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Summary of Facts and Subm ssions

The opposition filed agai nst the European patent
No. 0 472 291 (application No. 91 306 713.8) was
rej ected by the opposition division.

The opposition was based on the ground under

Article 100(a) EPC that the clai ned subject-matter did
not involve an inventive step within the nmeaning of
Article 56 EPC, in view of the foll ow ng docunents:

El: US-A-4 289 387;
E2: US-A-4 613 217;

E3: "Optik: Physikalisch-techni sche G undl agen und
Anwendungen", H. Haferkorn, Verlag Harri Deutsch,
Thun, 1981, pages 347 to 355; and

E4. "The principles of ophthalmc |enses", M Jalie,
4th edition, 1984 (reprinted 1994), The
Associ ation of British D spensing Opticians,
London, GB, pages 12 to 15.

The patent as granted conprises a set of six clains of
which claim11, the only independent claim reads as
fol | ows:

"A nmet hod of constructing a contact, intraocular or
spectacle lens for focusing light on the retina of the
eye conprising the steps of:

a) constructing a Fourier Transform function nodel

t hat generates nodul ation transfer frequencies for
the human eye and a prelimnary lens, said |l ens
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having at |east one rotationally symetric surface
defined by the equation:

X = Y2 (h
Cor+? - (i + DY

where X is the aspheric surface point at

position Y, r is the central radius, and é is a
comonly used aspheric constant, wherein the val ue
of é is less than or equal to -1,

b) perform ng an anal ysis using the nodel so
constructed to trace light ray paths through the
| ens-eye system

c) varying the value of the aspheric constant, &,
for the prelimnary lens to achieve a | ens-eye
systemwith a trace of |ight ray paths optim zed
for sharpest focus by mnimzing retinal spot size
of said rays, and

d) formng a contact, intraocular or spectacle

| ens having at | east one rotationally synmmetric
surface defined by equation (1) above, wherein X
Y and r are as defined above, and & has the
opti mum val ue determ ned by step c) above."

The appel | ant (opponent) | odged an appeal against the
deci sion of the opposition division, requesting that it
be set aside and that the patent be revoked.

In addition to the docunments already relied upon in the
opposition procedure, the appellant in the appeal
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procedure referred to the following further citations:

E5: (Filed as "E4" and renenbered by the board).
"Aspherical surfaces used to mnimze oblique
astigmatic error, power error, and distortion of
sonme high positive and negati ve power ophthalmc
| enses™, M Katz, Applied Optics, vol. 21, No. 16,
15 August 1982, pages 2982 to 2991;

E6: "Maxi mum Attai nable MIF for Rotationally Symretric
Lens Systens”, B. R Frieden, Journal of the
Optical Society of Anerica, vol. 59, No. 4,

April 1969, pages 402 to 406; and

E7: "Use of the Mdul ation-Transfer Function (MIF) as
an Aberration-Bal ancing Merit Function in
Aut omati c Lens Design", W B. King, Journal of the
Optical Society of America, vol. 59, No. 9,
Sept enber 1969, pages 1155 to 1158.

The respondent (proprietor of the patent) requested that
t he appeal be di sm ssed.

Oral proceeding were held on 25 Septenber 2001, at the
end of which the board announced its deci sion.

The appellant's argunents in support of its request can
be summari sed as foll ows.

The cl ai ned nethod in substance only conprises two

di stinct aspects, nanmely the provision of an adequately
opti m sed hyperbol oi dal | ens surface, and the

consi deration of the nodul ation-transfer function for its
opti m sati on.

A lens with a hyperbol oi dal surface is known from
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docunent E1, where this particular surface is enphasized
to allow reduction of the critical thickness of a |ens,
as conpared to the thickness of the standard, so-called
"Best Form' spherical |enses, and to achieve better
correction of the peripheral aberrations.

Docunment E1 does not specify how t he hyperbol oi dal
surface is calculated fromthe Best Form spheri cal

desi gn, but since the vertex curvature is pre-defined,
such cal culation can only involve optimsation of the
aspheric constant of the surface. The specification in
tables | and Il in colum 3 of sagittal oblique vertex
sphere power, oblique astigmatic error and nean obli que
error for a 35° rotation of the eye fromthe optic axis
al so shows that |ens optim sation involves consideration
of the entire optical system conprising both the | ens and
t he eye.

Docunment E2 also relates to the optim sation of spectacle
| enses in consideration of the | ens-eye conbination, as
is evident fromthe data in Figures 9 and 10, which are
gi ven separately for the |l ens surface alone, the whole
spectacle Il ens and the | ens-eye conbination in columms a,
b and c respectively.

The passage fromline 44 to line 50 in colum 2 of this

docunent explicitly teaches that the nodul ati on-transfer
function is the essential factor to be considered in the
optim sation of the conbined | ens-eye system

Consi deration of the nodul ation-transfer function of an
optical systemso as to achieve maxi mnumimge contrast is
a standard design tool in the art of optics, as is

evi denced for instance by docunents E3, E6 and E7, the
publication of the two latter citations being as early as
in 1969.
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The respondent for its part stressed that the prior art
citations on file failed to show any net hod for designing
a lens which involved tracing light ray paths through the
| ens-eye system and optim sation on the basis of

nmodul ation transfer frequencies within the neaning of
claim1.

