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Summary of facts and subm ssi ons

1487.D

The respondent is proprietor of European patent

No. 0 290 296 which was granted with two sets of

44 clainms for contracting states AT, BE, CH DE, FR GB
| T, LI, LU NL, SE and ES, GR respectively on the basis
of European patent application No. 88 400 521.6, filed
on 4 March 1988 and claimng priority of 5 March 1987
fromUS 0 22 154.

Claim1l as granted for the contracting states except ES
and CR reads as foll ows:

"A |iposone conposition which conprises a lipid bilayer,

an ioni zabl e antineopl astic agent, wherein the

antineoplastic agent:lipid ratio (ww is from0.1:1to

3:1; and a buffer conbination conprising ;

a) an aqueous nediuminternal to the |iposones having a
first pH, and

b) an aqueous solution external to the |iposones having
a second pH, such that there is a pH gradi ent across
the bilayer of the |iposone,

wherei n when the ionizable antineoplastic agent is

cationic, the internal aqueous nmediumis a citric acid

buffer and the first pHis acidic with respect to the

second pH, and wherein when the ionizable

antineopl astic agant is anionic, the internal aqueous

mediumis a sodium carbonate buffer and the first pHis

basic with respect to the second pH."

Oppositions were filed against the granted patent by
t he appel | ant (opponent 1) and opponent 2. The patent
was opposed under Article 100(a) EPC for |ack of
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novelty and inventive step, under Article 100(b) EPC

for insufficiency of disclosure and under Article 100(c)
EPC because it contai ned subject-matter which had not
originally been disclosed.

The follow ng docunments were cited inter alia during
t he proceedi ngs before the opposition division and the
board of appeal:

(Ol) WD 89/04656 (Article 54(3) EPC, priority date
18 Novenber 1987; designated states AT, BE, CH, DE
FR, GB, IT, LI, LU NL, SE)

(A2) Nichols, J.W; Deaner, D. W; Catechol am ne Uptake
and Concentration by Liposones Mintaining pH
Gradients; Biochimca et Biophysica Acta, 455
(1976), 269 to 271

(C8) WD 86/01102

Qpponent 2 withdrew its opposition in advance of the
oral proceedi ngs before the opposition division.

The opposition division held that, account being taken
of the anmendnents nmade by the proprietor, the European
patent net the requirenments of the Convention

(Article 106(3) and 102(2) EPC)

The wording of corresponding claim11 for the
contracting states except ES and GR i s:

"A |iposone conposition which conprises a lipid bilayer,

an ionizable cationic antineoplastic anthracycli ne,
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wherein the antineoplastic agent:lipid ratio (wWw is

fromO0.1:1 to 3:1 ; and a buffer conbination

conprising ;

a)acitric acid buffer internal to the |iposones
having a first pH and

b) an aqueous sol ution external to the |iposones having
a second pH, such that there is a pH gradi ent across
the bilayer of the |iposone,

wherein the first pHis acidic with respect to the

second pH."

The opposition division considered the lower [imt of
the agent:lipid ratio of 0.1:1 - like all other
features of the anended set of clainms - to be
originally disclosed in the application as filed and
hence Article 123(2) EPC to be net.

As to Article 83 EPC, the opposition division expressed
the view that the skilled person, by taking his own
common general know edge in the field of maki ng and

| oadi ng |i posones, would be able to carry out the

i nvention, even at the extrenme ends of the discl osed
agent:lipid ratio.

Concerning Article 54 EPC, the opposition division was
of the opinion that the priority date was valid for the
patent in suit. Since docunent (Ol) had a priority date
after the priority date of the patent in suit and since
no ot her document was cited in the context of novelty,
the subject-matter clainmed in the main request was new
over the state of the art.
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As to Article 56 EPC, the opposition division found
that the subject-matter of claim1 was a non-obvi ous
alternative to the |iposones of (G3) and even exhibited
a non-obvious technical effect in the formof its

par adoxi cal rel ease behaviour, in that |iposones with a
hi gh drug-to-lipid ratio had a slower rel ease rate than
| i posomes having a | ower drug-to-lipid ratio.

