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Summary of Facts and Submn ssions

0563. D

Thi s appeal is against the decision of the exam ning
di vi sion dated 17 August 1999 to refuse European patent
application No. 95 120 150.8

The ground of refusal was that, having regard to the
foll owi ng docunents, the subject-matter of all clains
of the main request and first to fourth auxiliary
requests | acked inventive step:

D1: EP-A-0 576 217,

D2: US-A-5 343 863.

The exam ning division argued that claim1 of al
requests | acked inventive step since, starting fromthe
cl osest prior art docunent D1, it would be obvious to
nmeasure, in a preparing step, the propagation tinme of
ul trasound between two transducers with the transducer
units pressed together under a predeterm ned pressure,
since it was clear that the spurious tinme of flight

t hrough contact pads of the transducers nust be

el i m nated. Anot her distinguishing feature of claim1,
that the transducer cover is defornmable, was obvious
since it would be used for reasons of hygiene.

O her grounds of refusal were that independent device

claim 17 of the nmain and second auxiliary requests was
not |inked together with any of the nethod clains 1 to
9 by a single conmobn inventive concept as required by

Article 82 and Rule 30 EPC, and that the clains of the
first auxiliary request |acked clarity since there was
a contradiction between clains 1 and 9.
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On 18 Cctober 1999 the appellant (applicant) |odged an
appeal agai nst the decision and paid the prescribed
fee. On 23 Novenber 1999 a statenent of grounds of
appeal was fil ed.

Foll owi ng a tel ephone consultati on between the
appel lant's representative and the rapporteur the
appel lant filed new clains and description pages.

The appel |l ant requests that the decision under appea
be set aside and that a patent be granted on the basis
of the follow ng docunents:

Clains 1 to 9 filed by letter dated 22 January
2002.

- Description pages 2 and 5 to 7 and 9 filed by
| etter dated 22 January 2002.

- Description pages 3 and 4 filed by tel efax dated
25 January 2002.

- Drawing Figures 1 and 3 to 8 as originally filed.

- Drawing Figure 2 filed by telefax dated 25 January
2002.

I ndependent clains 1 and 9 read as fol |l ows:

"1l. A nmethod for neasuring the speed of sound in tissue
wherein a tissue (70) is held between a pair of
transducer units (10a, 10b), ultrasound is transnitted
and received by said units (10a, 10b), and each of said
units (10a, 10b) conprises an ultrasonic transducer
(12a, 12b), a transducer cover (14a, 14b) of which at
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| east part deforns freely and which covers said
ultrasoni c transducer (12a, 12b), and a |liquid acoustic
mat ching material (16a, 16b) filling the space between
said cover (1l4a, 14b) and said transducer (12a, 12b),
said method conprising the steps bel ow

a) a preparing step wherein the covers (1l4a, 14b) of
the transducers (12a, 12b) of said pair of transducer
units (10a, 10b) are pressed together under a
predeterm ned pressure, ultrasound is transmtted and
recei ved, and the propagation tinme of said ultrasound
fromone to the other of said transducers (12a, 12b) is
nmeasur ed;

b) a nmeasuring step wherein a tissue (70) is held

bet ween said pair of transducer units (10a, 10b) under
said predeterm ned pressure, ultrasound is transmtted
and received, and the propagation tinme of said
ultrasound fromone to the other of said transducers
(12a, 12b) is neasured, and the distance between said
transducers (12a, 12b) is neasured; and

c) a calculating step wherein the speed of sound in
said tissue is conputed based on the propagation tine
measured in said preparing step, and on the propagation
time and distance between said ultrasonic transducers
(12a, 12b) neasured in said neasuring step."”

"9. A tissue assessnent apparatus for conputing
assessnent val ues of tissue based on a received signa
obt ai ned when ultrasound is passed through a tissue and
recei ved, said apparatus conprising: a pair of
transducer units (10a, 10b) wherein each of said units
conprises a transducer (12a, 12b), a transducer cover
(14a, 14b) of which at |east part deforns freely and
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whi ch covers said transducer (12a, 12b), and a liquid
acoustic matching material (16a, 16b) filling the space
bet ween sai d cover (14a, 14b) and said transducer (12a,
12b), a transducer unit noving nechani sm (24a, 24b, 30,
34) for noving said pair of transducer units (10a, 10Db)
cl oser together, so that the covers (1l4a, 14b) can be
pressed agai nst each other, or further apart, a torque
limter (32) for providing the sane limting force with
whi ch said transducer units (10a, 10b) press agai nst
said tissue (70) and agai nst each ot her when said
tissue (70) is held between said pair of transducer
units (10a, 10b), and when no tissue is held

