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1 Static support bed for purification, separation, detection, modification
and/or immobilization of target entities and method using thereof The
present invention relates to a static support bed for purification, 5
separation, detection, modification and/or immobilization of target
chemical entities or target biological entijies present in a fluid.
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C%ﬁlﬁe%{%e 301 9ect?'ed through the cell culiure reactor. Celi-culture reactors,
however, can support only small cell loadings per unit of reactor volume.
They can only operate within low flow rate or agitation rates. Similarly,
biocatalytic reactions are performed in reactors, where an enzyme catalyst is
retained on a porous inorganic support.

On the other hand, immobilization has also been used to perform chemical
and bioclogical separations. Separation of macromolecules such as proteins
has a considerable cost in the manufacture of pharmacalogical products.
Chromatography has been used for decades to perform such type of
separations. Chemically modified cellulose or silica are used for the
stationary phase in the manufacture of commercially important biomolecules
in the food, biopharmaceutical, biotechnology and pharmaceutical industries.
Alternative stationary phases can include metals and metal oxides, for
example, particulate aluminum oxide. Membrane adsorbents, i.e. membranes
with functionalized sites on the surface for chromatography, can also be used.

Many analytical methods involve immobilization of a biological binding partner
of a biological molecule on a surface. The surface is exposed to a medium



Many analytical methods involve immaobilization of a biological binding
partner of a biological molecule on a surface. The surface is exposed to a
medium 2 suspected to contain the molecule, and the existence or extent
of molecule coupling to the surface-immobilized binding partner is
determined. Likewise, the majority of biokechnological processes for
producing 5 pharmaceutical or diagnostic products involve the purification
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20 packed into liquid chromatography columns. The

Adsorption chromatography methods are carried out not only on a
conventional packed bed (packed bed chromatography; PBC), but also on an
expanded bed (expanded bed adsorption; EBA) or a fluidized bed (fluidized
bed adsorption; FBA). All of these chromatographic methods contain particles

25  as adsorption support.

Other chromatographic methods used in separation and purification, use
fibrous media as stationary phase. Thus, J. Chromatography 1992, 598/2: pp.
169-180 describes a continuous stationary phase consisting of yarns woven

30 into a fabric rolled and packed into liquid chromatography columns. The
yarns described have a characteristic width of 200-400 pm, are made from
10-20 pm fibers of 85% poly(m-phenylene isophthalamide) and 5% poly(p-
phenylene terephthalamide).

35 J. Oleo Science 2002, 51/12: 789-798, describes a liquid chromatography
method with polyester and cellulosic filament yarns as the stationary phase to
remove oily soils from a fiber substrate with an agueous surfactant micellar
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yarns described have a characteristic width of 200-400 pm, are made from
10-20 pm fibers of 95% poly(m-phenylene isophthalamide) and 5% poly(p-
phenylene terephthalamide). 35 J. Oleo Science 2002, 51/12: 789-798,
describes a liquid chromatography method with polyester and cellulosic
filament yarns as the stationary phase toz remove oily soils from a fiber
substrate with an aqueous surfactant micellar 3 solution. EP 328256
dis&gﬁi% a glass fiber coated with a porous hydrophilic matrix material

which is-derivatized to bind a suitable ligand or biological material in 5 a
chromatographic process. Finally, WO 03/00407 relates to aluminum
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for purification, separation, detection, modification and/or immobilization
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Materials,2002, 249: 357-367 describes the use of hanoporous )
mERBPRIEPEARRLIG T AL DI RGNS R HSRA R Biniaispplectronic
megmeendati s piias tiarnd wticfeb-omagretcietefe rreodinsprinteded
wighcneriitdiepricarratiirsovresaRaratah o\ prssi siigicties and,
therefore, may be used in electro magnetic applications like: miniature coils,
miniature cables, high voltage transformers and miniature antennas.
Nevertheless, the amorphous glass coated microwires have never been
proposed for their use in a method for purification, separation, detection,
modification and/or immobilization of target substrates contained in a fluid.

J. Magnetism and Magnetic Materials 2002, 249: 357-367 describes the use
of nanoporous membranes partially filled with magnetic hollow wires to
separate magnetic beads present in a fluid. The magnetic beads, previously
loaded with specific biclogical entities, are separated by passing the fluid
containing the magnetic beads through the membrane while applying an
external magnetic field in order to magnetize the ferromagnetic cylinders, and
therefore the biological entities bound to the magnetic beads are trapped on
the walls of the capillaries while the unbound units are passed through.

J. Magnetism and Magnetic Materials 2005, 293: 67 1-676 describes the
sensitivity of glass covered amorphous microwires to the Giant
Magnetoimpedance effect (GMI) for the detection of magnetic microparticles
setiled on and near its surface when a magnetic fisld is applied. The
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containing the magnetic beads through the membrane while applying an
30 external magnetic field in order to magnetize the ferromagnetic
cylinders, and therefore the biological entities bound to the magnetic ¢
beads are trapped on the walls of the capillaries while the unbound units
are passed through. J. Magnetism and Magnetic Materials 2005, 293:
671-676 describes the 35 sensitivity of glass covered amorphous
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surface of the magnetic microparticles which are subsequently detected.
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ention Is to provide an improved method for purification,
separation, detection, modification and/or 15 immobilization of target
ch8uliitARYtes dHEriVENIEEDAI entities present in a fluid avoiding or
minimizing some of the inconveniences above mentioned for other
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present
The solution is based on the provision of a method carried out using a static
support bed containing one or more microwire supports secured by their ends
as stationary phase, said microwire supporis being suitable for the
attachment of target chemical entities or target biological entities.

Accordingly, in a first aspect, there is provided a static support bed (SSB) for
purification, separation, detection, modification, and/or

immobilization of target chemical entities or target biclogical entities present
in a fluid, where said static support bed comprises one or more microwire
supports secured by their ends, these microwire supporis having a multilayer
structure segregated into a central core and one or more coating layers, and
being suitable for the attachment of target chemical entities or target

biological entities, wherein the surface of the microwire is modified by:
a) attachment of ligands directly or through a linker; or

b) by coating it with a functional coating,



in a fluid, where said static support bed comprises one or more microwire
supports secured by their ends, these microwire supports having a
multilayer structure segregated into a central core and one or more
coating layers, and 30 being suitable for the attachment of target chemical
entities or target biological entities, wherein the surface of the microwire
is modified by: a) attachment of ligands directly or through a linker; or b)
by coating it with a functional coating, 35 4a wherein such purification,
separation, modification, and/or immobilization occurs through attachment
of the tanpeteinesnicialpentftyadio e diadiogic ah edifityatiotheafushctional
coating or to the ligand.present on the 5 surface qf the microwir ,
Jasriletan Rardls tRoug as e Bt R deteR Rl Tl Rhaptiy or
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microwire support having a multilayer structure Segregated nto a centra
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i ifi ..5.a) attachment of ligands directly or through a linker; or b)
gy@%%é@??%ﬁ@?%hctional coating, the coating being a coating which
may interact by covalent or non-covalent coupling with the target entity;
with the proviso that the functional coating is not a polymeric coating. 10
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modification, and/or immobilization of target chemical entities or target
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biological entities present in a fluid, using the static support bed defined
above, wherein said method comprises: a) loading a sample fluid
containing the target chemical entities or target biological entities into the
inner volume of 15 a channel containing the static support bed; b)
attaching the target chemical entities of target biological entities on the
microwire supports of the static support bed; c) optionally, carrying out a
chemical or b|ololt?hcal modification on the target entity; d) optionally,
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antlgen antibodies, lipids and complexes including one or more of 30

tmaqm'%%wse edinitionsolRdbs M@éﬁﬂg@ﬁ })ﬁjﬂ}.c%@&%' ggss%&%n

mte}ré ed to include co &onents 35 of rgin. 1t inclu animal,
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%B%B&O ! 5”8;5%9'&i;?oégﬂ%Wbmdg(yﬁgnqrgg or biological modification
on the target entity; d) optionally, washing the channel and discharging
undesired components and impurities of the fluid; and e) eluting the resulting
chemical entities or the resulting biological entities, with the proviso that if a
magnetic field is acting upon said static support bed then the magnetic field is
not used to separate and/or detect magnetically susceptible particles present
in the fluid through the magneitic interaction established between the
microwire supports and said magneticaily susceptible pariicles.

This method Is particularly useful for the separation, purification and/or
modification of biomolecules such as proteins, glycoproteins, nucleic acids,
such as RNA, DNA, cDNA, oligonucleotides and plasmids, peptides,
hormones, antigen, antibodies, lipids and complexes including one or more of
these molecules.

Definitions
in the following the term "biological entity" is intended to include components

of biological origin. !t includes animal, plant, fungi, or microbial cells, tissue
cultures, antibodies, antibiotics, antigens, plasmids, oligonucleotides,



10 As used herein, the term "purification” refers to the process of
separating a substance of interest from foreign or contaminating elements
in a sample by removing impurities. As used herein, the term "separation”
refers to a process that transforms a 15 mixture of substances into two or
more compositionally-distinct products. Ag used herein, the term
"modification” refers to an alteration in the structure of a molecule by

chemical or hi ical means, 20 As used herein, the term
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din2 Ao fﬁ‘g‘jﬁﬁg e Eagféﬁﬂ‘efers to the maximum distance found

between any two given points contained within the largest perimeter
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lo%b@%ﬁ”ﬂﬁlb@{n@?ﬁ#‘éd' 30 The term "microwire"”, as used herein;
i not holfov

refers to a solid, Le. ow, thin element, which may be of circular or
non-circular cross-section, and which has a maximum cross-sectional
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uséd beedihereierite topinraiyanitioiTe¥iERIoRPRFScAEs TRAIIMNCAR a
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DESCRIPTION OF THE INVENTION:

5

As used herein, the term "modification” refers to an alieration in the structure
of a molecule by chemical or biological means.

20  As used herein, the term "immobilization" refers to the act of attaching by
covalent or non-covalent forces a chemical compound or a biomolecule.
Immobilization of cells, to produce vaccines, proteins, eukaryotic genes,
tissue grafis, proteins from recombinant DNA, etc. is a particular use of the
microwires of the present invention.

25
As used herein, the term “maximum cross-sectional dimension” of any given
object refers o the maximum distance found between any two given points
contained within the largest perimeter defined by the intersection of the
object and a plane perpendicular to the longest dimension of the object.

30 ,

The term "microwire”, as used herein, refers to a solid, i.e. not hollow, thin
element, which may be of circular or non-circular cross-section, and which
has a maximum cross-sectional dimension smaller than 1000 pm. The terms
“microwire” and “microwire support” are used indistinctly in this document.

