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Summary of Facts and Subm ssi ons
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This appeal lies fromthe decision of the opposition
di vi sion dated 17 Novenber 2000 rejecting the
opposi ti on agai nst European patent No. 0 460 320
pursuant to Article 102(2) EPC.

Claim1l1l as granted has the foll ow ng wording:

"1l. An artificial retina device to be inplanted
between the inner retinal |ayer and the outer
retinal layer of an eye, conprising:

a plurality of discrete photovoltaic cells having
el ectrical outputs that correspond to the
anplitude of light incident on said device, said
phot ovol taic cells being di sposed on one surface
of a substrate, each photovoltaic cell conprising
an active electrode | ayer overlying a

phot osensitive | ayer and being connected to an

el ectrical ground, each active electrode |ayer
bei ng arranged to contact individual cells or
smal | groups of cells in the inner retinal |ayer
of the eye such that, in operation, the output of
the device conprises a plurality of anplitude
nodul ated signals for stinulating individual cells
or small groups of cells in the inner retinal

| ayer of the eye."

An opposition was filed by the appellant (opponent) on
the grounds inter alia of lack of inventive step
(Article 100(a) EPC) and insufficient disclosure
(Article 100(b) EPC). In the opposition proceedings,
the follow ng docunents, anong others, were cited:
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US- A-4 628 933;

US- A-2 760 483;

S. M Sze, "Physics of Sem conductor Devi ces,
Second Edition" (J. Wley & Sons, New York 1981),
pages ix to xii, 32, 78, 415, 433, 749, 754 to
760, 790, 791, and 799 to 801; and

Ber gmann- Schaef er, "Lehrbuch der
Experi nment al physi k" (Walter de Guyter, Berlin
1971), pages 512 to 513.

In the decision under appeal, the opposition division

reasoned essentially as foll ows:

(a)

(b)

The opponent's contention that on the basis of

cal cul ations and experinments carried out by him
the light incident on the retina is not sufficient
to operate the device as clainmed, is not

convi ncing, since other experinments may lead to
other results and there is apparently no techni cal
or physical reason why the clainmed device should
not wor k.

Regardi ng i nventive step, docunent D1 is
considered the closest prior art, since it has
nost conmon features with the device according to
claiml1l. Contrary to the opponent's subm ssions,
docunent D2 does not disclose discrete
photovoltaic cells, since the statenent suggesting
t hat individual seleniumcrystal size may act as
di screte photovoltaic cells is in contradiction
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with the statenent that the whole surface of the
supporting base is covered with a thin |ayer of
phot osensitive material (cf. D2, paragraph
bridging colums 1 and 2).

The cl ained device differs in particular fromthat
of document D1 in that it has active el ectrode

| ayers overlying the photosensitive |layer so that,
when inplanted, the cells of the inner retina

| ayer is stimulated by anplitude nodul at ed

si gnal s.

(c) A conbination of docunent D1 with docunment D2
woul d be based on hindsight since there is no
incentive to conbi ne these docunments. But even if
t he skilled person woul d conbine the teaching of
docunents D1 and D2 he would not arrive at the
cl ai med device, since none of the two docunents
di scl oses an el ectrode | ayer capabl e of
transferring anplitude nodul ated signals to the

inner retina |ayer.

| V. The appel |l ant (opponent) | odged an appeal on 8 January
2001, paying the appeal fee the sane day. A statenent
of the grounds of appeal was filed on 5 March 2001. In
t he statement of the grounds, the opponent cited new
docunents to support his subm ssions.

V. In response to a conmmuni cati on of the Board
acconpanyi ng sumons to oral proceedings, the patent
proprietor filed with the letter dated 5 May 2003 new
main clains formng first and second auxiliary requests.
The opponent filed observations with the letters dated
27 May and 3 June 2003.

2008. D
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At the oral proceedings held on 5 June 2003, the
parties nmade the foll ow ng requests:

The appel | ant (opponent) requested that the decision
under appeal be set aside and that the European patent
No. O 460 320 be revoked. Auxiliary he requested to
appoi nt an expert under Article 117(1) EPC

The respondent (patent proprietor) requested that the
appeal be dism ssed and that the patent be maintained
as granted or on the basis of the auxiliary request 1
or 2 filed wwth letter of 5 May 2003.