t her ebet ween, respectively, a nenory (60), neans for
storing in said nenory (60) a propagation tine of

ul trasound between said transducers (12a, 12b) when the
transducer covers (1l4a, 14b) of said pair of transducer
units (10a, 10b) are pressed to each other with a
predeterm ned force, a tine neasuring device (54) for
nmeasuring the propagation tinme of ultrasound between
said transducers (12a, 12b) based on a received signa
fromsaid transducer units (10a, 10b), a distance
nmeasuri ng device (56) for neasuring the distance

bet ween sai d transducer units (10a, 10b), and a
processor (58) for conputing the speed of sound in said
tissue (70) based on the propagation tine stored in
said nenory (60), the propagation tinme found by said

ti me neasuring device (54), and the distance neasured
by said di stance neasuring device (56)."

Clains 2 to 8 are dependent on claiml.

The appel | ant argued as foll ows:

Docunent D1 did not teach the step of determ ning the
transit time through the contact pads before each
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measuring step, it only taught performng a correction
of the neasurenent by using a fixed value for this
time. The problem posed in the application was itself

i nventive since it sought not only to elimnate errors
arising fromdifferent deformations of the silicone
pads, but also errors fromenvironnental conditions
such as the tenperature.

Reasons for the Decision

2.1

0563. D

The appeal is adm ssible since it conplies with the
provi sions nentioned in Rule 65(1) EPC

Amendnent s

Caim1l and claim9 of the newclains differ from
respective clains 1 and 17 as originally filed in that
they specify that the acoustic matching material is a
liquid and that it is the covers of the transducers

rat her than the transducers thenselves that are pressed
together. The first of these features is supported by
colum 5, lines 55 to 58, of the A2 publication, for
exanpl e, and the second one by Figure 4, for exanple.

Caim9 includes the further feature that the torque
limter provides the sane |imting force wth and

wi t hout tissue between the transducers, which feature
I's supported by colum 7, lines 33 to 50 of the A2
publ i cati on.

Dependent clains 2 to 8 correspond to clains 2 to 8 as
originally filed. The description has been anended for
consi stency with the new clains, in particular

Enbodi ment 3 has been cancell ed. Therefore, there is no
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objection to the clains or the 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 investigate
it.

I nventive step

Background art

The patent application is based on tissue assessnent
appar atus known from Japanese Patent No. HEl-7-204205
wherein the fronts of two ultrasonic transducers are
covered with a freely deformable cover filled with an
acoustic matching material, and the covers are brought
into contact with a sanple and the propagation tine of
the ultrasound between the transducers is neasured. The
advant age of such a freely deformable cover is that it
conforns easily to the surface of the sanple, so no air
| ayer is present between the transducers and the
sanpl e.

The techni cal probl em

The followi ng problens, inter alia, are identified in
the application, as set out in colum 2 of the A2
publ i cati on:

- If an air pocket forms in the acoustic nmatching
material in the cover, then if the atnospheric
pressure of the neasuring environnent changes, the
air pocket expands or contracts and the
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deformation of the cover and the average thickness
of the acoustic matching material therefore
changes.

The thickness of the acoustic matching materi al
changes if the material |eaks out of the cover due
to |l ong periods of use.

If the cover is used for long periods its
flexibility and the degree to which it is deforned
changes, which al so causes the thickness of the
acoustic matching material to vary.

The above problens lead to errors in the neasured

result for the speed of sound and the object of the

i nvention to obviate the above probl ens.

The sol ution

To solve the above problens the nethod of claim1 has

the follow ng features that conbi ne together to neet

the object of the invention:

(a)

(b)

(c)

In a preparing step the transducers are pressed
t oget her under a predeterm ned pressure and the
propagation tinme of ultrasound is neasured.

In a neasuring step tissue is held between the
transducers under the sane predeterm ned pressure
and the propagation tine of ultrasound is

measur ed.

In a calculating step the speed of sound in the
tissue is conputed based on the propagation tine
nmeasured in the preparing step and the neasuring
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st ep.

The cl osest prior art

In view of the foregoing considerations the cl osest
prior art docunment nust be one that describes apparatus
havi ng ultrasoni c transducers that are covered with a
freely deformable cover filled with an acoustic
matching liquid, since it is only in this class of
apparatus that the above |isted problens arise.

