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where these are composed of the same sugars they are referred to as a

homopolysaccharides. If they are of different sugars they are referred to as

heteropolysaccharides.

The most abundant heteropolysaccharides in the body are the glycosaminoglycans
(GAGsS) also referred to as anionic mucopolysaccharides. These molecules are long
unbranched polysaccharides containing a repeating disaccharide unit. The
disaccharide units contain either of two modified sugars galactosamine (Gal) or
glucosamine (Glc) and an uronic acid such as glucuronate or iduronate. GAGs are
highly negatively charged molecules, with extended conformation that imparts high
viscosity to a solution containing the GAGs. GAGs are located primarily on the
surface of cells or in the extracellular matrix. The GAGs of physiological significance
are hyaluronan, dermatan sulfate, chondroitin sulfate, heparin, heparan sulphate, and

keratan sulphate.

Heparin, and the structurally related heparan sulfate, is a heterogeneous group of
straight-chain glycosaminoglycans having anticoagulant properties. Although others
may be present, the main sugars occurring in heparin are; (1) a-L-iduronic acid 2-

sulfate, (2) 2-deoxy-2-sulfamino-o-D-glucose 6-sulfate, (3) B-D-glucuronic acid, (4)
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with a hydrophobic solvent such as butanol.

Both of these methods involve multiple chemical steps which can be both time-
consuming and costly. Furthermore the use of harsh reagents, such as high salt
concentrations, acids and solvents, have the potential to damage the structure of the
bound carbohydrate and also have a number of associated safety issues. The number
and types of carbohydrate that can be bound to a surface is limited due to need to

tailor the reagents and conditions used to the type of complex to be formed.

A method of immobilising carbohydrates to a biosensor in order to generate a
detectable signal via the specific binding of a protein, virus or cell is disclosed in
US2001017270. The complete carbohydrate, or fragments thereof, referred to as
oligosaccharides, can be modified at their reducing end with an O-, N-, C- or S-
glycosidically bound aglycon, which can be an aliphatic or an aromatic compound, an

amino-acid, peptide- or protein molecule or derivative thereof. Examples of aglycons
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Plasma polymerisation is a technique which allows an ultrathin ( e.g. ca.200nm) cross
linked polymeric film to be deposited on substrates of complex geometry and with
controllable chemical functionality. As a consequence, the surface chemistry of
materials can be modified, without affecting the bulk properties of the substrate so
treated. Plasmas or ionised gases are commonly excited by means of an electric field.
They are highly reactive chemical environments comprising ions, electrons, neutrals
(radicals, metastables, ground and excited state species) and -electromagnetic
radiation. At reduced pressure, a regime may be achieved where the temperature of
the electrons differs substantially from that of the ions and neutrals. Such plasmas are
referred to as “cold” or “non-equilibrium” plasmas. In such an environment many
volatile organic compounds ( e.g. volatile alcohol containing compounds, volatile acid
containing compounds, volatile amine containing compounds, or volatile
hydrocarbons , neat or with other gases, e.g. Ar) have been shown to polymerise
(HX. Yasuda, Plasma Polymerisation, Academic Press, London 1985) coating both
surfaces in contact with the plasma and those downstream of the discharge. The

<

organic compound is often referred to as the “monomer”. The deposit is often
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concentrations in the resultant plasma copolymer (PCP) (Beck A.J., Jones F.R., Short
R.D., Polymer, 1996, 37(24), 5537-5539). Suitably, the monomers are ethlenically
unsaturated. The functional group compound may be unsaturated carboxylic acid,
alcohol or amine, for example, whilst the hydrocarbon is suitably an alkene. An
example of plasma copolymerisation is the mixing of acrylic acid with octadiene in
varying proportions of: 100 (aa) : 0 (oct.), 90: 10, 80: 20, and so forth until 0:100.
Alternatively, the ~functionalised monomer may be allyl amine. By plasma
polymerisation, it is also possible to deposit ethylene oxide-type molecules (eg.
tetraethyleneglycol monoallyl ether) to form ‘Vnon—fouling’ surfaces (Lopez G.P.,
Ratner B.D., Tidwell C.D., Haycox C.L., Rapoza R.J., Horbett T.A., J. Biomed.
Mater. Res. 1992, 26, 425-439). Addition of a small amount of functionalised
monomer (e.g. acrylic acid) introduces functional groups for subsequent
chemistry/binding etc, in an essentially non-fouling surface. It is also possible, to
deposit perfluoro-compounds (i.e. perfluorohexane, hexafluoropropylene oxide) to
form hydrophobic/superhydrophobic surfaces (Hague Y., Ratner B.D., J. Appl.
Polym. Sci., 1986, 32, 4369-4381). This technique is advantageous because the
surfaces have unique chemical and physical characteristics. Moreover, the surface

wettability, adhesion and fiictional wear characteristics of the substrate can be

modified in a controllable and predictable manner.
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Although several studies have investigated the immobilisation of carbohydrates to
plasma polymerisation treated surfaces, they have failed to demonstrate the
immobilisation of the carbohydrates in their native form. In W094/10938 (Case
Westemn Reserve University), WO90/00343 (Cardiopulmonics Inc.) and W001/45862
(Innerdyne Inc.), carbohydrate immobilisation is based on the use of a chemical
adaptor, linker or spacer to couple the carbohydrate to the plasma polymerisation
treated surface. As such, the carbohydrate is not bound to the surface in its native
form but rather is chemically modified prior to binding possibly altering the structure
or binding specificity or functionality of the carbohydrate molecule.

EP1048304 (Novartis) describes the covalent immobilisation of polysaccharides
coatings to a plasma polymer surface of n-heptyl amine. This document addresses
the provision of coatings that have a reduced rate of fouling by proteins (for
biomedical devices, particularly contact lenses) and thus reduce rates of adverse
biomedical consequences. Thus the covalent binding of polysaccharides to a surface
appears to be essential for long-term patency in biomedical devices. The covalent

binding of the polysaccharide involves first the covalent binding of a difunctional link
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The “native form™ is intended to include carbohydrates which are not physically or

chemically modified, or carbohydrates modified to the extent that the functionality,

for example substrate or binding specificity or biological activity, is unaffected. The
skilled person will appreciate that minor modifications to the carbohydrates are
possible without altering the physical characteristics of the molecule. However, it is
preferred that the carbohydrate molecule is bound to the plasma polymer surface

without any modification to its native form.

It is preferred that in its native form, the carbohydrate can passively adsorb to the

plasma polymer treated surface.

Preferably, the carbohydrates are passively adsorbed to the plasma polymer surface.
Passive adsorption is intended to include, for example, non-covalent, electrostatic,
hydrophilic or hydrophobic interactions between the carbohydrate and the plasma

poly&ner surface.

