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15 onc of the two parts of the conjugate. There are many

variations for these immunological processes. It is

thereby advantageous when one of the receptors is

present bound to a solid phase. This makes easier the

separation of reaction components present bound and

20 non-bound. For the determination of the specifically

bindable substance, there is then measured the amount

of labelled reaction partner bound to the solid phase

or of labelled reaction partner present in the solution

and related in per se known manner to the amount of

25 reaction component to be determined.

As solid phases, in the case of the immunological

processes, there are usually used synthetic material

test tubes or microtitre plates on the inner surface

of which is fixed the reaction partner or spheroids on

30 the outer surfaces of which is fixed the reaction

partner. These synthetic material test tubes, micro-

titre plates or spheroids usually consist of relatively

inert synthetic material so that the binding of the

reaction partner gives rise to difficulties. Further-

35 more, the binding of the specific reaction partner to



reaction partner gives rise to difficulties. Further- 35 nore, the

bi ndi ng of the specific reaction partner to -3- the surface in question
nmust take place in such a manner that it does not |ose the ability of
specific binding to the substance specifically bindable with it. For this
reason, the binding of the reactive 5 partner to the solid phase nostly

t akes pl ace adsorptively. Therefore, Qas al ready been suggested to bring
about the fixing of the reaction partner fo the solid phase via a coupling
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protein, as well of proteln becone i nsolu ur er nore, due
to the the binding agent does not destroy the spec1£1ca

recacting region of the molecule or that the reaction
partner is so bound that its reactive place is facing
away from the solid phase towards the binding component.

15 Furthermore, in DE-0S 25 33 701, it is suggested, in
order to achieve a better binding, to cross-link the
individual immunologically effective proteins and then
to absorb on polystyrene spheroids. As further
possibility, it is stated in this literature reference

20 simultaneously to cross-link an inert protein with the
protein with immunological properties so that a cross-
linked product results of inert and active protein
which is then again adsorbed on polystyrene spheroids.
However, depending upon chosen reaction conditions,

25 this type of cross-linking leads to differing, non-
reproducible cross-linkages with variable proportions
of non-cross-linked protein, as well as of protein
which has become insoluble. Furthermore, due to the
differing degree of cross-linking, products result

30 with differing binding properties. A similar process
is described in EP-Al 122 209 and also displays the
same disadvantages. Thus, all these known processes
do not satisfy and still do not lead to an optimal
adhesion of the specifically bindable substance and

35 are of little suitability for the reproducible

preparation of coated solid phases.



differing degree of cross-linking, products result 30 wth differing
bi ndi ng properties. A simlar process is described in EP-A1 122 209 and
al so di splays the sanme di sadvantages. Thus, all these known processes do

not satisfy and still do not lead to an optinal adhesion of the
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speci fically bindable bst ance fixed i
P y fﬂi (F%ect is acR}eved by a process for the

preparation of a specifically bindable protein substance
bound to an insoluble carrier material, especially for
use in a heterogeneous analysis process, according to

15 the immunoassay principle, which is characterised in
that one couples a soluble protein with a molecular
weight above about 500,000, which is more hydrophobic
than the specifically bindable substance, to the
specifically bindable substance and then adsorbs the

20 conjugate of reaction partner and protein on a hydro-

phobic solid phase.

The specifically bindable substance fixed in
this way to a solid phase displays an improved adhesion.
The binding is also stable with regard to detergents.

25 In the case of the production of calibration curves
which are necessary for the evaluation in the case of
many immunological processes, the solid phase-bound,
specifically bindable substance according to the
invention gives steeper calibration curves, which

30 results in an increase of the exactitude.

As further advantage of the process according to
the invention, it is possible to control the bound
amount more exactly. Since the adhesion is signific-
antly better than in the case of the previously known

35 processes, the amount of specific protein which must

be used is also smaller.



this way to a solid phase displays an i nproved adhesi on. The binding is

al so stable with regard to detergents. 25 In the case of the production
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- of the fluorescent extinction after binding to
coloured materials (Biochem. Biophys. Acta, 624 (1980)
13-20)

- the elution behaviour in the case of hydrophobic
15 chromatography (Biochem. Biophys. Acta, 576, (1979),
269-279)

- the surface tension (Biochem. Biophys. Acta, 670
(1981), 64-73

- the retention times in the case of hydrophobic

20 interaction chromatography (HIC) (Angew. Chemie, 98
(1986), 530-548, J. Chromat., 296 (1984), 107-114,
Anal. Biochem., 137 (1984), 464-472).

A comparison of the hydrophobicity of substances
suitable according to the invention is to be found in
25 Sep. Sci. Technol., 14, 305-317 (1979). According to
that, the hydrophobicity increases e.g. in the follow-
ing series: uz—macroglobulin (M.W. 820,000)
bovine serum albumin/human serum albumin (M.W. ~ 70,000)
egg albumin

30 GZHS—glycoprotein (M.W. ~ 49,000)
B].C/ BlA'globul in
immunoglobulin (M.W. ~ 150,000)

transferrin (M.W. ~ 90,000).



(1981), 64-73 - the retention tines in the case of hydrophobic 20
i nteraction chromat ography (H C (Angew. Chem e, 98 (1986), 530-548, J.
Chromat., 296 (1984), 107-114, Anal. Biochem, 137 (1984), 464-472). A
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invention is to be found in 25 Sep. Sci. Technol., 14, 305-317 (1979).
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case a cross-linking suffices, in the case of Lo=

macroglobulin a hydrophobing.

Proteins which are suitable for the coupling with
immunoglobulin as specifically bindable substance
without pre-treatment are, for example, ii-lipoproteins
(M.W. about 3.2 mio.) and w.,~lipoproteins (M.W. about

5 - 20 mio).

2

The hydrophobing can take place, for example, by
the use of heat, treatment with acids, denaturing
agents and/or chaotropic ions and/or by chemical

coupling with a hydrophobic compound.

The increasing of the molecular weight can take
place, for example, by the use of heat, treatment with
acids, denaturing agents and/or chaotropic ions and/or
by cross-linking with a bi- or polyfunctional protein

reagent.

The treatment is carried out until a protein
polymer is obtained with a molecular weight of 500,000
or more. It is especially preferred to use a protein

polymer with a molecular weight of 500,000 to 20 mio.

When a cross-linking is also to take place, the
hydrophobing can be carried out before, during or
after the cross-linking but not in the presence of the

specifically bindable substance.

For hydrophobing by heating, there are usually
used temperatures of 40 to 95°C over a period of time

of 1 min to 10 hours, such as is described, for example,



15 5 - 20 mo). The hydrophobing can take place, for exanple, by the use
of heat, treatnent with acids, denaturing agents and/or chaotropic ions
and/ or by chem cal coupling with a hydrophobi ¢ conpound. 20 The

i ncreasi ng of the nol ecul ar weight can take place, for exanple, by the use
of heat, treatnent with acids, denaturing agents and/or chaotropic ions
and/or by cross-linking wwth a bi- or pefyfunctional protein reagent. 25
The treatnent is carried out until a protein polynmer is obtained with a
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mn to 10 holrs,asutdn asf | 50 descrideds Haurexanpl e, in Biochem Biophys.
Acta, 624 (1980), 13-20. As acids, there are used, for exanple, acetic
acid, propionic acid, $attalclacthorrdydr oodiordme aciak disuglle,
concentrations arg; Jo 4o 100s ML) 4o P74 RAS: Qe D, AGJ:ANLY, 101 N to 16
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here used.

