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Summary of Facts and Subm ssi ons

2036.D

The deci sion of the opposition division revoking

Eur opean patent No. 0 722 288 was di spatched on

16 March 2000. The patent had been opposed on the
grounds that its subject-matter |acked novelty and
inventive step. In its decision, the opposition

di vision found that the clainmed subject-matter |acked

an inventive step.

On 24 May 2000 the appellants (patentees) filed an
appeal against this decision and paid the appeal fee on
t he sane day. The statements of grounds of appeal were
received on 26 July 2000.

Oral proceedi ngs took place on 12 August 2004.

The foll ow ng docunents were primarily relied upon
during the appeal proceedings:

BML: Di abetol ogi a 1992; 35:1177-1180, J. Bolinder et.
al. "Mcrodialysis neasurenent of the absoute
gl ucose concentration in subcutaneous adi pose
tissue allow ng glucose nonitoring in diabetic
patients".

BM2: Journal of Internal Medicine 1991; 230: 365-373,
U. Ungerstedt "Mcrodialysis - principles and
applications for studies in aninmals and man".

BM3: Life Sciences 1990; 46: 105-119, Peter M Bungay
et. al. "Steady-state theory for quantitative
m crodi al ysis of solutes and water in vivo and in

vitro".
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BMA: US-A-4 832 034

BMb: GB-A-2 259 771

Request s

The appel | ants requested that the decision under appeal
be set aside and that the patent be maintained on the
basis of clainms 1 to 38 and description colums 1 to 19
as submtted at the oral proceedings, Figures 1 to 13
as grant ed.

The respondent (opponent) requested that the appeal be
di sm ssed.

| ndependent clainms 1 and 20 read as foll ows:

"1l. A nmethod for nonitoring the concentration of a

sel ect ed substance or group of substances in a body
fluid of a living human or animal body (1), in which

t he substance or group of substances to be nonitored is
transferred fromthe body (1) through an interface (2)
and transported away from behind the interface (2) in a
perfusion fluid flow, and in which the concentration of
t he substance or group of substances to be nonitored is
nmeasured in said perfusion fluid fl ow downstream from
the interface, characterized in that the flow rate of
the perfusion fluid flowis less than 60 m/hour and in
that the perfusion fluid flowis driven by a fluid
absorbing structure, a capillary reservoir, an osnotic

menbrane or a pressure differential reservoir.
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20. A wearabl e device for nonitoring the concentration
of a substance or a group of substances in a body fluid
of a living human or animal body (1), conprising: an
interface (2); a detector (3); and nmeans for

mai ntaining a perfusion fluid flow fromthe interface
(2) to the detector (3) for neasuring the concentration
of the substance or group of substances to be nonitored
is neasured in said perfusion fluid fl ow downstream
fromthe interface, characterized in that the neans for
mai ntaining a perfusion fluid flow fromthe interface
(2) to the detector (3) are adapted for maintaining
said flow at a rate of less than 60 m/hour and in that
the neans for maintaining a constant flow are in the
formof a fluid absorbing structure, a capillary
reservoir, an osnotic nmenbrane or a pressure

differential reservoir."

Clainms 2 to 19 and are dependent on claim1l and
clainms 21 to 38 are dependent on claim 21.

The parties submtted the follow ng argunents in the
witten procedure and during the oral proceedings:

(1) Appellants

Exanples 4 and 5 of BW clearly taught away from using
| ow perfusion flow rates. The flow rate of 366 ni/hour
in Exanple 5 of BMA was far fromthe clainmed range,
whereas the ot her Exanpl es stressed the di sadvant ages
of using low flow rates or recommended a fl ow rate of
two or nore m/mnute. Moreover, contrary to the
respondent’'s argunments this docunent also did not

di sclose the fluid driving neans cl ai ned.



2036.D

- 4 - T 0742/ 00

BMb nentioned a flow rate of 60 m/hour and said that
this was a slow rate, and there was no basis for using
an even slower flowrate. BMA did not incite the person
skilled in the art in this direction since this clearly
recomended the use of nuch higher flowrates. Nor did
BMb di scl ose the use of the fluid flow driving neans as
clainmed. Therefore, the conbination of these docunents
woul d not yield the clained invention.

