate of an insulating
material (lower plate 2, page 14, lines 18 to 20)
conprising an el ectrode systemforned on the base plate
(the el ectrode system shown in Figure 1 and di scl osed

in page 13, lines 7 to 31, see page 15, lines 14 to 23)
and covered by a reaction |layer fornmed thereon (layer 7,
see page 15, lines 1 to 14 together with page 3,

lines 20 to 25), the electrode systemand the reaction

| ayer having forned thereon a space (the capillary cel
cavity 4, see page 14, lines 18 to 26) being defined by
a spacer (bonding tracks 3) and a cover (upper plate 1),
t he space being provided with an introduction port (the
aperture at side 5) for introducing the sanple solution
into the space (page 14, lines 24 to 26) by capillary
phenomenon (page 14, lines 30 to 36) and a discharge
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port for discharging the gas in the space by inflow of
t he sanple solution (page 14, lines 26 to 29), the

el ectrode system being equi pped with an el ectrode for
nmeasurenent and a counter el ectrode (page 15, lines 14
to 18 together with page 12, lines 4 to 9), at least an
enzynme being carried out on said reaction |ayer

(page 15, lines 6 to 14), a change in concentration of
the analyte in the reaction between the enzynme and the
sanpl e solution being detected with the el ectrode
systemto determ ne the anal yte concentration in the
sanpl e solution (page 24, lines 16 to 35).

In addition, the reaction | ayer of the biosensor
according to the enbodi nent disclosed with reference to
Figures 2 and 3 includes urease enzynme as reactive
conponent (page 15, lines 6 to 10) and optionally

addi tional |ayers arranged side-by-side or superinposed
on each other (page 15, lines 11 to 14) and the
docunent nentions the alternative use of an

oxi doreduct ase and an el ectron acceptor (glucose

oxi dase and ferrocene, respectively, see page 11

lines 9 to 13 together with page 12, lines 4 to 9) as
reactive conponents of the reaction |layer. O her
variants disclosed in the docunent involve the use of
sucrose (page 11, lines 13 to 20, the paragraph
bridgi ng pages 11 and 12, and page 16, lines 31 to 35).

In view of the foregoing, and independently of whether
sucrose constitutes a surface active agent within the
meani ng of the invention as disputed by the parties
during the appeal proceedings, there is no disclosure
in docunent D1 that would anticipate a bi osensor as

cl ai med having the specific structure and conposition
of the reaction layer defined in claiml1, in particular
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that an enzyne | ayer has forned thereon an el ectron
acceptor layer containing a surface active agent.

Docunent D2 di scl oses a biosensor "with a configuration
as described” in docunent D1 (colum 3, lines 52 to 54)
and nore particularly constituted by "an adapted form
of the capillary cells provided with el ectrodes as
descri bed" in docunent D1, the draw ngs and description
of which "are incorporated [...] by reference, to be
nodi fied by the indications" given in the docunent
(colum 4, line 52 to colum 5, line 4). The reaction

| ayer conprises a hydrophilic carrier, an

oxi doreductase and an el ectron acceptor (a | ow

nol ecul ar wei ght pol yvi nyl pyrrolidone, glucose oxidase
and potassiumferricyani de, respectively, see colum 4,
lines 7 to 19, and colum 7, lines 1 to 19 and 33

to 37).

The patent proprietor has submtted that, apart from
the el ectrodes, no other feature of the biosensor

di scl osed in docunent D1 is incorporated by way of
reference in the disclosure of docunent D2. However,
irrespectively of the extent to which the specific
features of the disclosure of docunent D1 are

i ncorporated by way of reference in the biosensor

di scl osed in docunent D2, the disclosure of docunent D2
does not anticipate the specific structure and
conposition of the reaction |layer defined in claiml,
in particular that an enzyne | ayer has forned thereon
an el ectron acceptor |ayer.

Docunent D5 di scloses a sensor fornmed by a cell having
two conpartnents separated by an el ectroactive barrier
and an el ectrode in each conpartnent (abstract,
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Figure 1 and paragraphs bridging colums 4 and 5). The
docunent specifies the provision of an enzyne reactant
such as urease in one of the conpartnents to generate a
concentration difference of the el ectroanal ysabl e

mat eri al between the two conpartnents (colum 3

lines 10 to 17 and colum 4, lines 33 to 51) and

di scl oses coating a surfactant on one or both of the
two plates formng the cell to pronote the capillary
filling of the cell (colum 5, lines 17 to 28).

