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(57) Abstract

The present application describes various improvements and further

1 Outflow/inflow

developments to the Expanded Bed Adsorption (EBA) technology. In
particular, the application describes an EBA process where elution is
performed in fluidised mode, i.e. in expanded bed mode, the so—called

All Expanded Process. This improvement which is based on the use of
controlled density particles, e.g. particles having a density of at least 1.3
g/ml, provides valuable advantages with respect to use of reduced amounts
of elution buffer. The application also describes the use of magnetic
stirring in EBA columns, design of an inlet ring with multiple openings, v
outlet at the bottom or side an EBA column for the discharge of gel,
mobile pipe outlet, floating outlet, temperature regulator at inlet, the use of
coloured gel, the use of sensors, processes for the regeneration of buffer in
EBA systems, the introduction of baffles, and disposable columns (single

use sterile columns).
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Aoccording to International Patent Classification (IPC) or to both national classification and IPC
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IPC 6 BO1D
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X HJORTH R: "Expanded-bed adsorption in 1
industrial bioprocessing: recent
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Further documents are fisted in the continuation of box C.

D Patent family members are kisted in annex.

° Speciali categories of cited documents :

*A* document defining the general state of the art which is not
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filing date

*L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*0* document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

“Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
ments, such combination being obvious to a person skifled
in the art.

*&" document member of the same patent family
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Box! Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This Intemational Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box |l Observations where unity of invention Is lacking (Continuation of item 2 of first sheet)

This Intemational Searching Authority found multiple inventions in this internationa application, as follows:

1.CLAIM : 2 5.CLAIM : 8 9.CLAIM : 16 13.CLAIM : 24
2.CLAIMS : 3,10,19 6.CLAIM : 11 | 10.CLAIM : 17 14.CLAIMS : 25-26
3.CLAIM : 6 7.CLAIM : 12 | 11.CLAIM : 18

4.CLAIM : 7 8.CLAIM : 14 | 12.CLAIMS : 20-23

FOR FURTHER INFORMATION PLEASE SEE FORM PCT/ISA/206 MAILED 15.10.99.

1. D As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.

2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

w

X [:] As only some of the required additional search fees were timely paid by the applicant, this Intemational Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Consequently, this Intemational Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

2

Remark on Protest D The additional search fees were accompanied by the applicant's protest.

D No protest accompanied the payment of additional search fees.

Form PCTASA/210 (continuation of first sheet (1)) (July 1998)
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INVITATION 70 PAY ADDITIONAL FEES
PCT/DK 99/00336

This International Searching Authority considers that there are .1d.. (nusber of) inventions claised in the international
application, covered by the following groups of clains:

(independent clains only; dependent claias belong to the groups where they refer back to the independent claims;

clains anticipated by the partial search not mentioned, belonging to group one.)

1. claiz 2 ERA elution in expanded bed mode using exactly one inlet and one outlet.
adresses the problen Separate elution outflow increases production costs

2. claiss 3,10,19 Use of a magnetic stirrer in the EBA inlet streas inside the coluan
adresses the problen  Stirring shaft needs a bole in colunn botton and is difficult to sanitise

3. clain 6 EBA elution in expanded bed node at a flov rate of 0.1-100 ca/uin
adresses the problen EBA elution in expanded bed mode flow rates are not optimsal.

4, clain 7 EBA elution in expanded bed mode at an expansion ratio of 1-5.
adresses the problen EBA elution in expanded bed sode expansion ratios are not optisal.

5. clain 8 EBA elution in expanded bed mode using a medium density of 1.29/al.
adresses the probles EBA elution in expanded bed ode nedium density is not optimal.

6. clain 11 EBA using inlet ring comprising aultiple outlet openings.
adresses the problen Large conventional columns require excessive inlet flov rates.

7. clain 12 EB) using coloured gel.
adresses the problen Opaque raw materials hinder visual control of matrix expansion.

8, clain U EBA colusn with length/dianeter ratio of 2-100.
adresses the problen EBA columns do not bave an optinal length/diameter ratio.

9. clain 16 EBA colunn with end parts ade in one piece.
adresses the problen EBA columns with sultiple piece end parts are expensive to manufacture.