(i1) Respondent

Starting from Exanple 5 of BMA as the closest prior
art, which described an in-flow bl ood gl ucose
measurenent, the person skilled in the art would sel ect
a lower perfusion flowrate in order to reduce the

depl etion of body fluid as described in BW, and al so
to increase the recovery rate. Menbranes and detectors
capabl e of operating at these flow rates were
avai l able. BW al so di scl osed the type of punps
claimed. Therefore, the nmethod of claim1l did not

i nvol ve an inventive step.

Al ternatively, starting fromBM the clained subject-
matter did not involve an inventive step since BMb

di scl osed an in-flow dialysis neasurenent mnmethod which
enpl oyed a perfusion flow rate of 60 nl/hour, which
would fall within the clained range ow ng to norma
variations in the flowrate. Starting fromthis
docunent the objective problemwas to sinplify the
device, so the person skilled in the art would invoke
BM4 which al so had as an object to provide a sinple
devi ce containing no noving parts. This docunment taught
t he advantages of a lower flow rate and also the type
of punps cl ai ned.
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Reasons for the Deci sion
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The appeal is adm ssible.

Amrendnent s

Claim1 consists of the conbination of the features of
clainms 1 and 38 as granted and claim 20 consists of the
conbi nation of the features of clains 21 and 38 as
granted, and the main clains have been re-worded to
stress that the concentration of the substance or group
of substances to be nonitored is nmeasured in the
perfusion fluid flow The new clains are restricted in
scope as conpared with the clains as granted. The
description has been anended for consistency with the
new cl ai nrs, and the anmendnents neet the requirenents of
Article 123(2) and (3) EPC, accordingly. The respondent
did not object to the anended patent on formal grounds.

Novel ty

The respondent did not object to the clains on grounds
of novelty, a view with which the Board concurs.

| nventive step

The patent relates to a nmethod and a device for

noni toring the concentration of a selected substance or
group of substances in a body fluid of a living human
or animal body and is based on the principle of

nmeasur enent described in the article cited in colum 2,
by Flentge et al. (in vivo) and in BMb (in vitro),
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which forns the basis for the preanble of the main
claims. In this known nethod a perfusate fluid flows
froma supply reservoir to a waste reservoir via an
interface in or on the body and then to a detector
whi ch neasures the concentration of a substance or
group of substances to be nonitored in the perfusion
fluid fl ow downstreamfromthe interface, wherein the

perfusion fluid flowrate is 60 n/hour.

The nethod of BMb is an in vitro and "on-1|ine"

m crodi al ysi s nethod, wherein by "on-line" is neant
that the concentration of a substance to be nonitored
is neasured in the perfusion fluid flow The on-1line
nmethod is to be contrasted with nethods in which
sanples are collected for subsequent off-line analysis
and in which variations in flowrate are of no
consequence. The on-line nethod has the advantages of
al l owi ng nonitoring over a prolonged period of tine
while providing information rapidly and with good tine
resolution (see the first paragraph of BM).

The advant ages of using perfusion fluid flow rates

| ower than 60 m/hour were well known in the art, for
exanple from BML, BM2 and BM3, one of the better known
advant ages being that the recovery rate or dialysis
extraction fraction varies inversely with the flow
rate, as denonstrated graphically in Figure 3 of BM3.
Anot her prom nent advantage is that the body fluid is
not depleted with respect to any conponent thereof. The
| ower flow rates were used, however, only in sanpling
nmet hods.

The inventors of the patent in suit found that,
notw t hst andi ng t he known advantages of using |ow flow
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rates (for exanple fromthe sanpling nethods of BML and
BM2), there is one great disadvantage, that the flowis
not constant (colum 1, lines 49 to 54 of the patent).
Fluctuations in the flowrate are of no inportance in

t hose cases where the fluid is collected in sanples,

but are significant when the concentration of the
substance to be nonitored is nmeasured in the perfusion
fluid floww th good tinme resolution. In order to
counter this problem special neans for driving the
fluid flow were sel ected, as set out in the patent,
colum 7, lines 9 to 13 and claim 38, which passages
have respective counterparts in the application as
originally filed.

