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Summary of Facts and Submn ssions

1503.D

Eur opean patent application No. 93 305 514.7
(publication No. O 587 281) was refused by the decision
of the exam ning division, dispatched on 19 January
2001.

The reason for the refusal was that claim1 according
to applicant's single request then on file offended
against Article 84 EPC and that the subject-matter of
this claimlacked novelty having regard to the teaching
of docunent:

D1: EP-A-0 421 595.

The applicant | odged an appeal against this decision.
The notice of appeal was received on 19 March 2001, the
prescribed fee being paid on the sane day. The
statenent setting out the grounds of appeal including a
new set of clainms, was received on 26 May 2001

In a communi cation in annex to sunmons to attend ora
proceedi ngs the board expressed its doubts with respect
to the formal requirenments of the clains (Article 84
EPC) with reference to a textbook T2 which had al ready
been cited in the exam nati on procedure. Furthernore
the board pointed out that for the discussion of
substantive matters in addition to docunent D1, the
docunent D2 cited in the European Search Report shoul d
al so be consi dered:

D2: EP-A-0 443 320

T2: Encycl opedi a of Applied Physics, 1995, volune 12,
page 435ff, Keyword "Optics, Geonetrical”
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(post publ i shed) .

Oral proceedings were held on 2 May 2002 during which
the appellant submitted three new requests and
requested that the decision under appeal be set aside
and that a patent be granted on the basis of the
foll ow ng docunents:

mai n request:
claim1l1l of the main request with the description and
t he dependent clains to be adapted,;

first auxiliary request:
claim1 of the first auxiliary request with the
description and the dependent clains to be adapted;

second auxiliary request:
clainms 1 to 13; description pages 1 to 5, 5a, 6 to 45;
and drawi ngs sheets 1/12 to 12/12.

The i ndependent claim 1l of the main request reads as
fol | ows:

"A capillary electrophoresis systemconprising a fibre
optic input, a fibre optic output and a capillary

tube (100), the capillary tube (100) having a

bore (101), an inner surface (103) defining the bore,
an outer surface (104) and a wall thickness (105) of

t he tube defined between the surfaces, the bore having
a wdth and being for transporting fluid, a

coating (110) disposed around the outer surface, an

I nput wi ndow (108) and an out put w ndow (109) forned by
sel ective renoval of the coating, the input w ndow and
out put w ndow bei ng spaced apart, each of the input

wi ndow and t he out put w ndow having a wi ndow wi dth and
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whi ch define an optical pathway through the capillary
tube, characterised in that the fibre optic input and
fibre optic output are aligned with the optical pathway
through the capillary tube, and wherein the w ndow

wi dth of the input windowis not greater than the bore
wi dth such that optical radiation is directed
substantially through a volune defined by the inner
surface (103) of the capillary tube bore (101) and
wherein the Nunerical Aperture of the fibre optic input
and of the fibre optic output and the Lagrange

I nvariant of the capillary tube are chosen so as to
maxi m se the amount of light transmtted fromthe fibre
optic input through the volune and to maxi m se the
anmount of light transmtted fromthe volune to the
fibre optic output, the Lagrange Invariant being
defined by the relation H=Yn,u, wherein Y is
substantially half the wi ndow widths, n, is the
refractive index of the tube and u, is the angl e between
the optical pathway or axis and the line from an
interface of the wi ndows through the center of the
capillary tube.™

The i ndependent claim1 of the first auxiliary request
is identical to claiml of the main request with the
additional feature at the beginning of its
characterising portion "(characterised in that) the

i nput window is located radially opposite the out put
W ndow' .

Claim1 of the second auxiliary request reads as
fol | ows:

"A capillary electrophoresis systemconprising a fibre
optic input, a fibre optic output and a capillary
tube (100), the capillary tube (100) having a
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bore (101), an inner surface (103) defining the bore,
an outer surface (104) and a wall thickness (105) of
the tube defined between the surfaces, the bore having
a wdth and being for transporting fluid, a

coating (110) disposed around the outer surface, an

I nput wi ndow (108) and an output w ndow (109) forned by
sel ective renoval of the coating, the input w ndow and
out put w ndow bei ng spaced apart, each of the input

wi ndow and the output w ndow having a wi ndow wi dth and
whi ch define an optical pathway through the capillary
tube, characterised in that the input windowis |ocated
radially opposite the output wi ndow, the fibre optic

i nput and fibre optic output are aligned with the
optical pathway through the capillary tube, and wherein
the respective width of each of the wi ndows is not
greater than the bore width such that optical radiation
is directed substantially through a vol une defined by
the inner surface (103) of the capillary tube