35
As used herein the term "static support bed” refers to a matrix composed of
one or more microwire supports, grouped fogether in a recurring pattern and
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An important issue in present day industrial processes is scalability

limitation 10 due to the technology applied. This limitation may cause that

a successful process at small laboratory scale fails to yield the expected

results when applied at large industrial scale. Therefore, the dimensions

of static support bed devices, according tp the 15 present invention,

preferably cover the range from 0.5 cm of maximum cross- sectional

di [o] e 0.5 in_length to 1.5 m of maximum cross- sectional

dimﬁﬁ%g%%%%eﬁ%%ﬂgﬂé}h. However, due to the high capacity of static

support bed technology, the use of very large static support bed devices
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support bed technology is its ability to provide 25 large available surface
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bed device. This advantage results from the filamentous shape of the

microwire sup%)orts employed in this Invention i.e., given a particular
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length of the microwire supports is not particularly restricted to any 35
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U ELIR VAN P FRSA, SIBIS RSty dimanglons of statc support
pmand the lengthto maxmium ppo
bed devices for industrial processes cover the range from 0.5 cm of maximum
cross-sectional dimension and § cm in length to 50 cm of maximum cross-

sectional dimension to 1.5 m in length.

One of the advantages of static support bed technoiogy is ifs ability to provide
large available surface area combined with high porosity within the
boundaries of a static support bed device. This advantage results from the
filamentous shape of the microwire supporis employed in this invention /..,
given a particular porosity of the static support bed device, larger available
surface area will be provided within the static support bed device when
thinner microwire supports are employed. However, thicker microwire
supports are more resistant to fracture, for this reason large devices or harsh
process conditions require the use of thicker microwire supports.

The length of the microwire supports is not particularly restricted to any
specific range, insofar as generally it is equal to or larger than the length of
the column or reactor. Nevertheless, the above mentioned considerations
result in the convenience of using the microwire supports having preferably a
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5 cross-sectional dimension ratio is larger than 50. Even more preferably,
the length to maximum cross-sectional dimension ratio is larger than 500.
Most preferably, the length to maximum cross-sectional dimension ratio is
larger than 1000. 10 Static support bed technology, as described herein,
is most advantageous when applied to tle processing of large fluid
volumes, fast flowing fluids, viscous fluids and fluids with solids in

su %ﬁ.iw. f 4k | es, application of existi
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ap C red to the porosity at any given crass-section of the deyice.
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devic angfeduce the effective porosity of the device. 25 In static support

bed technology microwire supports are secured by either end to provide a
static support bed where the spatial distribution of microwire supports
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suppettbtidigievide imitingrbackpoesgurdcrowire supports form an angle of

15 cero degrees with each other. However, it is important that solids of
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supisribalia brifgiigeesspdranerimeesiptantelioheifion of hisjaesistance is

mithewisrssaenits whitis Grgésvis CSEROIT T Aviiap BB REEEESpared

O {4 156 GSHF S Sy QGN L ALK of the device. The porosity of the
device is affected by the design of the device, the size and geometry of the
supports contained within the device and also by the filtering effect on solids
in suspension that accumulate within the device and reduce the effective

porosity of the device.

In static support bed technology microwire supports are secured by either end
to provide a static support bed where the spatial distribution of microwire
supports remains stable independently of the nature of the fluid applied or the
velocity of the flow applied. The securing of the ends results in adjacent
microwire supports forming a particular angle. In order to avoid backpressure
and filtering effect on solids in suspension, the most convenient arrangement
of the microwire supports within the static support bed device is when
adjacent microwire supports form an angle of cero degrees with each other.
However, it is important that solids of dimensions larger than the distance
between adjacent microwire supports pass unhindered through the bed by
pushing away adjacent microwire supports and distorting temporarily the
spatial distribution of adjacent microwire supports what results in adjacent
microwires forming an angle of up to ten degrees. Moreover, design and
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9 construction limitations may require increasing the angle between
adjacent microwire supports up to forty-five degrees. Therefore,
according to a preferred embodiment of the present invention, any 5
given individual microwire support forms an angle between 0 and 45 with
any other neighboring microwire supportsMore preferably, any given
individual microwire support forms an angle between 0 and 10 with any

i i ' i t 1. ferred embod , 1h
iemC o AR oo e e bR TR Bl BRI sy

ardUGTABIE R RRAE LR R SRT e HIeEESRE other end of the column or

reactor, immobilized by their ends, and the feeding flow runs through one
engierireines@dind @ BhagBF@Hz'ﬁf%H %ﬁffd@%@l’ﬁ %@%?@%Fés@ﬁt RCERESE, any
su S, aced in such a wa e eeding flow makes an _
DR AR i GuTS AuROr RS 27 Al e ReaB N Sl 45 © with
ot REYPBSRRIEERRENH B ieWEE. suRPesta MR Rigiewhlye anyegiveime

of theividluahmareede Gupibrifenewize: shglopSeINIes anthformwith any
di%g%{tiﬁ&éﬁwg{boﬁép&ﬁfgtgnaﬁﬁ_eactor of 20 the microwire

supports, as such or grouped in bundles. This uniform distribution can be
achieved by immobilizing the microwire supports or bundles by their

entisa grieiRredesmbsidineent! dhenroicroudtes iareupaced/iy thkatdhenn or reactor
in;g@?%@imﬁ& ﬁéﬂ%ﬁ!@é@a?&é@&&f?@@ﬁ{éWSB E?ﬁ’é‘%ﬁ@?tl%r_the other
e 0 r kel re ithin

the C%|(LSJ rr??i%or r@&ﬁoﬁﬁl’%g}]B%ém@ Id%sr%)k? t%ﬁr? 'yga S %ﬂ?@ﬁ%&%ﬁl& g flow

dYRSEREQHER Brecd i dnePbien eRd: Indidartlicriarke Reafesteste kept
c%lhg@hhmﬂgﬂwM‘empappo_f‘tarar@ﬁiﬁcddﬁitsueﬁ snveapriter ted
ef\’é&ﬂH@%@?ﬁaﬁé@é’fﬂBﬁgléﬁfe{ﬁ)é&?mbeaﬁ@@@@iﬂ{ 1he miBkswHPEGHports.
b%QeQrav a cegtr«'il?cori? and coating layers rpade f different materials.
Therero e, {ﬁ% ICrow 5%%%%8% Pcﬂr?d ' ifts preferred
The total coverage of the inner volume of the column or reactor with microwire
supports requires a uniform distribution throughout the column or reactor of
the microwire supports, as such or grouped in bundles. This uniform
distribution can be achieved by immobilizing the microwire supports or
bundles by their ends, on either end of the column or reactor in such a way

that the immobilized ends form a grid, zigzag or parallel lines pattern on
either end of the column or reactor.

Accordingly, the SSB are placed within the column or reactor in an optimised
distribution pattern to achieve the desired values of scale and uniform bed
porosity. These values are kept constant throughout the life spam of any SSB
device.

In a preferred embodiment of the invention, the microwire supports of the
static support bed have a central core and coating layers made of different
materials. Therefore, the microwire supports according to this preferred
embodiment, does not present a hollow structure, unilike the hollow-fiber like
wires. The materials of the central core and the coating layers are selected
from the group consisting of glass, metallic, ceramic, polymeric and plastic
material. In a more preferred embodiment, the central core of said microwire



embodiment, does not present a hollow structure, unlike the hollow-fiber
like 35 wires. The materials of the central core and the coating layers are
selected from the group consisting of glass, metallic, ceramic, polymeric
and plastic material. In a more preferred embodiment, the central core of
said microwire 10 supports is made of metal, and at least one coating
layer is made of glass. The metallic core of the microwire supports may
ha /ar ,crystalline microstructure. Preferably, the
e B O e g YT e Sf glass.
emboRifieR!lithecss el $rend IRTRRIfLIROBP ST Hreast amerlpus and/or
metajticadiiioy snicosinbihato Frefbaiiby thenactsinl end dmsesnl atwyphous
Prefesrgdifngigis used as such or in alloys are cupper, gold, silver,

platinum, cobalt, nickel, iron, silicon, germanium, boron, carbon,

phosphorus, 10 chromium, tungsten, molybdenum, indium, gallium, lead,
haffigragfierref @RRedimealnioeccprefefibe enitroditeauppertoie watheof a
n;:mnmmwmo@@wais@mfbﬁma&m ef B 6AbAeliPBndickietal alloy.
chg [ s ompQsItion, .

o &ﬁ%ﬁ‘?ﬁé@%ﬁ? e iy o C BT S, SReE, o

in 1MPEBI D 08, SRMIANIWI 9IS oFAPINNRSPIEYSA 1 0
10 13chra@nis0 g0, 28@EHUe/86™, MG, §@LE, 98ad 12t s, 58d

12 9BRell PR LR AR S K9 0l Prapimoporon,
118{lrpns nd molybdenum.
15  Examples of composition of cores particularly preferred in the present
invention are those included in Table 1.
Table 1.
20 Co% (Fe% Ni % Cr% B% Si% Mo %
1 68,7 4 1 0 13 11 0
2 50,7 3,98 0] 23,65] 11,96 9,71 0
3 60,51 3,99 0| 12,13| 13,53 9,84 | 0
25 4 59,85 3,94 0 12 13,38 10,83 0
5 58,34 3,84 0 11,7 13,06 13,06 0
6 58,14 4,17 o] 11,66 13,02 13,01 0
7 58,9 4,19 0} 1242, 13,13 11,36 0
30 8 58,64 4,67 0y 12,36] 13,05 11,28 0
9 57,33 4,7 0 13,14 13,02 11,19 0,62
10 56,51 4,84 0f 13,08 14,16 11,41 0
11 58,04 4,62 0 12,92 12,8 11,01 0,61
35 12 58,25 4,49 0y 12,62 1347 10,68 0,59
13 57,96 4,73 0 12 13,2 11,11 1

9, HAr€oAufnoth@Prdié Bréfedd P8rhBRHRert DhEtH8HOAd rhitilfre
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10 56,51 4,84 013,08 14,16 11,41 0 11 58,04 4,62 0 12,92 12,8 11,01
0,61 3512 58,25 4,49 0 12,52 13,47 10,68 0,59 13 57,96 4,73 0 12 13,2
11,11 1 11 The vitreous coating composition may comprise metal oxides
such as SiO2, A1203,13203, Na20 and 1(20, among others. In a
preferred embodiment of the invention, the surface of the microwire 5
supports is modified by attachment of ligands or by coating it with a

fungti ti § ificatl ration, tion :
mo %ﬂt*e%‘?%@ﬁﬁ%%ﬁéséfﬁﬁﬁ e O oRee LSS Sk p -
tar&ﬁ&gﬁﬁ)éa éfﬂ?@ée?ﬁﬁ%%%ﬁity to the functional coating or

to the ligand present in the surface of the microwire supports. 10 In a

prefes peeRiRUEMRIY OGS W?‘Oe?hﬁ)ﬁ?ﬂ??%tﬁféﬁ@ B?iﬁﬁe‘(ﬁiﬁgrolwti;e

su [ 0 rface with g.proteic, gelatin, .