The appel |l ant (opponent 1) | odged an appeal agai nst
sai d deci sion

|ts subm ssions can be sumrmari sed as fol |l ows:

The cl ai ns anended before the opposition division had
to comply with Article 84 EPC. Claim1l of these, with
respect to the agent:lipid ratio, was intrinsically
uncl ear in the absence of a specified |iposone size.

As to Article 83 EPC, it stated that, with respect to
over 90% of the clainmed range for the agent:lipid ratio,
there was no teaching given in the contested patent,

how the skilled person could achieve the correspondi ng

| i posonme conpositions.

It still considered the priority of the patent in suit
not to be valid and its teaching therefore not to be
new over docunment (OL).

Mor eover, the subject-matter of the patent in suit was
obvious to the person skilled in the art having regard
to docunents (QG3) and (Q2).
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In preparation for the oral proceedings, the board drew
the attention of the parties in witing to decision

G 2/98 A 2001, 413, which had been published in the
nmeantinme, and informed themthat the novelty of the
subject-matter of the patent in suit should be

di scussed in view of docunent (O1).

Wth a letter dated 21 May 2004 the respondent
submtted a new main request and two auxiliary requests:

The wording of claim1 of the main request for the
contracting states except ES and GR now differs from
the result of the proceedings before the opposition
division only in the word "ant hracycline" having
replaced the word "agent" in the expression
"agent:lipid ratio".

Claim1 of the first auxiliary request for the
contracting states except ES and GR reads as foll ows
(rel evant anmendnents to claim1 of the main request put
in bold letters by the board):

"A |iposone conposition which conprises a lipid bilayer,

an ioni zabl e eatioenie anti neopl asti c agent sel ected

from doxor ubi ci n and daunorubi cin, wherein the

antineoplastic agent:lipid ratio (ww is from0.2:1to

3:1, and a buffer conbination conprising:

a) acitric acid buffer internal to the |iposones
having a first pH and

b) an aqueous sol ution external to the |iposones having
a second pH, such that there is a pH gradient across
the bilayer of the |iposone,

wherein the first pHis acidic with respect to the

second pH."
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Claim1l of the second auxiliary request reads |ike
claiml of the first auxiliary request with the only
difference that it refers to an "agent:lipid ratio" of
0.3:1 instead of 0.2:1.

Al sets of method clains for contracting states ES and
GR are anended correspondingly.

On 26 May 2004, oral proceedings took place before the
board, in the presence of the representative of the
proprietor (respondent). The duly summoned appel | ant
(opponent 1) had infornmed the board in advance that it
did not wish to attend the hearings.

The respondent’'s argunents in witten formand during

the oral proceedings may be sunmari sed as foll ows:

(a) Main request

The claimas granted already contained the limtation
of (ww) agent:lipid ratio. Accordingly, the objection
under Article 84 EPC should be refused.

Wth respect to Article 54(3) EPC it was no | onger
contested that docunment (Ol) had to be taken into

account for novelty.

However, it was submitted that there was novelty over
(O1) because citric acid as a buffer systemfor the

| i posonme conposition was nentioned there only in a |ong
list of acidic substances (see (Ol), particularly

page 9, lines 15 to 33).
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Moreover, all data relating to the agent:lipid ratio
disclosed in (Ol) were outside the range clained in the
patent in suit:

The val ue of 10 ng/100 ng drug:lipid disclosed in (O1)
represented only the upper limt of anthracycline added
to the liposones and since entrapnent of the drug can
only be achieved close to 100% the lower limt of the
agent:lipid ratio of 0.1:1, clained in the patent in
suit, could not be reached by carrying out the teaching
of document (OLl). Additionally, entrapnment of close to
100% woul d only be achi evable for the preferred range
of ratios fromO0.05:1 to 0.033:1 for the added drug,
and this was far away fromO0. 1:1.

As regards Article 56, the closest state of the art was
(). The problemwas to maxinm se the agent:lipid ratio
of the |iposones and to mnimse the | eakage rate
during the storing time before application. Having
regard to (Q3), the subject-matter of the patent in
suit involved an inventive step, since there was
nothing to indicate that there would be any possibility
of inmproving the corresponding |iposone conposition by
changi ng the buffer and especially not by taking citric
aci d.

