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(57) ABSTRACT 

Aparticle resistant to storage of at least one ?rst and at least 
one second component; Wherein 

said second component of at least one crosslinkable 
polymer as a shell at least partially envelops and/or 
encloses said ?rst component as a core and 

said ?rst component has at least one ascertainable 
property, obtainable 

by reacting said ?rst component With the crosslinkable 
polymer and subsequently reacting the formed prod 
uct With a crosslinking agent such that the ?rst 
component With resistance to storage remains Within 
the second component. 



US 2002/0071908 A1 

STORAGE-STABLE PARTICLE, IN PARTICULAR 
CARRIER FOR CARRIER-BOUND REACTIONS, 
AND METHODS OF PRODUCING SAID PARTICLE 

[0001] The object of the present invention is a particle 
resistant to storage, especially a particulate carrier for car 
rier-bound reactions, detection and/or isolation processes, a 
process for the production of this particle resistant to stor 
age, and uses of the particle according to the invention. 

[0002] Particulate carriers consisting of a solid core and a 
polymer are knoWn as such and have already been used for 
many purposes. In particular, such particles have been used 
for immunoassay markers to bond a solid core by means of 
polymers, e.g., biopolymers, to an affinity component. As 
particulate material especially sols of metal particles, e.g., 
magnetic iron particles of colored gold particles, nonmetal 
lic particles, e.g., selenium, coal dust, SiO2 or ceramic 
particles, corpuscles or even latex particles of another poly 
mer With different (bonding) properties have been used. 

[0003] Thus, US. Pat. No. 4,230,685 describes an 
improvement of the bonding of speci?c binders to magnetic 
particles, Whereby a particle is coated With an acrylate 
polymer or an polysaccharide, Whereby protein A is bonded 
to this coating by glutaraldehyde. 

[0004] US. Pat. No. 4,452,773 describes the production of 
magnetic iron-dextran microparticles. These particles have a 
siZe of from 100-700 A, in particular 300-400 A large 
number of the particles are colloidal and ferromagnetic With 
a dextran shell. The obtained particles are functionaliZed by 
periodate oxidation. EP-B-452,342 concerns super-para 
magnetic particles coated With polysaccharides having col 
loidal siZe. The particles can be bonded to additional groups. 
By sorting out the particle mixture into siZe subtractions 
having uniform magnetiZations there are obtained compo 
sitions having homogeneous properties With regard to the 
retardance thereof Within a magnetic ?eld. The possibility to 
separate With respect to siZe is mentioned. Preferred are 
coatings from polysaccharides or proteins. Polysaccharides 
are functionaliZed by periodate oxidation. In addition, func 
tionaliZation With bromocyanogen is possible. The bonding 
of the protein shell to particular molecules can be effected by 
side chain amino groups or sulfhydryl groups. 

[0005] DE-A-40 37 724 relates to devices for immunoas 
says in Which direct or indirect markers are used. Direct 
markers are preferred as they do not require additional steps 
to visualiZe test results. Examples for direct markers are 
metal sols, dye sols, latex particles, color indicators, colo 
rants located in liposomes, and nonmetal sols such as a 
carbon sol. Another aspect of DE-A-40 37 724 relates to an 
immunochemically active marker. Then, a coal dust particle 
is bonded adsorptively to a ligand or a ligand conjugate. The 
sensitivity of the test for, e.g., human choriongonadotropine 
hCG is denoted as 25 mIU/ml (IU=international unit). 

[0006] EP-A-0,410,893 describes a process for the deter 
mination and recognition of an antibody Within biological 
?uids directed against a speci?c antigen. The listed insoluble 
carrier particles comprise cells, gelatin particles, microcap 
sules, organic polymers, inorganic ?ne particles, or colloidal 
particles of metal or metal compounds being ?nely dispersed 
With bovine serum albumin or cholesterol. 

[0007] Also EP-A-0,032,270 describes a quantitative and/ 
or qualitative determination of an immunologic component 
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using one or several marked compounds being obtained by 
a direct or indirect coupling of such component(s) to par 
ticles from an aqueous dispersion of a hydrophobic dye or 
pigment or polymeric cores being coated With such dyes or 
pigments. 

[0008] EP-0,321,008 relates to a process for the determi 
nation of one or several components of a reaction betWeen 
a speci?cally bonding protein and the corresponding bond 
able substance Within a sample, the mutual activity of such 
components and of at least one marked component being 
obtained by coupling or adsorbing sol particles of the 
marking directly or indirectly to the component. Preferred 
sol particles are phosphorus, carbon and/or silicon. Agglu 
tination and aggregation can be prevented by covering the 
particles With macromolecules containing polar groups such 
as proteins, poly(ethylene glycol), polymeric carbohydrates, 
poly(vinyl alcohols), and similar ones. Suitable protective 
proteins are antigens, antibodies, and anti-antibodies. Immu 
nochemically inert materials such as, e.g., albumin, poly 
(ethylene glycol), or other polar macromolecules may be 
used as Well. The test sensitivity, e.g., With respect to rabbit 
immunoglobulin G, is speci?ed as 1,5 ng absolute. 

