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Summary of Facts and Subm ssi ons

The appellant (proprietor of the patent) | odged an
appeal, received on 13 June 2001, against the decision
of the opposition division, dispatched on

18 April 2001, revoking the European patent

No. O 838 032 (application No. 96 938 675.4). The fee
for the appeal was paid on 13 June 2001. The st atenent
setting out the grounds of appeal was received

on 8 August 2001.

OQpposition had been filed against the patent as a whole
on the basis of Article 100(a) EPC in conbination with
Article 56 EPC and on the basis of Article 100(b) EPC

The opposition division did not follow the objection
pertaining to | ack of sufficiency of disclosure

(Art. 100(b) EPC) but held that the ground of the
opposition under Article 100(a) EPC prejudiced the

mai nt enance of the patent, having regard inter alia to
the foll ow ng docunents:

(A3) US-A-4 208 284

(A4) US-A-3 493 497

(D1) Stuart Wnston Churchill, "Viscous Flows, The
Practical Use of Theory", pp. 504 to 507,
Butterworths, Boston (1988).

1. In a comuni cation pursuant to Article 11(2) of the
Rul es of Procedure of the boards of appeal the board
referred to the follow ng textbook for the definition
of technical terns:

TB1: N. A Parris: "instrunmental |iquid chromatography”,
2nd edition, Elsevier, Amsterdam NL, 1984, pages

0284.D Y A
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43 to 50. In addition during the oral proceedings
reference was nade to Table 3.1 on page 38 of this
t ext book.

Oral proceedings were held on 5 Decenber 2002 at the
auxiliary request of the appellant.

During the appeal proceedings the respondent (opponent)
made reference to the follow ng docunents:

(Al14) Tony Edge, "The Application of Turbul ent Flow
Li qui d Chromat ography to Hi gh Speed Anal ysis",
CAST March/ April 2002;

(Al7) GA Howard and A J.P. Martin, "The Separation
of the C,-Cg Fatty Acids by Reversed-phase
Partition Chromatography”, Biochem J., Vol. 46,
pp. 532 to 538 (1950).

The appel | ant requested that the decision under appeal
be set aside and that the patent be nmaintained as
gr ant ed.

The respondent requested that the appeal be dism ssed.

The wording of claim1l reads as foll ows:

" Chr omat ogr aphy appar atus conpri sing a chromat ographic
body (20) including a pressure-packed bed of a
multiplicity of static, substantially uniformy
distributed, rigid, solid, porous particles (22) with
chromat ographi cally active surfaces, characterized in

t hat

said particles (22) have average, substantially uniform
dianeters lying in a range between about 30 um to
about 500 pm the interstitial volume (24) between said
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particles being greater than about 45% of the total

vol une of said body; and

sai d apparatus includes neans (26, 28) for |oading said
surfaces with at |east one solute that is reactive with
said surfaces, by flowing a |liquid m xture containing
said solute through said body at a velocity sufficient
to induce flow of said m xture within at |east a
substantial portion of said interstitial volune at a
reduced vel ocity greater than about 5, 000."

The wording of claim 14 reads as foll ows:

"A nmethod of performng liquid chromatography
characterized in

form ng a body (20) of pressure-packed, substantially
uniformy distributed, static multiplicity of rigid,
solid, porous particles (22) with chronmatographically
active surfaces, so as to pruvide [sic] an interstitial
vol une between said particles of greater than about 45%
of the total volune of said body, said particles having
substantially uniform average dianeters lying in the
range of between about 30 pum and about 500 pm

| oadi ng said surfaces with at | east one solute that is
reactive with said surfaces, by flowng a liquid

m xture containing said solute through said body at a
velocity sufficient to induce flow of said m xture
within at | east a substantial portion of said
interstitial volume at a reduced velocity greater than
about 5, 000."

Clainms 2 to 13 and 15 to 32 are dependent cl ai ns.

The appel lant's argunents may be sumrari sed as foll ows.