The opponent (appellant) nmade essentially the foll ow ng
argunments in support of his requests:

(a) A detailed theoretical analysis shows that a
di screte photovoltaic cell having a size of 20 x
20 pym as disclosed in the patent in suit, can
only produce a peak current of 160 nA. This
current, which is only obtainable at very high
light intensities, is nevertheless substantially
bel ow the stinmulation threshold value of 1 pA
required for evoking an appropriate neuronal
response. Therefore, given the light intensity
i nside the eye, the induced photovoltage is too
smal|l to excite the nerve cells, and therefore,
the device of the patent in suit would not work
for its intended purpose as an artificial retina
device. This is also evidenced by the fact that
the patent proprietor has not published any
results on the clinical trials which were
announced to start in June 2000.
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In case the Board has doubts about the validity of
t he above-nentioned cal cul ati ons, and the patent
proprietor contests the above findings on
inoperability, it is requested to appoint a
neutral expert under Article 117(1)(e) EPC.

Docunment D2 shoul d be considered the closest prior
art, since it discloses a subretinal artificial
reti na device, whereas the device of docunent D1
is an epiretinal device. Furthernore, the docunent
D2 discloses an array of discrete photovoltaic
cells, since the passage in colum 2, lines 1 to 5
can only be interpreted as neaning that the device
of document D2 conprises a thin polycrystalline
sel enium | ayer so that each crystal grain acts as
a discrete photovoltaic cell. If a thick uniform

| ayer of seleniumwere to be applied, it would be
i npossi ble to achi eve the desired high degree of
resol ution. Furthernore, the device of docunment D2
generates anplitude-nodul ated signals, in contrast
to the device of docunent D1 which generates
frequency- nodul at ed si gnal s.

Thus, the clainmed device differs fromthat of
docunent D2 only in that each photovoltaic cel
conprises an active el ectrode | ayer which overlies
a photosensitive |ayer.

The problemto be solved therefore relates to
produci ng an inproved version of the device of
docunent D2 whi ch does not contain toxic
conmpounds, such as sel eni um
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The cl ai med novel features are nothing nore than a
si npl e description of a photovoltaic cell, as has
been generally known several years prior to the
priority date of the patent in suit and as

descri bed in basic text-books, such as docunents
D4 and D8.

In 1989, the priority year of the opposed patent,
t he skilled person would not have consi dered

sel eni um whi ch was the only generally avail abl e
photovoltaic material at the tinme of docunent D2,
but woul d have consi dered ot her avail able
photovoltaic materials such as Si. There was,
hence, no inventive activity involved to select a
technol ogy that was readily avail able and which
reflected the up-to-date state of the art.

The patent proprietor (respondent) provided essentially

the follow ng argunents in support of his requests:

(a)

The cal cul ati ons provided by the opponent do not
prove inoperability, since the cal cul ati ons show

t hat a photovoltaic cell having the dinensions 100
X 100 pm woul d produce a current of 4 pA which is
wel | above the alleged threshold value of 1 pA
Therefore, by choosing sufficiently |arge
photovoltaic cells, the opponent's cal cul ation
shows that a signal above the alleged threshold
val ue i s possible.

The patent proprietor has studied the article of
Zrenner et al. quoted by the opponent as source
for the threshold current of 1 pA. This value is

obtained fromin vitro experinents, and is
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therefore not relevant for an artificial retina
device inplanted in an eye of a human.
Furthernore, it is known in the art that visual
sensation is obtained also for signals below the
nmeasured threshol d value. Therefore, the

cal cul ation furnished by the opponent fails to
prove inoperability.

Si nce docunent D2 contains numerous contradictions,
the skilled person would not consider it to be an
enabl i ng di scl osure. Although docunent D2 reports
of one successful inplant, it is highly
guestionable that this single device was ever
operable, taking in particular into account that

t he device of document D2 is coated with sel eni um
which is known to be highly toxic.