[0009] EP-0,298,368 concerns a process for carrying out a 
diagnostic immunoassay by using colloidal iron metal con 
taining particles having a conjugate attached to them being 
capable of recogniZing speci?cally the analyte to be deter 
mined. The test sensitivity for hCG is in the mIU/ml range. 

[0010] EP-A-0,280,5 60 discloses Streptococcus A antigen 
antibodies being bonded covalently to core/shell polymer 
particles, the shell being formed from poly(mp-chlorometh 
ylstyrene) and the core from poly(styrene-co-2-acetoacetox 
idethyl methylacrylate), containing Oil Red EGN Within the 
core to obtain a agglutination reagent. 

[0011] US. Pat. No. 4,452,886 describes the polymeriZa 
tion of lysine With glutaraldehyde and Congo red to colored 
particles. The test sensitivity for hCG is in the 1000 IU/ml 
range. 

[0012] W. P. Collins describes in his book “Alternative 
Immunoassays”, John Wiley & Sons, Chichester, NeW York, 
etc., in the chapter “Disperse Dye Immunoassay (DIA)” on 
page 48-49 the advantages of particle markers and points out 
the signi?cance of the essential parameters such as particle 
siZe, distribution and form, solubility in organic solvents, 
colloid stability, and bonding capacity, e.g., for antibodies. 
The test sensitivities mentioned by him are in the mIU/ml 
range. The conjugates are stable for at least 15 months if 
they are stored in the lyophiliZated state at —20° C. or 4° C.; 
aqueous conjugates should be consumed Within 6 days after 
preparation. 

[0013] JP-A-0686771 relates to encapsulated toners and 
the production thereof. 

[0014] The inert cores described in the art have been 
suffering from obvious draWbacks. In case the cores are 
polymeriZed therein, the desired core property is impaired 
too much. In case the polymer is adsorbed on the core With 
a subsequent covalent or other bonding of the af?nity 
component, the bonding of the core in most cases is too 
Weak, so that the stability is not ensured at longer term. In 
addition, by employing the methods according to the art only 
the bonding of one or a small amount of reactive and af?nity 
components is achieved. 
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[0015] The object of the invention consists of providing 
stable particles With characteristic usable properties, espe 
cially marking properties, allowing, if necessary, also 
numerous reactive components at the same time to be stably 
bonded thereon. Stability should in particular also comprise 
a storage at longer terms. 

[0016] The present invention provides a particle resistant 
to storage, especially a particulate carrier according to the 
features of claim 1. Dependent claims 2-18 relate to pre 
ferred embodiments of the according to the invention par 
ticle. Claim 19 together With the appropriate dependent 
claims 20 and 22 relate to a process for the production of the 
particle according to the invention resistant to storage. 
Claims 23-31 relate to uses of the particle according to the 
invention. 

[0017] The particle according to the invention resistant to 
storage is especially destined for carrier-bound reactions, 
detection and/or isolation processes. It consists of at least a 
?rst and a second component, the particle being suitable to 
be provided With a reactive component, especially a speci?c 
reactive component. The second component consists of a 
crosslinkable polymer and forms more or less a shell envel 
oping and/or enclosing the ?rst component as the core at 
least partially. 

[0018] The ?rst component has at least one ascertainable 
property. On the second component there may be arranged 
reactive components. The particle resistant to storage is 
characteriZed by its manufacturing process and available by 
reacting the ?rst component With the crosslinkable polymer, 
thereafter reacting the formed product With a crosslinking 
agent such that the ?rst component is arranged Within the 
second component resistant to storage. 

[0019] Preferably, the reaction conditions are adjusted 
such that the ?rst component is enveloped and/or enclosed 
by the second component in a reticular manner. 

[0020] The second component forming the carrier accord 
ing to the invention is preferably a polymer having active or 
activatable functional groups being able to react in one 
respect With the crosslinking agent or else With the reactive 
components or With both of them. The polymer forming the 
second component of the carrier according to the invention 
can also be produced from several crosslinkable polymers 
and/or crosslinkable monomers. Then, the polymer can be 
produced from proteins and/or polyamides With functional 
groups. In principle, also other polymers such as biopoly 
mers or rather monomers are possible as far as crosslinking 

is achievable. Preferably, the second component is crosslink 
able With at least bifunctional compounds. 