The cl osest prior art for the subject-matter of
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i ndependent clains 1 and 14 is disclosed in docunent A4
in which a chromat ography apparatus and a rel ated
separation process are disclosed. The main focus of the
teaching in this docunent is not the issue of

turbul ence, but the use of a particular type of packed
beds, nanely expanded non-fl ui dised particle beds, see
the Abstract of A4, in particular colum 1, lines 31 to
34. According to A4 these beds result in a | owered
resistance to the flowin the forwardi ng phase and

| ower wor ki ng pressure. The docunent proposes a
particul ar application of this principle for

chr omat ogr aphi ¢ separation in pipelines, for instance
in the petrochem cal industry.

In the decision under appeal it was stated that the
subj ect-matter of the independent clains differs from
the disclosure in A in that the bed is pressure
packed; in the different ranges of the particles sizes;
in the restrictions to the interstitial volune; and in
t he val ues of the reduced velocity. However, there are
two nore differences to the device disclosed in this
docunent, nanely the requirenents that the particles
are static and that they are porous. The probl em sol ved
by the invention is to provide a genui ne workabl e
pressur e- packed chronmat ography apparatus and net hod
using particular types of particles operating at |ower
pressures. By defining a range of values for the
reduced velocities the clained subject-matter enables a
dramati c enhancenent in the speed and the capacity of
bot h anal ytical and preparative chromatography for both
smal | and large, for instance biological, nolecules. In
contrast, document A4 does not disclose any nuneri cal
val ue for the nobile phase velocity and, noreover, it
teaches that the answer to reducing the plate height is
by creating turbulent conditions in the nobile phase.
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As can be seen in the patent, this viewis not correct,
because Figure 9 of the patent shows the dramatic
dependence of the reduced plate height on the size of

t he nol ecul e at the sane nol ecul ar phase velocity. This
behavi our, which in the patent is reflected by the
clainmed requirenment for the reduced velocity, could not
have been predicted fromthe disclosure in A4.
Furthernore exanple 10 of the patent illustrates that
by selecting particles of a conparatively |arge
dianeter it is possible to attain small val ues of
reduced plate height also for small nolecules |ike
acetone. This is a further proof that the rel evant
paranmeter is not nmerely the creation of turbul ence as
taught by docunent A4, but that reduced phase velocity
is the relevant paranmeter in conjunction with
interstitial volume and particle dianeters in a colum
of porous particles.

For the issue of inventive step it is inmportant to
poi nt out that docunent A4 was published in 1970,

25 years before the priority date of the patent in
suit, and its teaching never found any conmerci al
appl i cation because of |ong-standing techni cal
prejudices in the art. In fact, although turbulent flow
[ iquid chromat ography using packed col ums was known in
t heory, there were no practical applications of this

t echni que because of a general belief that it would
require inpractically high pressures. Therefore,
docunents A4 and A3 were considered rather as

t heoretical papers. In this respect parts of the

di sclosure in A4 are specul ative, for instance the
enbodi nent shown in Figure 5, proposing to nodify a

| ong pipeline for effecting chromatographic
separations. This also holds for the Exanples in this
docunent. In particular, Exanple 1 deals with the
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separation of palmtic acid and stearic acid by
partition or liquid-liquid chromatography in which the
liquid stationary phase is coated onto a support
particle. In partition chromatography the particles
shoul d not be porous or have blind pores, see Exanple
1b, where gl ass beads are used. Since this Exanple is
opposed to Exanple la, in which the separation is
carried out in a "conventional packed colum", it is
concl uded that the "packed colum" used in Exanple 1b
nmust be of the expanded non-fluidised bed type as shown
in Figure 2 of A4. In addition, it appears that Exanple
1b cannot be perfornmed either as disclosed or at all.
The respondent's argunent that for the interpretation
of the experinental conditions of Exanple 1b the
skill ed person woul d have consulted the publication Al7
IS not persuasive, since there was no legitimte reason
why he woul d have done so, the nore because not only
the particles were different (kieselguhr versus silica
beads) but also the respective packing met hods.