For the derivatisation with hydrophobic compounds,
there are preferably used soluble fatty acids, lipoids
in low or high molecular form, as well as synthetic

15 polymers, such as polypropylene glycol, or soluble
copolymers of polystyrene. The derivatisation takes

place according to methods known to the expert.

The cross-linking by way of bi- or polyfunctional
compounds is carried out with per se known protein
20 binding reagents. These are compounds which contain
at least two functional groups, which can be the same
or different and which can react via these functional
groups with functional groups of proteins. Compounds
are preferably used which consist of an alkyl chain on
25 the ends of which are present succinimide, maleinimide

and/or aldehyde groups.

The protein is cross-~linked in per se known
manner with the bi- or polyfunctional compounds in that
the soluble protein and the bi- or polyfunctional

30 compound are reacted.

For the hydrophobing and/or cross-linking, there
are preferably used proteins with a molecular weight
of 10,000 to 700,000. Bovine serum albumin, lipase

or immune Y-globulin are especially preferred.



here used. For the derivatisation wth hydrophobic conpounds, there are
preferably used soluble fatty acids, lipoids in Iow or high nolecular form
as well as synthetic 15 pol ymers, such as pol ypropyl ene glycol, or

sol ubl e copol yners of polystyrene. The derivatisation takes place according
to met hods known to the expert. The cross-linking by way of bi- or
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as solid phase. The adsorptive binding to the solid
phase takes place via strong and weak exchange actions,
hydrophobic forces, dipole-dipole or ion-dipole inter-
actions. As hydrophobic solid phases, there are suit-

15 able carrier materials with a surface tension which is
smaller than the surface tension of the hydrophobic
soluble protein, i.e. more hydrophobic than protein.
Carrier materials with a surface tension of < 40 erg/
cm2 are preferably used. Polystyrene, polymethacrylate,

20 Teflon, polyamide, co-polymers of styrene and acrylo-
nitrile, glass and cellulose products, are especially
suitable. They can be present in any desired form,
e.g. as film, plate, powder, grains or fibre fleece,
preferably as glass fibre fleece or fleece of

25 cellulose/cellulose ester fibre and polymer fibre.

Hydrophobed proteins display an especially good
adsorptive binding. Due to the hydrophobing, intra-
molecular bridge bonds of the protein are possibly
opened so that hydrophobic parts of the protein reach

30 the surface and there better adhere to the hydrophobic
synthetic material surface than the hydrophilic parts
which are particularly to be found on the surface in

the non-hydrophobed protein.

The process according to the invention is suit-

35 able for the determination of a specifically bindable



specifically bindabl e substances. The conjugate obtained of specifically

bi ndabl e protein substance and protein is then adsorbed 10 adsorptively
on the synthetic material surface serving as solid phase. The adsorptive
binding to the solid phase takes place via strong and weak exchange
actions, hydrophobic forces, dipole-dipole or ion-dipole inter- actions. As
hydr ophobi ¢ solid phases, there are sui%- 15 able carrier materials with
a surface tension which is smaller than the surface tension of the
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substance pairs, one reaction partner ]

synthetic resin surface can be pre-swollen or activated

in some other per se known way.

The carrier material according to the invention
for use in solid phase immunocassay is characterised in
15 that it consists of a hydrophobic solid phase on which
is adsorbed a protein with a molecular weight above
about 500,000 to which is bound a specifically bindable

substance.

This carrier material is outstandingly suitable
20 for use in solid phase immunocassays since the
specifically bindable substance adheres very well and
is also not desorbed in the case of the addition of

detergents.

The carrier material is present, for example, in
25 the form of test tubes, microtitre plates or spheroids
which are coated with a cross-linked protein to which

is bound a specifically bindable substance.

On the solid phase is adsorbed a conjugate
consisting of a cross-linked protein and a specifically
30 bindable substance. The protein is preferably bovine
serum albumin, lipase or an immune Y-globulin which

has been cross-linked in the given way.

According to the invention, there is made
available a process and a carrier material in order to

35 fix a specifically bindable substance with good



of which is present bound to the solid phase, there are suitable, for
exanpl e, antigen-antibody; hapten- antibody and ot her proteins capabl e of
specific bind- 5 ing to one another, such as especially the system
streptavidin or avidin and biotin, which is preferred. Before the conjugate
of protein and specifically bindable substance is adsorbed on to the
hydr ophobi ¢ solid phase, it is also possphble to pre-treat the solid 10
phase physically or chemcally. Thus, for exanple, a synthetic resin
surface can be p@ahswthe@nar1aﬁguuated&ﬂ9 senme apbebpﬁebléeskaMﬂpM@ye The
carrier material cco%g to th entbon for g in sol hase

t

i munoassay is ch Faé 8 Fﬂu i PRat® meBHg? §°9 Fuﬁ h? r 8PphehFc

solid phase on whhelt eseadsar bddiaipnobéi devketpeatsntieesl aotwke glt tabgve

O o hnor; hP kel ifigbaKRCoR BRECLEbERLEYLD] DARD: EsubELancs, T

carrier naterlal i's out st & |ng surta rn-sol

| mrunoassays 5si née the épéénﬁﬁ@alﬂy bimdébléosgbsran@@tadheres very wel |
and is also not desorbed in the case_of the addltlon of detergents. The
carrier material is pré§8ninveBEieRakpl exriaingd bynBxeBphedf ivest tubes,

mcrotitre platesoafuaphepai dstWhtgd argwenat edimi £Ria gf@SiilhgkﬁQt@aoteln
to which is bound a specifically bindable substance. On the solid phase is

adsorbed a conj ugage doastalibgaoion cupss- FbnkedTProtetdrandadion
specifically 30 blndabl pSHpstance, The prote S . P efer bovi ne
serum al bumi n, |ipase of gn ?ﬁ%uﬁ%e[%rr |§5U?I% ‘?((i:h[rw ggﬁy
cross-linkedOin the gi vénuway. 1»@C©¥dﬁﬂ@lnbedh§abnVEﬁH}OhGUIh@ré)is made

avai l abl e a process andcén?ééétgroﬁafgﬁ'SkSHQ/BLFQI tQuBPe 3;|x a
specifically bindabl e substance wt
conjugate of Fab <TSH>/thermo-BSA (curve 4)

®

in Luran test tubes;
Fig. 2 a calibration curve for a TSH determination

15 with the use of immobilised streptavidin and
biotinylated Ak <TSH>; non-crosslinked
streptavidin (curve 1), crosslinked streptavidin
(curve 2), streptavidin/B-gal conjugate (curve 3),
streptavidin/BSA conjugate (curve 4),

20 streptavidin/thermo-BSA conjugate (curve 5),

streptavidin/thermo-BSA conjugate {(curve 6).
Curves 1 to 5 in each case Luran(gjtest tubes

as solid phase, curve 6 polystyrene test tubes

as solid phase.
25 Fig. 3 a calibration curve for a T3 test.
Fig. 4 a calibration curve for an HBs AG test.