[0021] Preferably polymers are used Which stabiliZe the 
aqueous suspension of component 1 adsorptively, that is, 
especially polar polymers. 

[0022] The reactive components arranged at the second 
component of the particle according to the invention are 
especially molecules or molecular groups possessing affine 
properties toWards other substances. These include espe 
cially enZymes and substances interacting With enZymes. 
Then, on the one hand the substrate or on the other hand the 
enZyme can be arranged at or on the second component as 
the reactive component. Antibody/antigen, biotin/streptavi 
din behave likeWise. Streptavidin or biotin in form of a 
speci?c reactional component bonded stably to the dye 
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possesses the advantage the dye is universally usable as a 
co-reactant for biotinylated components or those coupled 
With streptavidin. These can on their part possess entirely 
different functions, e.g., act again speci?cally against 
another component or as a catalyst. In addition, nucleic acids 
of RNA or DNA types are usable Within the meaning of the 
carrier according to the invention. The nucleic acids are able 
to hybridiZe With the corresponding complementary or par 
tially complementary strands depending on the stringency of 
the reaction conditions and to form stable complexes. Con 
sequently it is possible to identify speci?c nucleic acid 
strands Within a sample to be investigated and to process 
further on the basis thereof. In addition, combinations of the 
reactive components can be arranged at or on the second 
component. Then, in accordance With the invention one 
obtains carriers Which are applicable for different problems. 

[0023] By selecting the crosslinking agent and the con 
centration thereof and adjusting speci?c processing condi 
tions, the crosslinking reaction can be controlled such that 
the second component envelops the ?rst component more or 
less in a molecular net, the meshes thereof possessing a 
narroW mesh siZe distribution. 

[0024] At the same time, by means of the processing 
conditions of crosslinking there can be adjusted the number 
of free binding sites at the surface of the particle Which 
remain free due to the binding of the at least bifunctional 
crosslinking agent With only one function to the surface for 
an additional binding, especially of reactive components. 
The created number of binding sites can be used completely 
or partially With a de?ned portion after a partial saturation. 

[0025] In particular, by means of the processing conditions 
the thickness of the shell can be adjusted, Whereby the 
homogeneity thereof subsequently still can be increased by 
a fractionation. A multi-step covering process can still 
improve the inclusion of the ?rst component. 

[0026] The ?rst component of the particle in accordance 
With the invention do possess at least one ascertainable 
property component 2 and/or the reactive components 
bonded thereon do not possess With regard to the quality 
thereof, such as absorptivity or emissivity of electromag 
netic Waves, mass, magnetism, dielectricity, radioactivity, 
siZe and/or density. 

[0027] As ascertainable properties the core as the ?rst 
component of the carrier according to the invention can 
possess there are understood also a pharmacological-bio 
logical effect as Well as a catalytical effect or combinations 
of these. So, for eXample the absorptivity or emissivity of 
electromagnetic Waves can be produced by respective chro 
mophores or ?uorophores. The properties mass, siZe, and 
density are interconnected physically and can be adjusted 
accordingly by, e.g., particles With a higher speci?c density. 
The property of siZe can be used advantageously for 
agglomeration and the property of mass for gravimetry. 
Agglomeration is advantageous for the speci?c precipitation 
of components in solutions or microemulsions. The ?rst 
component can be provided With the property of radioac 
tivity by radioactive marked structures. Similarly the other 
speci?ed properties can be connected With the ?rst compo 
nent. The ?rst component can as Well be a capsule contain 
ing liquids or particles Which cannot be enclosed suf?ciently 
(for eXample particles being extremely small or instable in 
solution). 
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[0028] In an advantageous design of the carrier according 
to the invention the carrier is such that the ?rst and second 
components are connected separably With each other. The 
connection betWeen ?rst and second components is effected 
by enclosing the ?rst component Within the second one. 
Basically, it is possible to expose the ?rst component by 
removing, if necessary, the second component to facilitate a 
detection of the properties connected With the core by 
measurement techniques. Removing the second component 
can be performed, e.g., in case of proteins by appropriate 
proteolytic enZymes. These degrade the shell such that the 
core remains. The latter can further be treated in accordance 
With its property to be measured. In addition, it is possible 
to dissolve the core from the connection of ?rst/second 
component by treating it With a medium Wherein the core 
dissolves preferably, so that in the end an “empty” shell 
remains, or to dissolve the complete particle by means of a 
total solvent. So, e.g., if a dye soluble in ethanol is enclosed 
by the second component, it is possible to treat With the 
solvent and to measure the obtained ethanolic solution 
spectroscopically. If the conditions are standardiZed and, if 
necessary, calibrated, a corresponding discoloration can be 
used as a quantity for quantitative determinations. 