or SRl R O] SR R LR R s s itona
subpBings QistaiyatRiRetfis ioRmerRAmaticumrRietien, tmedisation, andlor
"fununonilizEgico attuysdbroseth tesattankfersiod tuatingetivebrmey entity or
InteREIBICIOYRIBNE AP REE alRAIcTRIRIRA W B RS Eﬁéﬂ?ﬁa‘?&ﬁ?re%nt in the

ané)&prearc re %red clerpbol(rjiment of the invention, the surface™f th
microwiré supgonrltg igvguﬁébﬁ%gﬁﬁied by attachment of a ligand to the
surface of the 20 microwire support, directly or through a linker. Preferred

lighnd pertethasensoieiteshiroftibervsnipaoasstinericol shdiglRginaie

ti ' i oY | i ids..pepti . .
e gk (e U TR
re nil{iﬁ%" |Fﬁ3§’n§gé%@"e it Mﬁaﬁﬁ)tg?ﬁs??f{u%%ﬂﬁg@ QSRR SYpport
coRtaihialy medifieddy mimetonsctad fonrT tus gredproofiatitignzd
i e e oSO ST oo or
e R K R e 8 Hganc ave calls, biological”
tissues, antibodies, antibiotics,
in another preferred embodiment of the invention, the surface of the microwire
supports is suitably modified by attachment of a ligand to the surface of the
microwire support, directly or through a linker. Preferred ligands are those
selected from the group consisting of cells, biological tissues, antibodies,
antibiotics, antigens, nucleic acids, peptides, hormones, coenzymes,
biological catalysts, chemical catalysts, chemical reactants, lipids, sugars,
amino acids, proteins, nucleotides, a compound containing a functional group
selected from the group consisting of diethylaminoethyl, quaternary
aminoethyl, quaternary ammonium, carboxymethyl, sulphopropyl, methyl
sulphonate, butyl, octal, and phenyl, and mixtures of them. Particularly
preferred ligands are cells, biological tissues, antibodies, antibiotics,
antigens, nucleic acids, peptides, hormones, coenzymes, biological catalysts,
chemical catalysts, chemical reactants, lipids, sugars, aminoacids, proteins,
nucleotides, and mixtures of them.

Preferred linkers are those selected from the group consisting of polymeric
coating, proteic coating, gelatin coating, collagen coating, cells, antibodies,
antigens, nucleic acids, peptides, coenzymes, lipids, sugars, aminoacids,
proteins, nucleotides, cyanuric chloride, quinine, p-mercurybenzoate, phenyl
boronic acid, and a compound containing a functional group selected from the
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antigens, nucleic acids, peptides, hormones, coenzymes, biological
catalysts, 30 chemical catalysts, chemical reactants, lipids, sugars,
aminoacids, proteins, nucleotides, and mixtures of them. Preferred linkers
are those selected from the group consisting of polymeric coating, proteic
coating, gelatin coating, collagen coatingzcells, antibodies, 35 antigens,
nucleic acids, peptides, coenzymes, lipids, sugars, aminoacids, proteins

& d&§ S¥ANY's 8H8H G AIDINGHD ARG MRS é’aﬁ%ze rboxylic
§o 8 angi (? é(ﬁ

containing a unctlona group Se

thé“f’E‘Ei &%%%&Iﬁﬁ‘ﬂ?%%&' mf@%ﬁﬁ@”ﬁﬁ%ﬁ’e %ﬁ%?ﬁﬁ&é
cadroryditiuat) daseoyanateyideiipiapomdt ik hyasedpannateinoeiiybctal, and

QUBHRIRANA RN of ghRAKYmMethyl, sulphopropyl, methyl sulphonate,
butyl, octal, and phenyl, and mixtures of them. 5 The glass-coated

microwires may be prepared by any suitable method known in the art,

SUEM%QWﬁ%@@@%WWMTﬁ@WM@ Pty Ritasnethod known
67in/B)e Biffenerti axetaitoedtimaikionmethidd € Kiefeavigtiitoudddetdiovetiencie
asHerent GANRNFLN ﬂfé&@hﬁ%fﬂﬁc@ﬁ’i%?@@f’ 1R Hﬁ?éjm"é\}/'%e used as

ordfih ”a'ﬁgffa R GRCRR S, e R G BEE% TR g a

glass- coated microwire support; (ii) OXIdIZIng |ts surface; (iii) activating the

Suﬁf&@ﬁcﬁéﬁ%ﬁi@é@%%ﬁi@@%@%@@%ﬂ@é%ﬁi@@éém\%ﬂ ae

o BoPRRE oy A R %E“?éiﬁ%@e %Vﬁi%% S@%% g’i,dﬁ;ﬁé“%ﬁ
m@@@ﬁdﬂ@%%ﬁ\mﬁpﬁz bavidizing ite-ay Ff fléngfappurface
withf th2Seslittimrotieedridiaingrepaditi givg ﬁmchdxmimgw@edr(a‘pﬁropnate

A gfﬂﬂﬁ g&pa’r']eﬁ{zér ﬁaﬂ%\)a"?éﬂ%hé)ﬁg bt4he fig2Ad f8'e linker
199 E ; J. Am. Chem. Soc; 1996, 118, 9033). Preferably,

th@ (%% comprises attachment of a suitable Iinker to the
surface of the microwire which contains suitable functional groups for

Preferably the oxidation step (ji), involves a treatment with H,O./NH; aq. (1:4)
followed by a treatment with H,S0, conc, Other oxidizing conditions can aiso
be used (cf, J. Am. Chem. Soc; 2003, 125, 12096; Langimur, 2004, 20, 7753;
Anal. Chem.; 1993, 65, 1635; J. Am. Chem. Soc; 1896, 118, 9033).

Preferably, the activation step (iii) comprises attachment of a suitable linker to
the surface of the microwire which contains suitable functional groups for
covalent or non-covalent (electrostatic, hydrophilic, hydrophobic or affinity
interaction) coupling to the ligand. The activating step (iii) of the microwire
supports, can be performed in a single step or through several reaction steps.
For example, the activating step (iii) can be carried out by a process
comprising the following steps: (iii-1) reacting the oxidized microwire to a
silane compound; and {iii-2) reacting the resulting microwire product of step
(iii-1) to a compound containing a maleimide, carboxylic or isocyanate group.
Preferred silane compounds are 3-aminopropyletoxisilane, 7-oct-1-
eniltriclorosilane and 3-isocianotepropyltrietoxisilane.

The functionalization step (iv) can be carried out by coupling the linker
attached to the surface of the microwire supports {o the ligand through
electrostatic interactions, hydrophilic interactions, hydrophobic interactions,
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25 covalent or non-covalent (electrostatic, hydrophilic, hydrophobic or
affinity interaction) coupling to the ligand. The activating step (iii) of the
microwire supports, can be performed in a single step or through several
reaction steps. For example, the activating step (iii) can be carried out by
a process comprising the following stepis3 (iii-1) reacting the oxidized
microwire to a 30 silane compound; and (iii-2) reacting the resulting

m'ﬁmﬁﬂt_ﬁi RIadebAEHF Bo@&?&ﬁf%@nmgo%ﬁﬁ%%}g@éﬂima’ using
carboxylig or ispcyanate group,. Preferred silane conipounds are
3-&0 n%pﬁ?)%{ﬁi%&é’i@ﬂa‘?%% I-'B%Lt’-cir-meniItricIorosiIane and
3-isocianotepropyltrietoxisilane. 35 The functionalization step (iv) can be
cag)jemdwmithy aypilrpdhigins: attached to the surface of the microwire
supports to the ligand through electrostatic interactions, hydrophilic
interactions, hydrophobic interactions, 13 affinity interactions or covalent
bofdd 2RI finGIeR-PAd R Aidded iRy \dRyBinedaabinAidehyde
cofwbitianons the soviaent coupling of ligands: 5 a.1) an amine function on

the Ioanddikadnieciibineend ilgHe bty HARIRIpHIT 3Ry fof) of the

an amij nction on the ligand _bound via nucleophilic substitution of the
su%?a%éé%%ﬁ%?%}gﬂéfg with cyarue'es }ékr?éi €10 a.3) an amine function on

th@-ﬁ@é&%%@ﬁﬁd%ﬁ%%%@%}%%mﬁéﬁéﬁm@mm quinone
suifactcasiyattyeasinaos.histidine residue on the ligand bound through

a . | [ .
by %&ﬂﬁ&ﬁ%@ﬁ*ﬁéﬁé’@ﬁnﬁ PRl Szo group
gésﬁégrréig@mrg ﬂeaql&[{%ﬁ éf‘hfggl ﬂﬁ%ﬁﬁon of phenylazide groups. a.6) a
th Pl mt@sning nesidigauen ok tigaophaendligeniteite fuodbenearttidsurface
orguAltHTIdaIgLS soterReiRes yENvdRARS BHEANSzidisyidpdonds
OB BARIAYIAR Ao M AR WS B AO R BLAEEE,
glycoproteins) on the |fgan‘ can - o o
iodoacetamide or maleimide groups on the surface via siloxane bridging,
disulfide bonds or Michael addition.
a.7) a cis-diol site (present on the sugars of glycoproteins) on the ligand can
be bound to phenyl boronic acid groups on the surface.
a.8) carboxylic or isocyanate groups on the surface bond to amine groups on

the ligand.
b} non-covalent coupling of ligands:

b.1) electrostatic interaction, as for example the interaction through charged
thiols between a self-assembied monolayer of octadecylihiol and dodecylthiol
on the surface and fumarate reductase

b.2) hydrophilic or hydrophobic interactions, as for example an ATPase
embedded in a liposome bound to the surface through the interaction of the
liposome to a layer of dimyristoylphosphatidylethanolamine on the surface.
b.3) aflinily interactions, as for example:antibody-labelled ligands bound to
antigen-coated surfaces, biotin-labelled ligands bound to avidin or
streptavidin coated surfaces, glycoproteins bound to lectin coated surfaces,,
alpha-D-mannopyranose containing ligand bound to concanavalin A coated
surfaces, choline-binding domain on the ligand bound to choline coated
surfaces, FAD-dependent enzyme bound to FAD (flavin adenine dinucleotide)