Conmparing the disclosure of docunent A4 with the
teaching of the patent it is observed that A4 contains
three pointers |eading away fromthe invention. In
colum 7, lines 10 to 16, and colum 8, lines 36 to 39,
it discloses that the use of an expanded non-fl uidi sed
bed is preferable to wall-strengthened hi gh pressure
colums. In addition, there is no disclosure of an
enbodi ment i nvolving a pressure-packed bed at all. In
contrast, clains 1 and 14 of the patent define that the
particles should be pressure-packed and static.
Furthernore, in the sane colum 8, lines 22 to 35 of

Ad, it is recoomended that the m ninum particle size
should be in the vicinity of 0.5 mm and nore

advant ageous, a powder at |east of the order of 1 mm
This large particle size is required in order to reduce
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the pressure drop. Although for the single val ue of

500 umthere is, in a mathematical sense, an overlap
between the particle size in A4 and the range in the

i ndependent clains of the patent, the recommended range
in A is irreconcilable with the range of between about
30 umto about 500 umin the patent, which furthernore
teaches that the actual particle dianeter should be

sel ected having regard to the size of the nolecules to
be separated (exanple 10). In this respect it is noted
that in the textbook TBl, page 38, Table 3.1, it is

di sclosed that in 1984 it was "current practice to use
particles of |less than 10 yum di aneter”, which equally
teaches away fromthe range defined in the i ndependent
claims. Thirdly in colum 5, lines 28 to 48 docunent A4
teaches that the contribution of the retarding phase
shoul d be as | ow as possible, and that therefore non-
porous particles or at |east not having blind pores
such as silica or alum na should be used. The

i ndependent clains of the patent define the use of
porous particles. Since all these requirenents from A4
are opposite to the features defined in the independent
clainms of the patent, a nodification of the

chr omat ogr aphy device to the clainmed device is not
obvious. In addition, there is no teaching in A4 at al
concerning interstitial volumes, even including the
passages cited by the division in this respect, and a
conbi nati on of the teachings of A4 and A3 is not
possi bl e, since the |atter docunent teaches the use of
gi ant honeyconb structures, which is irreconcilable

wi th an expanded non-fl ui di sed bed di sclosed in A4.
Finally the division's view that the use of a reduced
vel ocity greater than about 5,000 is known per se and
that this would be suggested in A4, because it
mentioned turbulence in the forwarding phase, is
erroneous, because the reduced vel ocity depends not



VI

0284.D

- 8 - T 0658/ 01

only on establishing turbul ence conditions but as well
on the diffusion of the solute in the forwardi ng phase,
on which issue docunment A4 is silent. Al so the
opponent's assertion that there is a sinple
proportional relationship between the Reynol ds nunber
and reduced velocity, and that in order to establish
turbul ent conditions docunent A4 would teach to

i ncrease the Reynol ds nunber and thereby the val ue of

t he reduced velocity, is unfounded. This is because the
Reynol ds nunber contains the superficial velocity in
the nom nator and the viscosity of the forwardi ng phase
in the denom nator, whereas the reduced velocity
cont ai ns nobil e phase velocity in the nom nator and the
di ffusion coefficient of the solute in the denom nator,
therefore these di nensionless quantities are not
conparable. In any case, the value of the Reynol ds
nunber to indicate the transition fromlamnar to
turbulent flow including the superficial velocity is
only valid for open tubes, and there is no consensus in
the scientific community about the rel ation between
Reynol ds nunber and the creation of turbulence for a
flow through interstitial volumes. Furthernore whereas
the reduced velocity takes the porosity of the
particles into account, the Reynol ds nunber does not
and cannot, which again proves that these quantities
are not conparabl e.

The respondent’'s argunents may be summari sed as
fol | ows.