[0029] In addition to the individual particulate carriers 
resistant to storage the embodiments thereof also possess a 
great signi?cance in performing methods of application. 
Then, the particulate carriers resistant to storage present 
themselves in majority in form of populations. For the 
application of the particles according to the invention the 
carriers are preferred to be present in populations being 
distinguished by a narroW siZe distribution of the individual 
carrier particles according to the invention. 

[0030] It is especially preferred that the population pos 
sesses carrier particles having as Well a narroW range of the 
shell siZe distribution as a narroW range of the core siZe 
distribution and consequently a narroW range of the shell/ 
core siZe distribution. Also for other properties there is 
desired a homogenous distribution, e.g., of the color inten 
sity or the magnetiZability, for the core, especially for the 
entire particle. 

[0031] In the practical use of the particle according to the 
invention as a carrier it is advantageous to arrange a high 
concentration of reactive components at or on the second 
component. Because of this there can be achieved relatively 
high bonding constants to corresponding complementary 
structures in immunoassays, although the individual reactive 
component and its corresponding complementary structure 
possibly possess only an average bonding constant. HoW 
ever, due to the multiplicity of binding sites the effectiveness 
of bonding (avidity) is increased. 

[0032] A process for the production of the carrier accord 
ing to the invention comprises the steps of reacting the ?rst 
component With a crosslinkable polymer at least one time. 
Then, the polymer can be adsorbed physically at the surface 
of the ?rst component. The crosslinkable polymer Will then, 
subsequently to further processing steps, form the second 
component. This is effected by a treatment With crosslinking 
agent. As crosslinking agents there are possible especially 
bifunctional molecules such as glutardialdehyde, dicarboxy 
lic acids, acrylates, methacrylates. Then, the crosslinking 
agents having ole?nic groups are activatable by, e.g., photo 
reactions or other free-radical chain reactions. The func 
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tional molecules can crosslink the polymers in particular via 
condensation or addition reactions. 

[0033] Optionally, the ?rst component before the treat 
ment and/or the intermediate product together With the 
second component and/or the particle can be subjected to a 
separation by siZe and/or by another property to achieve a 
distribution of siZe and/or of another property as homog 
enous as possible. It is preferred to perform the treatment of 
the ?rst component With polymers tWo to three times, and it 
is especially preferred to perform a separation by siZes. 

[0034] The process is particularly advantageous as it is 
possible to homogeniZe the ?rst component and to adjust the 
concentration thereof Within the suspension initially, irre 
spective of a reaction. Depending on the ?rst component 
used there can be employed standard processes for the 
homogeniZation and stabiliZation of the suspension. Prefer 
ably the second component is used to stabiliZe the suspen 
sion if it is a polar compound With a suf?ciently good 
adsorption at the ?rst component. The ratio of the concen 
trations of the ?rst and the second components is selected 
such that a suitable thickness of the shell is achieved by 
adsorption. In the multistep process the thickness of the shell 
is selected preferably thin. Other parameters such as time 
and temperature can be used as Well to in?uence the adsorp 
tion. Thereafter, the intermediate product can be re-homog 
eniZed. To achieve a good crosslinking of the shell, espe 
cially Within the inner area near by the ?rst component, the 
crosslinking component is added in an excess of several 
orders of magnitude. In addition, the effect of the crosslink 
ing component can be in?uenced by other parameters, in 
particular the contact time as Well as the number of formed 
reactive groups on the surface due to single-side bonded 
crosslinking molecules Which number can be reduced by 
partial blocking subsequently. 

[0035] The carriers according to the invention are prefer 
ably used in assay techniques such as immunoassay, solid 
phase assays and/or chromatographic assays. In addition, 
they can be used as vehicle for the af?nity transport of 
effective substances if for example pharmacologically active 
substances as the ?rst component are enclosed by the second 
component. As af?nity transport there is to be understood, 
e.g., transports of pharmacologically active substances by 
means of antibodies being located at the second component 
and bonding speci?cally to a particular target structure. 

[0036] Particles With a radioactive core can be used advan 
tageously, too, as they act or are concentrated due to the 
af?nity transport above all at the location of application, and 
there-fore loWer overall radioactivity doses can be used, 
Whereby a systemic strain can be kept Within narroW limits. 

[0037] The use of the particulate carriers resistant to 
storage according to the invention as a catalyst for chemical 
reactions is advantageous as Well. Accordingly, for a rapid 
intermixture of the carrier-bound catalyst (biocatalyst) With 
the reaction mixture there can be used a magnetic core, the 
Weight of Which subsequently provides a rapid separation. 