Accordi ngly, docunent D5 discloses neither a sensor of
the capillary fill cell type as clained nor a reaction
| ayer having the conposition and the two-I|ayer
structure of the reaction layer defined in claiml.

Docunents D3, D4 and E7 pertain to sensors conprising a
porous body overlying a substrate having an el ectrode
system (Figure 1 of each of docunents D3 and D4 and
Figure 9 of docunent E7 together with the corresponding
description), the porous body being nade of a
hydrophilic material such as cellul ose paper or a non-
woven nylon inpregnated with a m xture of an

oxi doreduct ase and an el ectron acceptor (glucose

oxi dase and potassium ferricyani de, respectively,

see D3, page 5, lines 1 to 4 of the English translation;
D4, page 6, lines 1 to 5 and page 7, lines 16 to 18 of
the English translation; and E7, page 10, lines 10

to 21). According to document E7, the sensor includes a
filter layer on the porous body (page 10, lines 21

to 23), the filter layer, the oxidoreductase and the

el ectron acceptor are treated with a surface active
agent to inprove the rate of filtration and penetration
of the sanple (page 12, line 22 to 26), and the porous
body is alternatively provided in the formof two
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| am nat ed pi eces of nylon non-woven fabric carrying the
enzynme and the electron acceptor, respectively (page 14,
lines 4 to 8).

The sensors disclosed in docunents D3, D4 and E7
operate by directly dripping or dropping the sanple
containing the analyte onto the porous body (D3,

page 5, lines 8 and 9; D4, page 6, lines 7 to 9; and
E7, abstract) and the sensors are not of the capillary
fill cell type as clained. In addition, none of
docunents D3, D4 and E7 disclose a reaction |ayer
having the specific features of the reaction |ayer of
t he biosensor defined in claim1.

5.1.5 Therefore, in view of the differences nmentioned in
points 5.1.1 to 5.1.4 above, the subject matter of
claim1l and that of dependent clains 2 to 10 appended
toit is novel within the nmeaning of Articles 52(1) and
54 EPC.

5.2 Clains 11 to 14

Docunent D1 al so di scl oses a process for preparing the
bi osensor having the features recited in point 5. 1.1
above (page 15, line 32 ff.), the process including the
formati on of the el ectrode systemon the base plate and
t he subsequent formation of the reaction |ayer on the
el ectrode system (page 15, lines 1 to 23 together with
page 3, lines 20 to 25). Docunents D2, D3, D4, D5

and E7 al so disclose a process for preparing the
respective sensors, the process of D2 including in
particular the formation of the reaction |ayer by
drying techniques (colum 6, lines 46 to 56).

1990.D
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However, as already discussed in points 5.1.1 to 5.1.4
above with regard to the subject matter of claiml1,
none of these docunents anticipates the specific
structure and conposition of the reaction |ayer
according to claim1l, still less the formation of the
two- | ayer structure of a reaction |ayer according to
the coating steps defined in claim1l.

Havi ng regard to the above, the subject matter of

i ndependent claim 11 and that of dependent clains 12
to 14 appended to it is considered to be novel within
t he meaning of Articles 52(1) and 54 EPC.

6. | nventive step of the subject nmatter of the clains
according to the patent proprietor's request

6.1 Cl osest prior art

It has been undi sputed by the parties that the

bi osensor disclosed in docunent Dl represents the

cl osest prior art with regard to the invention defined
in each of independent clains 1 and 11

6.2 Clains 1 to 10

6.2.1 Objective problem

The subject matter of claiml differs fromthe

bi osensor di sclosed in docunent D1 and conprising a
reaction | ayer including an oxi doreductase and an

el ectron acceptor and optionally additional
superinposed | ayers (see point 5.1.1 above) in that the
reaction |ayer conprises an enzyne | ayer conposed of an
oxi doreduct ase and a hydrophilic high nol ecul ar

1990.D
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subst ance having forned thereon an el ectron acceptor

| ayer containing a surface active agent.