According to a further aspect of the invention there is provided a method to

immobilise a carbohydrate molecule comprising the steps of:
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pl asma of faiexamplagrfe6;to 8. More preferably, the pH 1s between 6.8 and 7.4.

In an altemative preferred method of the invention, the carbohydrate molecule is
negatively charged. The carbohydrate may be negatively charged under acid

conditions, for example at pH 2.0, 3.0, 4.0, 5.0 or 6.0.
In a preferred method of the invention said monomer is a volatile alcohol.
In a further preferred method of the invention said monomer is a volatile amine.

In a yet further preferred method of the invention said monomer is a volatile

hydrocarbon.
In a yet still further preferred method of the invention said monomer is a volatile acid.

In a preferred method of the invention said surface comprises a polymer comprising a
nitrogen content of at least 2%. Preferably said nitrogen content is 2-20%.
Alternatively said nitrogen content is greater than 20% . The percentages refer to the
percent of nitrogen atoms in the surface. For example 20% nitrogen means that 20 of

every one hundred atoms in the plasma polymer is nitrogen.



iii) coating a surface with said plasma to provide a plasnma pol yner coated

surface; and iv) contacting said polyner coated surface with at |east one
type of caVBIAYMMEI%8 npl ecul e, whereby said carbohydr at £GRFRIIGHRAHS

passively adsorbed to the polynmer coated surface. In a preferred nethod of
t he i nvenfheamtregancdcontemb ofig dnefhee isslepmmusieddyy methads bérein disclosedrgadiasé ng at

| east one_car bohydrate |l ecule. In a ef.erred nethod, the carbohydrate is
provi dede}i'“r‘?""éi1 Uh1te iagh °rpﬁ§§?18]reogﬁeﬁﬁg{ pgifrogen, may Sln‘ﬁF%s,‘“e;Sngﬁ &8, Mre

prefer ab|%0t&%u&ﬂsﬂ&&9§b¥ﬁg?ﬁp§).8 and 7.4. In an alternative preferred
met hod of the invention, e carbohydrate nolecule is negatively charged.

The carbohydrate nay be negatively charged under acid conditions, for
exanpl e pH 2. 3.0, 4. 5.0.0r 6.0._.In a preferred t hod. of .t he .
vt | ort LHRETABlGaRRIEs i Bisd 4 wod i et o8 T Y PRI HGRERBPRbA et ho
of the i naipis®NuBfMirhtdiPRERC | DnipoRiA i a8NbREnic! Amihek S haldgbhdied
preferred néthod of the invention said nononer 1s a volatile “hydrocarbon.
In a yet ddtfids| dlefimihearhpxgtier aceds raptlhcatbaxylatbs olefivict ndriles bupowmisner is a

volatile acid. | referred nethod .of thg inv i on I d.syrfac
compr | sexgeies el eb A QP FycHarBen Suh SRS eicr aidiic g5
Pref er ablayiyR@ifsdy. t TRE SMorfoRitr Gled | ot e2Q&finic AhERENRL 1o/ 8L Yofhdizabler 0gen
content is'greater than 20% . The percentages refer to the ™ percent of

ni t r ogen Gicbns compaunds ssuchace. cfaohexengipcyclogsiiaviet and e nyalempanehate 20 of

every one hundred .atons ,i.n.the plas I r.is nitroge 7 2004/ 040308
pCT! 20 GaP ORI REEHIE i 5 DB SRECH! EBH Gobgraedeepe: dRedrARvREd by

net hods hBgsgi dycHt TemPs@slisaRActaag 1, KNohBmindcydl6hdahe 6P insEBEPAE, alRET Cent
nitrogen maybe neasured by x-ray photoel ectron spectroscopy (XPS).

Pol yner i zapiwonhypaimeszabigin gasplasgiagsed in the practice of the invention
preferably

Particularly preferred are polymerizable monomers containing hydroxyl, amino or
carboxylic acid groups. Of these, particularly advantageous results have been
obtained through use of allylamine. Mixtures of polymerisable monomers may be
used. Additionally, polymerisable monomers may be blended with other gases not
generally considered as polymerisable in themselves, examples being argon, nitrogen
and hydrogen. The polymerisable monomers are preferably introduced imnto the
vacuum chamber in the form of a vapour. Polymerisable monomers having vapour
pressures less than 5 x 10”mbar are not generally suitable for use in the practice of
this invention. The vapour pressure of monomers may be elevated by heating of the

monomer.

Polymerisable monomers having vapour pressures of at least 6.6 x10mbar at ambient
room temperature are preferred. Where monomer grafting to plasma polymerisate
deposits is employed, polymerisable monomers having vapour pressures of at least

5x10™ mbar at ambient conditions are particularly preferred.

To maintain desired pressure levels, especially since monomer is being consumed in
the plasma polymerisation operation, continuous inflow of monomer vapour to the
plasma zone is normally practised. Continuous removal of excess gases is

accomplished by simultaneously pumping through the vacuum port to a vacuum



conprise unsaturated organi c conpounds such as ol efinic am nes, hal ogenated
ol efins, olgfini boxylic acids and carboxylates, olefinic nitrile
conpounds, &6&68§%§$@a ol efins and ol efi ni ¢ hydrocarbons. XaF/kBa0&{0p4653
include vinylic and allylic fonts. The nononer need not be ol efinic,
however, tsoutse. [Saiograemiezadu-polymeyisdble gasesrprewnftbn eyabied dore yhdwo ldéscbargs

cycl opent ane _and _cycl opropane._ are 0 nl olynerizable.in |.asmas by
gl ow di scH&r § Sﬁ%%ﬁg gﬁVﬁ@?gvgfﬁ@ggﬁgﬂgﬁﬁn%gﬁa éﬁFEaggﬁgdﬁﬁﬁgﬁﬁgﬁéﬁ as 1,

2- di am negyslkpbexsaviRub@r punisihg dating plAm3 | poOym&ERARIYpYsiHeh YARY Jubatkite i n gas
pl asmas. Particularly preferred are polynerizabl e nononers contai ni ng

hydr oxyl , lafieqsoesss o %M%@W@ﬁH%Lacid groups. O these, particularly

advant ageous results have been obtained through use of allylamne. M xtures
of polymerisable nmononers may be used. Additionally, polynerisable nononers

nmay be bl endgaphles bh topiosl nidaferd Qhclu@e N batnGRas hA@ eRasateP! niiRé | sabl e
i n thensel ves, exanples. being argon, nitrogen and hydrogen. The

pol yner i s@emponidsonprte 30 ecaphaar atoans. YMpret btz 28neabene  Ethwlenieabhanber in

the form qf vanour. Pol [i | e .mononer s havi ng _vapour. ressures | ess
than © x SEsamRR hpoiByy FERLORR rifBRy T odafdyor Sk e IIHNL o