Example 1.
Binding of Fab fragments of a monoclonal antibody

against TSH to polystyrene test tubes.

30 a) Preparation of Fab fragments (Fab <TSH> )

Monoclonal antibodies (MAB <TSH> ) are obtained
by the method described by Galfre and Millstein (Meth.
in Enzymology, 73 (1981)). For the further purific-
ation, the ascites liquid is subjected to an ammonium

35 sulphate precipitation and to a passage over DEAE-

cellulose



-10- adhesion and longlastingly to a hydrophobic solid phase. The adhesi on
could thus be inproved to such an extent that even an addition of
detergents does not lead to a dissolving off of the substance. The process
according 5 to the invention is sinple to carry out. The invention is
expl ai ned by Exanples in conjunction with the drawing. In this are
illustrated: Fig. 1 a calibration curveijffior a TSH determ nation with the
use of non-crosslinked Fab <TSH> 10 (curve 1), crosslinked Fab
<T§H> (Cu;Vﬁ 2), Conjugab@p@EnFabs§T8h>&Feéﬁ%séﬁheﬁemyveaai1e@06hﬂgate of
Fab <TSH>/t her no- BSA Lura e Fig

calibration curvé Forgln E de%e?nlnat?oh ié (15955 Eyem??ﬁ Eh%sg By

i nobi | i sed streﬁtagmahnsahdrbbmtfnymadedrﬁkseﬁsratedoﬁromosbé|nked
streptavidin (CUHYEeéledCﬁgés&bT5§gléLrSHHaEhQ'ﬁc(FPQ el by, means
streptaV|d|n/[err¥ conjugate (curve strept avigh n/ BSA tonj ugat e
(curve 4), 28 gel LéﬂFéﬁFéQPdPH?Fhé?HBBQSﬁ bAPugat en{cigve 5),

streptavi di n/ t heg RBnhBSAe€0BhHERLE Eo L EHPMS 5%erCDEMEsc411@155énReQ@BOE@SG
Luran [err] test tubes gs EO|Id hase, 1curvg_g P?g¥$§yr§2§ Lg t tubes as
solid phase. 25 10& §° Behhcaffbr afY%ﬂ R&¥ vel g. 4 a
calibration curve,far an,HBs.AG g ,Exa 4o BLOdL ragnent s
of a nonocl onal % y—agati3 Sty s hel 03¢
Preparati on of Fab ﬁdég__phs(é@fpaszbb))

10 50 mg of Fab fragments are dissolved in 2 ml

0.05 mol/1 potassium phosphate buffer (pH 7.5) and
0.4 ml disuccinimidyl suberate (manufacturer Pierce),
dissolved in dioxane (7.4 mg/ml), is added thereto,
with stirring. After 2 hours incubation at 25°C, the
15 reaction is broken off by the addition of 0.2 ml of
0.1 mol/l1 lysine hydrochloride. The reaction batch is
diluted with 0.2 ml potassium phosphate buffer (v.supra)
and centrifuged. The supernatant is desalinated over
an Ultroge1<® AcA 202 column (LKB, Grafelfing, Federal
20 Republic of Germany), whereby 11.3 ml are obtained with
45 mg of protein. A part gﬁ this preparation is
fractionated on a Superosek@ -6-column (Deutsche
Pharmacia GmbH) at a flowthrough rate of 0.5 ml/min in
0.05 mol/1 potassium phosphate buffer pH 7.0 and the
25 fractions with a molecular weight of about 500,000 to

5 mio further used.

¢) Cross-linking of the Fab fragments with untreated

¥Y-globulin (comparison)

Fab fragments and bovine Y-globulin (Serva,
30 Heidelberg, Federal Republic of Germany) are mixed in
a weight ratio of 1:1. The cross-linking is carried

out as described under b).

d) Binding of Fab fragments to pre-cross-linked

Y-globulin (according to the invention)

1.25 g Y-globulin are dissolved in 10 ml of



Monocl onal anti bodies (MAB <TSH> ) are obtai ned by the nethod descri bed by
Galfre and MIlIstein (Meth. in Enzynology, 73 (1981)). For the further
purific- ation, the ascites liquid is subjected to an ammoni um 35

sul phate precipitation and to a passage over DEAE- cell ul ose -11- A
papain fission is subsequently carried out according to Biochem J., 73
(1959) 119-126. The Fab fragnents hereby2forned are separated fromthe non-
di gested 1gG nol ecul es and the Fc fragnments by neans 5 of gel filtration
over Sephadex Gl000Bemb]l/lapdteeniexchhangphacarbuafegr aphy7o8erand

Grosslinking of ERE PG ERAOSIAFE WAt Rodf e Fol of RULEI T 08" f KRRl bion) 10

50 ny of Fab fradfentis ate3dP8svlped- |n127ﬁ1m© DEswotinipodatséube pabsphat e

buffer (pH 7.5) and QdéeH1tg'§H9§'Ebﬂh9¥5n559§réi?ué@@“#i@ﬁtEr§rmf'erce)
di ssol ved in _di oxane (7. ng/n1), is added thereto th stirring. After 2

hour s |ncubaP|onW§FeFerrfft?ﬁe 1@0“r?eaE%th“$sdBr%§e9’o%@ By ¢he addition
of 0.2 m of 0.1pml hb1/ysipeihydepehk@dédechedbeor gadt tion patehlds dil uted

with 0.2 m potassi,um phosphat buffer . supr a) d centrifuged. The
supernatant 1o GROANTREReRBolel ANCURTRbEBTTERT] AbRe SEIPCERRRATE LIE
G afelfing, FedesabaZ@tedRepubl prephré&eivangy] hhktebyidi. Gohmmmre obtained

with 45 ng of pr?&@ku Paf ky ﬁ LE%ffPﬁﬁpaF%h%€§1 heg ?f ?tﬁg

Superose[err% 6 Deut sc ar nacl a rou ra e of
0.5 m/mn LA 0.08naAehtrapedabyi uhtpabsphaseionffed prHATED afhd‘*f

50 mg of this cross-linked Y-globulin are
dissolved in 5 ml of 0.05 mol/1 potassium phosphate
buffer and the pH value adjusted to 9.5 by the addition
of solid sodium carbonate. 50 mg N-acetylhomocysteine

15 thiolaccetone (Serva, Heidelbery, Federal Republic of
Germany) are then added thereto and stirred for 5 hours
at 25°C, with nitrogen gassing. The batch is subse-
quently desalinated over an Ultragelk AcA 202 column
in a buffer of 0.1 mol/l potassium phosphate (pH 7.0),

20 0.001 mol/1 magnesium chloride and 0.05 mol/l sodium

chloride.

Fab fragments prepared according to a) (10 mg

in 1 ml of 0.01 mol/l potassium phosphate buffer pH
7.0) are activated with 0.002 ml maleinimidohexanoyl-
25 N-hydroxysuccinimide ester (Boehringer Mannheim GmbH)
in DMSO (33 mg/nl) for 2 hours at 25°C, subsequently

centrifuged and desalinated over an AcA 202 column.