The statement on colum 1, line 70 to colum 2,
line 5 of docunent D2 suggesting that individual
sel eniumcrystal grains may act as discrete
photovoltaic cells, is nmerely specul ative, since
in order for such an arrangenent to work, the

el ectrical resistance between individual crystal
grains of seleniumnust be nuch higher than the
resi stance between the sel eniumcrystal grains and
the fluids in the adjacent cell structure in the
eye. Since seleniumis known from docunent D8,
page 512, second paragraph, to be a good
conductor, the resistance between individual

crystal grains of seleniumhas to be |ow

Final ly, docunment D2 discloses that the artificial
retina device is to be inplanted between the
retina and the choroid or between the choroid and
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the sclera (cf. colum 1, lines 37 to 42). In
either case the incomng |ight has to pass through
the retinal pignent epithelium (RPE) before
reaching the artificial retina device. Since the
RPE is a pignented opaque | ayer, there would be
little or no prospect of obtaining visual
sensation, |let alone an inmage w th appreciable
resol ution, using the device of docunent D2.

Therefore, in view of the above consi derati ons,
the patent proprietor considers docunent D1 to
represent the closest prior art, as held in the
deci si on under appeal.

At the priority date of the patent in suit, there
was a prejudice in the art against introducing an
inmplant in the sub-retinal space, i.e. between the
inner and outer retinal layers. The only | ocations
in the eye which were considered in the prior art
to be suitable for positioning an artificial
retina device were either epiretinal, as disclosed
in docunent D1, sub-choroidal, or sub-scleral, the
| atter both disclosed in docunent D2. The patent
proprietor was the first to suggest an inplant in
t he sub-retinal space.

Therefore, the skilled person would only consi der
t he device of docunment D2 to be suitable for a
sub-choroi dal or sub-scleral inplant. Since, as
nmenti oned above, an artificial retina device

i npl anted in a sub-choroidal or sub-scleral

| ocati on woul d have no prospect of producing a

hi gh-resol ution image, the skilled person woul d
not consider inproving the device of docunent D2,
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and woul d rather concentrate his efforts on

i nproving the device of docunent D1. This device,
however, has an entirely different design from
that of the clainmed device, since it is an
epiretinal device which produces a frequency-
nodul at ed si gnal .

Reasons for the Decision

1

2008. D

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

The new docunents cited by the opponent with the
statenent of the grounds of appeal are not nore

rel evant than the docunents nentioned under iteml]|
above, and they were also not relied upon by the
opponent in the oral proceedi ngs before the Board.
These docunents are therefore di sregarded under
Article 114(2) EPC.

Al'l eged I noperability of the clained device

In the opposition procedure, the opponent raised an

obj ection under Article 100(b) EPC for the reason that
the device as disclosed in the patent in suit could not
operate as an artificial retina device. In this respect,
t he opponent referred to "extensive cal cul ati ons and
experinments” which, according to the opponent, showed

t hat normal daylight or artificial light incident on a
retina in an eye was insufficient in intensity to
generate artificial vision by stimnmulation after having
been converted in a photovoltaic cell into electrical
stinmulation signals. The opponent, however, did not
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furnish the cal cul ations and any details of the

experinments.

Wth the statenent of the grounds of appeal, the
opponent provided for the first tine a detailed

cal cul ati on showi ng the alleged inoperability of the
clainmed device. In the calculation, references are nmade
to numerous scientific publications, none of which
however were filed with the statenment of the grounds of
appeal (cf. itemVil(a) above).

Al t hough the cal cul ation furnished with the statenent
of the grounds of appeal was filed outside of the
opposition period under Article 99(1) EPC, the Board
exceptionally exercises its discretion under

Article 114(2) EPC to admit the calculation into the
appeal proceedings for the follow ng reasons:

Firstly, the calculation and the argunents based on the
calculation are technically straight-forward, so that
they are not likely to cause any procedural delay or
conplication, if admtted into the appeal proceedings.
Secondly, and especially, the patent proprietor
declared at the oral proceedings that he was in a
position to respond to this objection (cf. itemVill(a)
above).

