CHARACTERI ZATI ON OF RE- USEABLE CHROVATOGRAPHY EQUI PMENT The herein reported
nmethod is in the field of chronmatography, especially in the field of

prepar at iwe 20m/uMp3s7Cchr omat ogr aphy. It is herein reportegca/preilooossior the
direct determnation of the quality of the packing of a chromatography

col um based on in process data. Wth this nethod a saving in process tine

and resources CGHARXCTEREANON CFREDSRALLE cARVIVATIGRAFHYEQUIPMENTSOl el y for
t he purpose of columm integrity determ nation can be elimnated. Background

of the Invention Today al nost all pol ypeptides used in nedi canents are
prepared reconbi nantly. Due to strict regulatory guidelines and

requi renments by-products have to be renoved fromthe therapeutic

pol ypepti de preparation as nuch as possible. Therefore, at |east one
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phar maceut i oategstyf@«trmmatiqnsiandnfe ehmamated.cal paraneters has to be fulfilled
for each batch. This can only be achieved if the steps of the purification

process opergdkoroiid of @RlThvedtith efficiently. But, if one step of the
purificati orﬁﬁmm properl y the obt ai ned product will npst
probably not_ pass the ytica , in the worst case, .this batch
cannot be uskiay aeperal ot yp?qu% i lctaBICBFSo%rPd’éeH?é%b‘?‘mele}ant -

det er m ni ng Dire tpestificr ragakeorgnguidélinesamd eéquinetrichisC Bl ippsdustsepave T@eieer s,
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cepeci a1y THoSHRE Pt bOE, (AP RBIERAR BT bcitnd R RTER. ASTN
(Norling, L.dimgnsign of Jth_e dhsematogmphpemuipment with respect to the yield of the

fermentation process, especially the separation capacity of chromatography
15 columns, is limited, a multitude of batches have to be processed in order to be able
to provide the required amount of purified therapeutic polypeptide.

To ensure that each batch of the purified therapeutic polypeptide has the same
pharmaceutical effect, a list of analytical parameters has to be fulfilled for each
batch. This can only be achieved if the steps of the purification process operate
20 consistently and efficiently. But, if one step of the purification process does not
work properly the obtained product will most probably not pass the analytical tests
and, in the worst case, this batch cannot be used. Therefore, it is necessary to
provide methods for determining the performance and efficacy of purification

steps.

25 Teeters, M.A. and Quinones-Garcia, I. (J. Chrom. A 1069 (2005) 53-64) report the
evaluating and monitoring the packing behavior of process-scale chromatography
columns by using the responses to conductivity-based pulse and step inputs derived
from tracer experiments and in-process transitions, especially from measured
residence time distributions. Norling et al. (Norling, L., et al. J. Chrom. A 1069

30 (2005) 79-89) report the impact of multiple re-use of anion-exchange
chromatography media on virus removal. The use of process data to assess

chromatographic performance in production-scale protein purification columns is



(2005) 79-89) report the inmpact of multiple re-use of ani on-exchange
chromat ography nedia on virus renoval. The use of process data to assess
chr omat ogwephiozi4psrf or mance i n production-scal e protei npPpu/EPRd10AdISON
colums isreported by Larson et al. (karson, T.M, et al., Biotechnol.
Prog. 19 (2003) 485-492). Mscariello, J., et al. J . Chrom A 908 (2001)
131-141 report the characterization of the performance of industrial-scale
colums. The resolution and colum efficiency in chromatography is reported
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t he need for historicE% data of this purification step. The first aspect as
reported herdFfHMHQ8EPRY hod for determ ning whether a re-useabl e

chromat ogr aphy col umm packing, which is used at |east for the second tine

in a purifi Gummargp€thedinventiomi fi cati on of a pol ypeptide, has reduced

separation efficacy, e.g. conpared to the separation efficacy when it was
used for theyfhr e Hefod Bs (BFors@ el 'af WERIhABST T He HBGARTR the

