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Summary of Facts and Subm ssi ons

The appel |l ant (applicant) |odged an appeal received on
13 May 1996 agai nst the decision of the Exam ning
Division on the refusal of the application

No. 89 902 572.0, paying the fee for appeal on the sane
day. The statenent setting out the grounds of appea

was received on 11 July 1996.

1. The Exam ning Division held that the application did
not nmeet the requirenents of Articles 84, 123 (2),
54(2) and of the Articles 52 and 56 EPC havi ng regard
to the foll ow ng docunents:

(1) US-A-3 352 303
(2) US-A-4 587 958
(3) E. A. NEPPIRAS, "Very high energy ultrasonics",

British journal of applied physics, vol. I, Apri
1960, pages 143 to 150

In the course of the appeal proceedi ngs the appellant
filed the new docunent:

(B1l) US-A-4 665 906

Fol |l owi ng the comruni cations of the Board of 10 August
1998 and of 15 July 1999 the appellant as a main
request filed with letters of 21 Decenber 1998 and

22 June 1999 a new set of 21 clains and anended

pages 7, 8, 11 and 13 of the description.
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The appel |l ant requested that the decision under appea
be set aside and a patent be granted on the basis of
the main request consisting of clains 1 to 21 or of one
of the five auxiliary requests filed during the

exam nation procedure and taken as a basis for the
appeal ed deci si on.

Provi sionally, he requested al so oral proceedings.

The i ndependent clains 1, 2, 4, 9 and 19 of the main
request filed on 21 Decenber 1998 read as fol |l ows:

(1) "An ultrasonic system conprising an ultrasonic
power generator including a horn, a high
efficiency ultrasonic transm ssion wire connected
to said horn, wherein said high efficiency
ultrasonic transmssion wire is formed froma
mat eri al having a nmechanical quality factor Q
nmeasured at half the fatigue stress and at 20 KHz,
greater than 50.000."

(2) "A nethod for testing ultrasonic angioplasty in
vitro using an ultrasonic systemas set forth in
claim1, which conprises the steps of inserting
the high efficiency ultrasonic transm ssion wre
into a blood vessel section to be treated and then
applying ultrasonic energy via the high efficiency
ultrasonic transm ssion wire to an occlusion in
t he bl ood vessel section for a duration and
intensity effective for breaking up the occl usion
and restoring good blood flow"

(4) "A high efficiency ultrasound transm ssi on nenber
conprising a wwre which is fornmed froma materia
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havi ng a nechani cal quality factor Q neasured at
hal f the fatigue stress and at 20 KHz, greater

t han 50. 0000 and connecting neans for connecting
the wwre to the horn of an ultrasound generator."

(9) "A high efficiency ultrasound transm ssion wire
t hat has been machined froma bar of material and
is formed froma material having a nechanical
quality factor Q mneasured at half the fatigue
stress and at 20 KHz, greater than 50. 0000, and a
mcrotip of a horn connected to one end of said
wre for transferring ultrasound thereto."

(19) "An ultrasonic device for reducing an obstruction
in a human body | unen defined by an anatom ca
wal |, said device conprising:

a) an ultrasonic power generator (100) for
generating ultrasonic energy, said ultrasonic
power generator including:

(i) an ultrasonic frequency electric wave
generator (110),

(1i) a transducer-converter (120) for converting
said ultrasonic frequency electric wave to an
ultrasoni ¢ frequency nechani cal wave, and

(iii) a horn for altering a wave formof said

ul trasoni ¢ frequency nmechani cal wave produced by
sai d transducer-converter and for emtting said
ul trasoni ¢ frequency nmechani cal wave fromsaid
ul trasoni c power generator,

1814.D N
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b) an ultrasonic transm ssion wire having a
proxi mal end connected to said horn and a distal
end renote therefrom said transm ssion wire being
di sposable within said human body lunmen with said
di stal end adjacent said obstruction for
transmtting ultrasonic nmechanical energy fromthe
horn of said ultrasonic generator to said
obstruction w thout substantially altering the
ultrasonic wave formapplied to the proximl end
thereof, to thereby reduce the size of said
obstruction at said distal end,

c) said transm ssion wire being made of a materi al
havi ng a nmechanical quality factor Q neasured at
hal f the fatigue stress and at 20 KHz, of not |ess
t han 50. 000, whereby to permt the efficient
transm ssion of ultrasonic energy through said
transm ssion wire and to prevent said transm ssion
wi re when di sposed in said lumen from heating up
during the transm ssion of said ultrasonic energy
to an extent that would injure said anatom ca

wal | defining said |lunen and any body fluid within
said lumen.”