thi s i nvenfliyRiinel [$atuit &8 Wiondhfss tichde fm TRyl &ilie SpiopylaRing hepietind¥ndreat i ng
of the nononer. Polynerisable nononers having vapour pressures of at |east
6. 6 x10- 2fbHRINGPropds- ent room tenperature are preferred. Were nononer
grafting to plasma pol ynerisate deposits is enployed, polynerisable
nononmer s havi ng vapour pressures of at |east 5xl0-3nbar at anbient

condi t i ongnar frthe prefumedrthathpd of &g &ention sa8i polgmer dempried 4r aniavice- | evel s,
especially since nonomer_is bheing consuned in the plasma pol ynerisation
oper at i on,podamari nthsueo-pPakymsl 18 Pronsrehky theaplesma pelymesisapom ofah A3ganis s

normal | y Cl . | r SS§: ' | shed by
il t amecTans VR sot B PR oF R Rrah (BKRS BicHE SE Ty RERGERNG A 040308
PCT/ GB2003/H34@f3arbon would be of up to 20 carbons (but more usually of 4- 8). Examples

of alkanes are butane, pentane and hexane. Examples of alkenes are butene and

0

pentene. An example of a diene is 1-7 octadiene. The co-monomer may also be

aromatic-containing e.g. styrene.

Co-plasma polymerisation may be carried out using any ratio of amine : hydrocarbon,
but will be typically using an amine : hydrocarbon ratio between the limits of 100
(amine):0Chydrocarbon) to 20 (amine):80 (hydrocarbon) and any ratio between these

limits.

The glow discharge through the gas or blend of gases in the vacuum chamber may be
initiated by means of an audiofrequency, a microwave frequency or a radiofrequency
field transmitted to or through a zone in the vacuum chamber. Particularly preferred
is the use of a radiofrequency (RF) discharge, transmitted through a spatial zone in the
vacuum chamber by an electrode connected to an RF signal generator. A rather broad
range of RF signal frequencies starting as low as 50 kHz may be used in causing and
maintaining a glow discharge through the monomer vapour. In commercial scale
usage of RF plasma polymerisation, an assigned radiofrequency of 13.56 MHz may
be more preferable to use to avoid potential radio interference problems as with

examples given later.



source. Since sone non-pol yneri sabl e gases are often evol ved from gl ow
di scharge gas plasmas, it is advantageous to control gas S ressure at
| east i n%‘g?? 4{')’ﬁq38§|gh si mul t aneous vacuum punpi ng duri ﬁﬁg)ﬁ%ﬁgiﬁﬁ"%‘“%§

pol ynmeri sate deposition on a substrate in the process of this invention.
Exanpl es of typical nononers include, fully saturated and unsaturated am ne

conpoun . 20 carbon ons...Nore typically, 2- rbans. Ethylenically
unsat ur gi\gg? Ocvg')(anlpsguaﬁ%sn %gg@%ﬁ&? Pg}ﬁ{gor“ is’r%ﬁ);n ayz%ec e&%%/e%gp Pgt?’lfel %Wkéam nes)

i ncl udi psmalpolynasrisae.depaditisiat ©€ Nestiikss glow! disiharmethyy Beemployed,opyl am ne,
heptyl am ne and di am nopropane. In a further preferred nethod of the

i nvent i SRt @ogus o armbsteierpifagedo dhe aa5 plasmpmaydeyipisFmittens dusng dieymer i s
' cSra it ! o U ot od
L Ranch e piEnRe R RBRINTRa St Bl koA lsof Bt dlag, oot urate

hydr ocaefgihuens kthbdstreast digutstaikGuefatd W the (bBeilltin® pes plasiah fyr 9dedreds) .

Exanpl es of al kanes are butane, pentane and hexane. Exanpl es of al kenes are
but ee afAvcralaispesidon fmeanaynheecaployedsi dhe plasmp polymersate Ega.t depesitso- nonomer
may al s e L G- el e el | y j.sation may
e carr ud s SRRk SRR oL ey e (B0 WARDRacrtind SRR AP el

t ypi cal inconfingng pameesisatde | notdhegarpon nidioherd)et weParihfe thé mplanaf 100

(am ne): 0( hydrocarbon) to 20 (am ne%: 80 (hydrocarbon) and any rati o between
these = PphpiesisatipResombiiramentatignyand lnpsrfghedifie clymentsorplapentaligrgies in t he

vacuum m;gﬂg,r i d : f%}g f m cr owave
frequengy or aoc?a;%‘i ?Pgdgéﬁégfa%%ﬁ%%ﬁ ?f‘%h tofng’rﬁ‘\?%%glﬂg 1’ltgﬁ’tzone in the
vacuum ohah®eflasnia polytdridatey isp tyfiedilye tbwdrsthiahewosld obrrespoadli tof paguency (RF)

di scharge, transmtted throqu a_spatial zqne in the  vacuum chanber by an
el ect r oBlyalriawice g Stpilagly, pir the plasmagepiwmgristion of, agrilis agido 5800x¥nge of RF

. I . ) i . LS| q
fr;algﬂ'? ai %(?Iﬁgﬁ{:&gk%g}ag%g?hgﬁgeeﬁ erlgmﬁgoﬁ%gﬁ&ﬁ%gﬁﬁ%ﬁ)ﬁd g‘%‘éﬁrﬂgpgi Zln scal e
usage opolReciyliascid Expysuesr tirmato either afi tiessmgraded mdhahemdn dncabsedcel3. 56 MHz

may

of a gas plasma, as through intermittent exposure to a glow discharge, allows for
grafting of the monomer to the plasma polymerisate, thereby increasing somewhat the
level of the functional group (amine or carboxylic acid) in the final deposit. Time
intervals between plasma exposure and grafting exposure can be varied from a

fraction of a second to several minutes.

In a preferred method of the invention the plasma polymer is deposited from a plasma
of W/FM of < 10° J/kg and ideally < 10® J/Kg and more ideally <10’ J/Kg.

In a preferred method of the invention said carbohydrate is a homopolysaccharide.

In an alternative preferred method of the invention said carbohydrate is a

heteropolysaccharide. Preferably said heteropolysaccharide is a glycosaminoglycan.

In a preferred method of the invention said carbohydrate is a sulphated biomolecule,

preferably highly sulphated.