These fragments are subsequently combined with
the Y-globulin (weight ratio of the proteins 1:1) and
30 incubated for 1 hour at 25°C and at pH 7.0. Subse-
quently, it is dialysed against desalinated water
overnight at 4°C and at a protein concentration of
2.5 mg/ml.

This conjugate can be used directly for the

35 adsorption on to a solid phase.



25 fractions with a nol ecul ar wei ght of about 500,000 to 5 mo further
used. c) Cross-linking of the Fab fragnments with untreated [err]-globulin
(conparison) Fab fragnments and bovine [err]-globulin (Serva, 30

Hei del berg, Federal Republic of Gernmany) are mxed in a weight ratio of
1:1. The cross-linking is carried out as described under b). d) Binding of
Fab fragments to pre-cross-linked [err}dgrobulin (according to the
invention) 1.25 g [err]-globulin are dissolved in 10 m_of -12- 0.05
nol /| pot assi um pRodERRRE akirnepf FAb7 farmgatscappplagediocktbarmpnBga
Sorval] cool ed cent (bbygael @erl@ ABuAin3000cbrAift td- FReMinPbausphyi m dyl
suberate are added to this solutron and difTuted wth 225 m 5 wat er.
After 4 hours st Prepagastiohepd] thé@mot-B6fA Obdvink/ bekysi aébaménadded

thereto and the pH val ye adjysted to.6. 8 and centrifuged. The s rnat ant
is separated on a prep rét%§§—geFrFiF%Pﬁ??gﬁdc6puihb(%gKogogg,mHE%/T
G af el fing, BedepaltaRepubl pbosph@&emanyl) /.20, hcenedntpaf@dChynd kept
ultrafiltration apdegtored.abrhepih. £80 AURBL LN 51ER08SHEIOKER v 5
[err]-globulin are éﬁssolygg fn 5m o? 0. 05 ﬁnrlﬁl otgsg%u§1pg8§6ﬁ3§é
buffer and the pH¢aPaéuadpostedceelods byltnecdddnti anjvstedl ia godi um
carbonate. 50 nguhragetykhameeusteine (drc1ukhbal agptenesfSeovapatiebdel berg,
Federal Republic_of Gbrnanéﬁrare the? Sﬁded t her et,o, and stlgred_fot 5 hours
i ‘b

at [err], with nffr8gER"GE85FAGLOTNE chei @lsubSBPSEABRRF Y delhl iHat ed
over an U tiagel feriysedchAga@@scobufn fala boltee of Qodbiwl dispolasgi um

phosphate (pH 7'9%0 and subsequently lyophilised. The product has a
molecular weight of about 700,000.

Before coupling to the Fab fragments, the thermo-
BSA is activated. For this purpose, 68 mg thermo-BSA
15 are dissolved in 2 ml 0.1 mol/1 potassium phosphate
(pH 7.8) and slowly mixed with a solution of 3.8 mg
S-acetylmercaptosuccinic acid anhydride (SAMSA). After
a reaction time of 3 hours, it is dialysed against
2 1 of 50 mMol/]l potassium phosphate (pH 6.5). This
20 thermo-BSA is incubated for 1 hour at 25°C and pH 7.0
with the Fab fragments activated according to d) in a
weight ratio of 1:1, subsequently dialysed against
desalinated water overnight at 4°C and at a protein

concentration of 2.5 mg/ml.
25 This product is used directly for the coating.

f) Preparation of Fab fragments coupled to

B-galactosidase (according to the invention)

Fab fragments are activated as described in d)
and coupled to the SH groups of B-galactosidase accord-
30 ing to J. Immunoassay, 4 (1983), 209-327. The B-
galactosidase used hereby has a molecular weight of
500,000 to 2 mio. For another experiment, cross-linked

f-galactosidase (M.W. ~ 5 mio) was used.

g) Loading of polystyrene test tubes with Fab

35 fragments or their conjugates




20 0.001 nol/1 magnesium chloride and 0.05 nol /I sodiumchloride. Fab
fragments prepared according to a) (10 ng in 1 m of 0.01 nol/l potassium
phosphate buffer pH 7.0) are activated with 0.002 m nal ei ni m dohexanoyl -
25 N- hydr oxysucci ni m de ester (Boehringer Mannhei m GrbH) in DMVSO (33
ng/nl) for 2 hours at [err], subsequently centrifuged and desal i nated over
an AcA 202 columm. These fragnents are-pabsequently conbined with the
[err]-globulin (weight ratio of the proteins 1:1) and 30 i ncubated for 1
hour at [err] and at pHD7m@.of Subbesplgueiddte of tdise di stb yBethmged Nt

desal i nated watef .o nj, gh e nd at a,protein conc ration of 2.5
nmg/ M. This conj {;J]Ega @é c%%n %g%ﬁts%dé(% rcg%?d??/f\f%dr ltrheﬁgénlc Cgodﬁsab(r;lﬁepti on on to a
sol i d phase. digtik)edrepeeat i oh mof Fabtfragnetigouid el hutdheimn- BSA
(bovi ne serum al pyggh 1 a5£ 08 df i tftee ¢4y & | 915 R EPAIAH @ Of

t her no- BSA (bovi ne serum al bumn): g BSA-1 are dissolved in 100 m of 50
Mol /1 5  pdtassiund presphatespivH e ©)d heatedablyerdjidhanept at this
tenperature for 4ehpres, o 150 g | £ Stddk | apeer @ ution is cool ed,
filtered and adjusted in an ultrafiltration cell (exclusion limt: 30,000
Dalton) to a concentratéon ©ibdd mﬁ}]/}fﬂlyﬂb}iﬁﬁqueﬂi|Iy_;r:iri‘ﬁ"8(nﬂaﬁ1ufacﬁtalryeﬁxed
agai nst a 30 fol g, volume of double distill ers] subsequent |

| yophi |'i sed. The}g%?lgiju%]fe h%lasg}a tlr;)ﬁ) eecdulwalrt%ef' tmlofoﬁb%gqu 10, i %bq‘ ore
coupling to the Fabldd agmem ight heaticdher nd2 HB8A 4k, actherstatheorthehi s

purpose, 68 §Q tHerfo:=BH Lre completely emptied and the function test

described in the following is carried out.

h) Function test via TSH determination
TN
The polystyrene and Luran"R test tubes coated

according to g) are used iqﬁg TSH determination reagent
STy
15 analogously to TSH-Enzymun'™

test (Boehringer Mannheim
Gmbh, order No. 736 082) and a calibration curve
measured according to the test procedure. There are
hereby obtained the measurement values shown in Table 1

and Fig. 1, respectively.

20 It is to be seen (Fig. 1) that with Fab fragments
which have been immobilised without protein addition,
only a very flat calibration can be obtained (curves
1 and 2). By coupling to proteins with a molecular
weight below 500,000 and low hydrophobicity, the

25 calibration curve (curve 3) is steeper. However,
satisfactory results still cannot be achieved. On the
other hand, with the conjugates prepared according to
the invention, there can be achieved a sufficiently

steep calibration curve (curve 4).



