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Summary of Facts and Submn ssions

2617.D

Thi s appeal is against the decision of the exam ning
di vision dated 14 April 1999 to refuse European patent
application No. 92 905 626. 5.

The ground of refusal was that, having regard to
docunment D2 (US-A-4 975 581), the subject-nmatter of
I ndependent clains 1 and 30 | acked i nventive step.

The exam ni ng division argued that, starting fromthe
cl osest prior art docunment D2, the solitary

di stinguishing feature of the device of claim1l was the
use of the wavel ength range of 650 to 1250 nm whose
sel ection involved no nore than routine experinentation
by the person skilled in the art when optim sing known
apparatus. One obvious reason for the limtation of the
wavel ength was that detectors at the selected range of
wavel engt hs were cheaper than those for |onger

wavel engt hs.

On 15 June 1999 the appellant (applicant) | odged an
appeal against the decision and paid the prescribed fee
on 21 June 1999. On 19 August 1999 a statenent of
grounds of appeal was fil ed.

Fol | owi ng a communi cati on dated 25 May 2001 and

t el ephone consul tati ons between the appellant's
representative and the rapporteur on 14 August 2001
and 9 Cctober 2001, the appellant filed new clains,
descri ption pages, and draw ng sheets.

The appel | ant requests that the decision under appea
be set aside and that a patent be granted on the basis
of the follow ng docunents:
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- Clains 1 to 41 filed on 15 Cctober 2001 with the
| etter dated 11 Cctober 2001.

- Description pages 1, 2, 2a, 3 to 12, and 15 to 17
filed on 15 October 2001 with the letter dated
11 Qctober 2001.

- Drawi ng sheets 1/2 and 2/2 filed on
15 COctober 2001 with the letter dated 11 Cctober
2001.

| ndependent clainms 1 and 29 of this request read as
fol | ows:

1. "“A non-invasive device for nmeasuring concentration
| evel s of constituents of blood and tissue in a

finger (7) of a living human subject, said device
havi ng a pol ychromatic light source (1), powered by a
stabilised power source, that emts a broad spectrum of
light in the near infrared range, neans (9) for
col l ecting simultaneously substantially all of the
wavel engths of said |ight after said |ight has been
directed onto said finger (7), neans (12) for

di spersing said collected Ilight into conponent

wavel engt hs of said collected Iight, a receptor (6)
shaped so that said finger can be placed in contact
With said receptor, said receptor having neans for
elimnating extraneous |ight, said receptor (6) being

| ocated relative to said |light source (1) so that when
said finger (7) is properly placed in contact wth said
receptor, said |ight source can be activated and |ight
fromsaid |ight source is directed onto said finger,
means (15, 16, 17) for taking absorbence neasurenents
fromtransmtted |ight fromsaid collected and

di spersed |ight at several wavel engths, neans (16, 17)
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for transform ng said absorbence neasurenents to
enhance detection of at |east one constituent from

ot her constituents by using a calibration equation for
said at | east one constituent, and neans (16, 17) for
determining the concentration |level of said at | east
one constituent of said blood and then producing a
result for each concentration | evel determ ned, wherein
said receptor (6) has an entrance (5) and an exit (8)
for light fromsaid |light source (1), |ocated generally
opposite one another, with a constant distance

t herebetween, in the optical path between said |ight
source (1) and collecting neans (9) so that said
finger, when properly placed in the receptor (6)

bet ween the entrance and exit, will contact the
receptor adjacent both the entrance and exit with the

| ength of the optical path through said finger
corresponding to the distance between said entrance and
exit, a filter (2) is provided through which said |ight
fromsaid light source (1) passes to limt the |ight
directed onto said finger through said entrance to a
range of wavel engths from approxi mately 650 nmto
approximately 1250 nm said di spersing neans (12) is
operable to disperse said collected light into a

di spersed spectrum conprising the conponent wavel engt hs
of the collected light, and said neans (15, 16, 17) for
t aki ng absor bence neasurenents being operable to take
absor bence neasurenents at several different

wavel engt hs si mul t aneously over said di spersed
spectrum "