bore (101) and wherein the Nunerical Aperture of the
fibre optic input and of the fibre optic output and the
Lagrange Invariant of the capillary tube are chosen so
as to maxi mse the anount of light transmtted fromthe
fibre optic input through the volunme and to maxi m se
the amount of light transmtted fromthe volune to the
fibre optic output, the Lagrange I|Invariant being
defined by the relation H=Yn,u, wherein Y is
substantially half the window widths, n, is the
refractive index of the tube and u, is the angl e between
the optical pathway or axis and the line from an
interface of the w ndows through the center of the
capillary tube.”

Clains 2 to 13 of this request are dependent cl ai ns.

The appellant's argunents may be summari sed as fol |l ows:
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In order to overcone the objection under Article 84 EPC
claim1l according to all requests has been anended to
define an el ectrophoresis system by now i ncluding fibre
optic input and output and the optical pathway through
the capillary tube. Furthernore the objection against

t he expression "Lagrange | nvariant"” has been overcone
by including in the claimthe definition of this
expression fromthe description. The amendnents are
supported by the original disclosure, thereby also
neeting the conditions of Article 123(2) EPC

Wth respect to the issue of patentability of claiml
according to the main request, the essential feature is
that the size of the input windowis not greater than
the bore width of the capillary tube, which ensures
that optical radiation fromthe fibre input is directed
substantially through the bore of the tube along a

pat hway defined by the input and out put w ndows.
Thereby the anount of scattered light in the outer part
of the capillary tube is mnimsed. Furthernore by
using the relation between the Nunerical Aperture of
the fibre input, fibre output and the Lagrange
Invariant in the design of the optical systema
resultant increase in the systemefficiency is ensured.
The output w ndow of the capillary tube is not further
detailed in the claim such details not being an
essential feature of the invention, there being
different ways to design the collector side of the
system for handling the output radiation.

Docunent D1 represents the closest prior art for
novelty. This docunent discloses an integrated
tenperature control/alignment systemfor a capillary
el ectrophoresi s apparatus. According to the main
enbodi nent shown in Figures 1 to 5, the capillary tube
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is fixed by two nounting plates 28 having grooves 36.

Al t hough the capillary tube includes detection

"w ndows" obtained by selective renoval of the pol yner
coating of the tube, these wi ndows do not define the
opti cal pathway, which is defined by a detection slit
38 in the upper nounting plate and a detection hole 40
in the | ower nounting plate. The windows in the
capillary tube are aligned with the pathway through the
slit and hole. A further difference between the clained
el ectrophoresis system and the apparatus disclosed in
Figures 1 to 5 of docunent D1 is that rather than a
fibre optic input a UV radiation source is used.
Therefore the systemis inherently optically

i nefficient. The second enbodinent in Figures 12 to 15
of docunent D1 shows an optical fibre bundle which
couples light through a capillary tube and into an
optical output fibre. This enbodinent therefore rel ates
to a systemdifferent to that of the clainmed system

i nmplying that the fine coupling constraints defined in
claim 1l cannot be net.

When starting fromthe disclosure in DL for assessing
the question of inventive step, the technical problem
to be solved is that of inproving the efficiency and
the accuracy of a capillary el ectrophoresis system The
solution is achieved by ensuring that the light is
coupled froma light source only through the bore of
the capillary tube and at the sane tine maximsing the
anmount of |ight by selecting the Nunerical Apertures of
the fibres with respect to the Lagrange |nvariant of
the tube. Since the limting aperture in the apparatus
according to docunment D1 is not the input windowin the
capil lary tube and, hence, the optical pathway is not
defined by the wi ndows and the rel evance of choosing
the Nunmerical Apertures of the fibres with the Lagrange
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I nvariant of the capillary tube for maximsing the
anmount of light fromthe input fibre to the output
fibre is neither taught nor suggested, the solution
defined in claim1 of the main request involves an
i nventive step

Wth reference to claiml1 of the first auxiliary
request, the additional feature of this claimthat the
i nput window is located radially opposite the out put

wi ndow further defines the inventive concept that the
capillary tube itself defines the optical pathway
through the capillary tube. It is noted that docunent
Dl is silent concerning the position of the output

w ndow with respect to the input w ndow.

Claim1 of the second auxiliary request includes the
feature that both the input w ndow and out put w ndow
have wi dths not greater than the bore width of the

capillary tube. This defines even further the optica

pat hway through the capillary tube.