The appel | ant argued as foll ows.

The object of the invention is to avoid attenuation of
the signal and heating. The basis idea of the invention
is using a material for the wire having a Q greater

t han 50000.

Docunent (1) is the closest prior art and it contains
no hints to use a Q > 50000. Docunent (1) |eads away
fromthe invention by using a short transm ssion tine
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and cooling to avoid heating, see colum 1, lines 54 to
61.

Docunent (2) discloses only a horn and not a wre.

Docunent (3) deals with very high energy ultrasonics
whereas the invention deals with | ow energy ultrasonics
as required by the field of the invention
(angi opl asty).

Al um nium al l oys in angiopl asty are not disclosed in
the prior art. This is a sign that the technica

devel opnent in the field has gone in a different
direction. This is an indication for an inventive step,
see T 650/90, T 2/81 and T 596/ 90.

The clains of the nmain request are concise. To reduce
the claimnunber as in the auxiliary requests would
unjustifiedly restrict the scope of the clains.

Reasons for the Deci sion

1814.D

The appeal is adm ssible

Anmendnent s

There are no reasons to chall enge the anendnents
carried out in the main subm ssion having regard to the

ori gi nal disclosure.

The [ ast introduced anmendnents in claim2 ("testing in
vitro" and: "bl ood vessel section") are disclosed at
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page 20 of the application.

The requirenments of Article 123(2) EPC are thus net.

Clarity and conci seness (Article 84 EPC)

Provided that his invention is novel and inventive, an
applicant has as a rule the right to claimall the
nmet hods and objects, representing different aspects of
the sane invention, which he considers necessary in
order to fully protect his invention on the market.

In the case that the independent clains are of

different categories, an objection of |ack of

conci seness will not normally be raised. The question
of lack of conciseness arises when there are severa

i ndependent clains of the same category. However,
irrespective of the nunber of independent clains of the
sanme category, the objection of |ack of conciseness
does normally not arise if the subject-matter of said
clainms clearly represent different aspects of the sane
i nvention, in particular when the sane invention can be
enbodied in different commodities.

If this is the case, an undue burden is not placed on
ot hers seeking to establish the extent of the nonopoly
(see Case Law 1998, pages 169/170, point 2.,

Conci seness) .

Since in the present case the independent clains are
either of a different category or clearly refer to

di fferent commodities which enbody the invention,
nanmely an ultrasonic system a transm ssion nenber, a
transm ssion wire and an ultrasoni c device, an
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obj ection of |ack of conciseness is not justified.

Contrary to the statenent in the appeal ed deci sion
point 3, (note that claim1l of the second auxiliary
request corresponds to claim5 of the main request)
claim5 is clear if it is read together with claim4 to
which it refers back. Claim4 recites that there is a
connecting neans for connecting the wire to the horn.
Claimb5 recites that the horn conprises a mcrotip and
that the flared end of the wire is integral with the
free end of the mcrotip. Fromall that it follows that
the connecting neans is the contact surface between the
mcrotip free end (= horn free end) and the flared end
of the wire and that there is no contradiction between
bot h cl ai ns.

Article 52(4) EPC

Met hod claim2 of the main request does not disclose a
nmet hod for treatnent of the human body but a nethod for
testing the ultrasonic systemclainmed in claim1.
Therefore the requirenents of Article 52(4) are net.

Novelty of the independent clains

The common features of the independent clains of the
mai n request are the foll ow ng:

(a) a horn,

(b) an ultrasonic transm ssion wire

(bb) fornmed froma material having a nechanical quality
factor Q neasured at half the fatigue stress and
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at 20 KHz, greater than 50.000 and

(cc) connected to the horn.

4.2 Docunent (1) does not disclose the feature (bb).

Docunent (2) does not disclose the feature (bb) either.

Docunent (3) does not disclose the features (b), (bb)
and (cc).

Docunent (Bl) discl oses nedi cal devices incorporating
shape nenory alloys and it does not concern the field
of the invention.

