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Summary of Facts and Subm ssi ons

2334.D

Eur opean Patent No. 0 224 934 was granted pursuant to
Eur opean patent application No. 86 116 943.1 on the
basis of a set of 6 clains for all the designated
Contracting States except AT and an additional set of 6
clainms for AT.

The text of claim1l of the first set of clains reads:

"A stabilized ultrasonic imagi ng agent obtainable by
preparing an aqueous solution of protein or derivatives
t hereof, subjecting said solution to high frequency
sonication to forma dispersion of m crobubbl es of
relatively uniformsize therein, the sonication heating
said solution and the di spersed bubbles to denature
portions of the protein and thereby encapsul ate the

m cr obubbl es. "

Noti ce of opposition was filed by Delta Bi otechnol ogy,
whi ch | ater assigned the benefit of the right to pursue
the opposition to Andaris Ltd (appellant), requesting
revocation of the patent in its entirety on the grounds
of lack of sufficiency of disclosure, novelty and

i nventive step

The foll ow ng docunents were cited, inter alia, during
t he proceedi ngs before the opposition division:

(1) WD 84/ 02838

(2) US Patent 4 247 406

(3) Utrasonic Imging, vol. 2, pages 67 to 77 (1980)
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(4) Radiology, vol. 143, pages 747 to 750, June 1982

(6) US Patent 4 466 442

(7) US Patent 4 844 882 (not a prior art docunent)

(10) Anerican Heart Journal, vol. 114, No. 3, Septenber
1987, pages 570 to 575 (not a prior art docunent)

The opposition division decided that the subject-matter
of the patent in suit nmet the requirenents of
sufficiency of disclosure, novelty and inventive step
and therefore rejected the opposition under

Article 102(2) EPC

The appel | ant | odged an appeal agai nst this decision.
Oral proceedings were held on 17 Septenber 1999. The
appel l ant, having withdrawn in witing its request for
oral proceedi ngs, was not represented.

In the statenment setting out the grounds of appeal, the
appel lant firstly objected to the novelty of claim1l
with regard to claim 10 of docunent (1). Wile this
docunent mainly referred to two i ndependent

enbodi nents, nanely soni cated m crobubbl es of
saccharide nature, and solid particles of amno acid
pol ymer matrix, claim10 represented, in the

appel lant's opinion, a further independent enbodi nent
bringi ng together different features fromthe previous
two and relating to mcroparticles of amno acid

pol ymer matrix containing a gas such as air. Since the
only process taught in (1) for preparing air-containing
agents was the sonication nmethod, this techni que woul d
have been used by the skilled person to inplenent the
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teachi ng of claim 10, producing as a result the sane
m cr obubbles as in claim1.

The appellant further relied on docunent (2), either as
an i ndependent prior art docunent or in the context of
(1), in which it was incorporated by reference. This
docunent disclosed, in the appellant's contention, the
production by sonication of solid or sem-solid

m crospheres of al bum n conprising | arge vacuol es.
Since the patent in suit did not prescribe any
particul ar sonication reginme in order to encapsul ate
the m crobubbles, it was argued that the effect of the
sonication in (2) was to obtain mcrocapsul es identica
to the m crobubbles of claiml1l. Simlar argunents had
been produced before the opposition division in
relation to docunent (3).

In considering inventive step, the appellant firstly

i ndi cat ed docunent (1) as the closest prior art, which
on its own deprived the clai ned subject-matter of any
i nventive nerit.