15 are dissolved in 2 mM 0.1 nol/| potassium phosphate (pH 7.8) and
slowy mxed with a solution of 3.8 ng S-acetyl nercaptosuccinic acid
anhydride (SAMSA). After a reaction tine of 3 hours, it is dialysed against
2 1 of 50 mvbl /| potassium phosphate (pH 6.5). This 20 thernp-BSA i s

i ncubated for 1 hour at [err] and pH 7.0 with the Fab fragnents activated
according to d) in a weight ratio of 1-1p-subsequently dial ysed agai nst
desal i nated water overnight at [err] and at a protein concentration of 2.5
ng/m. 25 This product is used directly for the coating. f)
Preparation of Fab fyagfents coupled to [err]-galactosidage (according to
the invention) fFab fragments are activated as described ip d) and coupl ed
to the SH groups Jf [%E-gal act osi dase accord- 30 ing to|J. |munoassay, 4
(1983), 209-327| FThe| [1r]- gal act osi dase used hereby has|a nol ecul ar

wei ght of 500, 0(&@%0 2 mo. For another experiment, crossjl¥nked

[err]-gal act osi daseE (I\?HNo~ 5 #i 0) Was used. g) ﬁ_oadl g of pol ystyrene test
tubes with Fab %BS?,M n{rdgnent’s or their Conjugates - &4" 50 ng of a

| yophi |l i sate of tEFaé Fa:p fragment or of the conjugate are Higsol ved |g 10 m
doubl e distilled:- er@11 m of this solution is diluted n?llOOO

| oadi ng buffer 0 .25 ¢g/| sodi um"5'--'--di"'hydr'og'e'n"phosphat4 and 1 gl;l r-ISOdI um
azi de and sthfre 13 g mn at roomtenperature. Test tubes of p ofy8tyrene
or Luran (E‘r&amﬂ uref BASE) are each filled with 1.5 rq of the $oRution
and | oaded ofer | (gabout 22 hours). Thereafter, the
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Table 1
M.W. of the
protein
500,000
5 mio
150,000
> 5 mio

Standard values for wvarious Fab <TSH.
I
|
|
|
|
|
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not
elutable

40.2

hydrophobicity
of the protein **

total amount of protein in the case of adsorption:
lowest value of a measurement curve (should be as low as
highest value of a measurement curve (should be as high a

protein per test tube
Tp (min], cf. Example 3

cross-linked
Fab <TSH>
without protein
Fab <TSH>/B-Gal
(Example 1f)

Fab <TSH>/d-gal
(Example 1f)

(Example 1b)
cross-linked

Fab <TSH>/¥Y-

globulin
Fab <TSH>/¥Y-

conjugate
Fab <TSH>
(Example 1lc)
globulin
(Example 1d)
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10 test tubes are conpletely enptied and the function test described in
the following is carried out. h) Function test via TSH determ nati on The
pol ystyrene and Luran [err] test tubes coated according to g) are used in
a TSH determ nation reagent 15 anal ogously to TSH Enzynun[err] test
(Boehri nger Mannhei m Grbh, order No. 736 082) and a calibration curve
nmeasured according to the test proceduLe There are hereby obtained the
measur ement val ues shown in Table 1 ant’Fig. 1, respectively. 20

It is to be seep (FH @, 4) that with Fab fragments which have been

i mobi lised wt prroteln addltlon onlyaveryflat calibration can be
obt ai ned (curveknmobnHioati®y euptiertawvidgimt eins with a nol ecul ar wei ght
bel ow 500, 000 a ow h dro hobji ci t th,e 25 caI i bra_td' on curve (curve 3)

i S steeper. i achieved. On the

ot her hand, w t h the SOR prgak 861 Pr @RI Eth AGHQd NghdH: iy d MUeHHLOM, there
can be achl eve éﬁﬁ?uffl ciently, st eeg caljbration curve (curve 4). - 15-
f

[ ERR] Exanpl 1 Hinobi 45 SR U b na B A i P &< aBdSardti on of
cross-1inked Sthg%@Vldl _Strqo %yldl (na uf acturer.: -hrlnoer Mannhei m 5
GrbH) is cross-1 g 2 HPUON 1S ? of
streptavidin bound~ ggkﬁthHldaﬁe

The binding to non-cross-linked BSA or to -

galactosidase takes place analogously to Example 1f.

10 c) Preparation of streptavidin coupled to thermo-BSA.

Activation of streptavidin:

60 mg Streptavidin are dissolved in 6 ml of

50 mMol/1 potassium phosphate/100 mMol/1 sodium chloride

(pll 7.0) and cold stored at 4°C. 6.16 mg male¢inimido-
15 hexanoyl-N-hydroxysuccinimide ester are dissolved in

620 pl dioxane and stirred into the streptavidin

solution. After a reaction time of 2 hours at 4°C, it

is dialysed twice against 1 1 of 50 mMol/l potassium

phosphate/100 mMol/1 sodium chloride (pH 5) at 4°C.

20 Preparation of a conjugate of streptavidin and
thermo-BSA:
66 mg Streptavidin are dissolved in 10 ml of
50 mMol/1 potassium phosphate pH 5.0 and 100 mMol/1
sodium chloride and 72 mg of activated thermo-BSA-SAMBA

25 (preparation according to Example le)) in 5 ml of

50 mMol/1 potassium phosphate/100 mMol/1l sodium

chloride pH 6.5 are added thereto. After mixing, 50 pl

of 1 mol/1 hydroxylamine pH 7.0 are added thereto in

order to stop the reaction. After 3 hours, the reaction
30 product is purified via gel chromatography (Superose R 6,

50 mMol/1 potassium phosphate/100 mMol/1 sodium

chloride pH 7.5). There is obtained a conjugate with

a molecular weight between 1 and 5 mio.



[err]-gal actosi dase The binding to non-cross-1linked BSA or to gal actosi dase
t akes pl ace anal ogously to Exanple 1f. 10 c) Preparation of streptavidin
coupled to thernmp-BSA. Activation of streptavidin: 60 ng Streptavidin are
dissolved in 6 mM of 50 mwbl /I potassium phosphate/ 100 mvbl /| sodi um
chloride (pH 7.0) and cold stored at [err]. 6.16 ng malinimdo- 15
hexanoyl - N- hydr oxysucci ni m de ester are,di ssolved in 620 [err] dioxane and
stirred into the streptavidin solution. After a rea£¢|on time of 2 hours at
[err], it is di aby%ddtlv;gcafagau9§tﬁeéeoan50w¥/@h/ ¥ POLASBLNEY
phosphate/lOO mVol 7T dlun1cn|or|de 'T]. 20 Preparation of a
conj ugate of strepfa K &S are di ssol ved
in 10 m of 50 mwbl/I Tﬁ@t agauuﬂgphgﬁeba @aetl ésod@aérm@d MWR! £k agodl um
chloride and 72 of activated therno- BSA- SAMBA 25 (preparation
according to Exafple le)) in5mM of 50 mvbl/I pota55|un1phosphate/100

mvbl / | sod|$ chIoMtde oH"6_§ are .dd d . After xing, 50 [err] of
1 nol/I hyd oxy & Fe—P 2 Addenitt o stop the
reaction. After 3 Heucsmlhh91oeact|on 30 product is purlfled via gel
chromat ography (Super ggg. @esg tUM?L/hoyegasgwmmgpéét&f 90 TBLA g0 um
chloride pH 7.5). There is obgal ned a conjugat ecul ar wei

between 1 and 5anf8H Enzymgn'g) E@éﬁlﬁga%¢ﬂbo @sf?l@n@o@h@é{@@a®$@¥v}txést

tubes with strepbaui @i oh Shieptavhdbp eR8) vRate- Jhs-1 padh ngr b akesy »| ace

as described in Exa
?8 1nstggd of the immobilised antibody, there is used a

biotinylated MAB <TSH>. The preparation of this

biotinylated MAB takes place according to J.A.C.S., 10
(1978), 3585-3590. The antibody is used in the test in
a concentration of 400 ng per test tube, together with

15 the other reagents.