Docunment A4 forms the closest prior art for the
subject-matter of clainms 1 and 14. This docunent
relates to a high performance |iquid chromatography
apparatus and net hod and di scl oses that, for obtaining
t he m ni num reduced plate height, the condense packing
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of small particles is not the only optinmum but that a
second optimum may be obtained if an arrangenment with
turbulent flow and radial m xing to enhance nmass
transfer is selected. A4 teaches that by using |arger
particle sizes the requirenment of a |arge pressure drop
is relaxed, see, for instance Exanple 1b of A4. This
exanple differs fromthe requirenent in claiml of the
patent in suit in that it does not explicitly disclose
that the bed shoul d be pressure-packed, but the skilled
person would i mredi ately realise that this exanpl e was
carried out under the sanme experinental conditions as
the fanous palmtic and stearic acid separation
experinment by Howard and Martin in reference Al7, in
which, simlar as in Exanple 1b in A4, the retarding
phase consisted of paraffin and the particles had been
treated with dichl orodi nethyl silane. Hence he would
realise that the author of docunment A4 woul d have
packed his colum by a slurry technique using a plunger
to exert pressure as disclosed in Al7, which results in
a packed colum, as indicated in Exanple 1b of A4. It
is added that the ternms "packed bed" or "pressure-
packed bed" are used as synonyns, and that any packing
at hi gher than atnospheric pressure would fall under
the definition of "pressure-packing". As to the
particle size, docunent A4 discloses in colum 8, line
14 a range of 10 to 500 nmesh ASTM which corresponds to
sizes of 2400 upmto 50 um and therefore overlaps with
the range of the independent clainms of the patent in
suit. Furthernore in colum 8, line 30, A4 discloses
the use of a particle dianeter of 0.5 mm It is added

t hat al t hough the advantage of using smaller particles
- nanely the totally larger active surface of the bed -
was known, at the time of the witing of docunent A4
particles having a uniformdi aneter smaller than of

0.5 mMm were not generally avail able, which explains the
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use of particles of 1 mmdianeter in Exanple 1b of A4.
According to colum 5, lines 33 to 35, porous particles
like alumna and silica gel can be used, which
substance is al so enployed in Exanple 3b and 4b. Wth
respect to the interstitial volune, docunment A4 does
not di sclose an explicit value, but the docunent
enphasises that it is desirable that the turbul ence of
t he forwardi ng phase should extend over the entire
colum width (colum 5, lines 52 to 53), which al so
inplies that it should extend over the interstitial
channel s. Since A4 teaches that a | oose packing of the
particle bed in order to obtain turbulence is
favourabl e, a value greater than about 45% of the
interstitial volunme is a direct consequence of such

| oose packing and the clainmed range is automatically
obt ai ned, even when using spherical particles, as was
di scussed in point 2.2 of the Decision under appeal and
mentioned in docunent D1, Table 19.1. Also the authors
of A4 enmphasi sed in docunment A3 the relevance of a high
interstitial volunme. Finally A4 does not give an
explicit value for the reduced velocity. However, the
mai n i ssue of docunent A4 is selecting a sufficiently
high relative velocity between the phases so that

turbul ence is established and a second opti num of the

t heoretical plate height curve can be obtai ned as shown
in Figure 1. The rel evant phenonenon is therefore

t urbul ence, which can be either addressed in terns of
Reynol ds nunber or equally by reduced velocity. This
correl ation between turbul ence and Reynol ds nunber al so
for packed col ums has been acknow edged in the recent
publication Al4 by the appellant's conpany, according
to which "it is generally accepted that the onset of
turbul ence occurs at Reynol ds nunber between 3 - 7 in a
packed colum". See al so the patent specification

page 9, lines 9 and 10; and claim9 of the patent. By
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means of the value of the separation tinme between the
species in the Exanpl es of docunment A4 a val ue of the
chromat ographi ¢ velocity can be cal cul ated which all ows
a conservative estimation of the velocity of the nobile
phase. Such an estimation | eads to values of the
reduced vel ocities above 5, 000.