In the prior art nethods, the | enses were designed in
isolation fromthe eye, and calculated so as to provide
refraction or astigmatismvalues so defined as to
conpensate for the nmeasured eye error

The skilled person had no reason to conbi ne the teachings
of documents E1 and E2, for the former was dedicated to
rotationally symmetrical |ens surfaces, whilst the latter
proposed a conplex, atoric surface, as devel oped by
spl i ne anal ysi s.

Reasons for the Decision

2.1

2585.D

The appeal is adm ssible.

Novel ty

Docunment E1 di scl oses an ophthal m c spectacle | ens having
an hyperbol oi dal surface.

The docunent does not specify how this surface is
constructed and optimsed. It does not in particular

di scl ose the construction of a Fourier Transform function
nodel for the human eye and a prelimnary |ens as set out
in paragraph a of present claim11, nor the use of such a
nodel to trace light ray paths through the | ens-eye
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systemin accordance wth paragraph b, nor the varying of
t he aspheric constant & for the prelimnary lens to
achieve a lens-eye systemwith a trace of light ray paths
optim sed for sharpest focus by mnimsing retinal spot
size, as set out in paragraph c.

Docunment E2 di scl oses a spectacle | ens having an
astigmatic power. The | ens has no hyperbol oi dal surface
nmeeting the equation in paragraph a of present claim1l.

The net hod of constructing the surface conprises
ascertaining the distribution of astigmatismfor each

Vi ewi ng-axis angle of a particular eye to be corrected,
individually calculating data as to principal curvature
and as to principal-curvature direction for at |east one
point in every region of view ng-axis incidence with said
first lens surface, said data for each point being such
that the astigmati sm of the spectacle I ens and of the eye
to be corrected are individually adapted to each ot her at
each said point as to direction and extent. A conpl ex
deformation of said first surface is then calculated in
such manner as to satisfy said data for each said point,

t he thus-cal cul ated surface being tw ce continuously
differentiable at each point in the surface (see the
abstract and claim 10).

The I ens construction nethod of docunent E2 indeed takes
astigmatismof the eye to be corrected into
consideration, but there is no disclosure in this
docunent of a trace of |ight ray paths being optimsed
for sharpest focus by mnimsing retinal spot size of
sai d rays.

In addition, the only passage of this docunment to refer
to nodul ation-transfer functions (fromline 44 to |line 50
of columm 2) nerely states that "investigations of the
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nmodul ation-transfer function have shown that optinum
contrast transfer may exist with small anmounts of the
astigmatisni, which justifies the recommendation in the
sane passage that it may be advantageous to allow for the
conbi ned | ens-eye system an astigmatic error of a snal
amount. The indication that the utility of such
recomrendati on was confirned by investigations of the
nmodul ation-transfer function cannot however be read in
the sense that the I ens construction actually results
froman optimsation based on noderation-transfer
frequenci es generated froma Fourier Transform function
nmodel within the neaning of paragraph a of claim1l.

Docunents E4 and E5 do not relate to hyperbol oi dal | ens
surfaces either, the former docunent being dedicated to
aspherical |enses of the "Best Fornf standard and the
|atter to aspherical surfaces. There is no reference to
Modul ati on- Transfer Functions in these docunents.

Docunments E3, E6 and E7 generally disclose the principles
of nodul ation-transfer functions as used in the design of
non specified optical systenms. None of these docunents
relates to the construction of ophthal mc | enses, nor do
t hey suggest to apply nodul ation-transfer analysis to
optical systens including the human eye.

For these reasons, the subject-matter of claim1 is novel
within the neaning of Article 54 EPC.

| nventive step

The parties agreed to consider docunent El1 as discl osing
the closest prior art. This is indeed the sole citation
relied upon by the appellant to disclose an ophthal mc

| ens having at | east one rotationally symetric surface
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whi ch may be descri bed by the equation given in
paragraph a of claim1 of the patent in suit, which
characteri ses a hyperbol oi dal shape. According to
docunent E1 for mnus forward lenses, it is the posterior
| ens surface which is of a hyperboloidal form and for
positive forward | enses the anterior surface. The
opposi ng surface of the lens is preferably spherical, or
toroidal if correction for astigmatismis required (see
colum 1, lines 32 to 54).

The hyperbol oi dal shape is defined by a variable p which
has a value in the range fromO to -4 (see claim1l), but
t he docunent does not provide any detail of a process
from opti m sing such shape.

Accordi ngly, the technical problemunderlying the clained
subject-matter as defined objectively on the basis of the
cl osest prior art is to propose a nethod of constructing
a lens having a surface of a hyperbol oi dal shape as
described in docunent El, so as to achieve optinmal vision
correction.