Fig. 2 shows the results. It is to be seen that,
with increasing molecular weight and increasing hydro-
phobicity, the gradient of the calibration curve and

thus of the achievable exactitude increases.

20 Example 3.
A T3 test was carried out with the test tubes
loaded according to the invention. For this purpose,
200 pl of sample or of standard solution were pre-
incubated together with 500 pl of a polyclonal antibody
25 conjugate against T3, which was labelled with POD, in
a test tube which was coated with streptavidin coupled
to thermo-BSA. After 5 minutes, 400 ng of polymerised
T3 biotinylated in known manner were incubated for
30 minutes in 500 pl of buffer. As buffer, there was
30 used a solution of sodium hydrogen phosphate with a pH
of 8.65 which contains 0.20% BSA and 0.047 8-anilino-
l1-naphthalenesulphonic acid (ANA). After the incubation,
it was washed three times and subsequently 1 ml ABTS
substrate solution added thereto. After further 30

35 minutes incubation, it was then measured at 405 nm in a



1g). 5 e) Measurenent of standard values via a TSH determ nation The test

tubes | oaded according to d) are used in a TSH Enzymun[err] test reagent
(4 fold conjugate activity). However, in variation of the there-described
procedure, 10 i nstead of the inmmobilised antibody, there is used a

bi oti nyl ated MAB <TSH>. The preparation of this biotinylated MAB takes
place according to J.A C.S., 100 (1978), _3585-3590. The antibody is used in
the test in a concentration of 400 ng pér test tube, together with 15 t he

other reagents. gﬁbgom%téqowsThg m%%§ukEﬁLnkt §uge gstﬁ%ﬁgdt99%1t$ﬁ£§
i ent

i ncreasi ng nol ecul ar wei ght and 1 ncreasing ro- obicity, gra

of the callbratﬁﬁﬁncéF@@ &R§ cHE¥eorhpHa aéh¥é§abﬁe exactitude increases.
20 Exanple 3. A T3 teit was carried out with the test tubes | oaded
according to t hEX@RRdBL Fon. For this pur pose, 200 [err] of sanple or of

standard sol ution wer empln@dzxg n@e@@t edst egethen whthw90Q Eest] cohead
pol ycl onal Sntlbod ate a ainst T3, which was | abelled with POD,

in a test tube ﬁﬁ@%hawé§C86 8 ﬁPtﬁ €t ABYFRGAAPN cHAPI BBIF oPYRBP B BSA
After 5 m nut es,1n4@0tﬂgtoftupelwentbaedczfarbmgl oyl akeﬂpna mov\ntnraﬂaer wer e
i ncubated for 30 ninutes 500 f[err ere was 30

n buf, f
used a sol ution"6f °s3 PH%FﬁySPS&eX 8#8 %3?8 &pphn% EFP%% %1 thch
contains O. 20@6BSAOahdn@104&&8badylBgelnSEnabhthategesuhp&ohDcmécod (ANA) .

et e Lncubatkogqnkt HRs piaSNGH Lhr GecL! TESe ER04SHPERABENtLilg 1y Ty ABTS

substrate solution a her et urt m nut es 1 ncubati on,
it was t heAOneastir Befaer4085 ghej game composition as described in

Example 3 added thereto, together with 200 pl of
standard solution. As standard solution, there was
added, on the one hand, purified HBsAg sub-type ay and,
on the other hand, purified HBsAg sub-type ad. Tt was

15 then incubated for 4 hours at room temperature. After
washing the test tubes three times, 1 ml ABTS substrate
solution was added thereto. After 20 minutes, the
reaction was substantially ended and the extinction was
measured at 405 nm in a photometer. The measurement

20 values are to be seen from Fig. 4, whereby the unbroken
curve gives the values for HBsAg sub-type ad and the

broken curve the values for HBsAg sub-type ay.

Example 5.
The dissolving off of the test tubes coated

25 according to the invention was compared with test tubes
coated according to known processes. For this purpose,
on the one hand, test tubes were loaded with 1.5 ml of
a streptavidin-thermo-BSA solution (4 pg/ml) in 40 mM
sodium hydrogen phosphate buffer, pH 7.4, at 20°C for

30 18 to 24 hours. After sucking out of the test tubes,
there took place an after-loading with 1.8 ml of 2%
saccharose solution which contained 0.9% sodium chloride
and 0.3% BSA. The after-loading took place for 30
minutes at 20°C. Subsequently, the test tubes were

35 dried for 24 hours at 20°C and 40% relative humidity.



phot oneter. The neasurenent val ues obtained are to be seen fromthe curve
shown in Fig. 3. Exanple 4. An HBaAg test was carried out with test tubes 5
coated according to the invention. For this purpose, in a test tube coated
according to Exanple 1g), there were simultaneously dissolved 400 ng

bi oti nyl at ed nonocl onal anti body agai nst HBs-antigen and 50 nlJ of the sane
anti body which were labelled with POD-lend 1 m 10 of buffer of the sane
conposition as described in Exanple 3 added thereto, together with 200
[err] of standafBesel GefbntuPes skaadaeadEof o i wfe §Wer TRl HgHERE L t he
one hand, purlfbedcéisaé\g sm@rtu@ﬁm@yean@les@ntﬁms ohdes h%kﬂiadpmiﬁéled HBs Ag
sub-type ad. It n |ncu€ated for_ 4 hour qggtalure
After washing tfig ?agvntﬂﬁagefhvgg t PHES, SHERR TR Eﬁ%&%Ubs T UtiUh was
added thereto. AffebeRviouut es, tm@ecaeacofonhmascsuhst@htdeﬂéwgemﬁed and
the extinction vas peasuged; h éﬁi@%@ 3 PROL OMBKEL - et (PasLy enent 20
val ues are fo be seen ron1t y t he unbroken curve gives the

val ues for HBsA@es&@e@yﬁéomdtbﬁdf@hb0%¥@&eﬁa@h?ve t he val ues for HBsAg
sub-type ay. Exanple 5. The dissolving off of the test tubes coated 25
according to the invention was conpared with test tubes coated according to
known processes. For this purpose, on the one hand, test tubes were | oaded
with 1.5 mM of a streptavidin-therno-BSA solution (4 pg/m) in 40 nM sodi um
hydr ogen phosphate buffer, pH 7.4, at [err] for 30 18 to 24 hours. After
sucki ng out of the test tubes, there took place an after-loading with 1.8
m of 2% saccharose sol ution which contained 0.9% sodi um chl oride and 0. 3%
BSA. The after-loading took place for 30



mnutes at [err].
at [err] and 40%relative humdity.