10



be nore preferable to use to avoid potential radio interference problens as
wth exanples given |ater. 9 WO 2004/ 040308 PCT/ GB2003/ 00

di schar ge n¥¥y2 ‘ﬂé@ 45308 cont i nuous but may be intermttent ?ﬁ%aﬂ’ﬁﬁ‘?@o%& ng

pl asma pol }/Ibrrerl sate deposition. , a continuous glow discharge nmay be

enpl oyed, @tﬁékpromf@edfmaﬂlgébﬁtthatmvma@éi gb'cpwenge&ly?ﬂna@n@lmsd be

| nterm “eﬁB éh:%ns@t\ﬁ%%y h QAHE{ ' &éﬁl%taﬂ%?ﬁake c?x@n&roﬂces&r{r both a
conti nuous g ow d SC cont I ndous exposure’o BSEFREE sur f ace

to the resuéljarrmghqmanpdum bokeratalesiphed. overal | deposition time may be
enpl oyed. The plasma pol ynerisate that deposits onto the substrate

generally will not have the sane eI enental conposition as the incom ng
pol ymer i sapl &; o 0aRESoh OhvaigR0! Q‘i’c{d e 2 télﬁfa]%%% ﬂilé)%%%ﬁgdxﬁr%titon Some
fragmentation an Ss of speci |c e enents or elenental group na uraIIy

occurs. Thestution) suble thak dsvearbaiyyrate ibdalsi with the airfage.arheehindingrshgeld twont ent
of the pl asrr%élpol ynerisate pi cal ly. lower than would correspond to pure

pol yal | yI afHffglendy sireng fhat ﬂrew%éccaraaéw irnghitsdsaihe ﬁurérceatertpr pEte(ci d,
boxyl | d

cor rosponal b BlorBt bE HestbaF Y DTG fhd Bplotblofdlensts itRlg bl o0

unr eact ed bipoherrical drichet&cabsenc él“heaimﬁolghsedmmmﬁﬂe showdd @b bomiceiom tt ent

exposure to a glow discharge, . al] ows for % aftln of the nmononer to t he

pl asma pol §4RBr  JaEmmer dhat 1k Fgtaingcite 483thg) Rl a H’ét)’: 28 vismagstratgd by

functi onal r\gl\ggx, L i sit. Time
interval s B‘g't en ﬁ}%?n%gac%gis%%wa\hgulg(rha%?lhpblég%V(%{shulpgl %’gﬁﬂﬁle varied from a
fraction of a second to several mnutes. In a preferred nmet hod of the
invention the plasma polyner is deposited froma plasma of WFMof < 109

J/ kg and |H¥éﬂleyad§°1?§8nj? méasm@dpqrﬁmsr Fgéages ynay hggargiegput from 2 spheiosy ¢ ed
t hod of N
ot oS! SRR ABRE B PO B BATRRGIY SAEERY 0, i "

het er opol ysesaafiapHotto 10 §tepabto8 6a¥.d het er opol ysaccharide is a
gl ycosam nogl ycan.

Passive adsorption to plasnia polymer surfaces may be carmried out from a solution
‘containing polysaccharide concentrations (Ing/ml — 10 ng/mi 10-100ng/ml, 100 —
1000 ng/ml, or even microgram quantities per ml [1 — 10 pg/ml] ). Adsorption is
most likely (but not exclusively) to be carried out in the temperature range of 20 —
37.5°C.

Adsorption may be carried out from phosphate buffered saline or a solution of

physiological ionic strength.

It is well known to those skilled in the art that the adsorption of specific
polysaccharides, for example polysaccharides carrying a high net negative charge
(e.g. sulphated GAGs e.g. heparin) to plastic surfaces is difficult to achieve.
Plasticware which is available for biochemical and chemical assays (e.g. culture
dishes, 96 well microtitre plates etc.) is typically manufactured from polystyrene
(although it may be surface treated to improve binding properties).  Surface
treatments may include corona, plasma, acid or alkaline rinses, and flame. These
treatments introduce a range of new surface functionalities into the plastic, mainty

oxygen (alcohols, ethers, carbonyls and carboxyls, as well as peroxides). But, alone,

11



In a preferred nethod of the invention said carbohydrate is a sul phated

bi onol ecul r bly highly sul phated. 10 WO 2004/ 0403083/GB2003/004653
PCT/ GBZOOS%E)%@%@IO%{}% a further preferred nmethod of the inger(l;t izon saiD

gl ycosam nogl ycan.is..sel ecte fromthe group,consistin f.. hyal uronan;
der mat an gliﬂ%f’ C,tloc?ﬁléti’ﬁ:'fr%? t"1°fc1j PLUPYR g;pagq%epg@qomtl%ggpggﬁ?gﬁ}ypﬁgﬂ%ﬁd or
keratan sulybafi&. Passive adsorption involves the incubation of a surface

with the carbohydrate in solution, such that the carbohydrate binds with
t he surface. The binding should be sufficiently strong that the

ol ysaccharide is.iomobilised tp the surface.to,the exten that .jt cannot
e tesor bud B Yimirr MEotomrs Byt e POPSREbAGR it BloBEdCRITE: MPTERIET s
bi ocheni caket&&e&ﬁﬁm&aﬁolfsﬁg%ﬁﬁde 1ot am&mihaté@g%igve AfRdhidBaisd)osy d be

bound in “such a manner It retains its (n bi ol ogi cal activity, as

denonst r atled thy imbiobilisatiomwsurtiacesis gaodified éfonlexsmpleaby ithe b ofoa fakt y bi nd

with it ipn.solutio Passi.ve .adsorptjon,to plas pol yner syrfaces may be
carried oglonﬁcflf)?ﬂl%l&gf)?mpé alwg&ﬁ* WBI %&P’E@i&@ﬁ‘&rﬂ(’%@%\%?&a range of pH.
Preferably the pHis from3 to 11, for exanmple pH4 to 10, 5to0 9, 6 to 8
or 7. Passive adsorption to plasnma polyner surfaces may be carried out from
a sol ut i ofn a fanthteaiprafergedonkthed of tharndmtion sad stufaceiiopart pfabiostnsor. 10 ng/ ni
10-100ng/ M, 100 - 1000 ng/m, or even mcrogramaquantities per m [1 - 10
pg/m] ). Adsorption is nost likely (but not exclusively) to be carried out

in the temperiat Yeeapng® ht Hosensbis Sfraybe IRHAIIOBY e RRov@bA | 6 20Ut from
phosphate buffered saline or a solution of physioldgical ionic strength. It

is well koahnhydratelvosted swifadedd allawtthe deteetionefthierheleaul soinpe samplowhigheci fi ¢

pol ysacchar.i de for ex I | ysaceharj des, carrying.a, high n negative
Char oo ( B Sl tee BhdroBy CERERURRl RIS L BieP ey ot BT BT | ot
to achi ?Vﬁle bRisla?édr.cwame phéfd potyravddation | Bethod NodEhen® Fatmatiod ehem cal
assays (e.g. culture :

Y hgmogeneous surface which presents the immobilised carbohydrate in its native form

thereby facilitating sensitive detection of a molecule present in a sample.

In a further preferred method of the invention said surface is part of a therapeutic

\

vehicle.