As stated in colum 3, lines 17 to 27 of the patent,
owing to this relatively low flowrate, a very
constant, i.e. non-pulsatile and substantially
non-fluctuating fl ow can be maintained for a | ong
period of time with sinple neans, which need no or very
little supply of energy. The energy reservoir of the
device can be small and |ight because little energy is
needed for driving the perfusion fluid flow The neans
for passing the perfusate fromthe interface to the
detector can be of a sinple, Iowcost, reliable,
conpact and |ightwei ght design and the vol une of
perfusate needed for nonitoring during a given period
of time is small

Thus, the conbination of features in the characterising
parts of the independent clains are predicated on the
probl em of fluctuations of the flowrate in an on-1line
nmet hod, and the conbination of the features solves the
problemin a sinple manner.
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The respondent has set out two different |ines of
attack against the clains, one starting fromBW as the
cl osest prior art, and the other starting from BMb.
Each of these approaches is examned in turn bel ow

Starting from BVA

BM4 descri bes an anisotropic fibre nenbrane for
ultrafiltration (which is included within the scope of
t he i ndependent clains of the patent in suit, see
claim 15 and the paragraph |inking colums 8 and 9 of
the patent), the nenbrane consisting of an outer thin
and dense | ayer and an inner thick, |ess dense, and
nore porous |ayer (see Figure 5 and the associ at ed
description |inking colums 23 and 24). Sone
experinments are described regardi ng the devel opnent of
the flow and the recovery rate through different

menbr anes.

Experinments were conducted with different fibres,
described in Exanples 1 to 5, of which Exanple 1 is a
conpari son exanple using dialysis fibres. In one
experinment the dialysis fibre was infused with saline
at a flowrate as low as 36 nl/hour and sanples were
collected for analysis. The conclusion of this Exanple
is that equilibriumis not obtainable even at the

| onest flow rate of 36 m/hour (colum 24, lines 40

to 42) and that the very | ow sweep rates necessary to
achieve equilibriumresult in |longer response tines
(colum 24, lines 57 to 61). This conpares unfavourably
with the invention of BMA in which there is virtually

i nst ant aneous equilibration of a desired analate in the
filtrate and sanpled fluid (see, for exanple, BMA
colum 11, lines 53 to 60, colum 18, lines 39 to 46,
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and colum 22, lines 46 to 49). This Exanpl e,
t herefore, does not recomend either the use of

dialysis or of flowrates |less than 60 n/hour.

Exanple 2 tested the utility of an ultrafiltration

ani sotropic hollow fibre with an inner skin |ayer and
an outer nore porous |ayer. The blood filtration rate
was approximately 2.8 n/mnute (168 nl/hour) but this
fell rapidly to 0.4 mi/mnute (24 nl/hour) and then
asynptotically decayed to undesirably |ow | evel s.
Therefore, this fibre is not recomended (colum 25,
lines 17 to 21). This Exanple nerely tested the
suitability of the nenbrane and contains no
recomrendation either as to the flow rates or of in-

fl ow neasur enments.

Exanpl e 4 denonstrates an enbodi nent of the invention
of BMA in an in vitro system contai ning human plasm

and explicitly says that it is advantageous to have a
filtrate rate of two or nore m/mnute (120 or nore

m /hour) in order to provide an adequate sanple in a

reasonable time (colum 26, lines 60 to 62).

Exanpl e 5 denonstrates a nmethod using the asymetric
holl ow fibre of BMA for nonitoring blood glucose
concentrations, with a filtration flow rate of
approximately 366 nl/hour and a nonitoring device with a

sensor. This flowrate is far renoved from 60 nl/ hour

In conclusion, all those Exanples where the properties
of the asymmetric hollow fibre of BMA are denonstrated
the only clear teaching is that the flow rate should be

120 or nore nm/hour. The potential useful ness of | ower

2036.D



- 10 - T 0742/ 00

fl ow rates cannot be deduced fromthese or the other
Exanpl es.