Subsequent |y,

use for the carrying out of tests.

per se known manner with pure streptavidin.
the case of the action of detergents 5
The results are to be seen fromthe fallnowi ng Tabl e.

the test tubes were 35
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test tubes are ready for

test tubes were | oaded in

i ssolving off behaviour in

was tested with these test tubes.
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determ nation of the percentage dissolving off took place according to the

met hods known to the expert,..e.g._via.a.125]-labe
streptaV|d|n-dhernD{BSA or an enzynatic deternina
enzymati c det er@i ngttionjof the pefcentage dissolv
tubes were |n(upatéd°under t he conditions accordi
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2 mM ABTS[err] solution (Exanple 7) added thereto. After 15 1 hr.
substrate reaction, the extinction is determ ned at 405 nm and the

per cent age di ssolving off of streptavidin or streptavidin-therno-BSA
determ ned herefromvia a standard calibration curve. Exanple 6. 20

Det erm nati on of the hydrophobicity of proteins wth hydrophobic

i nteraction chromat ography (H C) The hydrophobicity of various conpounds
was investigated with a liquid chromatdgraph (Hevvl ett Packard 1090 LUSI)

The pre-colum was a d 0 SK- phen PWcolum (L_5 mm
XD A GOl um: TBRoRBHE BTOBEF LIS BhERg| PRPWTEARS e OISOk 10
pm 1000 [err]). tAskdplectonccbhéiegwas tusedmathbdacknotn 1000t uekpaet pr.

[orr] buffer. phrBauy 1) 100wt KHBROT nhFf SPEARIRLEHER 10,1 00 &7 5

A% Bw§trcptav1d1n therpar BSA10D0 an en7vmaglc determination. 0 100
0 55 0 100 30 flow = 0.5 mn O
100 5 sFepothe enzymgtic determination of flpg percentage

5 W>|rkl ng terrpeng.t,ybgvmgogdr%ﬂaﬁr@eroméa]te49 tuSREPer Or eR@LIREELN: The
sanples were usg dg? %Lgtgondltfoggngccordlng to Table I1 with
50 mMol/1 potassium phosphate buffer, pll 7.0, to which

had been added the detergent according to Table II.

10 Subsequently, it is incubated for 1 hour at room
temperature, washed with the above-mentioned buffer and
incubated for 1 hr. at room temperature with a conjugate
of biotinjEOD (200 mU/ml POD activity), washed and
2 ml ABTS B solution (Example 7) added thereto. After

15 1 hr. substrate reaction, the extinction is determined
at 405 nm and the percentage dissolving off of
streptavidin or streptavidin-thermo-BSA determined

herefrom via a standard calibration curve.

Example 6.
20 Determination of the hydrophobicity of proteins with

hydrophobic interaction chromatography (HIC)

The hydrophobicity of various compounds was
investigated with a liquid chromatograph (Hewlett
Packard 1090 LUSI). The pre-column was a BioRad

25 Biogelig) TSK-phenyl-5PW column (L 5 mm x ID 4.6 mm),
column: BioRad-Biogel'R TSK-phenyl-5PW (L 75 mm x
ID 7.5 mm, 10 pm 1000 X). As detector, there was used
a Hitachi F 1000 fluorimeter.

Eluents/gradient (Table 3).

solution in 1/100 mol/1 KH PO4

30 a) 1.5 mol/1 (NHA)ZSO 9

buffer, pH 6.8

4

b) 1/100 mol/1 KH,PO, buffer, pH 6.8

2" 74



vol une anounted to 10 [err]. The conpounds to be investigated were

di ssol ved at a concentration of 0.2 to 1.4 ng/m in 10 mvbl /I 15

pot assi um phosphate buffer pH 6.8. In Table 4 are sumari sed the retention
times for various proteins and specifically bindabl e substances. The | onger
the retention time, the greater the hydro- phobicity. 20

Table 4 protein jfﬂpntion time [err] (mn.) Fab TSH
41.5 BSA 23.2 25 [err]-globulin
32.0 [err]-gal act osi dase Table 3 39.6 cross-1inked
[err]-gal act osi dase 40. 2 streptravi din

38. 3 thernp-BSA (Exanpl e | e) not el utable 30 [err]-globulin
cross-|inked | pot el utablg (Exgnple la) ., -23- The prot ei ns not
el ut abl e under these conditiohs are especially sui{ab € and are preferably

used. Thernp-BSA is quite espEClaIIy preferred. Exanple 7. 5 Adsor ption
of thernn-BSA—streptaJ#H}n on;glasé fibre fleece A 8Iass fibre f|leece (6 Xx
6 my is inpregnated iimg he apsorpty on Vol une (abouts 30 [err]) th a

solution of 30 pg/nm therno-BSA-streptavidin (preparation 10 anpl e 2c)
in 50 mvbl/I5 potassiun16hosphftelbﬁkferJ 30 flow = 0.5 min

:_ 0 100 |

" 100 | 0 I‘ |

100 | o | 5 |

Working temperature: cold chamber +7°C.

10 Sample preparation:
The samples were used undiluted. The sample

volume amounted to 10 pl.

The compounds to be investigated were dissolved
at a concentration of 0.2 to 1.4 mg/ml in 10 mMol/1

15 potassium phosphate buffer pH 6.8.

In Table 4 are summarised the retention times for
various proteins and specifically bindable substances.

The longer the retention time, the greater the hydro-

phobicity.
20 Table 4
protein | retention time t
(min.)
Fab TSH 41.5
BSA 23.2
25 Y-globulin 32.0
B-galactosidase 39.6
cross-linked B-galactosidase 40.2
streptavidin 38.3
thermo-BSA (Example le) not elutable
30 Y-globulin, cross-linked not elutable
(Example la)




pH 7.0, and dried in a circulating cabinet at [err]. For the determ nation
of the biotin binding capacity, the strip is inpregnated with 30 [err] of a
reagent consisting of conjugate of peroxidase (POD) and 15 biotin with a
PCOD activity of 50 m/m, biotin standard with the concentrations 0.5, 10,
20, 30, 40, 50, 100, 200, 1000 ng/m biotin, and incubated for 2 m nutes.
Subsequently, it is washed once with an, excess of 50 mvbl /| potassium
phosphate buffer, pH 7.0, 2% Tween 20 “7 20 and subsequently introduced into
2 m ABTS solution. 1 . Ci t e ] 4 . I, perborate
1.9 nol /| ABTS [err] 9?3"%%%&2}%%?&[%%{{@(3 %@n‘% htlfgez%tf m@@dslu Phoni ¢
acid (6)] 25 are especially sujfabdeniai 358 tDrafrr Kebt ysedovenent for
15 m nutes. Aftehednbopsaspbsiiite &8a8ti MMy theadidglion is determ ned
at 405 nmand the biotin binding capacity determ ned herefromvia the half
maxi mum si gnal deshgaser. -24- Patent Cains 1. Process for the

pr epar ati on_ of spec _chaI%y bi ndabg protein sudbstance bound. t 0 an

i nsol ubl e ¢ rri&—‘gﬁf—gs PP MO S HR T AT TeREaYS A : Si

anal ysis procesSleaceording to the i mmunoassay principle, characterised in
t hat one couples a soAubi/e %r fein wth a Qg)l ec Iar) wei ght abovet apout

500, 000, which is nore hyATophbbi T tHECT he shetificats yr T &d 1n
subst ance, to ttiee spesofpcihdh ywdiuntdabl € eubsi@nce) andkH®e sdhaeniadsdr bs t he

conj ugat e of re@@%é’ﬁmfoﬁiﬁ’é’ﬂ?@lssﬁﬁ%@f&ﬁﬂé‘i@{h a(ﬂyéjﬁﬁpmt&Q solid phase.