Rel yi ng on that part of (1) describing the preparation
of sonicated m crobubbles, and nore specifically the
vi scous solutions to be subjected to sonication, the
appel | ant stressed that the expression "and the |ike"
in the passage on page 4: "a viscous solution (eg, 70%
Dextrose, 50% Dextrose, 70% Sorbitol, Renogratin-76,

m xtures of these agents and the like) is subjected to
hi gh frequency... ultrasonic energy" had to be
interpreted as referring to the "viscosity" of the

sol ution and not, as asserted by the opposition
division, to the chem cal nature of the dissolved
substance (i e saccharide derivatives). Since the
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skilled person was well|l aware that proteins, such as
gel atine, forned viscous and bi oconpati bl e sol utions,
he or she woul d have consi dered sol utions of the
proteins already cited in (1), ie gelatin, albumn or
haenogl obin as the first and nost obvi ous candi dates to
subject to sonication in order to produce snaller and
nmore uni form m crobubbl es. The sanme concl usi ons woul d
al so have been reached by the skilled person when
consi dering the conbinati on of document (1) wth
docunents (3) (4) or (6), which all disclosed viscous
bi oconpati bl e protein solutions (collagen and al bum n)
al ready enployed in ultrasonic imging.

In a further line of argunent, the appell ant
alternatively suggested docunent (4) as possibly the

cl osest prior art. This docunent disclosed m crobubbl es
obt ai ned by sinple nmechanical agitation of viscous
gelatin solutions but suffering fromthe drawback of a
| arge size and | ack of honpbgeneity. Thus the skilled
person, w thout any inventive activity, would have
submtted the gelatin solution of (4) to the sonication
techni que described in (1), which, in the appellant's
argunment, was not only known to be able to sol ve that
kind of problens but, at that tinme, was the only known
techni que able to achieve that goal.

During the oral proceedings, the respondent defined the
meani ng of "m crobubbl e” and "encapsul at ed

m cr obubbl es” as it would be understood by the skilled

person, and stressed the difference between the

"m crobubbl e" of the invention and the "m croparticles”
or "m crospheres"” cited in the prior art docunents. The
respondent specifically enphasi sed how the different

nmet hods of preparation would result in structurally
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di fferent products and concluded, on this basis, that
neither (1) nor (2), whether taken alone or in

conmbi nation, nor (3) could result in the clained

m cr obubbl es. Thus none of these docunments could affect
the novelty of claiml.

As regards inventive step, the respondent specifically
addressed itself to the denaturation of the dissol ved
protein occurring during sonication of the solution. It
mai nt ai ned that, regardl ess of whether docunent (1) or
(4) was considered as the closest prior art, neither of
them alone or in conbination with any other cited
docunent, could suggest to the skilled person that

soni cati on woul d have caused protein denaturation to
such an extent as to produce a precipitation on the
surface of the m crobubble thereby formng a "wall"
protecting each single mcrobubble.

The appel |l ant requested that the decision of the
opposition division be set aside and the patent be

r evoked.

The respondent requested that the appeal be dism ssed

Reasons for the Deci sion

1

2334.D

The appeal is adm ssible.

In the proceedi ngs before the opposition division, the
obj ection of |ack of sufficiency of disclosure was

rai sed by the opponent. That objection was not pursued
by the appellant during the appeal proceedings.
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The Board considers that the invention is disclosed in
the patent description (as it was in the origina
application) in a manner sufficiently clear and
conplete for it to be carried out by a person skilled
in the art. For this reason the objection is not
uphel d.

Novel ty

Novelty was firstly objected to by reference to
docunent (1). This docunent describes a nethod of
ultrasonic imaging with contrast agents. Two nain
enbodi nents of the invention are disclosed in (1). In
the first, a viscous solution is subjected to high
frequency ultrasonic energy resulting in the production
of m crobubbl es, having a dianeter of about 6 to 20
mcron, to be used as a contrast agent. In the second
enbodi nent, solid or sem -solid bi odegradabl e

m croparticles forned froman amno acid solid matrix
and conprising netallic particles as ultrasound i nage
enhancing material are enployed as the contrast agent.
For the preparation of these mcroparticles, the reader
is referred to the teaching of docunent (2), which is

i ncorporated in (1) by reference. As admtted by the
appel l ant, neither of these two enbodinents is in
itself prejudicial to the novelty of claim1.