Docunent D1 does not relate to such apparatus in that

it has front silicone pads for acoustic matching but no
liquid-filled freely deformabl e cover, so that the
above probl ens woul d not occur in this apparatus.
Therefore, this is not the closest prior art docunent.

O the docunents cited in the application and in the
Eur opean Search Report only Japanese Patent No. HEI-7-
204205 di scl oses apparatus of the class under

consi deration, ie a transducer with a freely defornabl e
cover and an acoustic matching liquid filling the space
bet ween the cover and the transducer, and this docunent
Is the closest prior art docunment, accordingly.

Thi s docunent discloses tissue assessnent apparatus

i ncluding ultrasonic transducers with the freely
def or mabl e covers encl osing an acoustic matching
liquid. Atissue is gripped between the ultrasonic
transducers and the propagation tinme of the ultrasound
bet ween the both transducers is neasured. The
propagati on speed of the ultrasound in the tissue is
found by dividing the distance between the transducers
by the propagation tine.
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The applicant has identified the above-nentioned
techni cal problens, which are not known in the prior
art and this is already an indication of inventive
activity. That the nethod of claim1 involves an

i nventive step is confirnmed by the fact that the prior
art al so does not disclose or suggest any solution to
t he above probl ens.

Docunent D1 di scl oses an apparatus and net hod for
nmeasuring the speed of sound in tissue by neasuring the
di stance between two transducers and the tine of flight
of ultrasound between the transducers with tissue (a
foot) placed therebetween. According to the exam ning
di vision the preparing step in which the transducers
are pressed together under a predeterm ned pressure and
t he propagation tinme of ultrasound is neasured, and the
measuring step in which tissue is held between the
transducers under the sane predeterm ned pressure and
the propagation tinme of ultrasound is neasured, are
rendered obvious by the disclosure of docunent DL.

This argunent is wong for, while the spurious effect
of the tinme of flight of ultrasound through the

mat ching material nust, indeed, be allowed for,
docunment D1 does not suggest the steps (a) and (b) of
the clained nethod for the foll ow ng reasons:

Firstly, it nust be noted that the use of a freely
def ormabl e cover as well as the two steps (a) and (b)
must be considered in conbination since it is the
conbi nation of these features that solves the above
problenms. An inportant point is that the transducer
covers are pressed to each other as well as to the
tissue, in steps (a) and (b) with the sane
predeterm ned pressure, the purpose of which, as
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explained in colum 7, lines 33 to 50, is to subject
the covers and the matching material to the sane
deformation and thickness in the two steps. Wth the
same distortion in the two steps, any effects of air
pockets, |eakage, environnental changes, etc would be
the sane in the two steps and hence result in a better
cancel l ation of the effect on the propagation tine,
whi ch woul d clearly inprove the accuracy of
conpensati on and solve the technical problens set out
above.

Docunment D1 descri bes transducers having front silicone
contact pads in which, as stated above, the problens of
the application do not arise. Mreover, the shape of
the contact pads is variant only to the extent that
they are slightly and gently conpressed (see colum 6,
lines 37 to 56). Therefore, a nmethod of conpensating
for the ultrasound transit tinme through the pads
involving a sinple "algorithni, as described at the end
of this docunment, would suffice. Such an algorithm
could be, for exanple, a calculated value or a val ue
calibrated in the factory, both of which values could
be stored in a conputer nenory, for exanple as

descri bed in docunent D2 with respect to the sound
transit tinme through a reference material, see

point 4.9, below. There is no need for any nore

el abor ate net hod here.

Secondly, for conpensating for the transit tine of
sound through the silicone pads, docunent D1 only
nmentions the use of an algorithm (colum 11, lines 24
to 26) and not the step of pressing the transducers
together. The term"algorithni inplies the use of a
fixed value in a subtraction step and not a dynam c one
in the sense that it involves an operation on the
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transducers so to allow for environnental changes from
time to tinme. Moreover, the algorithm does not describe
any specific procedure and this vague sentence does not
suggest the specific steps (a) and (b) of claiml, as

t he exam ning division argues.

This view is supported by the fact that whereas the
transit time of sound through soft tissue is
conpensated by actually measuring it, as described in
detail with reference to Figures 13 to 18 (in
particular see colum 9, lines 38 to 43 and col unmm 10,
lines 55 to 57), that through the silicone pads is
hardly described at all, and when it is briefly

descri bed, at the end of the description, it is by
using quite different termnology ("automatically
normal i sed within the systemal gorithnt).