To the extent that citric acid had been used to achieve
t he uptake of cationic drugs in |liposones in (Q2), the
results were very di sappoi nting and woul d di scour age
the person skilled in the art fromusing it for other
syst ens.
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(b) Auxiliary request 1

Wth regard to the priority docunent and to the
application as filed, the original disclosure of a
lower limt for the agent:lipid ratio of 0.2:1 could be
derived fromthe correspondi ng val ues of numerous
exanples lying between 0.2:1 and 0.29:1, especially
fromexanple 12 (priority docunment) and exanple 13
(application as filed) respectively. Thus, (Ol) was no
| onger an Article 54(3) docunent and novelty had to be
consi dered over ((3).

The teaching of (O3) only referred to glutamate as a
buffer and agent:lipid ratios were lower than 0.2:1

Therefore, the subject-matter of the patent in suit was
new over (Q3) and for the requirenment of inventive step
reference was made to the main request.

(c) Auxiliary request 2

There was good evi dence of a disclosure of the | ower
[imt of the agent:lipid ratio now figuring as 0.3:1
both fromthe application as filed and fromthe
priority docunment. Wth regard to novelty and inventive
step the sanme argunents applied as for the other
requests.

The appel | ant (opponent 1) had requested in witing
that the decision under appeal be set aside and that
t he patent be revoked.
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The respondent (patentee) requested that the appeal be
di sm ssed and that the patent be naintained on the
basis of one of the main, first or second auxiliary
requests filed with |etter dated 21.05. 04.

Reasons for the decision

1487.D

The appeal is adm ssible.

First and second auxiliary requests: adm ssibility

In conparison with the clains as granted, the subject-
matters of these requests are restricted to a narrower
range of agents and agent:lipid ratios. Mreover, the
correspondi ng amendnents a priori nust be considered to
be occasioned by the situation com ng from publication
of decision G 2/98 of the Enlarged Board of Appeal.

Accordingly, these requests fulfil the requirenments of
Rul e 57a EPC and they are admtted into the procedure.

Mai n request, first and second auxiliary requests;
Articles 84 and 83 EPC

Article 84 EPC
The contested subject-matter was already contained in

the patent as clainmed and thus there is no need to
exam ne in the appeal proceedings.
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3.2 Article 83 EPC

In the absence of evidence, showi ng that |iposone
conpositions presenting agent:lipid ratios higher than
0.3:1 cannot be produced, the board can only concl ude
that the teaching of the patent as granted in this
respect fulfils Article 83 EPC

4. Mai n request

4.1 Article 123(2) and (3) EPC

The features contained in the two sets of clainms of the
mai n request may be derived fromthe application as
filed (see originally filed clainms 1, 3, 7 to 18, 20,
22 to 25, 27, 31 to 42 and 52, together with
description page 2, paragraph 2; page 1, line 12;

page 10, lines 19 to 22; page 7, lines 32 to 33;

page 15, lines 9 to 38, and page 16, line 18, to

page 17, line 16). Moreover, they do not extend the
scope of the clainms as granted, since only further
restricting features fromthe disclosure of the patent
have been added to claim 1l and enbodi nents that existed
in parallel have been cancell ed.

4.2 Article 54 EPC

Docunent (OLl) represents the state of the art with
respect to Article 54(3) EPC

This prior art discloses a conmposition containing

| i posomes (claim24 together with claim1, lines 2 to 5)
and

- conprising a lipid bilayer (see page 10, |ine 26),

1487.D
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- an ionizable cationic antineoplastic anthracycline
(daunorubicin, see claim?21 with reference to
claiml),

- wherein the antineoplastic agent:lipid ratio (wWw
is fromO0.1:1 to 3:1 (10 ng/100 ng drug:lipid, ie
0.1:1, see line 1 of page 12 together with page 11
lines 33 to 34 referring especially to an
ant hracyl i c antineopl astic agent);

- and a buffer conbination conprising a citric acid
buffer internal to the |iposones having a first pH
(see claim 21, second line), and

- an aqueous solution external to the |iposonmes having
a second pH, such that there is a pH gradi ent across
the bilayer of the |iposonme, wherein the first pHis
acidic with respect to the second pH (see cl aim 21,
second line, together with claim1, especially
section c.).