29. "A non-invasive nethod for neasuring concentration
| evel s of blood and tissue constituents within a

finger (7) of a living human subject, using a

pol ychromatic light source (1) that emts a broad
spectrumof light in the near infrared range, which
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conprises locating the finger (7) in contact with a
receptor (6), directing said light onto said finger,
coll ecting sinultaneously substantially all of the
wavel engt hs of said light after said |light has been
directed onto said finger (7), collimting the
collected light, dispersing the collimated [ight into
conponent wavel engths of said collected |ight onto a

| inear array detector (15), taking absorbence
measurenents with said |inear array detector of
transmtted light fromsaid dispersed |ight at severa
di fferent wavel engths, scanning said |inear array

det ect or and passing neasurenents fromtransmtted
light fromsaid dispersed |ight at several different
wavel engt hs sinultaneously to a m croprocessor (16),
taking a reference set of neasurenents, transform ng
sai d neasurenents to enhance the detection of at |east
one constituent from other constituents by using a
calibration equation for said at | east one constituent,
and determ ning the concentration |evel of said at

| east one constituent of said blood and tissue and
producing a result for each concentration |evel

determ ned, the nethod including |ocating said

finger (7) in contact wwth the receptor (6) adjacent an
entrance (5) and an exit (8) for light in said
receptor (6), said entrance and exit being |ocated
generally opposite each other wwth a constant distance
t herebetween in the optical path between said |ight
source (1) and linear array detector (15) so that the
| ength of the optical path through said finger
corresponds to the distance between said entrance and
exit, directing said light fromsaid fight source (1),
through a filter (2) which Iimts the |light directed
onto said finger to a range of wavel engths from
approxi mately 650 nmto approximately 1250 nm onto
said finger through said entrance (5), dispersing said
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collimated light fromsaid exit into a di spersed
spectrum conpri sing the conponent wavel engt hs of the
collected light onto said |linear array detector (15),
and t aki ng absorbence neasurenents fromtransmtted
light fromsaid dispersed |ight at several different
wavel engt hs si nul taneously over said di spersed
spectrum”

Clainms 2 to 28 and 30 to 41 are dependent on clains 1
and 29, respectively.

Wth respect to claim1 the appellant argues as
fol | ows:

The receptor defined in claim1 provided technica
advant ages by virtue of the arrangenent of the entrance
and exit for light fromthe Iight source, which
prevent ed extraneous |ight fromreaching the detector

i n a manner not possible in the arrangenents of
docunent D1. The exam ning division also did not
appreciate the technical nerits of the specific

wavel ength range defined in claim1, which was al so by
itself novel and inventive.

The exam ni ng di vision m sunderstood the enbodi nents of
Figures 4 and 5 of docunent D2. The enbodi nent of
Figure 4 did not have two optical fibres opposite one
another, it disclosed only a single continuous fibre.
The enbodi nent of Figure 5 did not have an entrance or
an exit, and consequently other features of claim1,
such as the constant optical path | ength, were al so not
di scl osed.

Reasons for the Decision

2617.D
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1. The appeal is adm ssible.
2. Amendnent s
2.1 Caim1l includes the foll ow ng anendnents conpared to

claiml of the application as originally filed
[ enphasis in bold added]:

(a) The new claimdefines neans for taking absorbence
measurenents, instead of transmttance and refl ectance
nmeasurenents in the original clam

(b) The feature that the entrance and the exit for the
light fromthe |ight source are |ocated generally
opposite one another, with a constant distance

t herebetween, in the optical path between the |ight

source and the collecting neans, has been added.

(c) The feature that the finger, when properly placed
in the receptor between the entrance and exit, wl]l
contact the receptor adjacent both the entrance and

exit, has been added.

(d) The feature that the |l ength of the optical path
through said finger corresponds to the distance between
said entrance and exit, has been added.