Therefore the only differences between what is known
from docunent A4 and the independent clains is that the
latter explicitly define values for the interstitial

vol une and for the reduced velocity. As was di scussed
in the Decision under appeal, page 8, second paragraph,
t he underlying probl em addressed by defined ranges is
to achieve a substantially greater nobile phase
velocity i.e. to provide a turbulent flow, and the
skilled person would know that the conditions for

turbul ence could, instead in terns of Reynol ds nunber,
equally be defined in terns of reduced velocity, which
paranmeter was known in the art. Furthernore he would
know from docunent A3 that for creating turbulent flow
interstitial channels |arger than 45% were

advant ageous, and docunent D1 taught the skilled person
how t o achi eve such conditi ons.

The board gave its decision at the end of the oral
pr oceedi ngs.

Reasons for the Decision

1

0284.D

The appeal is adm ssible.

oj ection under Article 100(b) EPC

The objections under Article 100(b) EPC made by the
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opponent in the notice of opposition have not been
repeated during the appeal procedure. Therefore it
appears that this issue is no | onger under dispute
between the parties.

| nventive step

There is agreenment anongst the parties that docunent A4
di scl oses the closest prior art. This docunent

di scl oses a nunber of chromat ographic separation
processes and apparatuses of w dely varying
configurations (open columms, packed col ums,

pi pelines, see Figures 2 to 5 and the Exanples in A4),
whi ch have in common that these are designed in order
that the relative velocity between the forwarding and
the retardi ng phases is higher than that correspondi ng
to the onset of turbulence in the forwardi ng phase,

t her eby decreasing the resistance to mass transfer in

t he forwardi ng phase and reducing the theoretical plate
hei ght. According to A4, colum 4, lines 18 to 32, care
has to be taken not to obscure the ainmed effect by
keeping the contribution to plate height by the
retardi ng phase | ow, which is achieved by choosing the
| onest possible filmthickness in the retardi ng phase
and by the selection of non-porous materials or porous
mat eri al devoid of blind pores (colum 5, lines 28 to
38) .

In the follow ng Sections, the differences in the
features of the enbodinments in docunent A4 and the
cl ai mred apparatus and nethod are addressed.

Since the independent clains of the patent in suit
define a chromat ography apparatus and net hod enpl oyi ng
a pressure-packed bed, those parts of the disclosure in
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docunent A4 relating to "packed beds" appear to be of
interest in the discussion of inventive step:

In colum 7, lines 11 to 20, A4 discloses that high
flow rates may be attained in packed colums with

nodi fied wall strengths dimensioned to withstand the

hi gher pressures needed, and that the particles size
should at |least be 0.5 mmin dianeter and preferably at
east 1 mMm

I n a subsequent passage, starting on line 21 of this
colum, A4 discusses nodifications of the colum in the
formof a "loose bed", wherein the bed is prepared by
first introducing the forwardi ng phase at a rate
sufficient for bringing the packing in a fluidised
condition and the particles are in thoroughly turbul ent
nmovenent, and, thereafter, by reducing this rate,
settling the bed at a | ower bul k density and hi gher
porosity than in its | oosest condition in the absence
of any flow of the forwardi ng phase. In colum 8, lines
36 to 39, document A4 refers to this bed as an
"expanded non-fl ui di sed bed" which contrasts to a
"firmy packed bed" in that the pressure drop needed
for attaining a given flow rate may be as nuch as
twenty tinmes less. As to the nature of the packing
material it is recormended (see colum 8, lines 5 to
16) to use generally spherical particles with size
"usually in the range 10 to 500 nesh ASTM' (according
to the respondent corresponding to approxinmately

2400 pmto 50 pum, and for a particular case of gas
chromat ography a m ni num favourabl e particle size "in
the vicinity of 0.5 nmmi and nore advant ageous "a powder
at least of the order of 1 diameter” (colum 8, |ines
24 to 35).
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A third series of enbodinents referring to "packed
colums” is in the context of Exanple 1b, further
"packed colums" being referred to in Exanples 3, 4 and
5. As to the nature of the packed columms, the
description of these exanples does not offer further
information, apart fromthe fact that the packed col um
in Exanple 1b apparently is a counterexanple to the
"conventional packed columm” referred to in Exanple 1la.
In Exanple 1b the particles are glass beads of 1 mm

di anmeter and the flowis turbulent, whereas in Exanple
la the particles consist of kieselguhr and the flowis
| am nar .