[0038] The invention Will be illustrated further by the 
folloWing examples. 
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EXAMPLES 1 

[0039] Preparation of a Sudan IV dye particle having a 
high loading of streptavidin as the speci?c reactive compo 
nent for biotinylated components. 

[0040] 1. PeptiZation 

[0041] 10.0 g of Sudan IV Were added to 100 ml of PBS 
buffer (Phosphate Buffer Solution) With 2% of BSA (Bovine 
Serum Albumin) steriliZed by ?ltration above 2 pm) and 
agitated at high agitation speed to yield a homogeneous 
suspension. After that, the suspension Was coarse-?ltered 
(?lter paper BioRad, model 543). 
[0042] The suspension Was distributed over tWo centrifuge 
tubes and centrifuged in a-centrifuge precooled to 4° C. at 
1000 rpm, at 2000 rpm, and at 3000 rpm for 5 minutes, resp. 
Subsequently a second ?ltration Was performed. 

[0043] 2. Crosslinking and activation 

[0044] 50 ml of a 50% aqueous glutaraldehyde solution 
Were brought to room temperature (hood) and adjusted to pH 
7.3 With about 11 ml of 0.3 M NaZHPO4 buffer (veri?cation 
With pH meter). Subsequently there Were added 25 ml of 
PBS buffer and 5 ml of a 1:1 mixture of PBS buffer and 
bidistilled H2O (in the reaction solution about 1.5 M of 
glutaraldehyde or 2.8 M of aldehyde groups, about 1.5><10_4 
M of BSA or With 300 amino acids per BSA about 4.5><10_2 
M of reactive amino acid, that is, about 60 aldehyde groups 
per amino group). The entire solution (pH 7.3) Was steriliZed 
by ?ltration (0.2 pm). 

[0045] To 20 ml of this glutaraldehyde buffer solution, 
resp., there Were added With turbulent miXing (vorteX) 20 ml 
of the peptiZed Sudan IV suspension (4 parallel prepara 
tions), resp.,and shaken for 4 hours at room temperature. 

[0046] 40 ml of the activated suspension, resp., Was sta 
biliZed in the centrifuge tube With 2.2 ml of a 2% BSA 
solution (0.2 pm ?ltered). Subsequently the preparations 
Were centrifuged at 2500 rpm for 5 minutes and coarse 
?ltered thereafter. 

[0047] 3. Column Puri?cation (Gel Filtration) 

[0048] A column With CL 4B Sepharose (Parmacia) Was 
Well regenerated and equilibrated for at least one hour With 
PBS buffer at room temperature, then the round ?lter Was 
fed and the supernatant buffer volume Was sucked off or 
drained. The 160 ml of stabiliZed suspension Were fed to the 
column and the column Was covered. After in?ltrating 
(about 25 minutes) the brim of the column Was rinsed With 
PBS buffer and a pump Was turned on. 

[0049] For fractionation there Were prepared conical 12 ml 
tubes With graduations for the receiving volumes: 

[0050] Tube no. 1 to 10 and 23 to 30 each 4 ml; no. 11 and 
22 4.5 ml; no. 12 and 21 5 ml; no. 13 and 20 5.5 ml; no. 
14-19 6 ml. 

[0051] As soon as the red solvent front appeared in the 
outlet the fractions Were collected. The gel ?ltration took 
about 30 minutes. 

[0052] Each 5 pl of each fraction Were diluted With each 
5 ml of PBS buffer (1:1000) and miXed turbulently (VorteX) 
for the optical-visual evaluation of the color intensity. The 
evaluation of the fractions With regard to the color intensity 
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thereof resulted in a broad central peak area With high color 
intensity and clearly deceasing coloration in the fractions 
before and after it. The broad peak area of about 140 ml Was 
used. The fractions thereof Were pooled, distributed to 3 50 
ml tubes, centrifuged at 2500 rpm for 5 minutes, and 
subsequently coarse-?ltered. 

[0053] (If necessary, steps 2 and 3 Were repeated once or 
several times for a thicker and/or more secure shell.) 

[0054] 4. Conjugation With Streptavidin as Speci?c Reac 
tive Component 

[0055] 100 mg of streptavidin Were dissolved in 6 ml of 
BPS buffer, for testing the quality the protein concentration 
Was determined by means of the optical density at 280 nm 
and compared With the manufacturer’s speci?cation. The 
streptavidin solution Was given into a 6 mm dialysis tubing 
and dialyZed against 1 l of PBS buffer at 4° C. over night. 
The solution Was given into tubes, the tubing Was rerinsed 
With 4 ml of PBS buffer, and the protein concentration Was 
again determined With the OD280 to verify the concentration. 
The streptavidin solutions Were centrifuged With 4000 rpm 
for 5 minutes and the supernatant, after another determina 
tion of OD28O, Was used for conjugation. 