According to i ndependent claim 10 of (1), the

m croparticles made of an amno acid polynmer matrix may
conprise, as enhancing material, not only the netallic-
particles characteristic of the second enbodi nent, but
al so, as an alternative, air, nitrogen or carbon

di oxi de.
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In the appellant's contention, claim10 in itself
represented a further independent enbodi nent of the
invention of (1) different fromthis aforenentioned
second enbodi nent since this |atter was expressly said
in the description not to contain trapped air (I ast
par agraph of page 8). In order to realise the subject-
matter of claim10 in practice, the skilled person
woul d have taken the step of sonication, thereby
obt ai ni ng the sane m crobubbles clainmed in the patent
in suit.

The Board cannot accept these argunents. In fact,

al t hough claim 10 certainly envisages the possibility
that a gas be included in the mcroparticles as an

ul trasound i mage enhancing material, the claimrecites
each and all of the features of the solid netal -

contai ning mcroparticles of the second enbodi nent,
indicating that the claimsinply relates to a slight
variation of this latter. The very word "m croparticle”
used in claim10 indicates, in the Board s opinion, a
grain of solid or sem-solid material which is not

equi valent to a "m crobubble", even if conprising sone
air entrapped in the interstices of its polyneric
matri x. That sone air or other gas may renain entrapped
in the amno acid polymer matrix cited in claim10 is
al so evident fromthe teaching in docunent (2), which
di scl oses the preparation nmethod for such
mcroparticles. Figure 1 and Exanple 1 of this prior
docunent illustrate an el ectron m crophotograph of the
“m crosphere” so obtained, and indicate that a few
vacuol es may be present within the solid matrix of
denatured al bumin. For this reason, the Board is
convinced that the mcroparticles of claim10 are

I ndeed the sane solid mcrospheres of (2), and that
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their solid nature is not changed by the exceptiona
presence of sonme vacuol es probably containing gas.

On the other hand the respondent pl ausibly argued
during the oral proceedings that claim1 of the patent
in suit relates to m crobubbl es encapsul ated as single
units and that the skilled person would easily be able
to distinguish mcrobubbles fromsolid mcroparticles
sinply on the basis of their physical properties, for
exanple their density. The Board has no reason to

di spute these argunents which are thus accepted.

Docunent (2) was also relied upon, as independent prior
art, for a further novelty objection. The docunent

di scl osed, in the appellant's contentions, a sonication
process applied to al bum n solution to produce
general Iy uni form m crocapsul es, anong which at | east
sone were holl ow even though the process al so produced
solid matrices. Moreover, making reference to
experinments allegedly conducted into the sonication
process of the opposed patent, it maintained that such
a process produced the sane m xed popul ation of

m crocapsul es and solid material as obtained in (2).
For this reason the product obtained in (2) was
conprised in the scope of claim1l of the patent in
suit.

The Board notes, first of all, that the m crospheres of
(2) are produced by emulsifying a protein solution
(human serum al bum n according to Exanple 1) into an
oily phase. The water-in-oil enulsion is then treated
by sonication at 4°C to reduce the size of the

di spersed dropl ets and honogeni ze them (see col um 5,
lines 47 to 54 and Exanple 1). The oil is then renoved
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by subsequent washi ng and the m crospheres are hardened
by fornmal dehyde treatnent. In the Board's judgenent a
soni cation step intended to reduce the size of the

I nternal aqueous phase of an enul sion, the externa
being oily, has a very limted efficacy in entrapping
air in that internal phase. Therefore it cannot be
conpared with the sonication of an nonophase aqueous
solution in order to entrap air, which is in direct
contact with such a solution, in the form of

m cr obubbl es. | ndeed, exam nation by el ectron

m croscopy of the m crospheres of (2) confirned that
nost m crocapsul es appeared to have a substantially
solid al bumin matri x, though only sonme of them appeared
to contain vacuoles (see columm 8, lines 27 to 32). It
cannot even be ascertained fromthe docunent whether or
not such vacuoles were filled with air or with droplets
of the oily phase.