2.2 The new features of claim1 are all owabl e under
Article 123(2) EPC since they are supported by the
application as originally filed as follows:

(a) Devices of the type to which the application pertains

nmeasure the transm ssion or reflection of light, but it is
ultimately the absorption spectrumthat is studied. The

2617.D Y A
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description al so makes frequent reference to absorption and
uses this terminterchangeably with transm ssion, the one
being the inverse of the other. This feature is therefore
al | owabl e.

(b) The feature that the entrance and the exit for the
light fromthe |ight source are | ocated generally opposite
one another, with a constant distance therebetween nay be
deduced fromthe drawi ng. That the entrance and the exit
are |ocated in the optical path between the |ight source
and the collecting neans is clearly a necessary feature if
the device is to work as intended, and it is an explicit
statenent of what was already inplicit.

(c) This feature nmay be deduced fromthe draw ng, which
shows a finger in the receptor between the entrance and
exit, and contacting the receptor adjacent both the
entrance and exit. In practice, a wde range of finger

thi cknesses will fulfil this condition because the fleshy
parts thereof are deformable. The purpose of this feature,
as may be deduced upon readi ng the description and as
explained in nore detail in point 5.2. below, is that the
finger should obstruct the |light path between the entrance
and exit, and this feature is now fairly defined in the
claim

(d) Since the finger is cradled in the receptor as shown
inthe drawing it will fill the space between said entrance
and exit, the length of the optical path through the finger
wi Il correspond to the distance between the entrance and
exit. This feature is therefore fairly based on the
original draw ng.

The sane considerations apply to nethod claim?29. The
dependent clains and are equally supported by the
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application as originally filed, their subject-nmatter being
derivable fromand corresponding to the original dependent
clainms. The description has been anended for consistency
with the new clains and includes a review of the rel evant
prior art. The description and draw ng include reference
nunmeral s, which were not originally included.

Therefore, there is no objection to the clains and
description under Article 123(2) EPC

Novel ty

Thi s has not been an issue during the exam nation procedure
and the Board sees no reason to re-visit it.

I nventive step

The prior art

There are different optical nethods of non-invasively
nmonitoring the concentrations of different constituents of
a biological sanple known in the prior art, of which the
measur enent of absorption of infra red light through the
sanple is well known. By neasuring the anount of |ight
absorbed by the sanple at certain specific wavel engths, a
quantitative neasurenent of the constituents is possible.

These net hods nmay be broadly divided into two categori es.
The first one uses neasurenent at a single or two different
and di screte wavel engths, wherein the relative absorption
at the single frequency or differential absorption at the
two different wavel engths gives quantitative information on
the constituent. Oxineters, for exanple, use this nethod.
The docunent D2 refers to these nethods as a univariate
anal ysis and gives its di sadvant ages.
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The second one, called a nultivariate analysis, relies on
taki ng neasurenents at several points over a broad spectrum
in the near infra red range, and using statistical nethods
to match the spectrumwith a calibration nodel stored in a
conmputer. This gives a nore reliable nmethod of
discrimnating a given constituent fromseveral others in a
sanpl e. For exanple, the anount of glucose in blood nay be
so determ ned even though bl ood contains nunerous
constituents such as oxygen, urea, alcohol, etc.

The cl osest prior art

The presently clainmed invention belongs to the second
category and relates to a non-invasive device and net hod
for continuously nonitoring and neasuring concentration

| evel s of blood constituents in humans or aninmals, using a
broad band near infrared portion of the |ight spectrum
Measurenents are nade at several wavel engths over the broad
band spectrum and the neasurenents are used to detect one
or nore constituents by neans of a calibration equation. An
i ndication of the neaning of "several” is given by the fact
that 256 detector elenents, each for a specific wavel ength,
are depl oyed over the entire broad band spectrum

Docunent D2 is the only docunent on file which describes
net hods of the second category, and is, therefore, the
cl osest prior art docunent.