[0056] The coarse-?ltered suspension of the Sudan IV dye 
coated With crosslinked BSA With active residual aldehyde 
groups Was coupled in 4 preparations With the streptavidin 
supernatant as folloWs: 

[0057] About 3 ml streptavidin solution (With about 11 
mg/ml of protein) Was given into 50 ml tubes. To this Were 
given about 30 ml of the suspension With turbulent miXing 
(that is, about 33 mg of streptavidin per 33 ml of suspen 
sion). The solutions Were kept in the overhead shaker at 
room temperature over night, and centrifuged With 2500 rpm 
at the neXt morning for 5 minutes, and coarse-?ltered 
subsequently. The overall suspension volume Was about 130 
ml thereafter. 

[0058] 5. Column Puri?cation CL-6B Sepharose Color 
Test 

[0059] The column Was prepared and equilibrated as 
described under 3. In?ltration of the 130 ml of suspension 
took about 25 minutes, gel ?ltration about 30 minutes. The 
tubes for fractionation Were prepared as under 3. The 
fractions Were either diluted as under 3. or assessed only 
optically-visually. In case a higher color quality Was 
required, the fractions Were tested With a 1:50 dilution in a 
test according to DE-A1-195 00 862, eXample 1, With 
respect to the suitability thereof. To a column With a gel bed 
With monoclonal murine-anti-human-IgG antibody Were 
given 250 pl of a 1:5000 diluted pooled serum initially 
containing 84 IU/ml human-anti-tetanus IgG (sensitivity 1.7 
mIU/ml, absolutely about 0.4 mIU, International Units), 
folloWed by 250 pl of a solution of 5 pig/ml biotinylated 
tetanus toXoid. After adding 250 pl of the 1:50 diluted 
suspension of the dye coupled to streptavidin a distinct 
coloration had to be visible. The central pooled range having 
a high absorption comprised a broad peak area of about 100 
ml, for loWer requirements the tWo shoulder areas, left hand 
and right hand, of 30 ml, resp., Were pooled separately, too. 
After turbulent miXing (VorteX) and gel ?ltration both pools 
Were stored at 4° C. (if necessary, over night) until stabili 
Zation Was achieved. 
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[0060] 6. Stabilization 

[0061] A 20% BSA solution in PBS buffer Was sterilized 
by ?ltration With 0.2 pm. Into the 50 ml tubes rinsed With 
BSA solution there Was given to 22 ml of 20% BSA solution 
With turbulent mixing (Vortex) 18 ml of the coarse-?ltered 
suspension. Subsequently, the suspensions Were coarse 
re?ltered. 

[0062] 7. Storage 

[0063] In Well sealed 50 ml tubes the suspension stabilized 
With 0.09% of sodium azide is stable at 4° C. for at least 12 
months With stable absorption value. 

[0064] 8. Properties 

[0065] Compared With an average size of about 50 nm of 
the Sudan IV particles the size is from about 51 to 200 nm 
after a single-coating and from 300 to 400 nm after a 
double-coating. 

EXAMPLE 2 

[0066] Immunoassay using the inventive particulate car 
rier materials resistant to storage according to example 1. 

[0067] Semi-quantitative and quantitative measurement of 
the tetanus vaccination status, that is, of the anti-tetanus-IgG 
concentration in the blood. 

[0068] 
[0069] For the semi-quantitative test directed toWards the 
visual effect there Was used a reaction column for simulta 
neous multi-measuring according to DE-A1-195 00 862 
With 3 areas. 

a) Semi-Quantitative Test 

[0070] The bottom reaction area (comparative area) of the 
reaction column is loaded With protein G and bonded 
thereon With a de?ned amount of anti-tetanus human IgG 
corresponding to a sufficient inoculation in IU (International 
Units) of the blood volume Within the capillary for the blood 
application. 
[0071] For this a pooled serum Was diluted accordingly, 
and the total human-IgG including the tetanus-speci?c one 
Was bonded to the protein G of this reaction area in the How 
(protein G coupled With CNBr activated agarose, see DE-A 
195 00 862, example 2 given therein.) 

[0072] The middle negative control area contains CNBr 
activated Sepharose 4B With covalently coupled BSA. 

[0073] The top reaction area (test area) of the reaction unit 
contains exclusively protein G coupled With CNBr activated 
agarose. 

[0074] Ade?ned blood amount is applied to the column by 
means of a capillary. After Washing With a Washing buffer, 
250 pl of a solution of 5 pig/ml of biotinylated tetanus toxoid 
(biotinylation level 50) are applied in Washing buffer. After 
an additional Washing a 1:20 Washing buffer dilution of the 
streptavidin dye emulsion is applied and Washed again. 