VI, At the end of the oral proceedings, the board gave its
deci si on.

Reasons for the Decision

1. The appeal is adm ssible.

2. Anmendnent s

2.1 Article 123(2) EPC

Wth respect to claiml as originally filed claim1 of
the main request has been anended to include in the

1503.D Y A



1503.D

- 8 - T 0679/ 01

optical systemthe fibre optic input and fibre optic
output; a requirenent for the size of the input w ndow,
and choosing the Nunerical Apertures of the fibres and
the Lagrange Invariant of the tube within the
particul ar neaning of the patent application. The fibre
optic input and output are described in Section 6 [sic]
on pages 28 to 31 of the original application. The

di scussi on of the concept of "Lagrange Invariant” is
presented in Section 6 [sic], pages 26 to 28 of the
original application. The concept of matching the
Nunerical Apertures with the Lagrange Invariant is
contained in Section 7, pages 31 to 36 of the patent
application. The feature of claim1l according to the
mai n request that the w ndow wi dth of the input w ndow
is not greater than the bore width is disclosed on page
22, second paragraph and the correspondi ng Fi gures
(e.g. Figures 1, 3a, 3c).

The further feature of claim1l according to the first
auxiliary request that the input windowis |ocated
radially opposite the output wi ndow finds its support
in original claim35.

The additional feature of claim1l according to the
second auxiliary request that the respective w dth of
each of the windows is not greater than the bore width
Is disclosed on page 24, first and second paragraphs.

The board is satisfied that the amendnents in the
dependent clains equally find their support in the
application as originally filed.

Therefore the clains of all requests neet the
requi renents of Article 123(2) EPC
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Article 84 EPC

In the opinion of the board, the clains of the al
requests fulfil the requirenents of Article 84 EPC. The
former objection against the expression "Lagrange

I nvariant” which had been found objectionabl e because
of use throughout the patent application with a
different neaning to that commonly accepted in the
field of optics (as, for instance, docunented in the

t ext book T2, page 442, Section 3.3.6), has been
overcone by explicitly including in the claimthe
definition used by the applicant. In the renai nder of
this decision the board therefore will also understand
the expression "Lagrange Invariant” according to the
definition of the applicant concerning the relation
bet ween the w ndow wi dths and the angle forned by the
optical axis and the margi nal ray through the tube
aperture for a tube having a refractive index n,.

Substantive matters (Article 52 EPC)

Novel ty

Docunent D1 di scloses an integrated tenperature
control/alignment systemfor a capillary

el ectrophoretic apparatus. In the enbodi nent shown in
Figure 14 the apparatus conprises a fibre optic input
(two 100um di aneter optical fibres 86a), a fibre optic
out put (600um fibre 86¢c) and a capillary tube 12
(Figure 12). Capillary tubes are shown in Figure 2 of
docunent D1 and have a bore having a width ("I.D."), an
i nner and outer surface, a coating (polyimde,

colum 10, line 2) and input and out put

wi ndows (13', 13") forned by selective renoval of the
coating (colum 10, lines 9 to 14). According to
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colum 10, lines 33 to 35, the two detection w ndows
define the irradiated volune within the capillary
columm and thereby the el ectrophoretic detection zone
and hence the wi ndows define the optical pathway
through the capillary tube. Therefore docunent D1

di scl oses an el ectrophoretic apparatus wth the
features of the preanble of claim1 (all requests).

The features of the characterising portion of claiml
of the main request are related to the optica
arrangenent between the fibres and the detection zone
(alignnment of the fibres; and selection of the
Nunerical Apertures of the fibres having regard to the
Lagrange I nvariant of the tube); and to the selection
of the wi ndow wi dth of the input w ndow of the
capillary tube. No explicit disclosure of these
features is found in docunent DI1.

Docunent D2 di scloses a capillary el ectrophoresis

det ecti on apparatus and techni que. The apparat us

di scl osed in D2 does not conprise optical fibres, nor
is the capillary tube used in this apparatus of the
coated type with wi ndows fornmed by selective renoval of
t he coati ng.

The subject-matter of claiml (all requests) is

t herefore novel over the prior art capillary

el ect rophoresi s apparatuses disclosed in docunents D1
and D2.

I nventive step - main request.
According to the appellant, the differences between the

capillary el ectrophoretic systemdefined in claim1 and
t he apparatus known from docunent D1 sol ve the
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techni cal problemof inproving the efficiency and the
accuracy of the capillary electrophoresis system The
board shares this view.

