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Once a realistic technical problemis defined and once it is
est abl i shed that a particular solution to such a problemwoul d
have been envi saged by a person skilled in the art in the
light of the relevant state of the art, then this solution

| acks an inventive step, and this assessnent cannot be altered
by the fact that the clained invention inherently al so solves
further technical problens.
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Summary of Facts and Subm ssi ons

2119.D

The appeal is fromthe decision of the Qpposition
Division to reject the opposition and mai ntai n European
patent No. 0 225 876 with clains 1 to 9 as granted.
Caiml of the patent in suit reads as follows:

"An adsorbent for renoving | ow and/or very | ow density
| i poprotein frombody fluid in extracorporea
circulation treatnent, which conprises a water-

i nsol ubl e porous hard gel except with a porous
cellulose gel with exclusion Iimt of 10° to 10° daltons
on which a dextran sulfate, a salt thereof or a mxture
of the dextran sulfate and the salt thereof having a
sul fur content of not |ess than 15% by weight is

i mobi | i zed by a coval ent |inkage."

In the decision, inter alia, the followng prior art
docunent s were consi dered:

Dl: US-A-4 103 685

D2: JP-A-57-190003 (In this decision reference is nmade
to the English translation filed with the notice
of opposition)

D4: Kosoku Ekitai Kuromatogurafi(1978), pages 212-217

D10: J. clin. Path. Vol. 17(1964), pages 627-643

D13: Journal of Lipid Research, Vol. 11(1970),
pages 583-595
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In the statenment of the grounds of the appeal, the
appel l ant mai ntai ned that the product according to
granted claim 1l [ acked an inventive step over D1 in
conbination with D2. Inter alia, the foll ow ng docunent
was submitted to show that the dextran sul phate used in
D1 fulfilled the requirenents of claiml.

D21: Product brochure of Pharmacia Fine Chem cals
titled "Dextran Fractions, Dextran Sul phate, DEAE-
Dextran, defined polyners for biological research”
printed Dec. 1974.

The respondent refuted the appellant's argunents and
mai nt ai ned that there was no proof that the dextran
sul phate used in D1 fulfilled the requirenents of the
clains as granted. To show that different dextran

sul phates having different nol ecul ar weights and

di fferent sul phur contents were usual products at the
priority date of D1, reference was nade to the
foll ow ng docunent:

D19 RoOonpps Chem e-Lexi kon 7th ed. (1973), pages 807-
808.

Oral proceedings took place on 11 June 1999. The
respondent's argunents with respect to inventive step
of the adsorbent according to claim1l, put forward
during the witten and oral proceedi ngs, can be
sunmmari sed as foll ows:

Dl related to the batch-w se treatnment of human bl ood
for renoving |lipoproteins therefromby contacting the
bl ood with an adsorbent conprising a cal ci um conpl ex of
a sul phated pol ysaccharide coupled to a soft gel. Such
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an adsorbent was not suitable for renoving | ow density
| i poproteins (LDL) frombody fluid in a continuous
extracorporeal circulation treatnent. The technica
probl em which the invention tried to solve was to
provi de an adsorbent, suitable for such a continuous
treatnment, which could be used wi thout the formation of
a calciumion conplex. This problemwas solved by the
adsor bent according to claim1. Essential for solving
the problemwas the use of a porous hard gel with an
exclusion limt between 10° to 10° daltons and a dextran
sul phate with a sul phur content of at |east 15% by

wei ght. Porous hard gels as carrier for an adsorbent
were known from D2, but it was not obvious to conbine
this teaching with the teaching of D1, since D2 did not
relate to the renoval of |ipoprotein. There was no

evi dence that the dextran sul phate used in D1 had a

sul phur content of at |east 15%and it could not be
foreseen that by using such a high sul phur content the
adsorption of the lowdensity |ipoproteins could be

i mproved to such an extent that it could be used

wi t hout the need to add calciumions to formthe

cal ci um dextran sul phate conpl ex, as taught in Dl and
other relevant literature such as D10 and D13. The
addition of calciumions in the extracorporea
circulation treatnent could be dangerous for the
patient and shoul d be avoided. It was, therefore, not
obvi ous that the above-nentioned problem could be

sol ved by an adsorbent according to granted claim 1.

The appel | ant requested that the decision under appea
be set aside and European patent No. 0 225 867 be

r evoked.

The respondent requested that the appeal be dism ssed
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and the patent be nmintai ned.

At the end of the oral proceedings the decision to
revoke the patent was announced.

Reasons for the Deci sion

1

2.1

2.2

2119.D

The appeal is adm ssible.