Accordingly the subject-matter of the independent
clainms of the main subm ssion is novel.

5. Definitions

Definition of sonme relevant terns occurring in the
application (see: Kuttruff, H , Physic und Techni k des
Utraschalls, Stuttgart, 1988) and the description of
the application

- ul trasoni ¢ power generator
generator of ultrasonic waves. These devices use
either the piezoelectric effect
(electrostriction), for exanple using as materi al
the PZT, or the magnetostriction effect (induction
of a magnetic field).

- horn
the materials used in the ultrasonic power

1814.D N
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generator do not allow high velocities of the
oscillation. A hornis a short tapered netal stud
whi ch raises the velocity of the waves produced by
t he generator.

- ul trasound danpi ng
natural attenuation of the oscillation waves with
t he di stance fromthe source. The oscillation
energy is transfornmed in heat. The mechanismis
extrenely conplicated depending from severa
factors. There are no generally acknow edged
measuri ng standards.

- mechanical Q of a materia

According to the description of the invention, pages 11
and 12, the nechanical Qis the quality factor; it is
deduced fromcal orinetric neasures of energy

di ssipation. Qis the inverse of the ultrasonic danping
factor. A low danping factor neans a great Q |ess
attenuation of the vibration and | ess production of
heat .

The nmechani cal Q depends anobng ot her factors on the
formof the vibrating element, on the |ength of the
el ement (whereby a length of 50 cmis normally
sufficient for a wire to bring the distal tip to the
wat er boiling point), on the stress applied, on the
frequency of vibration, on the tenperature and on the
type of the material.

The description of the invention refers to the val ues
of the mechanical Qfor different netals given by
Neppi ras (docunent (3), table 4, page 146). These
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val ues have been determ ned for a stress approxi nmately
equal to F/2, being F the fatigue stress of the
material and for a frequency of 20 HZ. The shape of the
el ement tested is not given, however the whole article
refers to horns, i.e. short netal studs and not to

W res.

In particular, follow ng val ues are given:

t ool steel 1400

K- Monel 5300
titani um 24000
dural um n >50000
hi dum ni um >100000

I nventive step

The state of the art comng closest to the invention is
contai ned in docunent (1) because it discloses a nethod
for blood cloth lysis by neans of transm ssion of

ul trasonic energy through a thin netallic probe (2),
like a preferred enbodi nent of the clained invention.
The probe is made of stainless steel or Mnel netal
(colum 5, lines 13, 14).

The di scl osure of docunent (1) addresses only the
probl em of heat formation by limting the tine of
application of the vibrational energy or by cooling the
wire (colum 1, lines 54 to 61), but not the probl em of
danpi ng of the oscillation. Docunent (1) does not
contain any hint which can | ead the person skilled in
the art to use a material for the wire with a Q
according to Neppiras > 50 000.
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The i ndependent clains of the main subm ssion

di stinguish therefromessentially by the feature that
the wire is forned froma material having a mechanica
quality factor Q neasured at half the fatigue stress
and at 20 KHz, greater than 50. 000.

The technical problemto be solved by the invention is
therefore to be seen in mnimzing the |oss of energy
within the wwire. The | oss of energy has two main

di sadvantages: first it neans | oss of efficiency of the
appar atus because the vibration fed at one end of the
wi re does not conpletely reach the opposite end were
the vibration energy is needed in order to | oose the

bl ood clots. Secondly the vibration energy lost is
transforned in heat which can damage the surroundi ng
organi c tissues.

The appeal ed decision did not recognise that the
pur pose of the invention was not only avoiding heat,
but al so danping the vibration.

Docunent (2) discloses a surgical ultrasonic scalpel to
cut and renove tissues by scattering, the horn of which
(which conprises the scal pel having a suction duct) is
made of duralumn or titaniumalloy (colum 5, lines 59
to 63). An ultrasonic transducer (34) of the

el ectrostriction type is used which is preferably nade
of PZT (lead zirconate titanate). The device consists
of an electronic circuit for exciting an ultrasonic
transducer including a power anplifier circuit adapted
to make its output voltage waveform and feedback

vol tage waveform equal in phase. Thus the device is
advantageous in that it is not susceptible to any |oad
applied to the forward end of the horn. Furthernore, in
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conparison to other transducers such as a

magnet ostriction transducer using ferrite and nickel,
the mechanical Qis increased, the electric loss is
reduced, the heat generation of the transducer is
decreased and a satisfactory durability of the device
is attained (colum 1, lines 52 to 62, colum 2,
lines 10 to 31, columm 7, lines 17 to 30, paragraph
starting fromline 64).