According to the subm ssions of the patent proprietor,
the effect of the distinguishing features identified
above is the inprovenent in the determ nation accuracy
of the analyte concentration in a trace anmount of the
sanple (colum 3, lines 16 to 22 and colum 4, |ines 41
to 48 of the patent specification). This effect appears
to result fromthe use of the surface active agent,

whi ch woul d ensure a snmooth and uni formdistribution of
the sanple within the capillary fill space w thout
generation of bubbles on the reaction layer (colum 3,
lines 3 to 8 and colum 6, lines 16 to 39), and from
the provision of the electron acceptor conponent
separated from and overlying the enzyne, this
arrangenent | eadi ng according to the patent
proprietor's subm ssions (see points VIII.1 and VIII.2
above) to a reduction of the blank response of the

bi osensor induced by reaction of the oxidoreductase and
the el ectron acceptor during storage of the biosensor.

Accordi ngly, the objective problem solved by the
subject matter of claim1l with regard to the disclosure
of document D1 can be seen as the inprovenent of the
accuracy of the biosensor in the determ nation of the
anal yte concentration in the sanple.

| nventive step

The alternative enbodi nents and variants di sclosed in
docunent D1 woul d at the nbst suggest the provision of
a reaction nultilayer containing an oxi doreductase and

an el ectron acceptor and possibly sucrose (see
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point 5.1.1 above), but woul d not suggest the specific
conposition of the two-layer structure of the reaction
| ayer of the biosensor according to claiml.

I n docunent D2 the reactive conponents of the reaction
| ayer are m xed (see point 5.1.2 above) and the
docunent fails to suggest any inprovenent of the
measur enent accuracy of the biosensor in terns of the
conposition and/or the structure of the reaction |ayer.

Docunent D5 (see point 5.1.3 above) would at the nost
suggest applying a surfactant coating on the ngjor
surfaces of the capillary fill space (docunent D5,
colum 5, lines 17 to 28) w thout however giving any
hint towards the structure and the conposition of the
reaction |ayer of the clainmed biosensor.

The constructional and operational principle of the
sensors disclosed in docunents D3, D4 and E7 is
different fromthat of the biosensors disclosed in
docunent D1 (see point 5.1.4 above). In particular,
while in docunent D1 the sanple fills the capillary
fill cell and dissolves the conponents of the reaction
| ayer so as to react with the reactive conponents
present in the |layer (page 3, line 27 to page 4,

line 26) as it is the case with the present invention
(colum 4, lines 4 to 17), in docunents D3, D4 and E7
the sanple is dropped onto the porous body so as to

fl ow and penetrate into the porous body where it reacts
with the reactive conponents present in the body.
Already for this reason, the skilled person would not
have considered the teaching of these docunents as
providing a possible solution to the problemfornul ated
above. In addition, in docunents D3 and D4 the
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oxi doreduct ase and the el ectron acceptor are nmxed in a
singl e porous body (D3, page 5, lines 1 to 4, and D4,
page 6, lines 1 to 5), and docunent E7 teaches treating
the filter layer overlying the porous body and the
reacti ve conponents of the porous body with a surface
active agent (page 12, lines 8 to 26 and page 13,

lines 8 to 11) as well as the provision of the

oxi doreductase and the el ectron acceptor in a
respective one of two | am nated pieces of nylon non-
woven fabric (page 14, lines 4 to 8) w thout however
specifying in which order the two pieces of fabric are
| am nat ed and di sposed on the substrate. For these
reasons, even if it were assuned for the sake of
argunent that the skilled person seeking to inprove the
determ nati on accuracy of the anal yte concentration
woul d have contenpl ated the incorporation of features
di scl osed in any of these docunents in the biosensor

di scl osed in docunment D1, she or he would not have
arrived at the clainmed subject matter

Therefore, none of the docunents suggests solving the
probl emidentified above by neans of a reaction |ayer
as defined in claiml. In particular, none of the
docunent s suggests the provision of the electron
acceptor containing layer on the enzyne |ayer nor the
enhanced neasurenment accuracy achi eved by nmeans of the

resulting reaction |ayer.