20 be bound to phenyl boronic acid groups on the surface. a.8) carboxylic
or isocyanate groups on the surface bond to amine groups on the ligand.
b) non-covalent coupling of ligands: 25 b.1) electrostatic interaction, as
for example the interaction through charged thiols between a
self-assembled monolayer of octadecylthipl and dodecylthiol on the
surface and fumarate reductase b.2) hydrophilic or hydrophobic

oo e ek, BB Mot S b Ad RSB
dinfIRRSHBIROSRE fuf8ERSholamine on the surface. b.3) affinity

interactions, as for example:antibody-labelled ligands bound to
antgRNseaRiad spEiRtRY hissiiiabRleedioanaedrrad IuAvitgh be used in
5 S”‘?fi?ﬁa‘r"‘%'{{‘ CO?Ie‘laaS“”a?ﬁﬁsg!Y%%RVBE%%%&H%d Ko.4ectin coated

sur ac%?,, ?@%fﬁﬁ 9B-manno’pyranose con alning“flgan ‘bound
to-concanavalin A coated surfaces, choline-binding domain on the ligand
bound to (ihakne isioairdlysigehrescibAD depanisitningrayymbe witihe lstBace

“'%f@@h@%ﬁﬂ%@‘éﬂﬁ%ﬂ@? 14 coated surfaces, and cofactor dependent

enzymes bound to cofactor analogue coated surfaces. The static support
bed adsorption method described herein, can be used in 5 different

10 applicatiofiig.to medify dangsé cheativehanbinlegich| ascieasiviesdy titse of a

reagieyat, wRehdizscataysias apthsoardasehel SNEF4BIC NS microwire
suppaIts; 10 (i) to modify target chemical or biological molecules by use

8hBps
of a 8 gf)’/st, whether biocatalyst or not, bound to the surface of the

microwire support; (iii) to separate target chemical or biological molecules

from the fliiiidiinséfavetiéctatigey cinero@stbandric khginal mhieduiesafrtiom thie fluid in

15 zaWHﬁ:Wﬁ%ﬁS}‘EFE;EBh%]jrFéB',Qﬁ&‘E:ﬁlgjﬁ%ﬁ‘&ﬂi‘e@rﬁﬁ%mﬁ@éf&‘ﬂaﬁ‘d&ﬂ@'ﬁemiml or
OHIQ) ot&éa n%g e%ﬁ eg Vt\!ﬂﬁ in L,C,fg(‘;’{’érﬁg %%%ﬁ(oag[ 'bound to the surface of the

microwire support;

(iv) to simultaneously separate and modify target chemical or biological
20 molecules contained in a fluid through the action of a catalyst on said target
chemical or biological molecules while bound to an interacting entity, being
both the catalyst and the interacting entity or only one of them bound o the
surface of the microwire support;

25 (v) to immobilize target chemical or biological molecules which further
inferact with target chemical or biclogical molecules contained in the fluid by
any of the means described above;

(vi) to modify the composition of a fluid through the activity of cells on
30 the components of said fluid, being said cells bound to the surface of the
microwire support;

(vii) to multiply the number of dividing cells by having said cells divide
on the surface of the microwire support;
35
{viii) to modify the composition of a fluid by exchanging target chemical
or biological molecules contained in said fluid with farget chemical or
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(iv) to simultaneously separate and modify target chemical or biological
20 molecules contained in a fluid through the action of a catalyst on said
target chemical or biological molecules while bound to an interacting
entity, being both the catalyst and the interacting entity or only one of
them bound to the surface of the microwige support; 25 (v) to immobilize
target chemical or biological molecules which further interact with target

ch I i f|UId b of the
mgﬁ@é%é?ﬁa%% O\é/LEQJ(\SZ qo?én%o% %yﬁﬁgeg%g&rﬁ oesf‘t’?ocnre(?’éeﬂ%ld) Hongh

the activity of cells on 30 the components of said fluid, being said cells

bound to (¢ Budewe e tiemimbiersttmsponovifgemaudiptyolzetinambes step
of gyisling aedadiohafimee pele ﬁﬁ\é\ﬁ’%n‘é"éﬁ@rﬂfml‘éﬁﬂﬁr’ﬁmﬂé‘grﬁcund
SURPRLE §§.—%§8 E:? i Od'fpélrtg&(r:g @L%grﬁcl} e denfa?aﬁ eXChanﬂjg%é‘?sr%upport

chemical or |olog|c ecules™
chemical or 15 biological molecules bound to the surface of the microwire

support; (ix) io cheify thehehyisizbierofienicis i lingianerougoied BRMGRCT
Stecﬂﬁ&!}&?ﬂ%fﬁ!%saﬁﬂ%%?@e 8 mr%&h%@%?tﬂg% &BM%‘@W or

sbo nd 5 to th rface qf the microwire support, 1.e. as
B e e USn FE RS 5 sty GRIEPYSILIR GG arathe
thr@L@’ﬁW@m@ﬁof different entities immobilized on the surface of the
microwire support or through the action of physical forces conveyed to

he fluid I
Eh(reouwh :ﬁx@ﬁtn%t r%tl]%t}}% I’%{;’ plasm%%,(@) With ?uﬁral%g aa?ce ﬁ,rﬂﬁ%w%DNA
sufsbrs mﬂi%%w'%ﬁaw%ﬁé%mﬁia@gmwabie

conhgtwmeiaa’nyles whicheirserprepteiestatydoncateinseplasnoed Bded into
(xighéopibigRrigirigal modification of plasmids through functionalization of
the surface of the microwire supports with suitable oligonucleotides which

{xii) for biocatalytical modification of plasmids through functionalization
of the surface of the microwire supports with suitable oligonuclectides which
are complementary to a target sequence inserted info the plasmid, and a
restriction enzyme and a ligase enzyme;

{xiii) for immobilization and cultivation of cells on the surface of the
microwire supports. These microwires with immobilized cells on their surface
may be used as biofermentor for cell growth;

(xiv) for solid-phase PCR by immobilization of suitable primers for that
method. ,

{xv) to decontaminate of fluids by inmobilizing contaminating agents on
the surface of the microwire supports.

(xv} for any of the above mentioned applications when dealing with
viscous fluids with high concentration of solids in suspension and/or with
high-speed flow.

In a particular embodiment of the method, a magnetic field or electric current
is applied through the static support bed, to aid achieving proper agitation of
the microwire support and elution of bound substances on the surface of the
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are complementary to a target sequence inserted into the plasmid, and a
20 restriction enzyme and a ligase enzyme; (xiii) for immobilization and
cultivation of cells on the surface of the microwire supports. These
microwires with immobilized cells on their surface may be used as
biofermentor for cell growth; 25 (xiv) for $@lid-phase PCR by
immobilization of suitable primers for that method. (xv) to decontaminate

ff face qf th
&.éﬁ*é%%ﬁ&%‘@g%@?f LR ARSES aLRR iR Sere
wh¥hGEARS ﬁww&&mmwﬁm mwabﬁé@m&r@wm%dmt@mpemture

suspdheistatodigpeithbéibtaspeedpiatdd.In a particular embodiment of
the method, a magnetic field or electric current is applied through the

ort bed, to aid achievi er aqjtation of the microwire
5 g RN B AN BN BT e Lo ST Gpport bed, the
midreird Rigperp@senhiyentian eandeeaians do thepaiate wirgseipalty
Wm@@pemetﬁamreerﬁwiﬂdxm@mmmm@gca%vméiﬂ@d through the

ter@gﬁg B{r@.,%raetﬂ%%@g?gg sht%%mﬂsw%&aég meﬁﬂges?id

is ap e static stipport be

netic fie
thé’?ﬁ@ggﬁ%%‘ﬂfﬁﬁ?egﬁl%@%@?ﬁ) separate magnetically susceptible

particles from the fluid in which they are contained through the magnetic

lntﬂ@ﬁitﬁ?@f@?ﬂ'ﬂﬁﬁ@r@%ﬁ%ﬁbﬁaﬁﬂ%?ﬁéﬁﬁé&@%m%%ﬁ@'art the static

t |
s e el RO o e S i ayeign. s
adé’BPpb'ﬁMﬁ %ﬁﬁ%@ﬂ@oﬂb@@qmﬂ-@ﬂ%%nt|nvent|on has improved
features as shown in Table 2. 15 Table 2.

Tabile 2.
packed bed fluidized bed | expanded bed static
chromatography | adsorption adsorption support
bed
Resolution very high very low medium high
Max. very low low low very high
visgosify of
fluid
Max. solid very low very high high very high
content
Max. flow very low medium medium very high
velocity
Scalability bad vary good good very good
Geometry particies pariicles particles microwires
Height of constant variable variable constant
bed as
function of
flow velocity
Porosity very low veary high very high very high
{constant with {variable with | (variable with (constant
flow) flow) flow) with flow)




packed bed fluidized bed expanded bed static chromatography
adsorption adsorption support bed 20 Resolution very high very low
medium high Max. very low low low very high viscosity of fluid Max. solid
very low very high high very high 25 content Max. flow very low medium
medium very high velocity Scalability badvery good good very good 30
Geometry particles particles particles microwires Height of constant
variable variable constant bed as function of flow velocity 35 Porosity

very low very high very high very high (constant with (variable with )
(vl DO RCORARE R P 67 DR 8y s crmarioreMicraue
feAURPOIMS SBItbeHTOsEid dstbeatalilior Migtwand sspporbdechtoliiti the
Srwbmawhmdeﬁgméi@ﬂgsaﬁeésam@}t éi%_&fﬁlzt@@bt@'x%%’éﬂ&%%ﬁtbe
[ Beside s, the devices can be mised to
e e R e lR A RS, SR By
maBPRFEcEMaies mRIgMemeAlFber of downstream processing steps:
- operational parameters independent of flow velocity; 10 - larger specific

surface arear SRR S RIBGTRS B4R BfiSocI SRS R gEAMIesS
technology that fa |I|tatles rodqtctlon throu%g |mtpr%e processability:
=" operational parameters independent of flow velocity;

- larger specific surface area than particulated process supports.

SSB is a seamless technology that facilitates production through improved
processability:

- better resolution than competing technologies;
- suitability for highly viscous liquors and solids content;

- abolished leakage of support pariicies to the product.

Therefore, according to the method for purification, separation, detection,
madification, and/or immobilization of target chemical entities or target
biological entities present in a fluid as described herein, the fluid containing
the target entities is passed through the SSB device, then the target entities
will specifically bind to the functional coating of the modified surface of the
microwire supports, and/or interact with the ligands present in the surface of
the microwire supports, while impurities and the fluid will pass by unhindered.
If necessary, a chemical or biological modification can be carried out on the
target entity. Optionally, additional steps of washing the channe! and
discharging undesired components and impurities of the sample fluid can be
carried out and finally the resuiting chemical entities or the resulting biological
entities are eluted or desorpted and recovered.