On the other hand, the appellant did not provide the
Board with any results or evidence to substantiate its
al l egation that the ultrasonic imging agent of the
patent in suit consisted of a solid matrix of denatured
protein entrappi ng sone vacuol es, rather than
encapsul at ed i ndi vi dual m crobubbl es, as appears nore
likely fromthe wording of the claimand as was
stressed by the respondent. The Board therefore hol ds
that docunent (2) is not prejudicial to the novelty of
claim 1.

Finally, the novelty of claiml was objected to in
relation to docunent (3). This docunent supplies the
sane kind of teaching as docunent (2), with the

di fference that the disclosed collagen m crospheres,
obtai ned as the internal phase of a sonicated water-in-
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oil enulsion, are solidified by heat treatnent (see
Col | agen m crosphere preparation, page 68). Moreover,
the m crospheres so produced do not contain scattering
centres (netallic particles) or gas bubbles, which are
expressly avoi ded because of the several problens
involved in their use (see Introduction). For these
reasons docunent (3) has no rel evance for the purpose
of novelty.

In view of the foregoing, the Board's decision is that
none of the cited docunent is prejudicial to the
novelty of the subject-matter of clains 1 and 2 to 6
whi ch depend t hereon.

I nventive step

Docunent (1) was first indicated by the parties as the
nost pertinent docunent, though, in a second |ine of
argunent, the appellant al so discussed each one of (3),
(4) or (6) as a suitable starting point in the

exam nation of inventive step

Wthout prejudice to the other docunents, which wll
al so be considered later in the decision, the Board
shares the opinion that (1) indeed represents the

cl osest prior art.

Thi s docunent discloses, according to a first

enbodi nent of the invention, that "a viscous solution
(eg, 70% Dextrose, 50% Dextrose, 70% Sor bit ol
Renogratin-76, m xtures of these agents and the |ike)
IS subjected to high frequency (5.000 to 30.000 Hz)
ultrasoni c energy. As a result, mcrobubbles having a
di aneter of approximately 6 to 20 mcrons are
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produced.” (see page 4, |ast paragraph, page 5 first
par agr aph, page 10, second conpl ete paragraph, page 12
second paragraph). As admitted by the appellant, the
docunent does not explicitly contenpl ate the use
proteins in this enbodi nent.

As a second enbodi rent of the invention, the docunent
descri bes mcroparticles nade froman am no acid

pol ymer matrix containing ultrasound i mage enhanci ng
material, such am no acid polyner being al bumn or
haenogl obi n.

As indicated in the description of the opposed patent,
the m crobubbl es disclosed in (1) had a short life
lasting froma few mnutes to a few hours, whereas the
stabilized m crobubbles of the present invention are
said to exist for 48 hours or nore (patent disclosure,
page 4, lines 49 to 51).

Accordingly, the underlying technical problemto be
solved by the invention was to provide nore stable

m cr obubbl es as ultrasonic i magi ng contrast agents. The
sol ution proposed by the patent is the stabilized
encapsul at ed m crobubbl es of claim 1 obtained by

subj ecti ng an aqueous solution of protein or derivative
thereof to high frequency sonication.

No detailed experinental results show ng such higher
stability have been produced during the proceedings.
However, docunent (7), which is a |late published US
patent (1989) concerning the preparation of a

m cr obubbl e-type ul trasoni c i magi ng agent, and not
originating fromthe sane proprietor/inventor as the
opposed patent (Feinstein Steven), offers a detailed
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revi ew of the devel opnment of the m crobubbl e-type
contrast agents for ultrasonic imging until 1989. The
docunment acknow edges, in colum 1, line 65 to |ine 20
of colum 2, that:

"Usi ng viscous aqueous sol utions, such as 70% sorbi tol
or dextrose, Dr. Feinstein produced a dispersion of

m cr obubbl es by hi gh energy sonication of the
solutions... The persistence of the m crobubbl es,

al though of the order of a few mnutes, permtted the

i magi ng agent to be prepared and adm ni stered
intravenously for heart imging." (Reference is nade to
US Patent 4,572,203 which corresponds to docunment (1))

and

"Subsequently, Dr Feinstein sought to inprove the
persi stence of the m crobubbles. He found that by
soni cation of a heat-sensitive protein, such as

al bumi n, m crobubbles of inproved stability were
obtained. ... The m crobubbles persisted for 24 to 48

hour s".

On this basis, the Board is convinced that the
techni cal problem has actually been solved by the
cl ai med subject-matter

The Board is thus confronted with the question whet her
docunent (1) alone suggests to the skilled person,
faced with the above identified stability problem that
the sonication nethod of the first enbodi nent, when
applied to the solution of am no acid polymer of the

second enbodi nent, will cause denaturation of portions
of the dissolved proteins and formation of a "wall" of
.
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denatured material which encapsul ates and stabilises
each single bubble.

The appel | ant put nuch enphasis on the fact that the
essential feature of the solution subjected to

soni cation was not its chem cal nature (saccharide),

but rather its viscosity, which was indeed necessary to
entrap and stabilise the m crobubbl es produced within
the solution. Since the skilled person was well aware
that many proteins, such as gelatin, formviscous
solutions, there was no particul ar prejudice or

di sincentive for himnot to envi sage protei haceous
material as an alternative to saccharides. Considering
that proteins were the only material nentioned in (1)
apart from dextrose, sorbitol or renografin, the choice
of a protein would have been the first and nost obvious
extension of the sonication nethod of (1).

The Board cannot accept this argunent since it disputes
the very foundation and starting point of the

appel lant's contention. In fact, the technical problem
to be solved was not to provide alternative

m crobubbl es - whatever alternative - but to provide

m cr obubbles with inproved stability. Thus the

i nventiveness involved in any possible nodification of
t he known m crobubbles has to be evaluated in view of
the final effect to be achieved.

If the Board were to accept that the essential feature
of the solution subjected to sonicationin (1) is, as
asserted by the appellant, its viscosity and not its
chem cal nature, it remains the fact that proteins are
not the only alternative to saccharides for preparing
vi scous sol utions, which can al so be produced using
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ot her different bioconpatible substances such as
synthetic polyners or tensides as disclosed in (6);
colum 5. Thus, in the Board's view, the skilled person
faced with the problemto be solved had nore than one
alternative to investigate, anong which proteins
certainly did not represent the first and nost obvi ous
candi dat e.

In fact, in addition to docunent (1) which discloses
the sonication of a solution of saccharides, two other
prior docunents, nanely docunents (2) and (3), describe
processes entailing a sonication step for honobgeni sing
prot ei n-contai ning enul sions. In both cases where
proteins were involved, the sonication was carried out
under refrigeration conditions: at 4°Cin Exanple 1 of
(2), at 15°Cin (3). The skilled person was therefore
aware fromthis need to refrigerate, that the

soni cation technique represented a strong and hazardous
treatnment very likely to cause heating and/or
denaturation of the sonicated proteins. This teaching
woul d have di ssuaded the skilled person from subjecting
to high energy sonication solutions of substances well
known to be heat-sensitive and prone to denaturation,
since in the [ight of the prior know edge there was no
possibility to predict to what extent the protein

denat uration woul d have influenced or affected the
viscosity of the solution, the production of

m cr obubbl es, if any, and above all the ultimte
stability of such m crobubbl es.

This conclusion of the board is confirnmed by the fact
that the author of (1), though teaching the use of
proteins for one enbodi nent of that invention,
specifically refrained from suggesting the use of
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proteins in the sonication nethod al so disclosed in the
sane docunent.