purifhcapion of the sanme pol ypeptide, conprising the follomﬁng steps: a)
i dent 1fyi ng sapRratieR elficasy srfl/Pheackingeqyalibhebd rquseadblsiehsrmategraphy Galgy of * at
| east one phaskiagchanbe dktepaimaew o fthe n¥edith axsphageinfas s Agthehriaidgh said
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change of t hietgpmysitiooodfecolwan maeatantegriof ot the mded| foa historamb ddtaustethisc)
determ ni ng ?ﬁ%ﬂ%&{ﬁé.”ce bet ween the experinental data of the inert
change of the physicochem cal paraneter of the at |east second use and
15 The first aspect as reported herein is a method for determining whether a re-useable
chromatography column packing, which is used at least for the second time in a
purification step of a purification of a polypeptide, has reduced separation efficacy,
e.g. compared to the separation efficacy when it was used for the first time in the
same purification step of the same purification of the same polypeptide, comprising
20 the following steps:
a) identifying and determining the experimental data of an inert change of
at least one physicochemical parameter of a mobile phase passing
through said re-useable chromatography column packing,
b) determining the parameters of a function of formula I by fitting the
25 experimental data of the inert change of the physicochemical parameter
of the at least second use,
¢) determining the difference between the experimental data of the inert
change of the physicochemical parameter of the at least second use and
the function of formula I with the parameters determined in step b),
30 d) calculating the difference between the maximum value and the
minimum value of the difference determined in step c) and normalizing
said difference,
e) determining reduced separation efficacy of said re-useable
chromatography column packing when the absolute value of the
35 difference calculated in step d) is more than 0.1,



the function of fornula | with the paraneters determned in step b), d)
calculating the difference between the maxi num val ue and the m ni num val ue
of the diwbanmmaessdet erm ned in step c¢) and nornal i zi ngprsairP2aividmsience, e)
determ ni ng reduced separation efficasdy of said re-useabl e chromat ography
col um packi ng when the absolute value of the difference calculated in step
d) is nore than 0.1, wherein the function of formula | is wth the anplitude
Pl, the starting value AO the nean value m the standard deviation s, and
wi t h Anot her aspeluireiashe fpotidredf foemealadl iss a net hod for the chromat ographic
purification of a polypeptide, in which at | east one chromat ography step
with a re-useable chromatography coljum/packypg.i) conprised, conprising
the follow ng steps: a) identi fylyhg—dmj[ﬂeeéém@}}rAﬁe experinmental data
of an inert change of at |east one é%ys coche¥r paranmeter of a nobile
phase passing through said re-useable chronatography col um packi ng, b)
determ ning the parqgﬁi Cly t
experinmental data of g{ﬁs?{gﬁhﬁdéal#r}gtéﬁ%%aﬂ ng %{l/]%slf(x?olt: eme%gfvtagia%?rgnehfeer of
the at |east second stadarddeviptiosnand Wiht he di fference between the
experinmental data of the i nert change of the physicochem cal paraneter of
the at | east second use and the furt i op % 1grfmr'a | with the parameters
deternPned in step b), d) calcul &th |1’ﬁir e between the nmaxi num
val ue and the mni num val ue of the d|f e "6rmi ned in step c) and
normal i zi ng said difference, wherein the functlon of formula |l is with the
anpl i t ude PlAndther @p@uttais repovtatl hereitOjs & method dor thalcheomatographis panfisatibon

devi ation Sy ofdd1Bo am% i 1ﬁj)wh1gh (a't léas"* gchro]m&to ghé\%teﬁ"'w?]{}l"all r'e-uééll%té”ther

usi ng the re-us f omat ogr aphy col umm pack
chromatography column packmg 1s comprised, comprising the following steps:

a) identifying and determining the experimental data of an inert change of
10 at least one physicochemical parameter of a mobile phase passing
through said re-useable chromatography column packing,

b) determining the parameters of a function of formula I by fitting the
experimental data of the inert change of the physicochemical parameter
of the at least second use,