As regards the validity of the agent:lipid ratio of
0.1:1, it should be noted that according to the

di scl osure of (Ol) the anthracyclic antineoplastic
agent has to be added to the vesicle-containing nmedi um
in ampunts of up to about 10 ng/100 ng lipid in order
to ensure entrapnment as close as possible to 100% (see
page 11, line 33, to page 12, line 3; bold letters

i ntroduced by the board). Since the "close to 100%
entrapnent” reads for the whole range from1 ng/ 100 ng
agent:lipid to 10 ng/ 100 ng agent:lipid and not only
for the preferred range, and since the term "about"

al so di scloses use of slightly nore than 10 ng agent
per 100 ng lipid, an agent:lipid ratio of 0.1:1 wll

i ndeed be reached.

1487.D
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Therefore, the subject-matter of claim1l of the main
request is anticipated by the teaching of document (OL).

5. Auxi liary request 1

Claim1 contains a lower limt of 0.2:1 for the
agent:lipid ratio. This value cannot be derived from
the application as fil ed.

On the one hand, there is no possibility of obtaining
an exact value of 0.2 fromthe exanples, not even from
exanpl e 13, and on the other, the teaching of

exanpl e 13 cannot be generali sed.

5.1 It may be that,
- even when in exanple 13 only the absol ute wei ght
of 200 ng total lipid in whatsoever a vol unme of
150 mMcitric acid is given (see page 45, lines 6
to 7 of the application as filed) instead of the
concentration of 200 ng total lipid/ M buffer and
- even when diluting this sanple "2 tinmes with
unbuffered saline” normally results in a further
unknown concentration of |ipid, because the
quantity of saline is not known (the term"diluted
2 tinmes" must prima facie nmean any dilution
achieved in two steps, especially when the term
"diluted 2 fold" used in exanple 12 neans a
dilution to double the original volune),
reference to exanple 12, given in exanple 13, is able
to make clear that, in exanple 13 enpty VET,00S are
produced with a defined concentration of finally 100 ny
total lipid/ m buffer.

1487.D
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But even if - despite the described uncertainties - the
person skilled in the art should assune by said
reference to exanple 12 that such a well defined
solution of 100 ng total lipid/m buffer is to be
produced by the teaching of exanple 13 and then is used
to be adjusted to pH 7.5 with 1.0 N NaOH and to take an
al i quot for adding doxorubicin, the result cannot be a
solution of an exact 0.2:1 ratio of doxorubicin:lipid.

Adj usting pH can only be achi eved by addi ng some vol unme
of 1.0 N NaCH and by addi ng the said vol une of

1.0 N NaOH, the concentration of lipid in the aliquot
nmust becone | ower than 100 ng total lipid/ M buffer (in
exanple 16, for instance, 0.275 nm of 1M Na,CO; i s added
to 1.0 m of l|iposomal suspension). Consequently, by
adding 70 ng doxorubicin to the aliquot of 3.5 m, the
resulting |iposone conposition nust represent a higher
agent:lipid ratio than 0.2:1 and not 0.2:1.

Thus, the lower Iimt of the agent:lipid ratio in
claiml1, as far as it should be derived from exanple 13,
cannot be 0.2:1.

Moreover, in exanple 13 a very special m xture of
l'ipids, namely EPC/ EPG chol esterol (0.95/0.05/1.0 nole
ratio), is used. Therefore, the results of this exanple
cannot be generalised to a claimreferring to any

m xture of lipids, being able to build |iposones, as
current claiml would suggest.

Finally, even in the context of all exanples together a
generalisation to a range of agent:lipid ratios between
0.2:1 and 3:1 would not be possible, because all these

exanples only refer to agent:lipid ratios between about
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0.2:1 and 0.29:1 (see letter fromthe respondent dated
19 July 2000, page 5, paragraph 4).