Therapeutic vehicle includes means to deliver cells to a wound and includes, by
example: valves (e.g. heart valves); prosthesis; implant; matrix; stent; biodegradable
matrix; polymeric film; wound dressings e.g. bandages; ganze; tape; or plaster casts.
Implantable devices show increased integrity and stability when associated with
glycosaminoglycans, see WO00/64371. The present invention describes a vehicle
comprising a surface with a plasma polymer coating of glucosaminoglycan which has
improved properties when compared to prior art vehicles. Moreover, wound
dressings coated with glucosaminoglycans show chemotactic properties, see
US4837024, which attract cells involved in tissne repair (e. g fibroblasts, endothelial
cells) which enhance healing. The coating of dressings with glucosaminoglycans, in

particular, heparin, heparan sulphate or alginate.

In a further preferred method of the invention said surface provides a cell culture

surface.
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di'shes, 96 well mcrotitre plates etc.) is typically manufactured from

pol ystyrene watdolvo40gés it nmay be surface treated to inproveP@l/GBRNG/004653
properties). Surface treatnents nmay include corona, plasma, acid or

al kaline rinses, and flanme. These treatnents introduce a range of new
surface functionalities into the plastic, mainly oxygen (alcohols, ethers,
car bonyl s aimda gt Balydr prefagedvatdthas of reotvegn. sailitsyrfadeoisepart 0fl awiBvice

2004/ 040308 ECTIGBZ 3/.004653 .thﬁse %&pctkﬁqglltjgﬁ dolnqé rom)t.ea he
passi ve gd;‘g@ E)‘F;lolﬁal eﬁ‘&%éﬁf?&‘g h&P g&onb ! Algels RS @5_5? fiim)
preferre er ambhgacchari de is adsorbed pure. reover it is
preferred that thg pol ysaccharide is not contam nated (e.g. with albumn or
salts), or that the imuobilisation surface is nodified (for exanple by the
bi ndi ng of first iopol ecul e (fer.example,.albumn) that wll.in turn

bi nd the po flglﬁgscﬁaerdlk)ﬂle%l%o(i%ctf‘)d’r Pﬁeﬁ‘)rﬁ: &t ,ferlélé?o&reqr f° Eensi n%ﬁ{dleon sai d
surface is gamgefblaodiceiiRtioR bagd, tpladtic | bogesaiidamenikel Mnadictd hRSessad sithmy be
fabricated by the provision of a carbohydrate coated surface to allow the
det ecti on dtepsrianelpseankbblood cantined| thergh Gam dpwag. Alsohiaeluded ata dgviens

bi osensor UFa etk BT PSRN et he for mati on of a
honbgeneous surface which presents the inmobilised carbohydrate in its
native form thereby facilitating sensitive detection of a nolecul e present
in a sanpl e prve &‘t’ﬁ/ﬂr fusther grothad p& dhorartrationfsaith sunfapgeist Pash of AndaBimithace i s
part of a ther tic..vehicle. Therapeutic vehicle includes neans to

del i ver celrfqg‘i?c(%%§nm%a%% and includes, by exanple: valves (e.g. heart

val ves); prosthesis; inplant; matrix; stent; biodegradable nmatrix;
polymeric film wound dressings e.g. bandages; g?uze' or plaster

casts. | nphEaispperigealipe ds astllvknoin foniselga biplogies gliqimulcvsrthhen_
assoct at od bk mBXRSATH ISR 555y YRAPHAR! mncHEnBBRE ol vent | On

describes a“vehi'c ~conprising a surrace W | asna yner-coat 1 ng of
gl ucosam noglaysreteiny. € iagd, receptor, antibody) which has affinity for a target molecule

-

in a complex, often unfractionated sample. The surfaces obtainable by the method
according to the invention would have particularly useful properties in this respect
because the immobilised carbohydrates would have a high probability of retaining
their native structure thereby facilitating the binding of proteins which have

specificity for a particular glucosaminoglycan.
In a further preferred method of the invention said surface is part of a microarray.

Genomics analysis involves the analysis of sequence information (DNA, RNA or
protein) typically generated from genome sequencing projects. Typically
biomolecules immobilised for this purpose are referred to as arrays or microarrays.
An array is a two-dimensional sheet to which is applied different biomolecules at
different sites on the sheet. This facilitates the screening of the biomolecules in

parallel and on a much smaller scale than conventional solid phase assays.

Typically biomolecules are immobilised by chemical coupling or adsorption.
Currently arrays of biomolecules are made by depositing aliquots of sample under

conditions which allow the molecules to bind or be bound to the array surface.
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I nproved properties when conpared to prior art vehicles. Mreover, wound

dressi ngs apabhesfk/odop 9l ucosam nogl ycans show chenotactic | £S5, .S€ee
Us4837024, which attract cells involved in tissue repair (e!. gi. %p%@gﬁ:’ast S,

endot hel i cel l.s) whi .enhance healin The coating of dressin W th
o1 cos am ALETFCHHE, orfh aieH, PLTaIPeL RIBaYy Ph o RASRAR 6 ABPAFEEE S gl na e.
In a fur tdﬂ?erctl?ro%ﬁﬁdife%%'ﬁﬁhﬁgﬂiséﬁ. IR udRPbF Biffetait Sappleh A% of Hiplidgs a cel |
culture surface. 12 2004/ 040308 PCT/ GB2003/004653" In a yet further

pr ef er r edoraestithglel awfy cdvereaeh/tbogsands.sai d surface is part of a device wherein
said device is used in the collection of biological sanples froman aninmal,
preferably a human. Devices used in the collection of, for exanple blood or

serum sanphegpplicRot O£ sariyled AORTM & 898l el beFhdiRRtclagsihenls8Vfi“arapt t | es and
the like, which are coated with hepari’n to prevent bl'ood contained therein

f rom cl otnrimers”,Alfoo é¢xaniplel ede abened dixipressionudEdrorArrkysd ndy Natiwa | Kpsl sfor f or

l e di,al ysi ' ] t still furthetr. method of .the i ti id
curTace | GeSHRES SHARE o g HShal oonomipt AR PRy St SPRGerBERR cari on
is a wel Il)movyﬂmﬁphﬁﬁ@g&.?_ Stk P HYbAGIsSRIn HPOREHROYRELn abiLdige @

nol ecul e which is imodbillised on an inert matri x. The i mobilised nol ecul e

i s a prot3sale, (Bregds an| Gepetids, 1cépd-6r 1986x i bbby pnalfisis rofhadcrafaftays tiy for a
target nolecule .J4n a conpl,ex ft.en. unfracti gnat.ed sampl,e. .The rfaces

obt ai nabl WKLY, PRIl S avellebg AaY REAdeR, REED AT HRTROR ¢ { cul ar 1 y
useful priapefatd @endritelNfromr B PAEdy, BECRMBHlet Ae disATRE lih I9S5,coRospAdr at es

woul d have a high probability of retainin their native structure thereby
faci | it atdmgys #e tieallhgads mﬂrve@@illﬁsandmecg only\ance dplee beinedjsppend ef.

part i cul afy Ql4icosa RemVaahae WpRdl LOSK DS i sthumldod o e

I nvention said surfacé&€ I's par a mcroarray. nom cs anal ysi
the anal yddgfeedf pfdavibHity BAOWITE nhiindrBNAor, RNA or

An array comprising a surface obtained by the method of the invention would allow
the binding of proteins which bind, for example glucosaminoglycans. An array
maybe fabricated to contain different types of glucosaminoglycans to facilitate the
identification, from complex mixtures, of proteins with particular specificities and/or

affinities for a particular glucosaminoglycan or combination of glucosaminoglycan.