For the reasons which follow, however, the Board does
not find the opponent's objection of |ack of
operability based on his cal cul ati on convi nci ng:

Firstly, as the patent proprietor pointed out, even if
t he conputed current values are accepted as correct and

as representing the val ues under optinmum conditions,
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t he cal cul ation shows that the theoretical current

i nduced from each photovoltaic cell is proportional to
its area (cf. itemVill(a) above). Therefore, according
to the cal culation, a current above the alleged
threshold voltage of 1 pAis in principle attainable by
using sufficiently |large photovoltaic cells.

Secondl y, the opponent has not provided any evidence to
show that the stated threshold value of 1 pA for
simulation is relevant for an artificial retina device
which is inplanted in a human eye, since, as argued by
the patent proprietor, this value related to in vitro
experinments (cf. itemWVIill(a) above). The opponent not
only failed to furnish the article by Zrenner et al.
fromwhich the threshold val ue was quoted, but was al so
not in a position to make any clarifying coments on
this issue at the oral proceedi ngs before the Board.

Therefore, the Board finds that the above objection
rai sed under Article 100(b) EPC does not prejudice
mai nt enance of the patent in suit.

Request for the appointnent of a neutral expert under
Article 117(1)(e) EPC

The opponent requested the appointnment of a neutral
expert under Article 117(1)(e) EPC in case the patent
proprietor contested the findings of the opponent
regarding i noperability of the clainmed device and was
not in a position to submt facts evidencing the
operability and if the Board woul d have doubts relating
to the cal culations of the opponent furnished with the
statenment of the grounds of appeal.
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In the present case, the only point of contention

bet ween the parties was the value of the threshold
current of 1 pA for stinulation. Since, as already

di scussed above, the conputed val ues of current

furni shed by the opponent show that it is possible in
principle to achieve current above 1 pAin relatively
| arge area photovoltaic cells, this issue, i.e. the
exact value of the threshold current, is not relevant
to the issue of the inoperability of the artificial
retinal device as clainmed. The Board therefore does not
consider it necessary to appoint a neutral expert.

The request for appointing a neutral expert under
Article 117(1)(e) EPC is therefore rejected.

5. | nventive step - Miin Request

5.1 The patent in suit concerns an artificial retina device
conprising an array of photovoltaic cells where each
photovoltaic cell is disposed on one surface of a
substrate. Each photovoltaic cell conprises an active
el ectrode overlying a photosensitive |layer. The out put
signal through each active el ectrode depends on the
intensity of the incomng light, i.e. the output signal
i s anplitude nodul at ed.

Claim1 specifies that the device is "to be inplanted
between the inner and outer retina |ayers" (cf. |ayers
56 and 62, respectively, in Figure 4 of the patent in
suit). In the followng, an inplant in this |ocation
will be referred to as a "subretinal inplant”.
Fol l owi ng the established practice of the EPO relating
to the interpretation of functional features in device
clainms, this feature is in the follow ng construed as

2008. D
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nerely neaning that the device has to be suitable for
bei ng i npl anted between the inner and outer retina
| ayers.

In its intended use inserted in an eye, incomng |ight
produces an anplitude nodul ated signal in each
photovoltaic cell which is transferred through the
correspondi ng active electrode stinulating the adjacent

cells in the inner retina |ayer.

Docunment D1 was considered the closest prior art in the
deci sion under appeal. It discloses an artificial
retina which conprises an array of photodi odes on one
side of a substrate and el ectrodes on the other side of
the substrate to be connected to the retina (cf.
abstract). It is an epiretinal inplant, i.e. it isto
be placed on the inner retina |layer such that the

el ectrodes stinulate the nerve fiber |ayer (cf.

colum 3, lines 28 to 42). In order to mmc the
signals the nerve fiber layer would receive in response
to light received in a normal, functioning retina, it
is required to provide additional circuitry requiring
an external power source in order to transformthe
anpl i tude nodul ated signals fromthe phot odi odes to
frequency-nodul ated signals (cf. Figure 6; colum 4,
lines 27 to 53).