10. clais 17 ERA coluan closed by seals before in operation.
adresses the problen  Onsealed coluans do not allov plug-6-use, because they cannot be delivered sterile.

11. clain 18 EBA column vhere the matrix material is sterile.
adresses the problen Unsealed columns cannot be kept sterile.

12, claiz 20-23 ZBA coluan where the matrix occupies 1/5 to 1/1.2 of the colum volume.
adresses the problen EBA columns do not have an optimal filling ratio.

13. clain 24 EBA column filled with storage buffer.
adresses the problem EBA column headspace filled with gas during storage.

4. clain  25-26 Packed Colunn Chromatography using sphere-in-sphere natrix particles.
adresses the probles  Coluan chrowatography packings are not particularly pressure stable.

and that the international application does not comply with the requirenents of unity of invention (rules 13.1, 13.2 and 13.3),
for the reasons indicated below.

Form PCT/ISA/206{extra sheet)(July 1992)
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(A) Considerations a priori (before consultation of the state of the art)

Even vithout consultation of the prior art there is no Unity of Invention betveen any two of claias (1,9),10,11,12.
Claixs 1,9 describe elution in expanded bed mode, clains 10#12 are unrelated to the elution mode and relate to EBA in
general, eg. using state-of-the-art elution.

The a priori feature of clain 1 is to elute in fluidised mode {p.10,1.21; p.31,1.12).

The a priori feature of claim 10 is use of a magnetic stirret:

he a priori feature of clair 11 is use of an inlet ring.

The a priori feature of clain 12 is use of coloured gel.

Al these features are different from one another.

The problen addressed by clain 1 is to correct the technical prejudice that elution in fluidised wode is impossible (p.11,1.1).
The probless addressed by claiss 10,11,12 are pentioned above.

ALl the probless are different from one another, therefore the features are not corresponding.

fhere is no technical relationship between any two of the claiss (1,9), 10,11,12, vhich inplies that they do pot belong to
one single inventive concept. :

The an skilled in the art knows EBA and packed bed chrosatography. Be knows that adsorption columns usually are bollow
cylinders vith openings in the ends, and that they often are asseabled from a plastic cylinder mantle and two end parts.
Be knows that the active medium often consists of particulate saterial and is usually located inside the coluan.

Claixs 13,15 do not contribute over this knovledge and therefore do not involve inventive activity.

this seans that for the purpose of Unity of Invention the formerly dependent claias 14,16-21,24 are treated as independent
clains?.

The a priori feature of clais 14 is a length/dianeter ratio of 2-100.

The a priori feature of clain 16 is end pieces made in one piece.

The a priori feature of clai 17 is a seal over the top and botton openings vhich needs to be broken before use.

The a priori feature of clain 18 is sterile matrix material.

fhe a priori feature of claia 19 is use of a sagnetic stirrer.

The a priori feature of claim 20 is a tilling ratio of 1/5 ... 1/8.2.

The a priori feature of claia 21 is a float adapter.

fhe a priori feature of clain 24 is a storage buffer.

Claia 19 has the same feature as clain 10 and therefore belongs to the same inventive concept as claim 10.

According to the description (p.24,1.16-18) the feature of clain 17 (seals) is a requiresent for a sterile matrix of claim 18.
This creates technical link between clains 17 and 18, both clains therefore belong to the same inventive concept.

Clains 1,9 describe elution in expanded bed mode, clains 14,16,(17,18),19,20,21,24 are unrelated to elution, but relate to EBA
in general, eq. using state-of-the-art elution. Noreover, both probless and features of clains (1,9),(10,19),11,12,14,16,
{17,18),19,20,21,24 are different from one another, vhich means that the features are not corresponding.

There is no technical relationship between any two of the clains (1,9),(10,19),11,12,14,16,(17,18),19,20,21,24 which implies
“that they do not belong to one single inventive concept. .

2fote: in the following, three rectifications to remove supposed clerical errors from the text of the claims are assumed:
a) page 33, line 1: read 1/1.2 instead of 1.2
b) page 32, line 32: read 13 instead of 12
c) page 33, line 8: read 21 instead of 13
page 33, line 11: read 21 instead of 13
Attention is dravn to rule 6.4 PCT stipulating that sultiple dependent clains may not form the basis of other multiple
dependent clains.