I nventive step

The only ground of opposition in dispute in these
appeal proceedi ngs was | ack of inventive step. The
Board agrees with the parties that Dl represents the

cl osest prior art. This docunent relates to a nethod
for the extracorporeal treatnent of blood with an
adsorbent in order to renove |ipoproteins therefrom In
particular it discloses an adsorbent conprising sodi um
dextran sul phate, covalently bound to activated agarose
beads. Specifically disclosed is a dextran sul phate
havi ng a nol ecul ar wei ght of 500, 000 purchased from
Pharmaci a Fi ne Chem cal s on beads of hydrated "Bl OGEL®
A-5nt (Exanple 1, colum 6, line 56 to colum 7,

line 36). This hydrated gel, normally used for high
performance |iquid chromatography, has a nol ecul ar

wei ght exclusion I[imt of 5,000,000, which is

equi val ent to 5.10° dalton (D4, page 215).

According to the patent in suit it is difficult to
obtain a sufficient flowrate for an extracorporea
treatnment if the adsorbent carrier is a soft gel such
as agarose. Accordingly, a particular nodification in
colum shape is required in order to obtain a | arge
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flow rate and the risk of an occasional clogging stil
remai ns. Therefore, a stable extracorporeal circulation
cannot be achieved with agarose beads (colum 1,

line 58 to colum 2, line 14). Soft carriers such as
agar ose beads have the further disadvantage that they
cannot be sterilised by autoclaving w thout destroying
the pore structure (colum 2, lines 55 to 56). Thus on
the basis of the information given in the patent in
suit, the problemunderlying the invention can be seen
i n providing an adsorbent for renoving LDL from body
fluid in extracorporeal circulation treatnment, allow ng
i nproved flow rate without clogging in a packed col um
and sterilisation by steam autocl aving. In the patent
in suit it has been denonstrated that flow rate and
stability against sterilisation by steam autoclaving
are satisfactory (test Exanple 1 and Exanple 4). The
Board is therefore satisfied that the product of
claim1l actually sol ves the above-nentioned problem

It remains to be decided whether the clainmed solution
was obvious to a person skilled in the art. The

probl ens of agarose gels as carrier in adsorbents for
extracorporeal circulation treatnent of body fluids
such as bl ood has been discussed in detail in D2. It

di scl oses that agarose gels (for exanple, Sepharose,
trade nane of Pharmacia Co., Sweden) activated with
broncyan whi ch have been used in the past for this

pur pose are not suited for thermal sterilisation and do
not allow a high rate of flow of body fluids. It
proposes to solve this problem by replacing the agarose
beads with beads of an activated porous hard gel of a
cross-1linked copol yner whose main structural conponent
is a vinyl alcohol unit (pages 2 to 5 and 17 to 19).
The hard gels of D2 have a nol ecul ar wei ght excl usi on
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limt of 10% to 10® (daltons); see page 12. Specifically
di sclosed is a hard gel wwth an exclusion limt of

30. 10° (Exanple 7, page 24). Although D2 does not
mention the renoval of |ipoproteins but relates to the
renoval of proteins in general from body fluids, the
skilled person trying to solve the above-nentioned
problemw || certainly take D2 into account. The
problemrelates to the carrier beads and i s not
specific for the renoval of |ipoproteins, but concerns
al | adsorbents used in extracorporeal circulation
treatnment of body fluids. The Board holds therefore
that, in order to solve the problemunderlying the
invention, it was obvious to the skilled person to

repl ace the bronbcyan activated agarose beads used in
Exanple 1 of D1, anpbngst which Sepharose® i s nmentioned,
W th beads of the porous hard gels according to D2
having an exclusion limt of at |east 10° daltons.

Present claim1 further requires that the dextran

sul phate has a sul phur content of not |ess than 15 % by
wei ght. The sul phur content of the sodi um dextran

sul phate used in Exanple 1 of Dl is not reveal ed. \Wat
Is disclosed however, is that it has a nol ecul ar wei ght
of 500,000 and was purchased from Pharmaci a Fi ne

Chem cals. In D21, a sales brochure of Pharmacia Fine
Chem cal s from Decenber 1974, relating to Dextran and
Dextran derivatives, only dextran sul phate having an
aver age nol ecul ar wei ght of 500, 000 and a sul phur
content of approximately 17%is offered (pages 10 and
32). D21 further discloses that the dextran sul phate is
suitable for the renoval of LDL (&-1ipoprotein); see
page 12. There is no evidence that before the filing
date of D1 (5 January 1976) Pharmaci a Fi ne Chenicals
ever sold dextran sul phate wi th another sul phur



2.5

2119.D

-7 - T 0936/ 96

content. References D10(page 630), D13(page 584) and
D19, cited by the respondent do not teach otherw se.
D10 di scl oses that one of the three | aboratory scale
preparati ons of dextran sul phate has a sul phur content
| ower than 15% (12.2% but confirnms that the two
comerci al preparations, having nol ecul ar wei ghts of
500, 000 and 2.10° (obtai ned from Pharnmaci a Ltd, see
page 643 | eft columm), contained 17+£0.5%

D13 di scl oses "sodi um dextransul fate 2000 (nol wt 2 x
10% Pharnmacia, Uppsala, Sweden)" without revealing its
sul phur content.