Mor eover, the driving force for the fluid in BV
(colum 22, lines 26 to 33) is one that involves the
application of a partial vacuum or evacuation of the
fibre lumen by connecting the fibre to a m cropunp or
ot her source of vacuum The Board is of the opinion
that the "m cropunp or other source of vacuunt

di sclosed in this docunent does not anticipate a
pressure differential reservoir or any of the other
driving neans clainmed in the patent in suit since by
pressure differential reservoir in the patent is neant
a gas filled excess pressure or vacuumreservoir as
described in colum 6, line 53 to colum 7, |ine 8,
whereas a mcropunp is sinply a mniature punp which
does not necessary have only non-noving parts, and

"ot her nmeans"” is vague in the context.

The method of claim1l of the patent in suit is novel
over Exanple 5 of BWA by virtue of the perfusion fluid
flowrate of less than 60 nl/hour and the specific
driving neans for the perfusion fluid flow These are
i nter-dependent features since at low flow rates the
fl ow becones inconstant and neans nust be provided to

mai ntai n constancy of flow.

Nei ther BMA nor any other prior art docunent suggests

| owering the perfusion fluid flowrate to | ess than

60 nml /hour in an in-flow neasurenent, together with the
specific driving nmeans for the perfusion fluid flow In
particul ar BVMb descri bes exanpl es enpl oying a perfusion
flow rate of 60 nl/hour in an in-flow neasurenent using

a syringe punp, but this docunment does not reconmend

2036.D
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the use of a lower flow rate or disclose any punp other
than a syringe punp, nor does it nention the probl em of

fluctuations in the flow rate.

Starting from BMb

The respondent argues that owing to variations which
typically occur in flowrates, the flow rate BVMb nust
tenporarily have fallen below 60 nml/hour. This argunent
is not convincing since by "less than 60 nm/hour" would
be understood by the person skilled in the art as a
rate significantly I ess than 60 nm/hour so as to take
such variations into consideration. The teaching of BVb
is that 60 nl/hour in an in-flow nmeasurenent is already
considered a slow flow rate (page 3, lines 22 and 23)
and no further lowering of this rate is contenplated.
Moreover, there is no disclosure in BVMb of any specific
driving neans for the flow other than a syringe punp.

The respondent al so argues that the problem of the
patent, starting fromBM, is to nmake a sinpler device
using a lower flowrate, and the solution for this is
di sclosed in BM4, for exanple there are no noving parts
and the device can be mniature in size (colum 16
lines 37 to 39), and this docunent al so discloses the
use of a fluid driving neans as cl ai ned.

These argunents too are not accepted since there is a
clear teaching in BV that a filtrate rate of two or
nmore m/mnute (120 or nore nm/hour) should be used, as
di scussed above, so that were the person skilled in the
art to conbine these docunents, then the Exanpl es of
BMb woul d be replicated using a perfusate flow rate

hi gher than 60 nl/hour rather than a |ower flow rate,
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whereas the patent requires a flow rate of |ess than

60 nl /hour as an essential feature. Mreover, Exanple 1
of BMA clearly says that dialysis is not a prom sing
nmet hod, which is a disincentive to conbine these
docunents. Also, as discussed above, BM4 is not
considered to disclose the specific fluid driving neans
cl ai ned.

Therefore, there is neither an incentive to conbine

t hese docunents, nor would the desired solution of the

patent in suit result even if they were to be conbi ned.
4.3 For the above reasons the subject-matter of clains 1

and 20 involves an inventive step.

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 first instance with the
order to maintain the patent in anmended formon the
basis of on the basis of clains 1 to 38 and description
colums 1 to 19 as submtted at the oral proceedings,
Figures 1 to 13 as granted.

The Regi strar: The Chai r man:

V. Commrar e T. K H Kriner
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