According to an aspect of the invention there is provided a biosensor comprising a

surface obtainable by the method according to the invention.

According to a further aspect of the invention there is provided a therapeutic vehicle

comprising a surface obtainable by the method according to the invention.

According to a further aspect of the invention there is provided a sample collection

device comprising a surface obtainable by the method according to the invention,
According to a yet further aspect of the invention there is provided an affinity

purification matrix comprising a surface obtainable by the method according to the

invention.
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protein) typically generated from genone sequencing projects. Typically

bi onol ecul es WVOn20e#/040308d for this purpose are referred to asp@IGBYR3064653
mcroarrays. An array is a two-dinmensional sheet to which is applied

di fferent bhprmys gu{oe% ﬁh‘t}}eg dsh&i oo R uRRnAth ttﬁ@resﬂeﬁfowd-gﬁ' 8 ﬁlﬁ:?éa]rfatyat es
the screening o he bi omol ecutes In parallel and on a nuch smaller “scal e

t han conventanprating® birdagerdsanabbstaythe nigipddadcbyding orthé sxvahtéon. ar e i mobi | i sed
by chem cal coupling or adsorption. Currently arrays of bionolecules are
made by depositing aliquots of sanple under conditions which allow the

mol ecul es t Acbirfido@b DRriBEURDedOIRCIREAR Bidfd RGRoviddBa ¥EN 200 B9R3A8

PCT/ GB2003/ 004653 Alternatively, or in addition, bionolecules nay be

synt hesi sedcaprising asurfscesbtdizabée kyndie Im;hﬂnceicadcyrcmg forttle myention. i nmobi | i sed.
The nunber of different sanples that are applied to a single array can reach
t housands. The application of sanples to forman array can be facilitated by
the use of AardnbdiREnt"éfeihe inventieh vENAHW Be SREcriBRASD &Eé)%ﬁﬂ&'oﬁ Iy MTCH@AhArrays,
A New Tool for Genomics, Shalon, D, in Functional nomcs, I'BC library
series; SoutcfezencefMthe mmﬁmsteﬂﬂﬁany@p%m@eﬁ]ﬂ@me by Hybridisation to

A igonucl eotides on a Large Scale, Trends in Genetics, 12: 110-5, 1996)

The analysis of mcro-arrays is undertaken by comTerci ally available "array
readers” Whiighreal B didigghatPndtidtiRisBation Sfafifaﬁf méapparsigfemat ed fromthe array,
for exanple as disclosed in US5, 545, 53 Arrays are typically nade

i ndi vidually and used only once before being disposed of. Therefore, it is

of "1 epr oauct BT+ o o Rl e p i PG SR PRle g 2 urrace

obt ai ned by the met hod of the invention would allow the binding of proteins
whi ch bind, for exanple glucosam noglycans. An array nmaybe fabricated to
contain di fFléﬂ@nﬁ Bjnsing of differenis berandgprpparatonsotof aﬁylamm plagtpe polymer

i dentificat] O?ed [Qm conpl ex m xtures, of proteins with particular
specificiti @ rPc}?Sr affinities for a particul ar glucosam nogl ycan or

conbi nati on of gl ucosam nogl ycan.

Figure 4. Binding of KC to heparin on allylamine plasma polymer coated plate.

Materials and Methods

Plasma Polymerisation

Plasma polymerisation was carried out onto 96-well microtiter plates using allylamine
as a monomer. An RF (13.56MHz) power of less than 10W was used with a flow rate
between 1-5 cm3stpmin'1 and a reactor pressure of around 2x10mbar. The chemical
nature of the deposited film was analysed by X-Ray Photoelectron Spectroscopy
(XPS). A schematic diagram of the plasma apparatus is shown in Figure 1.
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According to an aspect of the invention there is provided a biosensor

conpri si ng wo %686 obtai nable by the nethod according t ' nLion.
According to a furtﬁer aspect of the invention there is pr}g({/'ﬂt/ggﬁdog/\&?&ﬁ

t herapeutic, vehicle _conprising a surface obtainable by the nmethod accordi ng
to the in L g to a further aspect of the invention there is

provi ded_sichamplas Sldi66 AT botlSH) ARYSOIAISinGrRoAH fdshdkainabl e by the

met hod according to the invention. According to a ye rt her aspect of the
i nvent i on ptdpsictary srepmueni)chodrmaght difofri BB wt ropur tefipesdturenFatimwing steadged i si ng a

surface o i pabl t he net hod accor di to the ipventipn. 14 WO
2004/ 0403%%‘?@2%%%1%2% ER%%W&FWGSW?%%WE*&%‘H&%C%%"; ®of the
i nventi onrdrh@hRipgibould 0168 ks dveld Edt8Asd @ing & SITRlyBldit cfoctt Mhdi6culOQteal nabl e by
the nethod according to the invention. According to a further aspect of the

i nvent i on therleink malupe fromdwihaa T861-b) @daliome ebals TeBiol.ddhepr. 286,142 784sur f ace

obt ai nabl hpd or.gdi t i.gvent i An enbodi nent of the
i nvent i onig\ﬁﬁl &ﬁmﬁiﬂg&@%@%%ﬁaﬁwlgﬁﬁ? Q\%Nﬁ th reference to the
following materials, nethods and figures: Figure 1 is a diagramatic
illustration of a plasma apparatus; and Fjgure_ 2: Binding of Heparin to
al |yl am nSoBEsHE Goelred 208 Rl 2PBE Pl BA4ST Biiha A SPAEF { Cient
heparin prapAs dfiQBmptfy At x@te%ﬁsamng%y ABdorptibifd ﬁitﬁfafl%ad dHagur e 4:

Bi nding of KC to heparin on allylamne plasma pol yner coated plate.
Mat er i al s aiyldminest inerded PlatesnavePtieyraegd afatonoentftias nashowinyindigusa? i Bgugas

carried oyt onto -well. mcrotiter t es. using. al.l 1 .as a nomer .
A RE( 13358 R it e B magin e isi v 08 B 155 BsB ot veen
1-5 cnBst pihepledbih AssHaWNr PJEM%SH{)}?aIQfa A& edxshéchdid@ (Hp Than&hem cal
nature of the deposited filmwas analysed by X-Ray Photoel ectron
Spect r oscugpg the same detection system. Figure 4 shows an assay with a different detector
protein (the mouse chemokine KC; where binding was determined using a
biotinylated antibody), at a range of concentrations, with HMw Hp coated at 500
ng/well. The binding assays in figures 2 and 3 were conducted at pH 6.0, whereas, the

experiment in figure 4 was performed at pH 7.2.
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(XPS). A schematic diagram of the plasma apparatus is shown in Figure 1. 15
WO 2004/ 040308 PCT/ GB2003/ 004653 Adsorption of Heparin Heparin was adsorbed
onto both allylam ne coated and uncoated (Manufacturers proprietary

treat ment) i.ght from PBS at roomtenperature. Follow ng standard ELI SA
met hods, the nd heparin was washed fromthe surfaces, and the
remai ni ng bound nol ecul es were detected using a biotinylated detector

nol ecule (i.e., the Link nodule fromhuman TSG 6) (Mahoney et al., J. Biol.
Chem 2786, 212764A 2mpthed (toommotplisek 4f leAsbagnar e L%ft @arb@hndraf&m%we(lgg?)
Col our was sured using a plate reader in the usual manner.
The resultg:%}(gﬁ)h‘@i?i ?%%%1%) r@iur separ ate neasurenents of adsorption onto
untreated and allylamne treated plates, over the range of concentration is
shown in flgure 2. Figure .3 co res three di fferent preparations of
heparin (i.é), hﬁﬁﬁ“ﬂgl gﬁﬁ@ﬁoﬂg%HSOWﬁethe previous assay), |low M
(LMwv Hp) anq a decfre%]a'ﬁv\g g%mg@rﬂl%n(éﬁp 10-ner)) using the sane detection
system Fi gu e 4 s assay with a different detector protein (the
mouse chenokiipe KOntaetieg e dirfadé vgthaeesd gdetseranionprdvidsi aglaamabpadymeny beatet]

anti body), at a raq?e of .concentrations, with HM Hp coated at 500 ng/well.
The bi ndi ng assayy§rref PP‘bures 2 and 3 were conducted at pH 6.0, whereas, the
experiment g fi QdhRctng\eid Pl ¥Bsked@burbide Avith ath@as%ﬁé Mpe Jf: cafbdiBli@d to

i mmobi |l i se at” | east one type of carbohydrate nolecule conprising the steps
of : i) providing molpollgmeri zabl e mononer source; i) creating a plasma of

;g: Snemr)nggg[ 8ere§{'J l?eocgat a(iltglﬁglge mo ecufeai(s:%asvs\'il\;[epy asd%oﬁaeg X AR LR tgéaret%/ plasma

immobilised.

2. A method as claimed in claim 1 wherein the carbohydrate molecule is

passively adsorbed to the plasma polymer coated surface.

3. A method as claimed in claim 1 or 2 wherein the carbohydrate is provided as a

solution comprising at least one carbohydrate molecule.

4, A method as claimed in any of claims 1 to 3 wherein the monomer is a volatile
alcohol.

5. A method as claimed in any of claims 1 to 3 wherein the monomer is a volatile
amine.

6. A method as claimed in any of claims 1 to 3 wherein the monomer is a volatile
hydrocarbon.

7. A method as claimed in any of claims 1 to 3 wherein the monomer is a volatile
acid.

8. A method as claimed in any preceding claim wherein the surface comprises a

polymer comprising a nitrogen content of at least 2%.
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iv) contacting said polymer coated surface with at | east one type of
carbohydrate nol ecul e, whereby the carbohydrate nol ecule is passively
adsorbed on the surface and thereby inmobilised. 2. A method as clained in

Cham e n SRR § OBRPE NS AR RO ARA Lo Lhe
wherein the carbohydrate is provided as a solution conprising at |east one

carbohydrate nolecule. 4. A nmethod as _clainmed in any of clains 1 to 3
wherei n t he Wonorfemethodas,diged|ig anzapéseemls_ T'go 7 avhessin dbe %?%P&PW@HS?S@ any of

claims 1 to apéw%]ﬁrcg _ri%f‘i‘@ ATRRO rcoh§n_g%gé%@ﬁl%go%am ne. 6. A nethod as

clainmed in Ims1to whereih the nononer is a volatile
hydrocarbon. 7. A nethod as claimed in any of clains 1 to 3 wherein the

nononer is vol atile cid, .8. A netho s clainmed in an recedi ng claim
Wherern the Wort duanibeas sl T aTier Zonet Pt e Po e SOMIBA of at
least 2% 14Qroxf], TRIAOEr @Sb&dyat A8 drfuyfs! @i m 8 wherein the nitrogen content
is 2-20% 10. A nethod as clained in any of clains 1 to 7 wherein the

surface conprises a polyner conprising a nitrogen content greater than 20%
11. A method.,as c] ai inclaiml,.2 or. .3 wherein the. mer contains a
yr oxy ! antino. o Pl AeianRL T deigf Ot A TG DA fod | n o1 a m
10 wherein the nonomer is allylamne. 13. A nethod as clainmed in any

precedi ng cl ai mwhereiln t he m)ngrrer has a _ vapour pressure of at |east 6.6

x10-2 nbar &t antf dREhPG ALMEE rBrARY TeaN INBACIAER NIRFTEE TP APARAINST Ay
preceding cl v%'pgﬁrvﬂ?@srsﬁferbftah%aﬁl @6 TR0 hRbH TBSmbisnt room temperature.

14. A method as claimed in any preceding claim wherein the plasma polymer is
deposited from a plasma of W/FM of < 10° J/kg and ideally < 10® J/Kg and more
ideally < 107 J/Kg.

15. A method as claimed in any of claims 1 to 3 wherein the polymer comprises

an amine co-polymer.

16. A method as claimed in claim 15 wherein the co-polymer is prepared by the
plasma polymerisation of an organic amine with a saturated (alkane) or unsaturated

(alkene, diene or alkyne) hydrocarbon of up to 20 carbons.