15 c) determining the difference between the experimental data of the inert
change of the physicochemical parameter of the at least second use and
the function of formula I with the parameters determined in step b),

d) calculating the difference between the maximum value and the

minimum value of the difference determined in step ¢) and normalizing
20 said difference,
wherein the function of formula I is

1 X-m
I=—Pl:|1+erf + A0,
) ( (ﬁﬁ

with the amplitude P1, the starting value AO, the mean value m, the

standard deviation s, and with

" 2n+1
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absol ute value of the difference calculated in step d) is 0.05 or less, or
perform ng additional characterization of the purified pol ypeptide when the
absol ut e welam/mabssrthe difference calculated in step d) ipeTmPR@otobsms 0. 05
but less than 0.2, or changing the re4useabl e chromat ography col um packi ng
when the absolute value of the difference calculated in step d) is 0.2 or
nore. In one enbodi nent said inert change of at |east one physicochem cal
paranmeter of said nobile phase passing through said re-useabl e
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solution containing a denaturing agent to 100 % of a solution not containing said
denaturing agent or from 100 % of a solution not containing said denaturing agent
to 100 % of a solution containing a denaturing agent. In another embodiment the
20 denaturing agent is selected from sodium hydroxide, guanidinium chloride, urea, or
organic solvent. In one embodiment said step c¢) is determining the differences
between the experimental data of the inert change of the physicochemical
parameter of the at least second use and the function of formula I with the
parameters determined in step b) for each experimental data point. In one
25 embodiment said signal change is a change in conductivity or in adsorption at
280 nm. In a further embodiment said inert change is a sigmoid change. In still
another embodiment said at least one physicochemical parameter is determined in

the conditioning or regeneration step.

Detailed Description of the Invention

30 The first aspect as reported herein is a method for determining whether a re-useable
chromatography column packing, which is used at least for the second time in a
purification step of a purification of a polypeptide, has reduced separation efficacy
compared to the separation efficacy when it was used for the first time in the same
purification step of the same purification of the same polypeptide, comprising the

35 following steps:



purification step of a purification of a polypeptide, has reduced
separation efficacy conpared to the separation efficacy when it was used
for the fwoidiss7i n the sane purification step of thepsame2pupdisization
of the same pol ypeptide, conprising the follow ng steps:a) identifying an
inert change and determ ning over tine the experinental data of a

physi cochem cal paraneter of an inert change from 100 % of a sol ution
containing a denaturing agent to 100 % of a solution not containing said
denat uring agenta) orldmitxfgzmganaaert Oﬁar@emﬂbidbemhﬁ@omsmeﬁgletdipaugbntsﬁi d
re-useabl e chromato I c he at f| o of
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determ ni ng reduced expgamertaiodate bf thednert otﬁangabﬂtlre@hysmadﬂiemlcdirpamhﬂgrr aphy
col um packi ng V\hené)tflﬁ\?%ﬁ%a% E%CE’ ?tgé‘&{tghe& Efea)di fference_ cal _cuI ated in step
0

d) is nore than 0.0 formula | is with the
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denot es a chromat ography material that. s packed into a chromato
col unm wher eby t he éh?&?ﬁfl%?%mu}?altwhwenaga%%?ra.dﬁ@anmié? step r| f| catl on
in a not nodifiel f@aRulating. thel tdifféregces D¥BvehaKIRC trRdxifiluht Svahse pihkiOltheIO t he
purification. A purificatiaon. st glgf)tes |n eneaa ¢ ‘f nsmgthe
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crudelpol ypepti de schidtdifferenopti onal ly the washing of the
e) determining reduced separation efficacy of said re-useable
chromatography column packing when the absolute value of the
difference calculated in step d) is more than 0.05,

wherein the function of formula I is

1 X-m
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with the amplitude P1, the starting value AO, the mean value m, the

standard deviation s, and with
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The term "re-useable chromatography column packing" denotes a chromatography