The device as defined in claim1 according to the main
request differs fromthe device of docunment D1 in that
it has active electrode |ayers overlying the

phot osensitive |l ayer so that, when inplanted, the cells
of the inner retina |layer are stimulated by anplitude
nodul ated signals. In the device of docunent D1, on the
ot her hand, the active electrodes are forned on the
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surface of the substrate which is opposite fromthat
where the photodi odes are formed. This difference is
also reflected in the feature that the clainmed device
has to be suitable for inplantation between the inner
and outer retina layers. Furthernore, docunment D1

di scl oses an array of photodi odes or a charged coupl ed
devi ces (CCD) and does not disclose any photovoltaic
devi ces.

Docunment D2 di scloses an artificial retina device
conprising a substrate with a photosensitive |ayer

such as selenium deposited on the substrate (cf.
Figures 1 and 2; colum 1, line 62 to colum 2, line 5).
Alternatively, it is possible to omt the substrate if
t he photosensitive |ayer has sufficient mechanical
strength (cf. colum 2, lines 6 to 12). The device of
docunent D2 is intended to be inserted between the
retina and the choroid or between the choroid and the
sclera (cf. colum 1, lines 37 to 42). The device
operates according to the so-called Becquerel effect

whi ch neans that in use, the artificial retina device
and the fluids in the adjacent cell structure act

toget her as a photovoltaic elenent (cf. D2, colum 2,
lines 34 to 37). As a consequence, the output signal is
anplitude nodulated. It is furthernore stated that "the
sel enium crystal size nust be as small as possible, so
that the individual crystal potential devel oped under
the action of the Iight image will have as high a
degree of resolution as possible"” (colum 2, lines 1 to
5).
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Fromthe structural attributes of the device of
docunent D2, it appears that it would be suitable for
bei ng i npl anted between the inner and the outer retinal
| ayers, although this is not disclosed in docunment D2.

The cl ai ned device thus differs fromthat of docunent
D2, inthat (a) it conprises a plurality of discrete
photovoltaic cells, whereas the device of docunent D2
di scl oses a (polycrystalline) seleniumlayer; and (b)
each photovoltaic cell conprises an active el ectrode
| ayer, whereas in the device of docunent D2, no

el ectrode layer is formed on the sel eniuml ayer.

Regarding feature (a) (plurality of discrete
photovoltaic cells), the opponent referring to the
above-nenti oned passage in colum 2, lines 1 to 5,
argued that docunment D2 discloses a plurality of

di screte photovoltaic cells, since when the

phot osensitive seleniumlayer is nmade thin enough, each
i ndi vi dual sel eniumcrystal would function as an

i ndi vi dual photovoltaic cell (cf. itemWVIII(b) above).

As convincingly argued by the patentee, however, the
above-nenti oned passage in docunment D2 is firstly in
contradiction with the teaching of covering the whole
surface of the supporting base with a thin | ayer of
phot osensitive material, and the statenent that it
woul d be possible to dispense with the supporting base
al together if the photosensitive |ayer has sufficient
nmechani cal strength (cf. itemVIiII(b) above).

Secondly, if the seleniumlayer were to be thin enough
to consist of a nonol ayer of individual crystal grains,
then, as submtted by the patent proprietor, such an
arrangenment would only be able to function as an array
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of individual photovoltaic cells if the contact

resi stance between adjacent sel enium grains was nuch

| arger than the resistance between a sel eniumgrain and
the fluid of the adjacent eye cells. Since

pol ycrystal line seleniumis known to be a good
conductor, the contact resistance between adjacent
grai ns cannot be very |large, and consequently, the
arrangenment does not consist of individual,
electrically isolated photovoltaic cells. Therefore,
the statenent in docunent D2 suggesting that individual
sel enium grai ns m ght function as individual

photovoltaic cells nust be regarded as specul ati ve.