Wth respect to the question whether the packed col umm
in Exanple 1b invol ves a pressure-packed colum, the
parti es have different views.

According to the appellant, since Exanple 1b is a
counterexanple to the one in Exanple la and the latter

i nvol ves a "conventional" packed colum, it follows
that the colum in Exanple 1b should be construed in
accordance with the enbodi nent of the invention of
docunent A4, and therefore as involving an "expanded
non- f | ui di sed bed", which by its nature is not
"pressure-packed". Furthernore the appellant expressed
its doubts concerning the feasibility of the separation
process in this Exanple which in his opinion was purely
specul ative. The respondent argued that Exanple 1b

i nvolves the repetition of the classic chromatography
experiment disclosed in docunment Al7 of the separation
of the same substances palmtic and stearic acid.
Therefore the experinental conditions should al so be as
in Al7, which involved preparing the particle bed by
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slurrying and using a plunger, thereby pointing towards
pressure packi ng.

The board in its assessnent of the nature of the packed
colum in Exanple 1b of A4 is unable to follow the
argunent by the respondent. Firstly in docunent A4
there is no reference to the publication Al7 or
mentioning of this experinent. Furthernore it appears
that the kind of particles used in Exanple 1b (gl ass
beads, 1 nmmdianeter) and those enployed in Al7
(kieselguhr) is different. Finally the dinensions of
the colums are different (standard colums of 20 cm
length and 12 mmdianeter in Al7, a columm of 2.5 m
length in Exanple 1b). It is therefore not plausible
why the colum and the particle bed in Exanple 1b of A4
woul d have been prepared using the slurrying technique
used in docunment Al7. Furthernore, according to the

t ext book TB1l, page 46, lines 3 to 27, a slurrying
techni que is enpl oyed for packing colums with particle
materials of |ess than 20 um di aneter, whereas for

| arger particles a "dry-packi ng” nmethod using a
bounci ng technique is nore suitable (page 44 and 45 of
TBl1l). Therefore it would be expected, that glass beads
with 1 mmdiameter would not be slurried or pressure-
packed as the kieselguhr particles in docunent Al7.

On the other hand, since, according to A4, columm 10,
lines 63 to 65, the exanples directly following this
passage show "applications of the invention", and since
Exanpl es la and 1b apparently conpare a conventi onal
experinmental set-up (la) and a further set-up (1lb), it
appears highly probable that the packed colum in
Exanpl e 1b was prepared followi ng the procedure

di sclosed in colum 7, line 28 to colum 8, line 45
according to which the columm in accordance with the
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enbodi nent of the invention shown in Figure 2 was
prepared (colum 4, lines 6 to 8). This viewis further
supported by the fact that the particles used (glass
beads, 1 mnmdianeter) are recommended for this
procedure (lines 28 to 35 of colum 8) and that the
resulting colum is used under turbulent conditions.

Therefore the board finds that apart fromthe
"conventional " packed col utmms which need hi gher wall
strengths (colum 7, lines 11 to 16) and for which
docunent A4 does not provide any further details, the
columms disclosed in A4 in the enbodi nents of Figures 2
to 4 and in the Exanple 1b all include "expanded non-
fluidised beds".

Wth respect to the particles, the independent clains
define that these should be "static" and "porous"; and
t hey have average substantially uniformdianeters |ying
in a range between about 30 um to about 500 pm

I n docunment A4, see the enbodiments of Figure 2 and
Exanpl e 1b (see the discussion in points 3.2.7 and
3.2.8 supra), the particles are in an expanded non-
fluidi sed bed, which bed has "free fl ow ng properties”
(colum 7, lines 52 to 54), therefore it appears that
the particles are not "static" as defined in the

cl ai ns.