[0075] The total human IgG of the sample. is bonded 
Within the test carrier bed during its ?oW. In both areas, the 
test area and the comparative area, during ?oW there is 
bonded an amount of the anti-tetanus-human IgG bonded 
before, resp., corresponding With biotinylated tetanus tox 
oid. Unspeci?cally bonded proteins are Washed out by 
subsequent buffer. Thereafter, during How of the dye emul 
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sion in the test area and the comparative area there is bonded 
an amount of streptavidin coupled dye corresponding With 
the amount of tetanus toxoid. Also in this case unspeci?cally 
bonded protein is Washed out by the Washing buffer. Nothing 
is bonded Within the negative control area. 

[0076] The semi-quantitative evaluation takes place by 
visual comparison of colors. In case the coloration of the test 
area equals or exceeds that of the comparative area, the 
vaccination status is suf?cient. In case it is Weaker, one 
should inoculate, that is, the more urgently, the more impor 
tant the color difference is (?ner graduations of comparative 
areas can be produced according to medical or WHO infor 
mation, e. g., tWo years of protection remaining, ?ve years of 
protection remaining, inoculation recommended, inocula 
tion strongly recommended. An alternative consists in evalu 
ating the penetration depth of the colors into the test area 
With corresponding marking. Then, one comparative area 
can be omitted or used as protection.) 

[0077] b) Quantitative Test 

[0078] For this only one test area is required, hoWever, for 
certainty positive and negative control areas can be incor 
porated. 
[0079] The area is loaded With murine-anti-human IgG 
according to DE-A-195 00 862, example 2. The application 
sequence and the reactions are such as described under lit. 
a). Evaluation is performed by photometric absorption mea 
surement at 520 nm or 492 nm after eluting With an alcoholic 
solution. 

[0080] Eluting With alcohol is necessary as the dye marker 
due to the great number of binding sites adheres so stably to 
the gel bed it cannot be separated from the gel bed like other 
markers by means of pH variations or by displacement by a 
concurrence molecule, even not partially, but in this case 
exclusively by dissolving. 
[0081] The test sensitivity is in the mIU/ml range for both 
evaluations or anti tetanus human IgG. Absolutely, Without 
further optimization of the test, amounts of less than 10 pg 
IgG can be determined qualitatively (visually) and quanti 
tatively, With enriching Within the column even less (pg/ml 
range). 
[0082] Current quality control yielded an emulsion stabil 
ity of at least 12 months. 

EXAMPLE 3 

[0083] Synthesis of an Activated Dye Particle 

[0084] To 20 ml of BSA solution Within a concentration 
range of 1 to 50 mg/ml in 0.01-0.2 M phosphate buffer 
solution, pH 6-8.5, there Was added from 0.1 to 2 g carbon. 
The mixture is mixed by a magnetic agitator or a Vortex 
mixer until a suf?cient adsorption of the protein (peptiza 
tion) has occurred. The obtained suspension is centrifuged at 
6000 ><g for 5 to 10 minutes. 

[0085] The carbon particles of from 50 to 350 nm, on 
Which BSA is adsorbed, are activated With glutardialdehyde 
during the next step. The glutardialdehyde concentration for 
this ranges from 1 to 25%, the activation time is from 20 to 
120 minutes. 

[0086] The activated suspension is puri?ed by centrifug 
ing 3 to 4 times and by gel ?ltration With Sepharose 6B, 4B, 
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2B, CL-6B, CL-4B, CL-2B, Sephacryl S300, or with other 
gels (Toyoperl, Ultragel etc.), whereby the exclusion limit is 
not allowed to fall below 1><106 Dalton for globular proteins. 
Employing this method one obtains black dye particles. The 
preparation of other dye particles is performed in an analo 
gous manner using instead of carbon, e.g., Sudan II for red, 
Sudan III for dark red, Sudan black for grey, tetraZolefor 
manZane violet for violet, neotetraZolediformaZane for dark 
violet, and tetraZolediformanZane blue for blue. The work 
ing range for these conjugates in suspension is about 0,08%, 
based on the dry weight. The dye labels are produced by 
conjugating with antianalytes such as protein A, streptavidin 
or antibodies. 

EXAMPLE 4 

[0087] Serological determination of anti-HIV antibodies 
on a non-porous solid phase by means of a protein Acarbon 
conjugate. 
[0088] As solid phase there were employed polystyrene 
ELISAplates with adsorbed synthetic peptides of HIV-1 and 
HIV-2. Subsequently, in a dilution series a rabbit-anti-HIV 
serum was added. After an incubation of 15 minutes and a 
purifying step there was added protein A carbon conjugate 
and the resulting spot was read after 15 min following a 
purifying step. 

