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s pt.i on 5 A nmet hod of inmmmobilising biomaterial on a substrate

is invention relates to a nethod of immobilising biomaterial on a

. Ssubstrate.conprising 10 an Si 3N4 surface to which the biomaterial is
coval ently bonded via bondi ng agents. ‘The i mmobi | i sation of

bi omaterial is of considerable inpor%ggﬁ for the utilisation of . _
bioactivity, particularly for liquid It plays a large role both in
process technol ogy and in analysis during separation operations or
for the repeated utilisation of the bio- 15 function. O her fields of
interest "are to be found in the pharnmaceutical and nedical sphere,
and in environmental technol ogy. . Numer ous i nvestigations are
known which are ainmed at the i mmobilisation of biomaterial on
various surfaces, including those of a mneral type such as glass, which is
general ly 20 silanised first. The i mobi | i sation of urease on
a quartz cryekesTARLINE S FORMS dedrw ERDO-2hi3R-DIHYDRO-N- ( 8-METH¥Iei8—- on to

the surface of which a silicon nitride [ayer i.s sputtered, escri bed by
E TASABICRCLAI 3 2 1] OG3- Y5320 xp:mré‘@_gw:%@ cryst al
o o EaRfokAMrle BYprocaiBAIBE “AonshebRATE" ANb GF Hokugs,
washed and d - our

deposi ti on oeTEYLLL-, BUDITEYDRYLN (- METHYL-8 - ARABR T AYC Lol Jdyv] QdR-3-

- vapour deposition of glutaraldenyde. The thin organic surface filmwhich
- vias produced¥lnd=2 -Oxo‘lﬂﬂﬁENZEHﬁhﬂz E£££§ﬁ£3_44£Elﬁﬁﬁﬁﬁélluﬁg
descri bed asgggqgiﬁg§g§sllghtly por ous. Li nki ng of silane and
al dehyde cou y be observed. 30 - WO 96/ 11403
PCT/ DE95/ 01373 The enzyne which was dep05|ted on the filmfrom

aqueous sol ution had an acti vi ty of g dﬁb A)A r}) deI at i o(rh to that
of free urease. TRy StRtobing s‘&‘?‘?W%‘Eﬁffe‘bt° o&R 1hydrasfsh®to pe

compl et el Y SELISIACKONY o cetor 3 H1S Aeeh o) tf‘%:%ef@rﬁedﬂ\{ﬁrﬁépn s a

- new type of ion o ol 'ves a small nunber

of treatment z%tleps_-@acwcﬁsankicse hdgotapoedde bheamﬂerendms-eitfnymel y
st abl e products. The net hod accordln%-to t he i nvention of

i mmobi | i si ng 2oilonitherd e~ thnl Grea st kA2 AP kw1 3 - 2 (P ettt bl the
outset is essentigl | 60 Si 3 i ks Pr y¢ ded on
the i mobili sa I 0124 styu n{ﬂ eé%%ir%?s%#g%_ ad% {cj\)lgﬁgwﬁ?gﬁlgrée agfi: ve as
‘regards bondifsgmula and which are reacted mnth a heterobi functiona
-crosslinking agent, which firstly contains an al dehyde, ester,
hal i de, epoxide, imne or. isocyanate group which is reactive towards

NH2 and secondly contains a group which is reactive towards biomateri al,
and to which 15 = the biomaterial“is . ‘H Furt her
particul ar features of the invention f thed cl ai ns. The
‘invention is useful for the immobil iSa{ion ok enzynes, nlcroorganlsns
cells, 20 anti bodi es, anblgens tissue sections, etc., on
substrates such. as senlconduc substrates, foils, mall areas or
on granul es or structural nenb %# m ner § type in particul ar,
and can be used in fielqs of ﬁ pllcatlon sych as those cited at the outset.
Anongst ot her met hod nitride surfaces can be deposited by the CVD
techni que 25 fro [erryrNgerr] nlxture see AL Garde et al

ESSDERC 1994, 11 - bey/ 1994 4 C MﬂOI & P. Ashburn).

They absorb- oxygen from-the afr and exhibit a tendency to hydrolyse
under the action of noisture, Ynth the formation of Si-CH, Si-NH and

Si-NH err] groups. Thege groups can be utilised as reactive
functions for the coupling of biomaterial to the nitride surface

Vi a crosslinking agents. 30 In a particularly advant ageous

enbodi nent "of the nmethod according to the invention, an Si 3N4 -

surface i s ustCompoundhls:bBen Hdeed from oxi des by treatment with dilute
WD 96/ 11403

PCT/ DE95/ 01375Compound -Bydporlﬁeﬁse acid, and coval ent enzynme coupling is
ensured-in twohst gRScel% el €6 | RHe dr prepara‘éfi@%suml Boadgebbutobal
function of which reacts firstly with the NH2 groups, or the NH

groups al so, obmpheihipnisdecotrfinéag themthe second function of which is

subsequent |y reacted with the protein. Alternatlvely, the
crosslinking agent may also firstly be reacted ThisSheet otein and
‘the product is then reacted wth the Si[err]N[err]uH"

Suit abl e groups of the crosslinking agent which a rds NH2 :
conpri se al dehyde, halide, epoxide, imde or |socyanate functions:

in parelcuLar Mor eover, a multiplicity of p055|ble reactlons W th

e - v ' Y 1 1N NNES ™ N OA ~ NN I