The feature "porous" particles can be found in colum
5, lines 33 to 35 and colum 8, line 17, of docunent A4
di scl osing the possible use of silica gel and al um na
(wth the restriction that these particles should be
devoid of blind pores). Alunmina particles are equally
used in the patent in suit (page 11, lines 5 to 19 and
further Exanples). On the other hand, although in



3.3. 4

0284.D

- 17 - T 0658/ 01

Exanpl e 1b of A4 gl ass beads are disclosed, it is noted
that in Exanple 10 of the patent in suit equally silica
particles are used (page 13, line 28). Therefore it
woul d appear that the sane kind of porous and non-
porous particles as in the patent are disclosed in
docunent A4.

As to the particle dianeter ranges the respondent has
referred to colum 8, line 14 of A4, in which is

di scl osed that powder particles will "usually be in the
range 10 to 500 Mesh ASTM', which according to the
respondent corresponds to sizes of 50 umto 2400 pm In
the interpretation of the board this citation has to be
read together with the follow ng paragraph in lines 22
to 35 in the sane colum, in which the range is further
restricted by the information that the m nimum
favourabl e particle size is in the vicinity of 0.5 mm
and that nore advantageous will be a powder at | east of
the order of 1 nmmin dianeter. Furthernore the gl ass
beads enployed in Exanple 1b of A4 equally are 1 mmin
di aneter.

The respondent has argued that the use of |arger
particles in docunment A4 had been notivated because at
the tinme of the original filing of A4 (1966) smaller
particles of uniformsizes would not have been
general ly avail able. The respondent did not provide any
mat eri al supporting this subm ssion. On the other hand
the appellant had referred to textbook TB1, Table 3.1
on page 38, fromwhich it follows that at |east at the
publication date of this book (1984) particles of 10 pm
di anmeter size had been avail able. According to the
references in this Table, particles with nmean di aneter
bel ow 10 pm had been avail able in 1972. Therefore it
appears to the board that the reconmendation in A4,
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colum 8, of choice of particles size is not so nuch
notivated by lack of availability of smaller particles,
but because a larger particle size enables to obtain
turbul ent conditions with a smaller pressure drop. In
any case the upper value of "about 500 punt defined in

t he i ndependent clains of the patent in suit appears to
be disclosed in the enbodi mrent of Figure 2 of A4.

In the independent clains it is furthernore defined
that the interstitial volune between the particles
shoul d be greater than about 45%of the total vol une.
In this respect the respondent has argued that
according to the literature in docunent D1 a val ue of
the void fraction for packing spheres is in the range
of 0.3781 to 0.468, and that this textbook reports a
val ue of 0.412 for glass spheres. The board observes
that since, according to docunent A4, in the enbodi nent
of Figure 2 the bed is |oosely packed, which condition
woul d al so apply to Exanple 1b of A4, it appears that

t hese respective beds have an interstitial fraction of
"greater than about 45%, the nore because the range
[imts in the clains are not sharply defined by the use
of the term "about".

Finally the independent clains define that the reduced
velocity of the m xture containing the solute should be
greater than about 5,000. It is noted that the parties
agreed that docunent A4 is silent about this condition.
On the other hand, the respondent has submtted the
result of calculations in support of his contention

t hat document A4 would anticipate inplicitly the

cl ai mred range of the reduced velocity. However, as
submtted by the appellant, in case of packed col ums

t here appears to be no unanbi guous and uni que

correl ation between the reduced velocity, the Reynol ds
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nunber and the setting of a turbulent flow through
interstitial volunmes that woul d support the indirect
estimation of the reduced velocity carried out by the
respondent on the basis of the information content of
docunent A4. In the absence of clear and concl usive
evi dence, the respondent's subm ssion that the clained
range of the reduced velocity would be inherently
antici pated by the disclosure of this docunent has not
been sufficiently proven to the board's satisfaction.