Therefore, in view of the foregoing, the Board's
judgenent is that the closest prior art alone did not
make the subject-matter of claim 1l obvious.

The teaching of the closest prior art was al so conbi ned
with the teaching of docunments (3), (4) or (6), each
descri bi ng vi scous aqueous sol utions of proteins used
in ultrasonic inmagi ng. The appellant cited these
docunents to show that those skilled in the art were
wel | aware that proteins, such as collagen and gel atin,
gave rise to viscous solutions and were bioconpati bl e.
Therefore, the docunents had to corroborate the

appel lant's contention that the skilled person, noving
away fromthe saccharide solutions nentioned in (1),
woul d have selected a protein as a suitable
alternative

These docunents, however, go only so far as to
corroborate the point, undisputed by the Board, that a
vi scous solution nmay be prepared using proteins, but do
not support the appellant's argunent that an expert in
the art woul d have envi saged the high frequency

soni cation of such viscous protein solutions in order
to inprove the stability of the m crobubbl es already
disclosed in (1). In fact, these docunents do not offer
any additional relevant teaching which could change the
Board's opinion already expressed under point 4.6 of
thi s deci sion.

In another |ine of argument, docunent (4) was suggested
as the closest prior art. This docunent deals wth
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ul trasoni c contrast enhancenent and describes gelatin
encapsul at ed m cr obubbl es, having sizes of 12 and 76

m crons, as a contrast agent. The docunent does nention
the preparation nethod of such m crobubbl es. However,
fromthe passage on page 2, lines 39 to 50 of the
patent in suit, where docunent (4) is apparently
acknow edged as prior art, the Board can derive that

t hese m crobubbl es are prepared nechanically by hand
shaki ng, a concl usi on which was not disputed by the
parties.

In this case, the problemto be solved by the invention
woul d be to provide a popul ati on of m crobubbl es havi ng
a smaller and nore uniformsize. The | ater published
docunent (10), witten by Feinstein et al. and
reporting in the formof a scientific paper the

i nvention of the opposed patent, offers evidence that
this probl em has been solved. See Figure 2 illustrating
the size distribution of the m crobubbl es obtai ned.

The appel | ant argued that docunent (1) already offered
an obvi ous solution to both problens of smaller size
and hi gher uniformty.

However, the Board is unable to find anong the many
argunents submtted by the appellant an answer to the
question why the author of (1), who had al ready
correctly recogni zed the problemof size and uniformty
i nherent in the gelatin encapsul ated m crobubbl es of
the prior art (see page 12, second paragraph), did not
unanbi guously teach, or at |east suggest, the direct
application of the sonication technique to such a
gelatin solution, rather than sinply confine his

di scl osure to the sonication of the (chemcally nore
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stabl e) sacchari de derivati ves.

| ndeed, the opinion of the Board is that the author of
(1) was well aware, as the skilled person woul d have
been, of all the uncertainty and unanswered questi ons,
di scussed above under point 4.6, acconpanying the
treatment with high frequency sonication of a protein
solution. Furthernore, he or she would have found in
the available prior art no useful information
justifying the prediction that the sonication of a
protein solution would have resulted in m crobubbles,

| et al one m crobubbles suitable for ultrasonic inmaging.

On the contrary, in the light of such uncertainty, the
skilled person, faced with the probl em of bubble size
and uniformty inherent in (4), had no evident
notivation to enbark upon an attenpt to nodify the
known gel atin m crobubbles, an attenpt the outcone of
whi ch was conpl etely unpredictable, rather than
contenplate the sinpler and direct use of the
sacchari de m crobubbl es disclosed in (1), which had

al ready proved to satisfy all the desired requirenents
of size and uniformty.

In conclusion, the Board judges that none of the cited
prior docunents, taken alone or in conbination, nakes

the subject-matter of claim1, and dependent clains 2

to 6, obvious.

2334.D Y A
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O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

H Maslin P. A M Lancon

2334.D