Pora PCT/ISA/206(extra sheet)(July 1992)
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Clain 25 does not relate to EBA, but to the such broader field of Packed Chromatography, suggesting improvesents for a
régise clain 1 expressly avoids.

The feature of clain 25 is the use of sphere-in-sphere natrix particles.

The problem addressed by claim 25 is that chrosatography packings are not particularly pressure stable.

Both problem and feature of this claim are different from the preceding omes.

herefore the feature of claim 25 does not correspond to any preceding feature.

The spbere-in-sphere matrix of claim 25 bas no technical link to any otber prior claim and

therefore does not fors part of a single inventive concept vith any of thes.

There is no technical relationship between any two of the claias (1,9),(10,19),11,12,14,16,(17,18),19,20,21,24,25.
Any two of them do not belong to one single inventive concept, which implies that there is no Unity of Invention between them.

(B) Considerations a posteriori (after consultation of the state of the art)

Yhe international search authority bas by the attribution of categories to the documents cited in the search report
expressed a preliminary assessment of the inventive activity with respect to the clains in group one.

It follows first an erplanantion of the relevance of the closest state of the art (XP4064512) with respect to the claizs
of group one and then an analysis of the unity of invention between the remaining independent claims.

Analysis of clain 1 leads to the folloving list of features:
clain § Peature

1 establishing an Bxpanded-‘BeG Adsorption Column
vith particulate matrix
rinsing the column to remove impurities

eluting the target nolecules in expanded bed node

- W N

XP4064512 teaches

a) on page 232 in Table 1 that the media are particulates

b) on page 232 in Col. 2, par 2 that unbound aaterial is vashed out and that elution may be carried out in expanded-bed mode.
A1l features of clain 1 are already taught by XP4064512.

The prior art located during the search, as represented by the docusent XP4064512 , reveals that the subject matter of
claim 1 is not new for the skilled person.

Por the purpose of Unity of Invention this clain is disreqarded as it does not contribute over the state of tbe art.
This means that for the purpose of Unity of Invention the formerly dependent claims 2-8 are treated as independent clains.

fhe invention to be searched is the one first mentioned in the claims.

Clain 2 introduces as additional feature that the column has exactly one inlet and exactly one outlet.
fhis is not disclosed by XP4064512 in the contert of elution in expanded bed mode, therefore it represented the subject
of the search.

The features of claias {,5 are disclosed in the abstract of 1P4064512 and are therefore not inventive.

Form PCT/ISA/206(extra sheet){July 1992)
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The feature of clain 2 is to have exactly one inlet and one outlet.
The feature of clain 3 is to bave a means for magnetic stirring.
he feature of clain 6 is a flow rate of 1-100 ca/ain.

The feature of clain 7 is an expansion ratio of 1-5.

The feature of claim 8 is a matrix density of at least 1.29/ul.

fhe feature of clain 3 conprises the feature of clain 10, therefore both clains share the same inventive concept and address
the same probles. :

The probless of the other claims are given above.

Both probles and feature of claims 2,3,6,7,8 are different from one another, which makes implies the features are not
corresponding and that any two of these clains do not belong to one single inventive concept.

fhe search authority considered vhetber the description (p.11:p.12,par.2;fig A1) established a link between the process
paraseters of clains 6,7,8.

The description teaches that only two of the three paraneters flow rate, expansion ratio and medium density can be
arbitrarily chosen, the third one is then given fros fiqure AL.

Clains 6,7,8 each specify only one of the three process parameters. Therefore it is not possible to deduce from the feature in
one of clains 6,7,8 the feature(s) of the othex(s) of clains 6,7,8.

This shows that the process parameters are not corresponding.

Yo clain of any group bas a special technical feature in comnon with or corresponding to a clai of any other group.

It follovs that the international application relates to various inventions, betveen some of vhich there is no
technical relationship, and the requirements of Rule 13.2 PCT are therefore not fulfilled. Hence there is 1o
single inventive concept linking all the inventions, which implies that Rule 13.1 FCT is not satisfied.

Forn PCT/ISA/206(extra sheet)(July 1992)
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