From the above analysis it is concluded that the

subj ect-matter of the independent clains differ from
the disclosure in A4, in particular the enbodi nent of
Figure 2 and Exanple 1b in the foll ow ng features:

i) the bed is pressure-packed;

ii) the particles are static;

i) a reduced velocity of greater than about 5, 000.

In the opinion of the board, the technical problem
addressed by these differences may be seen in the
provi sion of a chromatography apparatus and net hod

whi ch enabl e to obtain optimsed reduced pl ate heights
for both small and | arge nol ecul es and at | ower
pressures.

The solution to this problemis by the conbi ned
features defining the nature of the particles, their
size, the way of packing, their interstitial volunme and
the requirements to the reduced velocity. Because these
features are interrelated and cooperate with each ot her
(for instance, the conditions "pressure packing",
"interstitial volunme" and "static and porous
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particles"; or "particle size" and "reduced velocity",
both affecting the reduced plate height and the

requi red pressure drop), in the assessnent of inventive
step it should be avoided to consider each feature in

i sol ati on.

Having regard to the enbodi ment of Figure 2 in A4, it
does not appear obvious why the skilled person would
nodi fy the | oosened bed with free flowing particles to
a pressure-packed bed with static particles, because
according to docunment A4 the expanded non-fl uidi sed bed
of fers the advantage of providing turbul ence conditions
at | ower pressure drops. Therefore the skilled person
woul d not find an incentive to nodify the apparatus
agai nst this teaching. Furthernore such an incentive is
al so not found in any other prior art docunent.

Since, if interpreting the operational conditions of
Exanple 1b in the light of the teaching of docunent A4
as a whole, the particles in this Exanple are packed as
in the enbodi ment of Figure 2, the above concl usion
equal ly applies to this enbodi nent.

Furt hernore no teaching or suggestion was found in
docunent A4 in which way other paraneters that may

af fect the chromatographi c performance, such as the
reduced velocity, would have to be selected in order to
provi de an optinmum separation as a function of the size
of the nol ecul es. The appellant’'s argunent that the

rel evant quantity is the reduced velocity which not
only includes the velocity of the nobile phase, but

al so the particle dianeter and the diffusion
coefficient of the solute in the nobile phase, as
illustrated in the patent in suit, appears credible.
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The enphasis in docunent A4 is on creating conditions
in which turbulence is nore easily established. The

val ue of the particle size is only addressed in
relation to the achievenent of a | ow pressure drop, and
t he recomendation in A4 for obtaining such conditions
isin the direction of particle dianeters greater than
0.5 mm which would | ead away fromthe range defined in
the clains. Finally the docunent does not discuss the
effect of the diffusion coefficient of the solute in

t he nmobi | e phase.

The opposition division had based its conclusion that
t he cl ai med subject-matter was obvious in the |Iight of
t he teachi ng of docunent A4 on the assessnent that A4
di scl osed packed columms, and that the use of pressure
packi ng woul d be common practice to the skilled person,
whence this feature did not contribute to inventive
step. That, furthernore, the skilled person at the
priority date of the patent would have used particles
wi th sizes bel ow 500 um because they were avail abl e
then (unlike the situation at the filing date of A4).
And that the use of a reduced velocity greater than
5,000 is known per se for the sane purpose and/or at

| east obvious for the skilled person in order to solve
t he probl em posed. The board does not share this view,
as may be seen fromthe above paragraphs. Rather it is
of the opinion that, even if sonme of the clained
features m ght be anticipated or rendered obvi ous by
the prior art when assessed in isolation, the objective
assessnent of the inventive step of the clained

subj ect-matter should take into account the technical
effects associated with the cooperation between the
different clained features and thus requires the
assessnent of the inventive step of the overal

conbi nation of all features defined in the independent
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cl ai nms.

4. Claims 2 to 13 and clainms 15 to 32 are dependent on
claims 1 and 14 and, therefore, their subject-matter
al so involves 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 naintained unanended.

The Regi strar: The Chai r man:
P. Martorana E. Turrini
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