25 material that is packed into a chromatography column whereby the chromatography
material is obtained after a purification in a not modified form, i.e. with the same
characteristics as prior to the purification. A purification step denotes in general a

cycle comprising the conditioning of the chromatography column packing, the
application of the crude polypeptide solution, optionally the washing of the

30 chromatography material, the recovery of the purified polypeptide from the
chromatography column packing and the regeneration of the chromatography

column packing. In one embodiment of the aspects as reported herein the inert



chromat ography material, the recovery of the purified polypeptide fromthe
chromat ogr aphy col umm packi ng and the regeneration of the chronmatography
col um pagbigyi4bss7one enbodi nent of the aspects as repectrak6@nessist he

i nertchange of at | east one physicochem cal paraneter of a nobile phase
passi ng through said re-useabl e chromat ography col um packing is a change
of a physicochem cal paraneter over tine and/or in the conditioning of the
chr omat ogr aphy col um packi ng and/ or in the regeneration of the
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reuseabl e chronat ogra dur i ng purification f
pol ypept i de separatlon € cacy and/or packmg quallty of and/or 1n the recovery from a re-

useable chromatography column packing is possible without i) the need to use and
inject a further tracer compound prior to the separation of the crude polypeptide
20 solution for the determination of column material integrity or ii) the need for
historical data of this purification step. Thus, the method according to the current
invention allows for the determination of the quality of a re-useable
chromatography column packing based on data that is generally obtained during
the chromatography purification step of the polypeptide making additional steps

25 such as tracer substance injection unnecessary.

The method as reported herein is based on the finding that an inert change of at
least one physicochemical parameter of a mobile phase passing through a re-
useable chromatography column packing during the purification of a polypeptide
can be used for determining the chromatography material separation efficacy
30 and/or packing quality. Such an "inert change" is the change of at least one,
preferably one, physicochemical parameter over time, such as the concentration of
a substance contained in the mobile phase, or of the mobile phase itself during the
purification step. The substance does not interact with the functionality of the
chromatography material effecting the purification of the polypeptide. Exemplary

35 inert changes of at least one physicochemical parameter of a mobile phase passing



can be used for determ ning the chromatography nmaterial separation efficacy
and/ or packing quality. Such an "inert change" is the change of at | east
one, prefwoablo4gsse, physi cochenmi cal parameter over ti mecTaredoasssihe
concentration of a substance contained in the nobile phase, or of the
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material of 14 bRe eMbORME HRVAYt CRAMELS the at least one physicochemical parameter

over time is determined by the experimental data recorded during the purification,

20 such as the absorption at 280 nm, or the conductivity of the mobile phase leaving

the chromatography column, or the organic solvent concentration leaving the
chromatography column.

The term “mobile phase” denotes a liquid that is used in column chromatography
and that surrounds the chromatography material of the chromatography column

25 packing, which in turn is the stationary phase.

It has been found that from a comparison of the experimental data recorded during
the inert change of the at least second use of said re-useable chromatography
column packing with the recorded data during the inert change of the at least
second use of said re-useable chromatography column packing fitted to the
30 function of formula I a determination of the separation efficacy/packing quality of
the re-useable chromatography column packing can be obtained. In one
embodiment the experimental data is recorded during the at least second
purification of said polypeptide with a column packing made with chromatography

material that has been used one or more times in the same purification steps of the
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The methods as reported herein employ the integrated form of the Gaussian
distribution yielding quality attributes for the packing of the column. With the
function of formula I the deviation from a purely diffusion controlled distribution
mechanism of a compound(s) contained in an approximately rectangular pulse of
15 said compound(s) at the column inlet can be determined. This is achieved by
comparing the function of formula I fitted to the experimental data recorded during
the identified inert change in the purification of the polypeptide with the recorded
experimental data itself, whereby the difference during the inert change of the fitted
function and the not-fitted experimental data should not exceed a predetermined
20 threshold in order to provide a purified polypeptide of desired characteristics.