17. A method as claimed in any preceding claim wherein the carbohydrate is a
homopolysaccharide.

18. A method as claimed in any of claims 1 to 16 wherein the carbohydrate is a
heteropolysaccharide.

19. A method as claimed in claim 18 wherein the heteropolysaccharide is a
glycosaminoglycan.
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deposited froma plasma of WFM of < 109 J/kg and ideally < 108 J/Kg and
nore ideally < 107 J/Kg. 15. A nethod as clainmed in any of clains 1 to 3
wherein the polymer conprises an am ne co-polyner. 16. A nethod as clai ned

in claiml15 erei n t.he co-pol yvner i.s epared.by the | asma_pol ri sation
of an organi®d am'/%gle{t/\}n‘({%hasac@gleﬁrlﬁtcé%m(];H yggﬁr&n [ %%Cs?&?rﬂﬁ’gtg@&an ?Saf%%ﬁe . di ene
or al kyne) My akaibsup ednsitfing ©f2ByslafdaemsdermatanfsulRitd) 0thoasdrottirisilpHate) any
precedi ng cl ai mwherein the carbohydrate is a honopol ysaccharide. 18. A

met hod as clhgpa#iy heparaihsulphates|ogikpratan sulphas. wher ei n t he carbohydrate is a

het er opol ysaccharide. 19. A method as clained in claim18 wherein the
het er opol ysaccharide is a glycosam noglycan. 18 20. A nethod as clained in
cl aim 19 whe&ilei n Uskef glsydaastitaing] ycametlwdsempeitimd thd stepn dthe gr oup

consi sting qQf: hyal yronan; derpmafan sulfate; chondroitin sul phate; heparin;
heparan sul ﬁhate;pr‘b‘fld%&aé’toé}ﬂn%rtﬂaéﬁé?@.onﬂ.SO‘EB%% of a surface obtained by a
met hod conprjysi ng 860 SHERMaYfsaid Moy di ng a pol yneri zabl e mononer

source; ii) greatl ng %\ EJI asma of said mononer; iii) contacting a surface
with sai d pliasna contapiing b derface mathneip plagmertocmravidd a plasmhagme]lyrasr paatdd of a

bi osensor. 22.. Use of a Sﬂlﬂ}rface obtai ned by a nethod conprising the steps
of: i) provhddfy 28 PRBILEABIIEOFe nonomer source; ii) creating a plasma of
said nonomer; iii) contacting a surface with said plasnma to provide a plasm

pol ymer coated surface, as part of a therapeutic vehicle. 23. Use of a
surface obt &2ned Upg of asetfhescbhtaingt bsa mgthodeogipeisingdhe steps of:

1) providing a polymerizable monomer source;
ii) creating a plasma of said monomer;
iii) contacting a surface with said plasma to provide a plasma polymer coated

surface, as part of a therapeutic vehicle.

23. Use of a surface obtained by a method comprising the steps of:
i) providing a polymerizable monomer source;
i) creating a plasma of said monomer;

ii1) contacting a surface with said plasma to provide a plasma polymer coated
surface, as part of a device wherein said device is used in the collection of biological

samples from an animal, preferably a human.

24.  Use of a surface obtained by a method comprising the steps of:

i) providing a polymerizable monomer source;

ii) creating a plasma of said monomer;

iii) contacting a surface with said plasma to provide a plasma polymer coated

surface, as part of an affinity purification matrix.

25.  Use of a surface obtained by a method comprising the steps of:

1) providing a polymerizable monomer source;

ii) creating a plasma of said monomer;

iii)  contacting a surface with said plasma to provide a plasma polymer coated

surface, as part of a microarray.
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i) providing a polynerizable nononmer source; ii) creating a plasma of said
nmononer; iii) contacting a surface with said plasma to provide a plasna

pol ymer coated surface, as part of a device wherein said device is used in
the coll ecti,gn of, hi ol ogical .samples. fram.an, ani nal referably a _human.
2. ee of 0sur ruBlSeBPhFRuer e R Tl BT aRyne R 6O RBEGEE s
provi di ng aopol yneri zabl e nononmer source; ii) creating a plasma of said
NoNONer ; iilﬁ contacting a surface with said plasma to provide a plasma

pol yner coated $INVAHAE a pebymagizeblemmenomer SOWEEy purification matrix. 25. Use
of a surfacqiobtgkgﬁggg k@mﬁ?ﬁ@&?rﬁ&ﬂﬂﬁﬁ?ing the steps of: i) providing a
pol yneri zabl € nononer~source; i1) creating a plasnma of said nononer; iii)
contacti ng aisur fcantactiig b saefack plithssaid plaspaavi wevide pl plasma polymear caatalt ed
surface, as ?rt of a mcroarray. 19 26. A biosensor conprising a surface
obt ai ned bysgrﬁﬁthod conprising the steps of. i) providing a pol ynerizable
nononmer source; i) creating a plasnma of said nononer; iii) contacting a
surface with said plasma to provide a plasma pol ynmer coated surface. 27. A
t her apeut i ¢ 2Vehi & thecapepti¢ sehiglexosprismga oirfaae nbdireyd by aretetiod compising ng

the steps of, i%ﬁprpviding a polynerizabl e nononmer source; i) creating a
pl asma of s st mer; iii) contacting a surface with said plasma to
provi de a plipsma ppai¥iBh pofah&@thabRURRERr source;

ii) creating a plasma of said monomer;

iii) contacting a surface with said plasma to provide a plasma polymer coated

surface.

28. A sample collection device comprising a surface obtained by a method
comprising the steps of:

i) providing a polymerizable monomer source;

ii) creating a plasma of said monomer;

ii1) contacting a surface with said plasma to provide a plasma polymer coated

surface.

29.  An affinity purification matrix comprising a surface obtained by a method
comprising the steps of:

i) providing a polymerizable monomer source;

i) creating a plasma of said monomer;

iii) contacting a surface with said plasma to provide a plasma polymer coated

surface.

30. A microarray comprising a surface obtained by a method comprising the steps
of:

1) providing a polymerizable monomer source;

ii) creating a plasma of said monomer;

1i1) contacting a surface with said plasma to provide a plasma polymer coated

surface.
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28. A sanple collection device conprising a surface obtained by a nethod
conprising the steps of: i) providing a polynerizabl e nononer source; 1ii)
creating a plasma of said nononer; iii) contacting a surface with said

pl asma to prQvide, a plas I r coated surface. 29..An.affinit

bur i1 cati orimt 7 seerreh Ry S st suf S iy meois Bt Tohr i si ng
the steps oftypd Jf dartdhiydiattOmalepale YWHiEH i abt shy’RABYeF cleedie41B; modiifijedCr eati ng a

pl asma of saild nmonomer; iii) contacting a surface with said plasma to

provi de a plvdsdn s sprahydisig waleculgris pessivelydsorbed en ghgrsugipce gitiesbrg a
surface obt gjneqihxqa method conprising the steps of. i) providing a

pol yneri zabl e nononer source; ii) creating a plasma of said nononer; iii)
contacting a surface with said plasma to provide a plasma pol yner coated
surface. 20 31. A surface coated by a plasma polyner to which is imobilised
at | east one type of carbohydrate nol ecule which is not physically or
chemcally nodified wherein the carbohydrate nolecule is passively adsorbed
on the surface and thereby immobilised. 21
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