In & preferred embodiment, microwire supports provide an excellent surface
for growth of adherent cells. Disposable SSB devices are designed to provide
sterile growth surface and continuous supply of fresh culture media. The
system is suitable for continuous extracellular protein production and for cell
production following a harvesting step.



10

15

20

25

30

35

15 - better resolution than competing technologies; - suitability for highly
viscous liquors and solids content; - abolished leakage of support

particles to the product. Therefore, according to the method for

purification, separation, detection, 20 modification, and/or immobilization

of target chemical entities or target biolegical entities present in a fluid as
described herein, the fluid containing the target entities is passed through
the SSB device, then the target entities will specifically bind to the
functional coating of the modified surface of the microwire supports,
anmaﬂﬁﬁaﬁécﬁfﬁ?mﬁfﬁ%qraaﬁéw%ém WP OEGERaos OB RunARidwieolid
suppess, syhﬂeemhmws andhitredbedoiieassdyctivininsiesend phase

neg ﬁﬁfag;sao har i Qﬂﬁ?ééﬁQ,dH}‘é%t'QHon’él;%‘? nne@fﬁ&ﬂstuﬁm

entlt tiona &I?y additional steps of washing the
%lﬁ Bﬁ i( Bg/mponents and impurities of the sample fluid can
be carried out and finally the resulting chemical entities or the resulting

biqrmmﬂ;eméiesar@p@bﬁ%@rcﬂ@mm@mdjr&@ﬁgr@é Iﬁ?'ﬁ riatss of
QWA C t
of adQ it CQ%H’ﬁﬁé%f?;ﬂé’r%@éﬁ‘ﬁfé?fgié‘g%ﬁi§§k§éﬂ£&?§gﬁv‘%e%éie“éﬁa'

grRA s @H@%cﬁ%’ﬂ%@@@ﬁpﬂ)ﬁﬁﬁ%ﬁf’ itienal veigeisTAdvastages and
syitetnrigssofthistdnfeedinmindibbseorracaiidae pt dtcingee ditkahiatitefart upon
Ce@x@ﬁ%ﬁﬁ@?ﬂt thﬁ@l’@’ﬂ%@é@gﬁéﬁﬁﬁﬁﬁ'ﬂ&?@@ lé?rr!@cﬁﬂf’ hcﬂﬁ%f?ffr%ﬁb invention.
embo nt, the use as so por fo ase syn eS|s
rrﬁ)%vsfggl\%mcr P OIRIE SISRIE |Vﬁ 6’?’ 8% H? ZP i@#ﬁ%‘sﬁ@

prﬁlﬁmﬁ’@%@ﬁ?tﬁédiﬁtﬁrﬁﬁt%@ﬂ%@éﬂfF@)WBBﬁﬂitlons with 5 |mproved

processability. Throughout the descrlptlon and claims the word "comprise”
anehiptigas of the word, such as "comprising”, is not intended to
exclude other technical features, additives, components, or steps.
Additional objects, advantages and 10 features of the invention will
beExamapiafExampin o mitrawire-supparopretdaatination of the

description or may be learned by practice of the invention The following

exﬂﬁ‘é%‘?éﬁ[&:%%%"&ﬁo%mﬁyug %?5\31:’ sSu po Ogn external diameter of

24 .4 micrometers is described:

A glass tube with an external diameter of 7 to 10 mm and wall thickness of 1.0
to 1.4 mm filled with a metallic alloy consisting of 69 % cobailt, 4 % iron, 1 %
nickel, 13 % boron and 11 % silicon was fed at a feeding speed between 0.9
and 1.5 mm min-1 to the induction oven of a microwire production machine.
The oven temperature was set between 1,260 and 1,330 °C. The resulting
metal-filled, microwire support was cooled with running water and wound at a
winding speed between 150 and 250 m min™ to form a spool that was stored
at room temperature until use.

The thickness of the glass layer of the microwire support and the total
diameter of the microwire support can be modified by adjusting the
temperature of the induction oven, the winding speed and the feeding speed.

Example 2. Production of EcoR l-activated microwire support (C-S
bond):
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intended to set the limits of the present invention. 15 EXAMPLES
Example 1. Example of microwire support production The production of a
continuous microwire support with an external diameter of 20 24.4
micrometers is described: A glass tube with an external diameter of 7 to
10 mm and wall thickness of 1.0 to 1.4 fr#n filled with a metallic alloy
consisting of 69 % cobalt, 4 % iron, 1 % nickel, 13 % boron and 11 %

SilieR witer 381 A WARPRESEPWGLE BERABF Ly b TGS

the i dHction oven o micrO\{wre prof tign machine. The oven
temperatiie37as L &&We‘é?] Ysol r$§ Y3IECSHERRGHifRyfor thirty
metanHiRI ahiReGNiIRRgspbitayAbe solerpivas tndmthamargig iveeadin

at aunviingjngase eRdveivetaASCaradimdRIB R fRLIT A SRPAINNESR was
Staydaah AEEIPSIAER Y AR, AcROR SRR ol la dlaes BXRr 5 o
of the microwire Support and the total diameter o RINidrawire suppor

cak?b%”?ﬂ&ﬁf@%y tPgane ifenieratifebniegRawinrsBlere @leoom
wiitenngespived. dritbththéeedpppdpeasl ridsdekenditti2rétredhatiornntilspBsed to
o e e A por 98
ol B R BN R S St ester i
tefienguier thé anshorsradnsthandrdlyhmicrewirersuppathyamtoen
thémeateetivitioBa0dittitsah Exduet d lemaynfénpdly thetstopaTibrsddre elipgdh & TE
"iigaseR piFEAD BN R MIRYYRSHIRGMIBNLEAIRE Wb 2 i
(3-aminopro I{i%}g{hOXl%Jane,l water under nlt,roc};en atmosphere at )
oS R ARG R e S BRSSP AR BRI e lorio
expaideépfol & mang wastiedn. Hollwiiery an ethanol wash, the microwire

support was treated with 2 mM 4-maleimidobutyric acid

r %ﬁ%ﬁ%ﬁ%’%ﬁﬁﬁﬁé%ﬁﬁﬁ? B R HRP R & e
péf‘fﬁgfé?"bﬁ‘ ofiar5seR 4 gansitiverpiasmid

2.5 ug mL" of pCMS-EGFP plasmid (BD Biosciences, Catalogue number
6101-1) containing a unique target site for EcoR | enzyme was exposed to the
activity of EcoR I-activated micro-wire support for 4 hours in an agueous
solution containing 50 miM NaCl, 100 mM tris(hydroxymethyllaminomethane,
10 mM MgCl> and 0,025 % Triton X-100 at pH 7.5 and 37 °C. The activity of
the EcoR l-activated micro-wire support on the plasmid molecules was
analyzed by agarose gel electrophoresis. Non-activated microwire support
was used as negative control.

Electrophoretic analysis of the activity of EcoR I-activated micro-wire support
on the plasmid molecules

600 pL. samples of the supernatant obtained following treatment with EcoR I-
activated micro-wire support were precipitated in 70 % ethanol!, solubilised in
water and electrophoresed for 40 minutes at 10.5 Vem™ ina 0.8 % agarose
gel in TAE (0.04 M tris(hydroxymethyl)aminomethane; ¢.001 M
ethylenediamine tetraacetic acid, pH adjusted to 8.5 with glacial acetic acid),
using TAE as running buffer. The gel was stained in 0.5 pg mL™ Ethidium
bromide in TAE for 20 minutes and observed under ultraviolet light. Only



buffer, pH 8.0 (0.1 M tris(hydroxymethyl)aminomethane and 1 mM
ethylendiaminetetraacetic acid in water; pH adjusted to 8.0 with
hydrochloric acid) for 16 h and washed in TE buffer. 15 Example 3.
Application of EcoR I-activated microwire support to the treatment of a
EcoR | sensitive plasmid 2.5 ug mU' of pGMS-EGFP plasmid (BD
Biosciences, Catalogue number 20 6101-1) containing a unique target site

for EcaR.l enzyme, was exposed to the,_activity of. EcoR l.activated
R S S e e e AT N St P e mpjeoutes.
NaCl, 100 mM tris(hydroxymethyl)aminomethane, 10 mM MgCI2 and
0,02kdrhplatdn PrddGatigiiof . avidih&ctivaleeianivrywdrdiaipsoR (Amida
I-am@lg%yvgsrw’gport on the plasmid molecules was 25 analyzed

by agarose gel electrophoresis. Non-activated microwire support was

used as negative control. Electrophoretic analysis of the activity of ECOR
|-adthparaigranire - SURPeUppast iy iiaéed Jen?B mingtesds acsebdipn consisting
sasfplesohiieciar i aipatogdaivethiade Wiy 4f9@mg1/ﬁ‘é§ MtBOiE@@RtKg_tled

ac IGFQ- s e
B B o PO 87 B

agliRIEdJuIGR VAR FoTsPIIRISHhFUIRAYCARM IohrR MimipR; theoninowire

10 35supyiehediathies thoraaghty aoiddin wdiastaddsdnicaidd diacldl mbieties in

acightersinsdd\ia emarminaddfies iheaebyas stabasd PHRR REbierent

Ethidium, bromide in TAE for 20 minutes.and observed under ultraviolet . .
P ERS S Rl T Enale 2 e e oo g viain-
plEGHYE IR INCIRYIrERHRANE-4. Production of avidin-activated microwire
support (Amida bond and Urea bond): 5 The microwire support was

15 INgbRted far Posmiies iy p solution consisting of 1 volume of 33 %
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hydrog‘e‘“n"'p‘e%ﬁ?“é?rom Volumes of concentrated

The microwire support was then incubated in dichloromethane containing 2 %
of 7-oct-1-enyltrichloresil for 16 hours at room temperature under nitrogen
atmosphere and then rinsed first in dichioromethane, second in methanol and
finally in water. The resulting microwire support was incubated in an aqueous
solution of 0.5 mM KMnQ,, 14.7 mM NalQO4 and 3 mM K>CQ; for 24 hours and
then washed in water and treated with an aqueous solution of 0.05 M N-
Hydroxysuccinimide and 0.2 M N-(3-Dimethylaminopropyl)-N"-
ethylcarboediimide hydrochlorade for 7 minutes. The microwire support was
then rinsed in phosphate buffer saline (PBS) pH 7.0 and incubated for 16
hours in PBS containing 0.2 mg mL™" avidin. The avidin-activated microwire
support was washed in water, then in 20 % ethanol, dried in a nitrogen stream
and kept at room temperature until use.