The comparison is done by calculating the difference between the experimental
data with which the function of formula I has been fitted and the fitted function of
formula I. In order to make the results of individual purifications comparable to
each other the results or the difference are normalized, e.g. by dividing the value
25 with the maximum value of the experimental data of said physicochemical
parameter during said inert change. In one embodiment said normalization is by a
division with the value of the parameter AO of the fitted function of formula I. In
one embodiment a normalized difference function, as shown in the following

formula I1, is used:
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t he a chromatogram for an inert change with a reductlon in separation efficacy and/or
packing quality is shown in Figure 6.

For the calculation of the absolute difference value the global maximum and the
global minimum of the difference between the experimental data and the fitted
20 experimental data calculated for each experimental data point is determined. The
difference between this maximum value and this minimum value is calculated and
provides a parameter with which the packing quality of the re-useable
chromatography column packing can be determined. In one embodiment said
difference is normalized by dividing the calculated difference values with the

25 maximum value of the experimental data used for the calculation.

Depending on the polypeptide to be purified and its characteristics to be achieved
threshold values for the absolute difference between the maximum value and the
minimum value of the difference function can be given whereby the individual
exceeding of each of the threshold values results in an action to be performed. In
30 one embodiment said difference between the maximum value and the minimum
value of the normalized difference function can be accepted and the packing can be
used further if the absolute value of the difference calculated is less than 0.2 or 0.1
or 0.05. In one embodiment said difference between the maximum value and the
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c) determining the difference between the experimental data of the inert
change of the physicochemical parameter of the at least second use and
20 the function of formula I with the parameters determined in step b),
d) calculating the difference between the maximum value and the
minimum value of the difference determined in step c) and normalizing
said difference,

wherein the function of formula I is
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with the amplitude P1, the starting value AO, the mean value m, the

standard deviation s, and with
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and
30 - further using the re-useable chromatography column packing when the
absolute value of the difference calculated in step d) is 0.05 or less, or



said difference, wherein the function of formula | is with the anplitude
Pl, the starting value AO the nean value m the standard deviation s, and
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pol ypepti de when the absolute value of the difference calculated in step d)
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or di &bodi eghg euglewI-lusd encoding $he sane.aAddltlpmeucu\las carbpleyttate gronps are
generally not specified, but may be present nonetheless.

In one embodiment said polypeptide is recombinantly produced. In another
embodiment said polypeptide is an immunoglobulin or an immunoglobulin
conjugate. The term "immunoglobulin" refers to a protein consisting of one or

20 more polypeptide(s) substantially encoded by immunoglobulin genes. The
recognized immunoglobulin genes include the different constant region genes as
well as the myriad immunoglobulin variable region genes. Immunoglobulins may
exist in a variety of formats, including, for example, Fv, Fab, and F(ab), as well as
single chains (scFv) or diabodies (e.g. Huston, J.S., et al., Proc. Natl. Acad. Sci.

25 USA 85 (1988) 5879-5883; Bird, R.E., et al., Science 242 (1988) 423-426; in
general, Hood, L.E., et al., Immunology, Benjamin N.Y., 2nd edition (1984); and
Hunkapiller, T. and Hood, L.E., Nature 323 (1986) 15-16). The term
“immunoglobulin conjugate” denotes a polypeptide comprising at least one domain
of an immunoglobulin heavy or light chain conjugated via a peptide bond to a

30 further polypeptide. The further polypeptide is either a non-immunoglobulin
peptide, such as a hormone, or growth receptor, or antifusogenic peptide, or
complement factor, or the like, or an immunoglobulin fragment, such as Fv, Fab,
and F(ab); as well as single chain antibody (scFv) or diabody.