Accordingly, auxiliary request 1 cannot be all owed
under Article 123(2) EPC

Auxi |l iary request 2

Article 123(2) and (3) EPC

Wth respect to the two sets of clains of auxiliary
request 2, the board is convinced that there are no
obj ections concerning Article 123(2) EPC because a
lower limt of the agent:lipid  ratio of 0.3:1 1is

di sclosed in the application as filed (see page 10,
l[ines 19 to 22) and restriction to the use of
doxor ubi ci n and daunorubicin is disclosed in original

claim 3.

Auxiliary request 2 also neets the provisions of
Article 123(3) EPC because its subject-matter is
restricted conpared to the subject-matter of the patent

in suit.

Article 54 EPC

Since the lower Iimt for the agent:lipid ratio of
0.3:1 is expressly disclosed in the priority docunent
(see page 8 of the description, |ast paragraph, lines 4
to 6), the clained priority is valid for the subject-
matter of auxiliary request 2. Wth regard to this
request, reference (Ol) is not a prior art docunent.
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Novelty is given in view of (Q3), since in this
docunent citric acid is not used as a buffer.

Furt hernore, none of the other docunents cited in the
proceedi ngs discloses all the features of the subject-
matter of the patent in suit. Therefore it is new over
the prior art.

Probl em and-sol uti on approach for assessing inventive
step

The patent in suit concerns "Liposomal formulations
with a high antineoplastic agent/lipid ratio".

Docunent ((O8) represents the closest state of the art.

According to its claim6, the subject-matter of this
prior art is also a liposomal formulation. It shows
nearly all the features of the subject-matter of
claiml1 of auxiliary request 2 (see (3), clainms 6 and
7 together with the part B version of exanple 1 on

page 24 (referring to page 19, line 28), figures 7A and
7B and page 23, line 1).

H gh adrianyci n (=doxorubicin) uptake and | ow rel ease
rate are already achieved by the |iposomal formulations
disclosed in (O3) (see for instance figure 7A for EPC
vesicles at 20°C).

In the light of this prior art, the technical problem
underlying the patent in suit can only be seen in the
provi sion of another |iposomal formulation containing
doxor ubi ci n or daunorubicin as ionizable antineoplastic

ant hracycl i ne.
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The solution to this problemis the provision of the

| i posonme conposition exhibiting the features of claim1
of the second auxiliary request, especially containing
citric acid as a buffer system

The patent in suit does not provide evidence for

| i posone conpositions exhibiting an agent:lipid ratio
hi gher than 0.29:1. However, in the absence of any
experinmental evidence supplied by the appellant the
probl em nust be regarded as pl ausi bly sol ved.

In order to supply just another |iposomal conposition
contai ning an ionizable cationic anthracycline, the
skilled person will take into account the teaching of
docunent (Q2).

(A2) is a basic publication about the possibility of

| oadi ng |i posones with ionizable cationic drugs, using
cat echol am nes as nodel drugs and citric acid as
buffers. Even if there were relatively | ow
concentrations of the drugs and the author wote about
sone problens of obtaining a stable gradient of pH
usi ng EPC-based |iposones, its statenent of a 10-20-
fold accunul ati on over controls (see page 271

par agraph 3) was a good basis for further experinents.

The teaching of (O2) would not keep the person skilled
in the art fromusing citrate-buffer systens for these
experinments, because he did not attribute the problens
to the buffer and he knew at the priority date of the
patent in suit, for instance, that inprovenents with
regard to stability of the pH gradient and to | owering
of the | eakage rate could be achi eved by using
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chol esterol together with EPC (see for instance (Q3),
figures 7A and 7B)

6.3.4 Additionally, all experinmental data with respect to the
| i posome conpositions of claim1 of auxiliary request 2
rely on |iposomal conpositions exhibiting agent:lipid
rati os | ower than those clained, and so for them
neither a higher drug uptake nor a |ower release rate

is evident.

Accordingly, the board can only conclude that the
subject-matter of claim1 of auxiliary request 2 does

not involve an inventive step.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The patent is revoked.

The Regi strar: The Chai r man:
A. Townend U Oswald

1487.D