Procedure 2 (Urea bond):

The microwire support was then treated with 2 % 3-(isocyanatopropyl)-
triethoxysilane in Dichloromethane at room temperature for 16 hours under
nitrogen atmosphere. The resulting microwire support was incubated in
Dimethylformamide containing 0.2 mg mL " avidin for 1 hour at room
temperature and thoroughly washed in water.
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ammonia. The microwire support was then washed three times in water
and treated twice with concentrated sulphuric acid for 30 minutes. The
microwire 10 support was then thoroughly rinsed in water and sonicated
for 10 minutes in water, rinsed in ethanol and dried in a nitrogen stream.
Then two different procedures, Procedure 1 or Procedure 2, were
followed to obtain the avidin- activated microwire support. 15 Procedure 1

. |  GVIEE - bated
RS, A G RE A A R e umpct fe the
rodfaRilizatipe of AleHirrbound subsiarSand then rinsed first in

dichloromethane, second in methanol and 20 finally in water. The resulting

N LS SRy T U0 b I analyzec
el fot g et A VGG TS MR HAPOT oS (7 bated with
HylirexesceErhialcamitgsiainEPERhrig Puffare asdiyip KPBS) for 45
ethyloatbsditnidenhgdipehaaiesl cTios v thiuiippofteaRweMEd SYPEStand the
w. ' ' f [ . incub

o L T B g B I T S o e B
i BTG P RP LB 9050 oSt I PamarRSCaRe s ar
nittdigaviciabboht dNarkestivaied mitraweeaupparitivasaskel Rooedative
(Useatpeind): The microwire support was then treated with 2 %
3-(Isocyanatopropyl)- triethoxysilane in Dichloromethane at room
temperature for 16 hours under nitrogen atmosphere. The resulting
migERle 8 Furdurtine olpliganusisatidemrtinaietmicrewinmgupport:
mg mL"™ avidin for 1 hour at room temperature and thoroughly washed in

WaEs cdduie @M M%ation of Avidin-activated microwire support to

the immobilization of bictin-bound substrates The ability of
avidin-activated microwire support to bind biotin was analyzed 5 in the
foll iRy aRRwira Fdppadivatinewieated fos B poinuias incubatetionidonsisting

flusir ¢ sastinmzi@irBEon) hyare de i pernhatedid @ res SRR R datrdRsd
ammonia. The microwire support was then washed three times in water and
treated twice with concentrated sulphuric acid for 30 minutes. The microwire
support was then thoroughly rinsed in water and sonicated for 10 minutes in
water, rinsed in ethanol and dried in a nitrogen stream. The microwire support
was then incubated in dichioromethane containing 2 % of 7-oct-1-
enyltrichlorosil for 16 hours at room temperature under nitrogen atmosphere
and then rinsed first in dichloromethane, second in methano! and finally in
water, The resulting microwire support was incubated in an aqueous solution
of 0.5 mM KMnQOy, 14.7 mM NalO; and 3 mM K,CO; for 24 hours and then
washed in water and treated with an aqueous solution of 0.05 M N-
Hydroxysuccinimide and 0.2 M N~(3-Dimethylaminopropyl)-N"-
ethylcarbodiimide hydrochlorade for 7 minutes. The microwire support was
then rinsed in phosphate buffer saline (PBS) pH 7.0 and incubated for 16
hours in PBS containing 10 nmol of H.N-d(CTT), oligonucleotide per square
meter of microwire support surface. The oligonucleotide-activated microwire
support was washed in water, then in ethanol, dried in a nitrogen stream and
kept at room temperature until use.

Procedure 1 (avidin - biotin bridge):




5

minutes at room temperature. Then the support was washed in PBS and

the fluorescence emitted by the biotin-bound fluorescein on the surface of
the avidin-activated microwire support was observed in a microscope

under 10 ultraviolet light. Non-activated microwire support was used as
negative control. Example 6. Production of oligonucleotide-activated
microwire support: 15 Procedure | (Amida bond): The microwire support
was incubated for 20 minutes in a solution consisting of 1 volume of 33 %
hydrogen peroxide and 4 volumes of concentrated ammonia. The
midMRiraiRpopligRyHentidastrily e tinrowire falepemhwas resteeed by
twitreculithtingnodoinsdet aitahmicraeitd PR BrintipRod eI yordred saline
SURPEIS VAR ReNOALHAIN BNSRALR IR PORGRHGEICRNAR fiuses

in water, ripsed in ethanol'and dried in a nitrogen s he microwire
suﬁ%’gﬂ{%fgﬁ“@ﬁq B&Yé&%@%@dr&ﬁ thane containing 2 % of 7-oct-1
enyltrichlorosil for 16 hours at room temperature under nitrogen

atrEseRnple 72AppHdaaafivTanitigwird Shipire r8anSeafRtdt cell growth
methanol and finally in water. The resulting microwire support was

incybated in an aqueous solution of 0.5 mM KMn04, 14.7 mM NalO4 and
3 VPR CRREWITS A HRRPET AR DRIRShERT Ve Aeian faassphsanigining
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nniafehdief ad @10 reegyaitiect&c’p & Qnatnoamesse of heidadawing day the
supplture witdiamihaotgsiaoete alittefaeiivaiedi pHCENi tReSIEHRRIWRS

W .
B P et LR L D BECA A  yie ¥thum.
AR SR iR SRR G TS SHERSHHEE GRRTDRRR Bycsirect
byohsarsatiog efitincatithandheniticwwi s sppparirsphasghanddnitiered
saliferdsBpe. PH 7.5 containing 0.2 pM biotin-d(CTT)7 oligonucleotide for
45

Example 8. Application of microwire supports to the construction of
static support bed (88B) devices

in order to produce the microwire support based device, the static support
bed (SSB) device, the microwire support was arranged in such a way that &
number of continuous, paralle! microwire support elements were aligned from
top fo bottom of every functional unit of the device, being a functional unit the
length of the device that only contains whole microwire support elements and
being a microwire support element every distinct length of microwire support
that goes from top to bottom of a functional unit. The inlet of the microwire
support device was connected to the feed-containing vessel through silicon
tubing and the outlet of the device was connected, also through silicon tubing,
to a three-way valve that led either to the product reservoir or fo the waste
depending on the regulation of the valve.

Example 9. Application of oligonuclectide-activated microwire support
to the purification of plasmid DNA
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5 minutes followed by a wash step in PBS. Example 7. Application of
microwire support as substrate for cell growth Sterile microwire support
was incubated for two hours in a vessel containing 10 culture medium for
eukaryotic cell growth. All the process was carried out in sterility
conditions. Then, a suspension of a eukagyotic cell line at 1.5X106 cells
per mL was poured into the vessel containing the microwire support and

IncHhRBHRITiE oRied BB KT RIAM 0L piRaRPPRIEEEN R RIBMNGH
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PIRSRAY,,, was used as negative control.

Analysis of plasmid-loaded micro-wire support:

Oligonucleotide-activated micro-wire support loaded with plasmid pCMS-
EGFP/GAA1T as described above was washed in Visualisation buffer (0.1 M
NaCl, 0.02 M Sodium acetate, pH 4.5). Then the support was incubated for 10
minutes in a 1:400 dilution of PicoGreen (Molecular Probes; USA), a DNA-
binding fluorescent reagent, in Visualisation buffer. The support was then
washed in Visualisation buffer and observed in a microscope under
fluorescent light. Only cligonucleotide-activated micro-wire support treated
with pCMS-EGFP/GAA1T plasmid showed fluorescence due to the emission
of light from DNA-binding fluorescent reagent bound to plasmid pCMS-
EGFP/GAA17 on the surface of the support.

Example 10. Application of SSB adsorption to the modification of
immobilized plasmid DNA molecules

A microwire support activated with d(CTT), oligonucleotide and BsrB |
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pCMS-EGFP/GAA17 was constructed by inserting the DNA affinity
sequence 5 SEQ ID NO:2, into the Bgl Il restriction site of pCMS-EGFP.
Oligonucleotide- activated micro-wire support was equilibrated for 30
minutes in Binding buffer (2 M NaCl, 0.2 M Sodium acetate, pH 4.5).
Then the ofigonucleotide-activated micrpawire support was incubated for
two hours in Binding buffer containing 10 pg mL-1 plasmid

ChETL AN AL AR IR < 8RS oper ved (28 fove
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on &nd @Ngbrmakadedeﬁaeﬁ\natedewmampmmr&ﬂmagw {Zad tHaGl, 0.2
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Qrt was incubate ution buffer (1
15 ns(hyéoxym’e y g%n I%Qgﬁe? @%ﬂe& 9re rﬁﬁﬂ@’f@ﬁgg eﬂ’ﬁNA
acﬁeqyﬂ@%pcm@m@mr&@mu WapPEEed Hurealtdhtssystemat room
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M2 PR el ors aagm& e e e i et cHanged to
on@bﬁmémfﬂﬁ He dsthydonsymashyd jspoindoaekba et Bladvhid pCMS-
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Mig[2seAR B CNAREBepRS&AAYighh PAhrAligonucleotide-activated
micro-wire support treated 30 with pPCMS-EGFP/GAAI7 plasmid showed

fluorescence due to the emission of light from DNA-binding fluorescent
relExample bl Bakienirtp o ricbrepaatior on SRBsdedinesf the
support Example 10. Application of SSB adsorption to the modification of

o ﬂg%&?#jﬁ%&‘?égg% NG el s AMTISONIR THERGK I WA ey are

tame as escrabed m the following example:

A S5B device based on microwire support was built as described above. This
device was set in a system as described in previous examples. A suspension
of magnetic particles in water was continuously pumped at a flow of 1mL min-
1 through the SSB device while an external magnetic field was applied using
fixed magnets. When the magnetic particles are settled on the surface of the
microwire support, the magnetic particles can be detected through their
magnetic interaction with the microwire support. When the concentration of
magnetic particles breaking through the SSB device was the same as that of
the feeding suspension as measured by turbidimetry, the inlet flow was
changed to water and the external magnetic field was eliminated by
withdrawing the magnets. The magnetic particles were recovered in the
product reservgeir of the SSB system.