This technical problemof inproving the efficiency and
accuracy of an existing optical neasurenent systemis a
basi ¢ ai munderlying any optical design and

engi neering, therefore in the present case the
formul ati on of the technical problemitself cannot

I nvol ve an inventive step.

Wth respect to the solution of this problemdefined in
claim1 of the main request, according to Section 3.1.2
the novel features of the characterising portion of
this claimrelate to:-

(i) the optical arrangenent between the fibres and the
detecti on zone; and

(ii) selecting the window wi dth of the input w ndow of
the capillary tube.

Wereas the optical arrangenent (i) addresses the
probl em of increasing the optical efficiency
(throughput) of the optical system the selection (ii)
of the size of the input w ndow foll ows the ai m of
ensuring that the input beamentering the capillary
tube does not propagate through the outer part of the
tube, which would deteriorate the signal to noise ratio
in the output signal.

Havi ng regard to the enbodi nent shown in

Figures 12 to 15 in docunent D1 in which the optica
system conprises input and output fibres, the follow ng
I S observed: -
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Wth respect to the optical arrangenent between the
fibres and the detection zone (feature i), according to
t he enbodi nent of Figure 14, as disclosed in colum 19,
line 53 to colum 20, line 13, the two optical input
fibres 86a are "polished and press-fitted into a teflon
tube 110 nounted in the first nounting bl ock nenber
28'". Furthernore the 600um optical fibre 86¢c "is
press-fitted into the second nounting bl ock

menber 29'". This fibre "optically couples radiation
exiting the capillary colum 12' into the sanple cel
fiber optics 84". Therefore it nust be concluded that,
al t hough not disclosed expressis verbis, in the
apparatus of this enbodinent "the fibre optic input and
fibre optic output are aligned wth the optical pathway
through the capillary tube". Moreover, concerning the
sel ection of the Nunerical Apertures of the fibre input
and output and the Lagrange Invariant as defined in the
present claimso as to nmaxi m se the anount of
transmtted |ight, docunment D1 discloses that the input
fibre conprises two 100um optical fibres (colum 19,
line 47) which are used in order to inprove the signa
to noise ratio (colum 20, lines 4 to 5). Docunent D1
continues "For this preferred enbodi nent, a capillary
wi ndow 13' having an axial |ength of about 240

m croneters is fornmed in the capillary colum 12'"
(colum 20, lines 5 to 8). According to the board's
under st andi ng of this enbodi nent, the two 100um

di aneter input fibres are arranged to forma |ight cone
of 200um hei ght and 100pum wi dth at the output of the
fibre bundle, which substantially fits the hei ght of
the aperture of 240pum Wth respect to the width of the
i nput wi ndow of the capillary tube docunent D1 is
silent. Differing fromthe presently clai ned system
the limting aperture in the apparatus is forned by a
thin (about 2.5umthick, see colum 21, line 33)
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stai nl ess steel nounting nenber 125, interposed between
the plate 28 and the port 126. Since, according to
docunent D1, columm 12, lines 46 to 49, the wdth of
the aperture in the first enbodi nent should be "in the
range approximately equal or less than the I.D. of the
capillary colum 12" it nust be assuned that the width
of the aperture in the second enbodinent is selected in
a simlar way (which size may differ depending on the
particular capillary tube, because, according to

colum 21, lines 42 to 44, the tube's I.D. is

sel ectively variable, depending on the particul ar
application). This requirenment of ensuring that the

i ght exactly goes through the liquid filled part of
the capillary tube by selecting the width of the input
slit, appears to be well known in the field of
capillary tube el ectrophoresis, as is al so docunented

i n docunent D2, columm 10, lines 15 to 18. Therefore,
in summary, in this enbodi nent in docunent D1 the shape
of the output beam of the input fibre bundle is
selected to substantially fit with the input aperture
(its wdth being defined by the input slit width 125b,
which is selected by the I.D. of the particular tube
used; its height being fitted to the size of the w ndow
in the capillary tube). As to the output fibre, this
has an aperture of 600um which is larger than the I.D.
and even than the O D. of the fibre (357um see col umm
21, line 42).

Therefore, in the board' s assessnent of docunent D1, in
t he enbodi nent of Figures 12 to 15 the selection and
the optical arrangenent of the fibres has been chosen
so as to optimse the optical throughput of the
detection system and the teaching underlying this
optimsation reflects the one defined in feature (i) of
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claim1 of the main request.