D19 di scloses that the commercial dextran sul phate
products are sodium salts thereof having a nol ecul ar
wei ght of 500,000 to 2,000,000 but does not revea
their sul phur content either.

From the evidence on file, the Board concludes that the
use of dextran sul phate with a sul phur content of about
17% for an adsorbent for the renoval of LDL from body
fluids is, if not the only choice, certainly the first
choi ce. Thus the skilled person, trying to solve the
above-nentioned problem not only could use dextran

sul phate with a sul phur content of about 17% but woul d

use it.

On the basis of the experinental report dated 22 June
1995, the respondent argued that the clainmed products
sol ved not only the technical problens set out in the
patent in suit, but, in addition, the further problem
of providing a possibility to renove LDL from body
fluid without the need to add further cal ciumi ons,
since, as was surprisingly found, at a sul phur |evel
above 15% by wei ght the conpl ex between dextran



- 8 - T 0936/ 96

sul phate and LDL was stable enough to all ow the use of
t he adsorbent w thout the addition of calciumions.

Test Exanple 1 shows that the adsorbent does renpve LDL
from human plasma w t hout added cal ciumions. However

it also shows that the renoval efficiency is rather |ow
(Table 1). On that basis, the additional problemsolved
cannot be considered to be an efficient renoval of LDL
Wi t hout addi ng cal ciumions, but only that of providing
a product which can be used wi thout additional calcium
ions, but at the cost of efficiency. Since it was known
in the art that dextran sul phate would form a conpl ex
with LDL and that this conplex tended to re-dissolve on
standing in the absence of added cal ciumions (D10,
page 629, left colum), it is doubtful whether the

cl ai med product, proposed as a solution to the problem
of providing a product which can be used w t hout

addi tional calciumions, but at the cost of efficiency,
was not obvi ous.

2.6 However, even if the Board woul d have accepted, in the
respondent’'s favour, that an additional problem had
been effectively solved in a manner not suggested by
the state of the art relevant in respect of the
solution to this problem the clainmed product woul d not
t hereby becone inventive. In the Board' s judgnent, the
proper question to be asked in respect of the
assessnent of the presence of an inventive step within
the nmeaning of Article 56 EPC is what a skilled person
woul d have done in a particular situation. The problem
sol uti on approach established by the Boards of Appea
provi des an objective basis for answering this question
(see T 24/81, Q) EPO 1983, 133, reasons point 4).
Bearing this in mnd, the Board holds that, once a
realistic technical problemis defined and once it is

2119.D N
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established that a particular solution to such a
probl em woul d have been envi saged by a person skilled
inthe art in the light of the relevant state of the
art, then this solution |acks an inventive step, and
this assessnent cannot be altered by the fact that the
cl ai med invention inherently also solves further
technical problens (see also T 21/81, QJ EPO, 1983, 15,
point 6; T 192/82, QJ EPO 1984, 415, point 16, and

T 766/ 92 of 14 May 1996, point 2.3(ii)).

In the present case, as explained in paragraphs 2.3 and
2.4 above, the skilled person would have conbi ned the
di scl osures of D1 and D2 and thereby have arrived at a
product as clainmed in claim1l that had the properties
of enabling increased flow rate and steam
sterilisation, which are highly desirable in the

rel evant technical field, as acknow edged in the patent
in suit (see paragraph 2.2 above). In that situation
the cl ai ned unexpected effect put forward by the
respondent, allegedly providing a solution to an

addi tional technical problem cannot be regarded as an
i ndi cation of the presence of an inventive step because
the skilled person not only could, but would, have made
a product conprising a dextran sul phate having a

sul phur content of about 17% on a porous hard gel,

wi t hout knowi ng about an additional advantage provided
by the said sul phur content.

The Board agrees with the respondent that in view of D1
and D10 the skilled person would probably have added
calciumions to the adsorbent to formthe cal ci um
conpl ex before using it for the precipitation and
filtration of |ipoproteins, whereas the patent in suit
does not require the addition of calciumions. However,
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having regard to the fact that claiml is directed to a
product as such and is not [imted to the use of that
product, the possibility of using the clained product
W t hout the addition of calciumions has no inpact on
the question of the obviousness of the subject-matter

of that claim
2.9 For these reasons the Board holds that the subject-
matter of claim 1l does not involve an inventive step

within the neaning of Article 56 EPC so that the patent
cannot be maintained with the clains as granted.

O der

For these reasons it is decided that:

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

2. The patent is revoked.

The Regi strar: The Chai r man:
S. Hue R Spangenberg
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