As discussed in point 4.7 above, it is not permssible
to take the features of the clains in isolation and to
di sm ss each one of itself as being obvious. The

exam ning division took feature a) of claim1l in

i solation and dism ssed it as being an obvi ous option
readily available to the person skilled in the art, but
this is an argunent nmade with hindsight since it de-
links the conbined effect of this step fromstep (b) of
the claim

Simlarly, the argunent that although docunent D1 does
not disclose a deformabl e cover, the use of one for

hygi ene reasons woul d be obvious, is wong for the sane
reason, that this feature is being taken in isolation.
It is inportant, in order to exclude the use of

hi ndsi ght, to anal yse the problens that a freely
def or mabl e cover causes (see point 4.2 above) and its
effect in the steps (a) and (b) of claim1l (see
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point 4.1 above). In the application the freely

def ormabl e cover is used is for a reason conpletely
unrel ated to hygiene, viz. to contain an acoustic
matching liquid and to conformclosely to a body part.

To sunmmari se, docunent D1 neither discloses nor
suggests the use of a freely defornmable cover or the
steps (a) and (b) of claiml1, either singly or in
conbi nati on

Docunent D2 also fails to disclose a transducer with a
freely deformabl e cover enclosing a liquid acoustic
mat ching material, or the steps (a) and (b) of claiml.

Thi s docunent describes an ultrasound densitoneter for
measuring the integrity of bone, etc. wherein
transducers having both a contact pad and coupling ge
are fixed a given distance apart and the transit tine
or the attenuation of acoustic signals through the bone
is nmeasured. The nmeasured val ues are conpared with
correspondi ng val ues obtained either by performng
nmeasurenents on a standard material or by conparison

Wi th values stored in a database. The latter process is
referred to as a calibration in colum 19, lines 11 to
21, but mght equally be referred to as an al gorithm
There is no nention of allowing for the transit tine

t hrough the contact pads or the gel. This docunent al so
does not disclose the steps (a) and (b) of claiml.

The exam ning division dismssed the feature (a) as
sonething the skilled person would naturally consi der
given the lack of choice available in this respect.
This argunment was al so made with the benefit of

hi ndsi ght since the prior art, as seen above, gives
various ways of conpensating for tinme of flight through
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ti ssue and contact pads, but not that defined in step
(a) of claim1l.

Therefore, an evaluation of the present problem and
solution | eads to the conclusion that the nmethod of
claim1l is not an obvi ous devel opnent of prior art
met hods.

The apparatus of claim9 has special features for
carrying out the nethod of claim1, including
transducer units with freely deformabl e covers
enclosing a |liquid acoustic matching material. A torque
limter is provided for Iimting the pressure to the
sane val ue during both the steps (a) and (b) of

claim1l. Again, starting from Japanese Patent No. HEI -
7-204205 as the closest prior art docunent, there is no
incentive in the prior art for adding a torque limter
to the apparatus of this docunent.

The purpose of the torque limter in docunent D1 is soO
that the silicone pads wll bear against the patient

Wi th the sane pressure from one neasurenent to the next
or fromone patient to another (colum 2, lines 36 to
46 and colum 6, line 51 to colum 7, line 3), so as to
provi de the sanme conpression regardl ess of the size of
the body part. the torque limter of this docunent is
not for providing the sane deformation of a freely

def ormabl e cover in the two cases, with and w thout a
body part therebetween. Therefore, the apparatus of
claim9 also involves an inventive step.

O her objections

Unity of invention: It will be seen from point 4.10
above that the subject-matter of independent clains 1
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and 9 both involve an inventive step for the sane
reason, that they define ultrasonic transducers with a
freely deformable cover enclosing a |iquid acoustic

mat ching material, and the steps (a) and (b) of claim1
or the neans for carrying out these steps. Therefore,
they relate to a single general inventive concept and
fulfil the requirenent of Article 82 EPC

Clarity: The inconsistency that the exam ning division
noted between clains 1 and 9 has been resol ved by
cancelling claim9, relating to Enbodi nent 3, and this

enbodi nent has al so been cancel |l ed.

6. For the above reasons the application neets the
requi renents of the EPC

Or der

For these reasons it is decided that:

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

2. The case is remtted to the first instance to grant a
patent on the basis of the main request according to
paragraph IV. of the "Sunmmary of Facts and

Subm ssi ons".

The Regi strar: The Chai r man:

V. Conmar e W D. Wi ld
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