10 Example 2c¢) in 50 mMol/l potassium phosphate buffer,

pH 7.0, and dried in a circulating cabinet at 50°C.

For the determination of the biotin binding

capacity, the strip is impregnated with 30 pl of a

reagent consisting of conjugate of peroxidase (POD) and
15 biotin with a POD activity of 50 mU/ml, biotin standard

with the concentrations 0.5, 10, 20, 30, 40, 50, 100,

200, 1000 ng/ml biotin, and incubated for 2 minutes.

Subsequently, it is washed once with an excess of

50 mMol/1 potassium phosphate buffer, pH 7.0, 2% TweenQg
20 20 and subsequently introduced into 2 ml ABTS solution.

100 mMol/1 citrate buffer, pH 4.4

3.2 mMol/1 perborate

1.9 mol/1 ABTSQg (2,2'-azino-di-[3-ethyl-

benzthiazoline-sulphonic acid (6)]
25 diammonium salt)

and kept in movement for 15 minutes. After 1 hour
substrate reaction, the extinction is determined at
405 nm and the biotin binding capacity determined

herefrom via the half maximum signal decrease.



2. Process according to claim1, characterised in that, as soluble
protein, one uses a protein with a nol ecular wei ght of 500,000 to 20 m o.
15 3. Process according to claim2, characterised in that one prepares
the soluble protein froma protein with a nol ecul ar weight of 10,000 to

70, 000 by increasing the nol ecul ar wei ght to above 500,000 to 20 m o. 20

4, Process according to one of clai 1 to 3, characterised in that,
before coupling, one cross-links the protein with a bi- or polyfunctional

protein reagent until the deS|regaqgkgc%hggj@elght is achi eved. 5.

Process according to one of th , characterised in

that one uses g, hydr@&%@@%@ @%Qt%h@ erpara€&9965§ §C§859h99c5919|a'”‘5
characterised in that, before cou protein is hy drthobed by the

use of heat, tPéadmbie @Fpﬁeéélé§gsééﬁ§?uPPH§da§€nF§ oPsehuBteopi ¢ i ons

and/ or by cherrlc%&rlmfé@umﬂtag iWit,hedpd0 a]hlydﬁ"@EhQBLCl ﬁomagadrogeneoug’r ocess
according to clai N characterised i uses di succinimd

suberate as bi & Vﬁéﬁapr88ﬁﬁ8unaccorql§§ t8. VEhe h@%&&gésﬁéxoPa%Hé PbCone

of clains 3 tOcﬁar@haLadKeﬂlSﬁdthﬂttbab oneplisesabevinklsepuntalibumn n,

|| pase andior Lung LehkligL00Hbl 180! gbBuc 9500, &@rwﬁg gaigrial for

use in solid phase i mmn al nabl'e accof to one of clains
1to 8, characﬂ@ﬁﬁséddwﬁpbﬁéﬂtlﬁh@6n§h§t§P©ﬁ1§lﬁ?aiﬁphébﬁéb§él|d phase on

“h'cﬂt'sbadsorg%@s%aﬁgglUg%t%h@fs%ehx¢&93@99'SlHHQE?b”SMbEBaﬁcEDbﬁ§U|ar
wel g a O%e then adsorbs the conjugate of reaction component and

protein on a hydrophobic solid phase.

2. Process according to claim 1, characterised in that,
as soluble protein, one uses a protein with a molecular
weight of 500,000 to 20 mio.

15 3. Process according to claim 2, characterised in
that one prepares the soluble protein from a protein
with a molecular weight of 10,000 to 70,000 by
increasing the molecular weight to above 500,000 to

20 mio.

20 4, Process according to one of claims 1 to 3,
characterised in that, before coupling, one cross-links
the protein with a bi- or polyfunctional protein reagent

until the desired molecular weight is achieved.

5. Process according to one of the preceding claims,

25 characterised in that one uses a hydrophobed protein.

6. Process according to claim 5, characterised in
that, before coupling, the protein is hydrophobed by
the use of heat, treatment with acids, denaturing agents
or chaotropic ions and/or by chemical coupling with a

30 hydrophobic compound.

7. Process according to claim 4, characterised in
that one uses disuccinimidyl suberate as bifunctional

compound.

A



about 500, 000 and of a specifically bindable protein 10 substance. 10.
Carrier material according to claim9, characterised in that the

hydr ophobi ¢ solid phase consists of polystyrene, polynethacryl ate,

pol yam de, Teflon[err] or a co-polynmer of styrene and acrylonitrile. 15

11. Carrier material according to claim9 or 10, characterised in that
the protein is hydrophobed bovi ne serumal bumin (therno-BSA), hydrophobed
| i pase or hydrophobed i mmune [err]-globulin. 12. Carrier materi al

according to ong. of cPeoews® rording lto adver aeff exlisieds ih ddhat, t he

specifically bi r}ggp%gtgypgé(?n{:e éga@n rféntdflen ‘ﬁ 2%1 aJEtﬂLRPdaylbLfnﬁ Carrier

mat eri al accor 0 one erised é} t he
specifically b|hﬁB@$@ %m%é@zunmmumﬁsﬁfgﬁnhudthil&ﬂ mdtdim. 25

Carrier material according to one of clainms 9 to 13, characterlsed i n that
the carrier is & gl aseafi e ¥4 ki orf oF fyssece ofo el |Rfiasse/icBung vse

ester fibres angsPojyBcdidd®e according to one of claims 1 to 8,
characterised in that it consists of a hydrophobic
solid phase on which is adsorbed a conjugate of a
hydrophobic protein with a molecular weight above
about 500,000 and of a specifically bindable protein

10 substance.

10. Carrier material according to claim 9,
characterised in that the hydrophobic solid phase
consists of polystyrene, polymethacrylate, polyamide,

1>
Teflon ™ or a co-polymer of styrene and acrylonitrile.

15 11. Carrier material according to claim 9 or 10,
characterised in that the protein is hydrophobed
bovine serum albumin (thermo-BSA), hydrophobed lipase

or hydrophobed immune ¥-globulin.

12. Carrier material according to one of claims 9
20 to 11, characterised in that the specifically bindable

substance 1s an antigen or an antibody.

13. Carrier material according to one of claims 9
to 11, characterised in that the specifically bindable

substance is streptavidin or avidin.

25 14. Carrier material according to one of claims 9
to 13, characterised in that the carrier is a glass
fibre fleece or a fleece of cellulose/cellulose ester

fibres and polymer fibres.

A DO 0