Methods for purifying polypeptides and immunoglobulins are well established and

35 widespread used and are employed either alone or in combination. Such methods
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20 The following examples and figures are provided to aid the understanding of the
present invention, the true scope of which is set forth in the appended claims. As
the polypeptide erythropoietin was available in sufficient quantities in our
laboratory at the time the invention was made the invention is exemplified with this
polypeptide. This should not be understood as limitation but only as an example of

25 the invention. It is understood that modifications can be made in the procedures set
forth without departing from the spirit of the invention.

Description of the Figures

Figure 1 Experimental data for an exemplary inert change of the

conductivity for a re-useable chromatography column packing

30 with no reduced separation efficacy/packing quality (open
circles); X-axis: time [min]; Y-axis: conductivity [mS/cm].

Figure 2 Experimental data for an exemplary inert change of the

conductivity for a re-useable chromatography column packing

with no reduced separation efficacy/packing quality (open



present invention, the true scope of which is set forth in the appended
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quanti ti esoi2o10oMp3ezaboratory at the tine the invention was/Eraeie/dises
invention is exenplified with this poi3ypeptide. This should not be
understood as limtation but only as an exanple of the invention. It is
under st ood that nodifications can be nade in the procedures set forth
wi t hout departing fromthe spirit of the invention. Description of the
Figures Figure 1 Experi repgtes) aththe fiteed mmtmmﬁmg tonefincibraofrafuld he

conductivity for a re-u e bl e hro g 1y gﬁl L{rmt&@i n? Wi th no reduced
separation ef.fi cacy/ packt gaxdﬁj V’i“f@ﬁfl peﬁ & ¥ 8%}; _ O ti e [mn];
Y-axis: condligered ty [ nBlsejute Fiifierance Botpeen nthat ekpatanentdlodatan fexeapl ary
inert change of the CO“%&E&gHr%YlnERf?@n gdfsﬁl%bk(ﬁld%@{la tf89raali’9¥sé581ém“

packi ng with no reduced separation acy/ | ty (opencircles)
and the fitted function chtupgtagiaghy codu mm.:riz?p B8 Wit feenwriacq sepagation: ti me

[mn]; Y-axis: conducti \dfidackprteinl - qualiBl{ehed ARIS) UM eHef ﬁﬁé@rfﬁﬁcthﬁf‘ ween
t he experinental data f%rﬁﬂf} exemgkl)ﬁnggﬁn g%gn eqxg{jgitg%ergcgnductl vity for
a re-useabl e chromatogr [ n paration
ef fi cacy/ padtigwe 4jual i t)Ex(p@ﬂﬂl&nﬁlll r ¢dtes Yorand Tehanf)lht}t eiflefft URharigen ofic & di ng
]EO formula I; X-axis: t'cﬁe% c}(w f"ﬁ dlf%%efraé @F? ag)(%gael)ggf,% Emrgllr%r%%tnagl dat a
or an exenrpl ary inert cha e u ‘3}1 r a
chr omd® ogr aphy col um paakh ngium:d kepasdisnecffisaqydpaskingnquelity ¢erey/ gedes)ng
quality (open circles); X;& lﬁmeihﬁﬁ {Yn%xns] ’CO[Ydlf’a(l'VﬁyL gmctl vity [nBS/cm.

e

Figure 5 Experinental data for I nert of the
conduct i vi t \Fig@e . r e- udpsrimeptat oﬁ%ﬁggqfa@ﬁyeé@mlﬁﬂ’ plaelm shanget 19fr Ssuced
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data 1%r an and the fitted function according to a function of formula I; X-
axis: time [min]; Y-axis: conductivity [mS/cm].

Figure 6 Absolute difference between the experimental data for an
exemplary inert change of the conductivity for a re-useable
chromatography column packing with reduced separation

20 efficacy/packing quality (open circles) and the fitted function
according to a function of formula I; X-axis: time [min]; Y -axis:
difference [mS/cm)].

Figure 7 Monitoring of column integrity with a method as reported herein
over 50 chromatographic cycles using formula II.

25 Figure 8 Monitoring of column integrity with a method as reported herein
using formula II.
Full circles: parameter derived for regeneration of column
without changes in column packing.
Open circles: parameter derived for regeneration of column with
30 a cracked bed during regeneration cycle No. 9.