Wth respect to the second feature, pertaining to

sel ecting the window wi dth of the input w ndow of the
capillary tube, a difference with respect to the

enbodi nent of Figures 12 to 15 of docunent D1 is

provi ded because according to the teaching of docunent
D1 the restricting aperture in the detection systemis
formed by the nmounting nmenber 125 having the aperture
slit 125b. It is observed that in this particular
enbodi nent this nounting nenber is a very thin plate
(thickness approximately 2.5um which includes a

capil lary nounting groove 125a. This nenber is disposed
in a platelet 28 which also includes a support

groove 120 for the capillary colum and which is

di mensi oned "for snugly nounting the respective ends of
a given capillary colum” (colum 21, lines 24 to 26).
Therefore the arrangenent of the nenber 125 and the
capillary tube in this enbodi nent is such that the
menber's slit 125b abuts against the capillary tube

I nput W ndow.

In the apparatus according to claim1l of the main
request the limting aperture width is directly defined
by the width of the coating renoved fromthe tube,
whereas in the apparatus according to docunent D1 this
width is uncritical, and the coating nmay be even
renoved to forma 360 degree peripheral band

(colum 10, lines 19 to 21), the |imting aperture in
this case being fornmed by the slit 125b of the platelet
125 abutting against the input w ndow of the tube.

Repl aci ng the arrangenent of docunent D1 by directly
defining the limting input aperture by the coating
renoved fromthe capillary tube, anobunts, in the

opi nion of the board, to a routine neasure for the
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skilled person in this field, since the arrangenents
are optically equivalent, the only difference being in
t he mechani cal construction. The skilled person woul d,
however, be aware that both the solution of docunent D1
and that of claim1l have intrinsic advantages and

di sadvant ages. The solution in docunent D1 requires an
addi tional conponent and is therefore nechanically |ess
sinmple than the device clained, but my offer
advantages resulting froma slit machined in a
stainless steel platelet having a nore precise shape
and being totally opaque for all radiation not passing
through the slit, which opacity nmay not exist to the
same extent for a slit obtained by renoving the coating
of the tube. Furthernore, docunent Dl al ready discloses
that a slit with a defined aperture height is forned in
the outer surface of the capillary tube (colum 20,
lines 6 to 8). Therefore the skilled person would be
aware of this alternative and would sinply apply this
alternative solution according to his preference.

Thus it is concluded that the subject-matter of claim1l
according to the main request does not involve an
i nventive step

Inventive step - first auxiliary request.

Caiml of this request contains the additional feature
that the input window is located radially opposite the
out put wi ndow. This feature is known from docunent D1,
see colum 10, lines 10 to 14 ("first and second
detecti on wi ndows 13, 13, spaced approxi mately 180
degrees fromone another"), and al so the enbodi nent of
Figure 14, wherein ports 126 are defined, inplying that
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the detection wi ndows of the capillary tube would be
arranged on the optical axis defined by these ports as
well. Therefore claim1l of the first auxiliary request
does not define patentable subject-matter.

I nventive step - second auxiliary request.

Caim1l of this request contains the further condition
that in addition to the width of the input w ndow the
wi dth of the output w ndow fornmed in the outer surface
of the capillary tube is also not greater than the bore
wi dt h of the tube. The provision of a second aperture
at the capillary tube output further reduces stray
radi ation still passing through the outer part of the
tube and inproves the signal to noise ratio of the
device. In neither of the enbodi nents of docunent D1
are such apertures provided at the output of the
capillary tube (in the enbodi nent of Figure 2, the
detection hole 40 has a dianeter in the "range of about
2 mmor less"; in the enbodinment in Figures 12 to 15
the output fibre has a dianeter of 600um). Therefore
bot h enbodi nents of docunent D1 teach collecting al
the light exiting the output w ndow of the capillary
tube. Since this wi ndow may even be in the shape of a
360 degrees peripheral band, it nust be concl uded that
docunent Dl does not teach or suggest including a
further limting aperture at the output of the
capillary tube, and even less limting its width so as
not to be greater than the bore w dth.

The only further document under consideration, docunent
D2, also neither teaches or suggests the solution

defined in claiml1 of the second auxiliary request.

Claims 2 to 13 of the second auxiliary request are
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dependent cl ai ns, and, hence, define patentable
subject-matter by virtue of their dependence.

O der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remitted to the first instance with the
order to grant a patent in the foll ow ng version:

- claine 1 to 13

- description pages 1 to 5, 5a, 6 to 45

- drawi ngs sheets 1/12 to 12/12,

all as filed at the oral proceedings as second
auxi liary request.

The Regi strar: The Chai r man:

P. Muartorana B. Schachenmann
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