The probl em addressed by the device according to
docunent (2) is reducing heat generation and increasing
the durability of the apparatus. This problemis
solved by the use of a particular transducer device

(el ectrostriction type).

Docunent (2) deals with a relatively short surgica

scal pel horn, which does not require special neasures
in order to avoid attenuation of the signal; also the
heat formation in a surgical apparatus is |ess rel evant
as in arelatively long wire used in angi opl asty.

Docunent (3), cited in the original description of the
invention, is an article containing a general overview
concerning the applications of very high energy

ul trasonics. The field of application is practically
delimted to solids (abstract, |ast sentence, Table 1,
page 144), in particular, destructive testing of netals
(fatigue studies, page 147) adhesive bonds testing
(page 148), investigating non-linear (plastic)
behavi our of netals (page 148 to 149) and ultrasonic
cold wel ding (page 149). Surgical applications are not
cited.

In designing a transformer (horn), which is basically a
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tapered netal stud (page 145, left columm, lines 4 and
5), the paraneters allow ng the maxi num possi bl e out put
velocity are investigated. Thereby, stress should be
taken in consideration (page 145, left colum): a

mat eri al shoul d be chosen having a high fatigue
strength (F). Furthernore the shape factor should be
maxi m zed (page 145, right columm, table 4, page 146,

| ast two col ums).

The table 4 at page 146 resunes the results of the

I nvestigation giving the maxi num possi ble velocity for
different netals. Table 4 contains also a columm giving
the mechanical Q The table is directed to assessing
the conditions which give a maxi num possi bl e out put

vel ocity. For the purpose of the article the val ues of
Q have no practical relevance. The probl em of heat
formati on and of the danping of the vibration is not
consi dered because not contextually relevant.

The conbi nati on of teachings of the docunents (1), (2)
and (3) in the formof the clainmed invention is not
obvi ous for the foll ow ng reasons.

None of the cited docunents addresses the probl em of
danmpi ng of the signal in relatively |ong wres.

Docunent (1), the sole docunent which discloses
relatively long wires, |l eads away fromthe invention
suggesting to avoid the problem of formation of heat by
limting the vibration exposure tine and by cooling the
wire, that is using neasures which lead to a limtation
of the signal either in tinme or by the additional mass
of the cooling system
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Docunent (3) deals with applications of ultrasound in
nmetal s and has nothing to do wth the cl ai ned

i nventi on.

To arrive at the invention the person skilled in the
art woul d have to abandon the nethod of docunent (1) of
limting heat formation by cooling, have to recognise

t he need of avoiding danping of vibration in |ong

Wi res, have to notice that the mechanical Q of the
material is the crucial feature which allows
contenporarily | ow danping and | ow heat formation -

al t hough neither of the docunents (2) and (3) gives any
hint in this direction - have to choose the necessary

i nformati on pieces about the values of Q e.g. in
docunent (3), and finally have to find an appropriate
inferior limt for the nmechanical Q

The above long way to arrive at the subject-matter of
t he i ndependent cl ains could not have be gone w t hout
an inventive step being invol ved.

6. In view of the above the subject-matter of the
i ndependent clains 1, 2, 4, 9 and 19 of the main

subm ssion involves an inventive step within the
meani ng of Article 56 EPC.

O der

For these reasons it is decided that:

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

1814.D
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The case is remtted to the first instance with the

order to grant a patent in the foll ow ng version:

d ai ns:

Descri ption:

Fi gur es:

The Regi strar:

S. Fabi ani

1814.D

1to 12 (part), 19 (part) to 21 as filed
on 23 June 1999 with letter of 22 June
1999

12 (part) to 19 (part) as filed on

21 Decenber 1998 with letter of

21 Decenber 1998

pages 1 to 6, 9, 10, 12 and 14 to 28 as
originally filed

page 7, 8, 11 and 13, as filed on

23 June 1999 with letter of 22 June 1999

sheets 1/3 to 3/3 as filed on 19 Cctober
1989 with letter of 17 Cctober 1989.

The Chai r nan

W D. Wil