In view of the foregoing and in the absence of any
subm ssion from opponent | to the contrary, the Board
concl udes that the subject matter of claim1l and that
of dependent clainms 2 to 10 appended to it involves an
inventive step within the nmeaning of Article 56 EPC.
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Clains 11 to 14

The process defined in claim1l differs fromthe
process of preparing the biosensor disclosed in
docunent D1 in the coating steps defined in the claim
and in the conposition and the structure of the
reaction |ayer of the resulting biosensor (see

poi nt 5.2 above). The effect of these distinguishing
features is the inprovenent in the nmeasurenent accuracy
of the biosensor, this effect resulting fromthe

consi derations already discussed in point 6.2.1 above
and in addition fromthe inproved uniformty and
peel i ng-of f strength characteristics of the resulting
el ectron acceptor |ayer ascribable according to the
patent specification to the use of the surface active
agent during the manufacture of the reaction |ayer (see
colum 8, lines 2 to 15 of the patent specification).

Accordingly, the objective problem solved by the
subject matter of claim 1l can be seen in the
preparation of a biosensor having an inproved

measur enent accuracy.

For reasons anal ogous to those given in point 6.2.2
above with regard to the subject matter of claiml1,
none of documents D2, D3, D4, D5 or E7 suggests solving
t he problem fornul ated above by neans of the

di stinguishing features identified above.

Having regard to the above, the Board is satisfied that
t he subject matter of claim 11l and that of dependent
clainms 12 to 14 appended to it involves an inventive
step within the neaning of Article 56 EPC.
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Further procedure - Adaptation of the description

In view of the positive conclusion reached by the Board
with regard to the clains according to the request of
the patent proprietor, the Board considers it expedi ent
in the circunstances of the present case to exercise
its discretion under Article 111(1) EPC and to remt
the case to the departnment of first instance for
adaptation of the description. In adapting the
description, docunent D1 shoul d be eval uated

(Rule 27(1)(b) EPC) and care should be taken to anend
statenents and enbodi nents, in particular those defined
in the exanples, that are no |onger fully consistent
with the nore restricted subject matter now cl ai ned
(Article 84 and Rule 27(1)(c) EPC).

It is however noted that according to Article 111(2)
EPC t he departnent of first instance is bound by the
rati o deci dendi of the present decision, and in
particular by the issue settled in point 4.3 above, and
that for this reason the adaptation of the description
shoul d be carried out without conflicting with the
amendnment in colum 5, line 10 of the patent
specification as allowed by the Board in the present
deci sion (see point 2 of the Oder bel ow).

Absence of opponent | at the oral proceedings

The oral proceedings took place in the absence of
opponent | pursuant to Rule 71(2) EPC and the deci sion
was taken at the end of the oral proceedi ngs pursuant
to Article 11(3) of the amended Rul es of Procedure of
t he Boards of Appeal that entered into force on 1 My
2003 (QJ EPO 2003, 89). In the present case, the
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decision relies on a request which differs fromthe
auxi liary request No. 13 submtted by the patent
proprietor and previously notified to opponent | only
in amendnents of a purely redactional nature and is
based on grounds, facts and evidence that were already
known to opponent | before the oral proceedings (see
points VIIl1.1 and VIII.2 above). Accordingly,

opponent | has had due opportunity to conment on the
grounds and evi dence on which the present decision is
based (Article 113(1) EPC). Moreover, opponent | had
been infornmed by the Board of the fact that a decision
could be announced at the end of the oral proceedings
in the absence of a party (see point V above).

In view of the foregoing, the patent can be maintained
as anmended according to the patent proprietor's request
(Article 102(3) EPC), subject to the adaptation of the
description as indicated in point 7 above, and the
appeal filed by opponent | is dismssed in view of the
fact that its request for revocation of the patent
cannot be foll owed.
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.
2. The case is remtted to the opposition division with
the order to maintain the patent in anmended form as

foll ows:

- claims 1 to 14 of the only request presented at
the oral proceedings;

- description to be adapted, subject to repl acenent
of the expression "enbodi nent of the prior art" in
colum 5, line 10 of the patent specification by
"enbodi ment of the invention"; and

- drawi ngs as grant ed.

The Regi strar: The Chai r man:

P. Martorana E. Turrini
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