The apparatus of docunent D2 enploys a broad band infra red
source that covers the spectra of various bl ood
constituents, so that the entire spectrum over the broad
band may be sanpled in one neasurenent. The broad band
range may be in the md infra red range or in the near
infra red range of 700 to 2500 nm (see, for exanple,

colum 12, lines 29 to 31).
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In contrast thereto, the presently clained apparatus
enploys a nore limted wavel ength range of about 650 to
about 1250 nm The reason for this limtation is given on
page 7 of the application as originally filed, whichis to
elimnate the light rays that heat the finger, thereby
allowing a higher intensity bulb to be used. Wth a hi gher
intensity bul b, a neasurenent can be taken nore quickly,
thereby mnimzing the opportunity for novenent of the body
part. Thus, errors induced by novenent of the finger nmay be
avoi ded. This problemis of greater inportance when
children are the subjects.

The Board has no reason for doubting the efficacy of the
cl ai med sol ution.

The probl em of novenent of a body part owing to a | ong
measurenent tinme falsifying a nmeasurenent is not addressed
in any of the cited prior art docunents. Nor is the
presently adopted solution of limting the wavel ength range
suggested in the prior art for this purpose. The clained
wavel engt h range of about 650 to about 1250 nmis a clear
limtation of the range of 700 to 2500 nm used i n docunent
D2 and it results in a well defined technical effect.

For this reason the device of claim1 involves an inventive
step, and the sane argunents apply to the independent
nmet hod cl aim

The i nmpugned deci sion states that the wavel ength range of
about 650 to about 1250 nmwas the solitary distinguishing
feature of claim1l over the disclosure of docunent D2, and
then dism sses the selection of this range as | acking an

i nventive step, on the grounds that the selection nerely

i nvol ves optim sation of the apparatus by routine
experinmentation, and that the range was obvious in view of
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the fact that detectors that work up to about 1200 nm were
relatively cheap in conparison with detectors working at 2u
and hi gher.

None of these reasons is tenable, however. Firstly, as
shown in point 5. below the wavelength range is not the
solitary distinguishing feature of claiml1l. Secondly, the
exam ni ng di vi sion has nmade assertions regarding the

sel ection of the wavel ength range w thout providing any
support therefor by way of docunentary or other evidence,
and has ignhored the stated technical effect of this

sel ecti on.

The sel ection of the wavel ength range involves nore than
nmere optim sation of the apparatus by routine
experinentation, as the exam ning division argues. This
argunment mght be valid if a single given constituent is to
be detected, for exanple, since this constituent has a
known absorption spectrumso that a source with a matching
wavel engt h woul d be sel ected and the wavel ength range
optim sed to overlap the absorption spectrumin question.

In the present case, rather than a relatively snal

wavel engt h range for overl apping the absorpti on spectrum of
the single given constituent, a broad band spectrumis
required so as to cover the spectra of different
constituents, fromwhich at | east one may then be exam ned.
No question of optim sation arises here, the entirety of
the broad spectrumis necessary for sinultaneously making
the neasurenents of the different constituents.

It is with respect to this broad spectrumthat the present
application defines and seeks to solve a specific technica
problem that the finger is heated during neasurenent,

whi ch could corrupt the result. In order to overcone this
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probl em t he wavel ength range is limted. The sol ution of
this problemalso brings wwth it the further technica
ef fect that neasurenents nay be made nore rapidly and
therefore without novenent artifacts spoiling the result.

The fact that detectors may be cheaper when wor ki ng bel ow
the limt of about 1200 nmis subordinate to the fact that
a techni cal problem has been recogni sed and solved. In any
case this allegation was not supported by any evi dence.

5. Since a single inventive feature renders the cl ai ned
subj ect-matter allowabl e under Article 52(1) EPC, the
inventive nerits of the receptor that fornms part of the
cl ai med devi ce need not be discussed. Neverthel ess, since
the question of inventive step turned on the formof the
receptor during the exam nation procedure, rather than on
t he wavel ength range, it is worth going into this point
briefly here.

5.1 Amended Claim1l includes the following features: (i) the
receptor has nmeans for elimnating extraneous light, (ii)
the receptor has an entrance and an exit | ocated opposite
each other, and (iii) so that the body part covers both the
entrance and the exit.