Example 1
Fermentation and purification of erythropoietin

Erythropoietin can be produced and purified e.g. according to WO 01/87329.

The purification comprises some chromatography steps. One of these is a Blue
35 Sepharose chromatography. Blue Sepharose consists of Sepharose beads to the



exenplary inert change of the conductivity for a re-useabl e chromatography
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product is eluted with a TRI S-base buffer and collected in a single
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15 and recorded with a standard conduct1v1ty measuring device.
Example 2

Change in column properties

The column can be monitored over the process continuously using the method as
reported herein. Subtle changes become detectable independently of changes of
20 other process parameters. In Figure 7 a change in the column packing resulting in a

change in the separation properties is shown. The change occured after cycle 40.

In the case of a column with a broken bed, the quality of the fit decreases
dramatically, as seen in the derived parameter residuals difference as shown in

cycle 9 of Figure 8 (open circles).



cycle the conductivity of the nobile phase at the outlet of the colum is
determ ned and recorded with a standard conductivity neasuring device.
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becone detectabl e i ndependently of changes of other process paraneters. In
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d) is nore than 0.1,
c) determining the difference between the experimental data of the inert

change of the physicochemical parameter of the at least second use and the
15 function of formula I with the parameters determined in step b),

d) calculating the difference between the maximum value and the minimum

value of the difference determined in step ¢) and normalizing said difference,

e) determining reduced separation efficacy of said re-useable
chromatography column packing when the absolute value of the difference
20 calculated in step d) is more than 0.1,

wherein the function of formula I is

1 X -m
[=—P1-|1+erf + A0,
Y 2 ( (sﬁD

with the amplitude P1, the starting value A0, the mean value m, the standard

25 deviation s, and with
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2. Method for the chromatographic purification of a polypeptide, wherein at

30 least one chromatography step using a re-useable chromatography column



wherein the function of formula | is with the anplitude PI , the starting
value AO, the mean value m the standard deviation s, and with 2. Method
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wherein the function of formula I is
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with the amplitude P1, the starting value A0, the mean value m, the standard
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and

- further using the re-useable chromatography column packing when the
absolute value of the difference calculated in step d) is 0.05 or less, or

25
- performing an additional characterization and/or assessment of the purified
polypeptide when the absolute value of the difference calculated in step d) is
more than 0.05 but less than 0.2, or

30 - changing the re-useable chromatography column packing when the absolute
value of the difference calculated in step d) is 0.2 or more.



re-useabl e chromat ogr aphy col unm packing is a change effected by the change
of the concentration of a substance in the nobile phase that does not

i nt eract wiotnigfaesere- useabl e col umm packi ng. 4. Met hod acearden®ois®s any one
of the preceding clains, characterizedg in that said inert change is a
change in conductivity or in adsorption at 280 nm 5. Method according to
any one of the preceding clains, characterized in that said inert change of
at | east one physicochem cal paranmeter of a nobil e phase passing through
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i nert Thange i s integcwith theciearsgable goluwtmt pagkingccor di ng t o any one of the
preceding clains, characterized in that said inert change is a change over

tine. 4.  Method according to any one of the preceding claims, characterized in that

said inert change is a change in conductivity or in adsorption at 280 nm.

5. Method according to any one of the preceding claims, characterized in that

said inert change of at least one physicochemical parameter of a mobile phase

10 passing through said re-useable chromatography column packing is a change
of from 100 % of a solution containing a denaturing agent to 100 % of a

solution not containing said denaturing agent, or vice versa.

6. Method according to claim 5 characterized in that said denaturing agent is
selected from sodium hydroxide, guanidinium chloride, urea or organic

15 solvent.

7.  Method according to any one of the preceding claims, characterized in that

said inert change is a sigmoid change.

8.  Method according to any one of the preceding claims, characterized in that

said inert change is a change over time.