Neverthel ess, the Board follows the opponent that
docunent D2 shoul d be considered the closest prior art,
since it has the common features wth the clai ned
device that it relates to an artificial retina device
which is suitable for a subretinal inplant. It
furthernore operates according to photovoltaic effect
and produces an anplitude nodul ated signal. In contrast,
t he device of docunent D1 is only suitable for an
epiretinal inplant and produces a frequency nodul ated
signal. Furthernore, docunent D1 does not disclose any
phot ovol tai ¢ el enents.

According to the opponent, the technical problem
starting fromthe device of docunent D2 relates to

provi ding an inproved sem conductor device which does
not contain toxic conmpounds, such as selenium (cf. item
VIl (c) above).

The opponent argued that a skilled person faced with
t he above problemwould arrive at the clainmed device in
a routine manner nerely by replacing the outdated
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sel eni um based technology with an array of photovoltaic
devi ces made of silicon, as commonly known in the art,
and as exenplified in docunent D4. Since this
nodi fi cati on woul d be consi dered as a normal step of
upgradi ng the device of docunent D2 to the state of the
art at the priority date of the patent in suit, such a
repl acenent woul d be considered as a natura

t echnol ogi cal devel opnent wi thout any inventive nerit
(cf. itemVII(d) above).

The Board finds that the above argunent agai nst
inventive step is based on hindsight, since it fails to
interpret the disclosure of docunent D2 in the manner
in which it would have been understood by the skilled
person at the priority date of the patent in suit.

Al t hough the Board does not doubt that a skilled person
could nmodify the device of docunment D2 to arrive at the
cl ai med device given the task of nodifying the device
of document D2, the Board finds, for the reasons which
follow, that the skilled person at the priority date of
the patent in suit would not contenplate such a

nodi fication at all.

It was not contested that the patent proprietor was

i ndeed the first one to suggest, contrary to the

preval ent practice and prejudice, that a retinal device
could be inserted between the inner and the outer
retina |ayers. At the priority date of the patent in
suit, the known artificial retina devices were designed
to be inplanted only in the locations as disclosed in
docunents D1 and D2 (cf. itemVIiII(c) above).
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Docunent D2 consistently discloses that the device
described therein is to be inplanted behind the retina
| ayer either between the retina and the choroid or

bet ween the choroid and sclera (cf. colum 1, lines 37
to 52). Both these |ocations, however, have the severe
drawback that the incomng |ight has to pass through
the retinal pignent epithelium (RPE) (cf. layer 58 in
Figure 4 of the patent in suit), which is an opaque,

pi gmented | ayer of cells. Thus, only a limted anmount
of light will be able to pass though the RPE to reach
the artificial retina device. Furthernore, since the
RPE is opaque, it could only be expected that the inmge
obtained fromlight transmtted through the RPE coul d,
at best, have only very poor resolution.

Thus, the skilled person would not at the priority date
of the patent in suit consider any nodification of the
devi ce of docunent D2 which is to be inplanted between
the retina | ayer and the choroid or between the sclera
and the choroid, since an inplant in both of these
positions would receive only a |imted anount of |ight
passi ng through the RPE | ayer, so that the skilled
person woul d not regard any nodifications of the device
of document D2 to be useful for inproving the vision.

It is thus only with the know edge furnished by the
patent proprietor of the possibility of inplanting an
artificial retina device between the inner and outer
retina | ayers that the issue of upgrading the device of
docunent D2 woul d have any practical significance.

Al so a skilled person starting fromdocunent D1, as in
t he deci sion under appeal, would fail to arrive at the
cl ai med subject matter for simlar reasons. The skilled
person would only regard the device of docunment D2 to
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be suitable for an inplant behind the RPE [ ayer with
its substantial drawbacks, as nentioned above.
Therefore, the skilled person would not consider
conmbi ning the teaching of docunment D1 with that of
docunent D2.

5.8 Therefore, in the Board's judgenent, the patent in suit
neets the requirements of inventive step within the
nmeani ng of Article 56 EPC.

6. For the above reasons, none of the grounds for
opposition raised by the opponent (appellant) prejudice
t he mai ntenance of the patent in suit as granted, and
therefore, the appeal has to be di sm ssed.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

U. Bul t nann R K. Shukl a

2008. D