5.2 None of these features is disclosed in Docunent D2.

Regarding (i): There are two sources of extraneous |ight
that mght lead to errors of nmeasurenment. The first is
anbient light fromthe outside of the device, and the
second is stray light fromthe infra red |light source that
does not traverse the body part being investigated but
reaches the detector by reflection in the device. This is
clear fromthe context upon reading the description. The
present application seeks to elimnate both of these

2617.D Y A
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sources of error. The feature (i), which may be a flexible
seal, see the end of page 11 of the application as
originally filed, is provided to elimnate the first source
of error. The arrangenment of the light entrance and exit,
e features (ii) and (iii) are provided to elimnate the
second source of error. The neans for elimnating
extraneous light in the preanble of claim1 refers to the
first of these features.

In Figure 5 of docunent D2, it is the finger itself that is
nmeant to block anbient light fromentering the apparatus,
there is no separate constructional neans, such as a seal,
provided. Cearly, the effectiveness of the seal in the
arrangenent of docunent D2 depends on the size of the
finger that is inserted, and the seal m ght be ineffective
in the case of a child' s finger, for exanple, that is not
thick enough to fill the opening or not |ong enough to
reach the | ower opening, for exanple.

Regarding (ii): The entrance and exit defined in claim1l
are features for elimnating extraneous light fromthe
infra red source, and are therefore so | ocated wth respect
to the source and the detector as to elimnate |ight
reflected fromthe apparatus that m ght reach the detector.
Clearly there is little scope for extraneous light fromthe
infra red source bypassing a finger properly placed in the
receptor.

The receptor in Figure 5 of docunent D2 is the housing 111,
within which are | ocated the |ight source 116, the finger,
as well as the light disperser and detector arrangenent 118
and 119, and the finger extends through the housing
internmedi ate top and bottom apertures 114. There is no
entrance and exit arrangenent in the sense of the
application, which elimnates stray light fromthe source.
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Here, the light fromthe source 116 is free to bounce
around i nside the housing 111 before entering the detector
and w t hout passing through the finger.

Regarding (iii): Since there is no entrance or exit the
finger cannot cover them According to the decision the
entrance and exit are inplicit otherw se the apparatus
woul d not work. This is an argunent made w th hindsight
since docunent D2 neither nentions nor inplies these
features in the description of the apparatus of Figure 5,
nor is it clear why the apparatus would not work. On the
contrary it would seemthat the apparatus woul d work,

al t hough the signal to noise ratio would be | ow on account
of the internally reflected |ight.

The enbodi nent of Figure 4 of docunent D2 enpl oys optica
fibres to bring light to and renove light froman ear. In
this enbodinent there is only a single and conti nuous
coated fibre | oop that pierces through the ear, that part
of the fibre within the ear having its coating renoved so
that light may enter the ear and be reflected back into the
fibre (see colum 13, lines 50 to 66). Thus, there is no
receptor and there are no fibre ends opposite to each

ot her.

In addition to the above differences, there is another
significant difference between the presently clai ned device
and that of Figure 5 of docunment D2. The path |ength of
light through the finger in the prior art device is

determ ned by factors such as the thickness of the finger
and the extent of its insertion through the apertures 114,
and is therefore variable from person to person or even for
a given person. The exam ning division argues in this
respect in its decision that a conical cylinder is provided
inthis prior art device, but this is not correct, there is
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no such cylinder present.

By contrast, the path length of Iight through the finger in
the clained device is determned primarily by the spacing
of the entrance and an exit, and this is a constant. The
advantage of this is that calibration for finger thickness
can be di spensed wth.

5.5 The above are reasons why the argunents of the exam ning
di vi sion regardi ng the disclosure of docunent D2 are no
| onger valid for the anended clains, as is the deduction of
| ack of inventive step of the clained subject-matter on the
basis of this docunent.

6. The sanme argunents apply to i ndependent nethod clai m 29.

7. For the above reasons the clains neet the requirenents of
Art 52(1) EPC.

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 to grant a
patent on the basis of the nmain request according to
paragraph IV. of the "Summary of Facts and Submni ssions".

The Registrar: The Chai r man:

2617.D Y A
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V. Conmmar e W D. Wild
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