Example 12. Magnetic shaking of the static support bed

A magnetic shaking procedure has been deavised to aid during the elution or
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24 restriction enzyme was arranged to form a static support bed (SSB)
device and this SSB device was connected to vessels using silicon
tubing, a pump and a valve as described in previous examples. Binding
buffer (2 M NaCl, 0.2 M Sodium acetate, pH 4.5) containing 10 pg mL-'
plasmid pCMS 5 EGFP/GAAI7, which castains two target sites for BsrB |
enzyme and a DNA sequence complementary to (CTT)7, was pumped

thr, t alell[s C in', Then
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s oM 0SNG SRR VRS FeRR o
b oS TR el SR e il A alch By was
fofbRnapetaminion kg Mdrisdbrdromymietbyiamioppsthans; L MG
desitwimbdizouinceisadevivearil 5l 915).STBEMABAATEHBOEEY in the
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contimirg ly pumped iszaﬁaw@? %Ir?\]ﬁl_ m%%%ﬁgmf gééngg\%%@d by
wiHERR m%gnetic field was applied using fixed magnets. When
the magnetic particles are settled on the surface of the microwire support,

th_Exﬁ@I%tifPamBﬁs%?ﬁ%@ﬁ f&& Hmng@ HW%%EW%%&%?%?&@
w | ire Su . n the concentration o netic particles
oren i e A i RO R et SRl R
sRYRPRIEN as measured by turbidimetry, the inlet flow was changed to
water and the external magnetic field was eliminated by withdrawing the
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of the SSB system.
examp?es ?Xr cﬁ@cnucfeotideﬂcﬁvated microwire support with the only

difference of the substitution of H,N-d(TTTGTGATGCTCGTCAGGG)
oligonucleotide (SEQ ID NO:5) for HaN-d(CTT); oligonuclectide (SEQ ID
NO:1). This primer-activated microwire support was used to produce a static
support bed (SSB) as described in previous examples. The metaliic core of all
the microwire support elements in one end of the static support bed were
connected to the positive pole of a power supply, while the metallic core of all
the microwire support elements in the other end of the static support bed were
connected to the negative pole of the power supply. This SSB was arranged
in such a way as to produce a SSB device as described in previous examples
where the electric connections of either end of the bed were electrically
isolated from the inner space of the SSB device. By applying different electric
current between the poles, the temperature of the SSB could be regulated
between 30 °C and 95 °C. Two thermostatic devices were connected fo the
ends of the SSB device, in such a way that the temperature of the inflowing
and outflowing liquid could be adjusted between 30 °C and 95 °C. These
devices consisted of water filled coils surrounding the outlet tubing connected
to the SSB device. An aqueous solution at pH 8.8 containing 200 yM dNTP,



35 Example 12. Magnetic shaking of the static support bed A magnetic
shaking procedure has been devised to aid during the elution or 25
de-sorption step from the microwire support during a static support bed
process. This is exemplified in the following description: an
oligonucleotide- activated static support pgd was arranged as described
for the production of microwire support devices. A 10 pg mUI plasmid
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ce a static support bed (SSB) as

descrlbed in preV|ous examples The metallic core of all 25 the microwire

15 sum@g @t@@ﬁ&&tﬁdwéﬁme.%@mesgas%hgwa{s e&ﬁgﬁa@@oﬂq of a
1TV i f al
At o e N B G SRl T atie surpart bod were

connected to the negative pole of the power supply. This SSB was
arrame@nlmmtwwaw@@mr@r@dpp@reS@Beckwsa@&idﬁqa@heﬁdmn g way:
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bed were elect
20  paraliel microwire supports per group. A bundle was produced from each of

the groups of microwire supports by binding together the ends on one side of
the microwire supports and applying melted plastic material. Then the same
procedure was applied at the other end of the microwire supports.

25  Eight filter membranes with 0.2 pm pore size, 10.75 cm long and the shape of
hollow fibers with a lumen of 0.5 mm were prepared so that the lumen at one
of the ends of every fiber was blocked by collapsing the fiber at that end while
the other end remained open.

30 Then the bundles and the filter membranes were aligned parallel to each
other so that four filter membranes had the open end on one side of the
alignment and the other four had the open end on the other side. Then all the
ends on one side of the alignment were embedded in a plastic disc 15 mm in
diameter and 5 mm thick. The ends on the other side of the alignment were

35 embedded in a disc similar to the previous one but perforated in the centre to
produce an inoculation port consisting of a 1 mm hole through the disc, The
ends of the bundles went though the discs exactly to the point that the surface



isolated from the inner space of the SSB device. By applying different
electric current between the poles, the temperature of the SSB could be
regulated between 30 C and 95 C. Two thermostatic devices were
connected to the ends of the SSB device, in such a way that the
temperature of the inflowing 35 and out#owing liquid could be adjusted
between 30 C and 95 C. These devices consisted of water filled coils
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sequence TTTGTGATGCTCGTCAGGGAATTC (SEQ ID NO:6) on the 5'

end 5 and the sequence GAATTCCCTGACGAGCATCACAAA (SEQ ID
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5 AR 18 1A ASUBISt 3P exhins FERAg e
10 sohpeiingsrebinedsiasseyindenvemsseaiedciagadner dp et tha@ell growth
fillsg@aelsenatography system to separate the amplified double
stranded DNA fragment from the enzymes and residual reaction
components. 15 Example 14. A%pllcatlon of microwire supports to the

col %686 Hre CellarulipSR B e visemyiththecei-aarigraies disnwea
buatiesatédhinTderisteniippmmsitiens fradinsd inting iowinwmayiedia at 37

15 m@%a%amaerewaen/s,rdegewem{mgs%e 5;3@59&%%&5%9 ?h% tube
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e i
and &r@gg é ?E)m?%ers i?‘;g Ié%enn o&% %?r% 6%1 eg %’S&%@ge‘m
20 tlﬁﬂ H"ér’ Wﬁ fdigat 37 °C and saturated ina 5 % CO, atmosphere was
continuously fed to the Cell growth SSB device.
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of the ends of every fiber was blocked by collapsing the fiber at that end
while the other end remained open. 30 Then the bundles and the filter
membranes were aligned parallel to ea@§ other so that four filter
membranes had the open end on one side of the alignment and the other
fouramed the open end on the other side. Then all the ends on one side of
the alignment were embedded in a plastic disc 15 mm in diameter and 5
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filter megnbrangg eIy eAAheflisch tn?ottéﬂ gtyyeen both

sides offhe disg. 2,13 AUARISIARE G undles, filter
membr%@g HiSeS AR EH ISeghanrdithe %lﬂga%%d'ﬁﬁd)@rs RS ization
Vﬁ'&'&ﬁ*sr FHREY, I?:t%@ﬂtnéﬁt%f%@%%%m éhgﬂtﬂﬂ” Ueed 'Qic%e” IéYentlty to
0@;@ tﬂp%%ta Steklley 1drC o F Yt macrowwre

T en the scs and the Oopenlngs of the ass cyln erw

%%@%ﬂ% JOR} R!th %@@Q&%@&é gqﬁx'&%emz&%% 8530 Gl

QU Hexr b AR W k! 9@ t?ét ESA TGS
%ﬁﬁ&i&"f@%‘t%&é g d then th

ce tible pamcles
Méb@t?%ntﬂ et% %% 8 gg e&%ﬁﬁ i
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a eu?<aryot| |ne at per m was njectea into the Cell
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was sealed. Silicone tubing was connected to the open side of the Cell

2 3akdavipnetanceulitirmetiant 37 GO SANAIRRIn AR and i
%9 ﬁé%@%ﬁggg }Q{%ﬁe c%n 'Qltl%reisf méfena emg aﬁi‘ena selectez from th:

group consisting of glass, metallic, ceramic, polymeric and plastic material.

3. The static support bed according to claim 2, wherein the central core of said
microwire supports is made of metal, and at least one coating layer of said microwire
supports is made of glass.

4. The static support bed according to any of the claims 1 to 3, wherein said static
support bed has a maximum cross-sectional dimension in the range of 0.5 cm to 1.5
m, and a length in the range of 0.5 cm to 10 m.

5. The static support bed according to claim 4, wherein the maximum cross-
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28 CLAIMS 5 1. A static support bed for purification, separation,
modification, and/or immobilization of target chemical entities or target
biological entities present in a fluid, whef8in said static support bed

comprises one or more microwire supports secured by their ends, these
rrﬁ%ﬁeﬂﬁ‘l 5B el G AT} B < ke a0 Sk 10e Iangth e range
c8re h&Pohe Br more coating layers, and being suitable for the

\aAtétanhment of target 10 chemical entities or target biological entities, S
TS etAECSHIRRRE BPEHRCRRAETBIIR RVebiieeiaipsal indichrepindhe microwire
naa?mm'%g%wwﬁ SRSRICSIORs I ieanioq irvifiR s2ageebiarm to 1000
LAY B AR SHRSH - Seshana HmaisiRRdatisriewsaHan 5.
immobilization 15 occurs through attachment of the target chemical entity
o tar@eshiel QUi e pEY 48 JREYRCERR! SORHRE A IR R HARRI RIS have a
on tg%s%fgrcessqgéhgoryé?gvmvg% isupigfc%glts; and wherein the1stat|c support
bed Is placed into € ner VoITe of AT tHThE JiA0iKe it & fength to
nARBHETERP SsSE6tiADAl fsnesaiarstatie suppast theo Gfkn the 20 magnetic
field is not used to separate and/or detect magnetically susceptible

reicl ' flyi e netic interactjon established .
ﬁt&\féﬁ%ﬁ#ﬁ?%ﬁ%&%‘%&s%gggg%@&agr?dé \Elglé? r{%g%%ﬁ‘é% y%u%c%%?fﬁ'g the ricrowire

PHRRRES B2Yo aRotit MRIHUT 1IS5ePa RS IRAG | BTBRIRICD, FAtR leigefban 500.

central core and the coating layers are made of a different material, being

the THaleHals RISk i AL HpGing R Ry OSSNl 985S 8%@”%2 Jhe microwire

- ceramic, polymeric and plastic material: 30 3. The static support
AT

2R O R &PEH IS ERBSPEsHe A SipenRirdwie 'mshdhan 1000.

is made of metal, and at least one coating layer of said microwire

fﬁ@&ﬂﬂ@éf&l’fﬁaﬂﬁ?} §5hrg|9§§-ébp§%'@t ; %?%EQQWQH%SQCE’%C@@@ hBRCEny given
. . . Wherein said static uppQrt bed has a maximum

o e T AT, S0, B he AN (HGuA other

tABGRAGE HE CIIfS $OPRRS. The static support bed according to claim

4, wherein the maximum cross

11. The static support bed according to claim 10, wherein the angle between any

given individual microwire support and any other neighbouring microwire support is
between 0 °and 10°,