This technical problemis solved in accordance with the
met hod defined in claim1l essentially in that a Fourier
Transform functi on nodel that generates nodul ation
transfer frequencies for the human eye and a prelimnary
hyper bol oi dal lens is constructed (see paragraph a of
claim1), which is used to trace light ray paths through
the I ens-eye system for anal ysing (see paragraph b), the
val ue of the aspheric constant & of the hyperbol oi dal
surface shape being varied so as to achieve a |l ens-eye
systemwith a trace of |light ray paths optim sed for
sharpest focus by mnimsing retinal spot size of said
rays (see paragraph c).

The prior art citations on file do not in the board's
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opi ni on suggest the clained solution in an obvious
manner .

In particular, docunent E2, the sole citation to evoke
the concept of the nodul ation-transfer function in
conjunction with ophthalmc |lenses, is dedicated to a
spectacle lens for the correction of astigmatismof the
eye. In order to overcone the unsatisfactory astigmatism
correction of the well-known toric surfaces, which cannot
sufficiently correct defective vision of the eye for al
view ng directions (see colum 1, lines 19 to 23), the
docunent proposes a conpl ex deforned | ens surface,
referred to as an atoric surface, which is so designed
that for each el enental region of said | ens surface the
principal curvatures and the principal curvature-
directions are such that the astigmati smof the spectacle
lens and of the eye to be corrected are adapted to each
other as to direction and extent. The document explicitly
stresses that with the deformed | ens surface it discloses
there is no mathematical relationship between the
intersection curves which are formed with said surface by
pl anes passing through the optical axis of the lens (see
colum 1, lines 47 to 60).

Thus, docunent E2 does not relate to the type of
hyper bol oi dal | ens surfaces which the nethod of claim1l
attenpts to optimse

Mor eover, docunent E2 is dedicated to the design of a

| ens surface for correcting astigmatism even if such
surface may be integrated in a spectacle |lens which al so
provi des correction of spherical anetropia, as the
appel l ant correctly deduced from Figures 9 and 10. Thus,
if the skilled person strived at integrating the teaching
of document E2 in the closest prior art |ens design of
docunent E1, he would primarily apply the construction
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met hod of docunent E2 to the |ens surface of docunent E1
which is actually intended for the correction of
astigmatismi.e. to the surface opposite the
hyper bol oi dal surface, rather than to this hyperboli odal
surface itself (see docunent E1, columm 1, lines 52 to
54) .

The board is al so unable to endorse the appellant's
interpretation of the only sentence in docunent E2
referring to the nodul ati on-transfer function to the
effect that it teaches use of such function as a basis
for the |l ens surface optim sation process(see colum 2,
lines 44 to 49: "It may al so be advantageous to allow for
t he conbi ned | ens-eye system an astigmatic error of a
smal | amount which increases with the visual angle, since
i nvestigation of the nodul ati on-transfer function have
shown that optinumcontrast transfer nmay exist with smal
anounts of the astigmatisni). Wen read wi thout the
benefit of hindsight, this sentence in the board's
opinion can only be interpreted in the sense that

i nvestigations of the nodul ation-transfer function were
performed on a system which already included a deforned
atoric surface as disclosed in document E2, so as to
confirmthe benefit of a small residual astigmatic error.
The docunent does not however afford any support for the
appellant's view that it is the nodul ati on-transfer
function anal ysis which served as a basis for the

cal cul ation of the defornmed surface.

Thus, although it is established that analysis of the
nodul ation-transfer function of an optical systemis a
known option in the art of designing optical systens in
general, as is evidenced e.g. by docunents E3, E6, and
E7, the appellant did not establish to the board's
satisfaction that the skilled person would indeed have
envi saged it also for the construction of ophthalmc

2585.D Y A
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| enses.

As indicated in the specification of the patent in suit,
the cl ai ned nethod al so i nvol ves the devel opi ng of a
conposite eye nodel to take into account the geonetrica
and optical characteristics of the various el enents and
interfaces in the eye, on which to apply optical ray
paths tracing techni ques (see colum 4, lines 16 to 58).

Docunment E2 and docunent E5 in this respect both show
that the eye and its refraction errors may indeed be
taken into consideration in the construction of an
ophthalmc lens, in particular in conjunction with the
conpensati on of oblique astigmatismfor various
orientations of the viewing axis (see Figure 1 in both
docunents, with the schematic representation of the
center of rotation of the eye). These docunents do not
however disclose ray paths tracing techniques through
such conposite eye nodel as enconpassed by the patent.

Finally docunent E4 was cited only in illustration of the
so-cal l ed "Best Fornt spherical |enses of which the
hyper bol oi dal | ens of document E1 is a further

devel opnent.

For these reasons, the line of argunents relied upon by
t he appell ant does not in the board' s judgenent cast
doubts on the patentability of the nethod set out in
claim1.

The sane concl usion applies to the nmethod defined in
clains 2 to 6, by virtue of the appendance of there
cliams to claiml.



Or der

For these reasons it

The appeal is dism ssed.

The Regi strar:

P. Martorana

2585.D

I s decided that:

The Chai r nan:

E. Turrini
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