12. The static support bed according to any of the claims 1 to 11, wherein the surface
of the microwire supports is modified by coating the surface with a functional coating
selected from the group consisting of polymeric, proteic, gelatin, or collagen coating.
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29 sectional dimension is in the range of 0.5 cm to 50 cm and the length

is in the range of 5cm to 1.5 m. 5 6. The static support bed according to

any of the claims 1 to 5, wherein the mié®wire supports have a maximum

cross-sectional dimension in the range of 1 pm to 1000 pm and a length

to maximum cross-sectional dimension ratio larger than 5. 10 7. The static

support bed according to claim 6, wherein the microwire supports have a

mbkirHifhP@lissLpseibhed dirserdinn te grimahgehsreipthedig@tdpmsatetzd from

[Ifiihgt@@WMUmg:rﬁﬁfcém.ﬂﬁlﬁ%@&ﬁﬁ?iﬁl@ﬁaﬁ%%ﬁ?ﬂgf t@ﬁ’tfbégcﬁ antigens,
ti po cc any of the clai 0. 7, wherein the _

e L Ly pe et A L e el igvee. chemica

dFREHEEN FEAISR)SRRSEAD SO0 PIgSTRESREIC AN B drietadrdingudectides, a

angnafabiadcledmtziBing Sz Whectimshegnoigrosdrecruppils ey eplandithifsting of

A iRHRsyPe ' ' ' ip | . 0.Th

statli s%%o&t%%ﬁ?aﬁgggﬁﬁﬁm%ﬁgﬁﬁgg cqgl%‘?lés% gjaqgv 8%& r% an%/argl%%methyl,

NG SR SURIBRFE S Yh Srigleanshrienyb aaddniguimsPhipm.

other neighbouring microwire support. 11. The static support bed

aLOTHEGEAICIARD A, BERIEIB B0 PR L SRR ARMYEANENIMAL § from

ICIO support.and any other. neighbouring microwire support is . .
OOV RD BerIEt o, 8 el il SalR AR or Ao 2y aptie. antigens
clURRia RPiS, WRRsitidAThSIManES of then@iTTewvirdislagitsts detetgplifieghemical
byataipsisg thersicelacenytithts, figiesionad sratingindd el GRANIMANG otides, and
gﬁﬂk'iﬁr‘é@]ﬂ'iﬁ’ig?ﬂ. of polymeric, proteic, gelatin, or collagen coating. 35 40
30 13. The static support bed according to claim 1, wherein the ligand is
selected from 5 the group consisting of cells, biological tissues,
arftibbickestatintibippios, mattigensdingdeiciainids, peptedathbanRentsselected from

%Wﬁ%&@%@%f%@%@ﬁq @m&alpﬁﬁ@éy%%tﬁ%?@é?%ﬁe&%m S’c:ollag'an
0 un hg

I|g|d§ sugars, amipoacids, proteins, nucleotides, a” comy contal o
aP@n‘&%na‘?ﬁroﬁﬁ%&é&%d?mﬁeﬁ% Jroelp'oReidtingeptides, coenzymes, lipids,

sugars, aminoacids, proteins, nucleotides, cyanuric chioride, quinine, p-
mercurybenzoate, phenyl boronic acid, and a compound containing a functional
group selected from the group consisting of aldehyde, aromatic amine, nitrene,
maleimide, carboxylic acid, isocyanate, diethylaminoethyl, quaternary aminoethyl,
quaternary ammonium, carboxymethyl, sulphopropyl, methyi sulphonate, butyl, octal,
and phenyl, and mixtures of them.

16. A microwire support secured by either end, for the integration in the static support
bed of any of the claims 1 to 15, said microwire support having a multitayer structure
segregated into a central core and one or more coating layers, wherein the surface of
the microwire is modified by:

a) attachment of ligands directly or through a finker; or

b) by coating it with a functional coating, the coating being a coating which
may interact by covalent or non-covalent coupling with the target entity, with the
proviso that the functional coating is not a polymeric coating.
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diethylaminoethyl, quaternary aminoethyl, quaternary ammonium,
carboxymethyl, 10 sulphopropyl, methyl sulphonate, butyl, octal, and
phenyl, and mixtures of them. 14. The sfdtic support bed according to
claim 13, wherein the Iigand is selected from the group consisting of cells,
biclo | i Sues antibodie rbro icSs antl ns, nucleic acids,
pﬁmﬁgf rﬁ'cs?rmvgﬁéeés : enzadrﬁ%% 'R O%Sg?icaa{ cat I%@?F%ﬂe fcGpAa! core and the
c‘é‘?&ﬂlﬁﬁ&ﬁ@nﬁ&m@%ﬁ:ﬁrﬂéﬂ'ﬁﬁrﬁt siRfariel absinedbrisaseomimselected from the
nucleptidesising ompidssemefhenseddmithecsiatisrieprRosidaes meesrging
to claim 1, wherein the linker is selected from the group consisting of

polymeric coating, proteic coating, gelatin coating, collagen 20 coating,

éﬁy Bﬁtht%‘?é@"%ﬁ‘t‘i@é?{E aﬁﬁ%‘f@tﬁ%ﬁﬁo@“ﬁ@bfﬁ%@%@n@?ﬁeﬁ lighesein the core
sofgeas] amsinadredsipproténsiadeché otidies aagoaudastiaddaatuiniagsis made of

g4lrybenzoate, phenyl boronic acid, and a compound containing a

functional group selected from the group consisting of aldehyde, aromatic
amine, nitrene, maleimide, carboxylic acid, isocyanate, diethylaminoethyl,
qlRteirinignitice tRYRIRS crraeidiagy wnanmpnitnheatbioxymathyl 18, wherein its
suiphepiaRybsnetiyiordiReRA I Y %%n@é‘@fphﬁ% 08IPHUES i length
E@m %ﬁilﬁﬁ@gg |er8 %ugp&rt seciu)quetdag Eelther end, for the integration in

e static support ?an o the clalmssft i) @% microwire support
having a multilayer structure 30 segregated into a central core and one or

nigrefcomtingdl fyreparifidativei st suidacerolitbatimicavdie iﬁwm@uifm&vm target
@r@%&&t@ﬁ%éﬁ Loengds s g%@ e@fﬂggg Aéﬂi‘tﬁ g ?igr)dbxs%%) a hneq E Itgupport

tional coating, thie coati eing a coating which may
M@?ﬁ%ﬁﬁ%ﬁ%@%‘i‘%?@aﬂa Vth &R fﬁ?&é@%ﬁ@@pwﬂgthe 35
ptbtnsdlttmatﬂmducmti‘anrah@chaangr@h@hammkgtmtlﬁasoatlwgéﬂ Balogital entities
The rﬂ@r@.\wr%umt Q%‘Pﬂt@gc%{%ﬁ%m?]ﬁe"gﬂﬁf@% 5% gayal core and

tp’eF &a%ll ers arf rnade of a differen raterlal bein e materials

SRS T e A oL o1 RS S BlABce rES doi Reirovie
mmﬁ@tpf ?hat@'fﬁﬁp g PPRAatcrowire support according to any of the
alpispacHalte, £ZryheIein th@ear@aptarssrs;égtea@%@rﬁuﬁt&rbﬁtﬁ@%@g%t entity;
@Ft%ﬁ&%ﬁ\; le\ﬁﬁél?ﬂs %Rgt'&%laﬁ/ S 5 @acd scﬁarg:ng undesired components and
impurities of the fiuid; and

e) eluting the resulting chemical entities or the resulting biological entities;

with the proviso that if a magnetic field is acting upon said static support bed then the
magnetic field is not used to separate and/or detect magnetically
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glass. 10 19. The microwire support according to any of the claims 16 to
18, wherein its maximum cross-sectional dimension is in the range of 1
pm to 1000 pm and its length to maximum cross-sectional dimension ratio
is larger than 5. 15 20. A method for pugfication, separation, modification,
and/or immobilization of target chemical entities or target biological
entities present in a fluid, using the static support bed defined in any of
tREsoembiie Rarticies RpsREtdheMHistitiryel) Ibammagneticiteratiamegtablished
thettesgrtichentcalientitipsonistargesditbiogipalteatiieasinistite panates.
volume of a channel containing the static support bed; 20 b) attaching the
ts% eécheml al entities or target biological entities to the microwire
ﬁp BSARCLIRY M BEHD & BpHBRIEID, 2ARARY SHTEhienseRlies to the
Htatigicappaddiidation on the target entity; d) optionally, washing the
channel and discharging undesired components and impurities of the
f d nd Zﬁ ?2 eIutln%IhetresuItln |cal tltle or the resultin
blologlcafnentl ie SRt The pr%st% %rﬂ’?a%@ fie ?%&%5"‘388%“0 field is
sHp'sdde @%@Wﬁé’@ﬁﬁ@rb@ldécohfé@'fé’tﬂ:Eﬂé?éprshﬁétﬂ’ﬁ@éfﬁﬁt@ygmrate
and/or detect magnetically 30 35 40 32 susceptible particles present in
t5§ ﬂ'f"%tpﬁgﬁ%% tQSC (?91%5 H?é?rglgt{ﬂ %?at%?él (il Si)ewv?eln theﬁl lization and
microwire supports an etically suscep Ie partlc gs 21 OMhe
FthGEE A5Gy to claim 20, wherein a electric current is applied to the
static support bed. 10 22. The method according to any of the claims 20 to

2y, W%&H@QE@&%&'%%@W“@S‘ t%ﬁ@?eﬁliaﬁ%sé{@B Q:%qn@{ses s Joading a

sh ing and/or heating the s e meth accor to any
RS RS2 ARSI LA R AT oR YLBe Shecfiatiasaly continuously

Ioadmg a culture media into the inner volume of the channel coniaining the static
support bed.
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24. The method according to claim 23, wherein the step a) comprises

loading a culture media and a suspension of at least one cell line, and
optionally continuously loading a cultur@dmedia into the inner volume of

the channel containing the static support bed. 20 ABSTRACT Static

support bed for purification, separa}l %Q#Itcatlon and/or immobilization

of target entities and method using t ereo e invention discloses a

static support bed (SSB) for purification, separation, modification, and/or
iBtabbibzation bEthfgebatifeatcal, estitiestiontaryetifdetagcaldentitesobilization of
PrssRRLRifAUAq ThamiatisayRRorL ged of the present invention

COMpriSES one Or more microwire supports suitable for the attachment of

target chemical entities or target biological entities. 1/2 SEQUENCE
LT$TINGertir0<iDREB| @ SHSTEMSpSIL bed 2(BSSiafier sppiforatived fezparation,

PridleRIiARNSeRRIBHAMMEEHAEHASN W@f&‘eﬁ“@ﬁéﬂﬁ]@é@rémml&zqg%Pﬁozo!oglcal
tar eétentltles nd meth dB% Ihereof<]};’)30> P587PC

Toehed! Drb U ooiE A SRR a8 oL g VAT omerises
m@Qfmzqm’sczqwa@ig@mﬁwwizQ@J%ﬁﬂﬁc?éia@lﬁwtloétﬁm@&@h@mcéﬁb@ntrtles
t &ltarget biological entities.
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