[0089] In parallel, analogous experiments were conducted 
with purchased protein A gold colloid (40 nm particle siZe) 
and protein A-POD. Comparison of the visual evaluation 
yielded a sensitivity of both of the other markers for a 
dilution of 1/1280, for the carbon conjugate of 1/20480. 

EXAMPLE 5 

[0090] Determination of HCG with Carbon Conjugate 
with Thin Layer Chromatography 

[0091] A strip of 2x16 mm nitrocellulose is bonded to 
transparent 0.5 mm PVC. One end of the strip was bonded 
to a 1x1 cm piece of chromatography paper as suction 
element. In the middle of the nitrocellulose strip there was 
applied a solution of anti-HCG-antibody (1 mg/ml in phos 
phate buffer) with a Hamilton syringe. After 30 minutes it is 
blocked with a 1% casein solution (phosphate buffer with 
Tween) (one hour), thereafter puri?ed and dried. 

[0092] The HCG standard is diluted once with phosphate/ 
Tween buffer, thereafter once again with urine of a healthy 
individual adding up to 0.1 Tween 20. 50 pl carbon conju 
gate with anti-HCG are added to 50 pl of this standard 
solution. The free end of the strip is dipped into this solution, 
the result being read off visually as a black line after 2 to 3 
minutes. The sensitivity of 50 mIU/ml is sufficient for a 
pregnancy test after one week. 

1. Aparticle resistant to storage of at least one ?rst and at 
least one second component, whereby 

said second component of at least one crosslinkable 
polymer as a shell envelops and/or encloses said ?rst 
component as a core at least partially and 

said ?rst component has at least one ascertainable prop 
erty, obtainable 

by reacting a ?rst component with a crosslinkable poly 
mer and thereafter reacting the formed product with a 
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crosslinking agent such that said ?rst component is kept 
with resistance to storage within said second compo 
nent. 

2. The particle according to claim 1, characteriZed in that 
said particle is a particle resistant to storage for carrier 
bound reactions, detection and/or isolating methods, 
whereby the carrier is suitable of being provided with at least 
one reactive component, in particular a speci?c reaction 
component. 

3. The particle according to claim 1 and/or 2, character 
iZed in that said ?rst component is enveloped or enclosed 
reticularly by said second component. 

4. The particle according to at least one of claims 1 to 3, 
characteriZed in that said second component is at least one 
polymer comprising active or activatable functional groups. 

5. The particle according to claim 3, characteriZed in that 
at least one polymer is produced from one or several 
crosslinkable polymers and/or crosslinkable monomers. 

6. The particle according to at least one of claims 1 to 5, 
characteriZed in that said polymer is produced from at least 
one polyamide, preferably a protein, or at least one other 
biopolymer having functional groups. 

7. The particle according to one of claims 1 to 6, char 
acteriZed in that said second component is crosslinkable 
with at least bifunctional compounds. 

8. The particle according to claim 7, characteriZed in that 
at least bifunctional compounds bonded to the surface have 
in addition at least one reactive group and that these reactive 
groups can be saturated altogether or partially and/or can be 
used altogether or partially, preferably to a speci?c portion, 
for covalent bonding of reactive components or an addi 
tional layer of the second component. 

9. The carrier according to at least one of claims 2 to 8, 
characteriZed in that the reactive component is a molecule or 
a molecular group having af?ne properties to other sub 
stances. 

10. The carrier according to claim 7, characteriZed in that 
at least one reactive component is an enZyme, a substrate 
interacting with enZymes, an antibody, antigens, biotin or 
streptavidin, a nucleic acid of the RNA or DNA types being 
hybridiZable with another nucleic acid. 

11. The particle according to at least one of claims 1 to 10, 
characteriZed in that said second component envelops said 
?rst component in a molecular network, the meshes of which 
having a narrow mesh siZe distribution. 

12. The particle according to at least one of claims 1 to 11, 
characteriZed in that the ascertainable property of said ?rst 
component is at least one selected of the group consisting of 
absorptivity or emissivity of electromagnetic waves, mass, 
magnetism, dielectricity, radioactivity, siZe, density as well 
as pharmacological, biological and/or catalytic effect. 

13. The particle according to at least one of claims 1 to 12, 
characteriZed in that the ?rst and the second components are 
connected with each other separably. 

14. The particle according to at least one of claims 1 to 13, 
characteriZed in that the carrier is present in populations and 
the populations are fractionated at least once by the siZe of 
the particle after enclosure and/or by one of the ascertainable 
properties of said ?rst component before, during and/or after 
enclosure. 

15. The particle according to claim 14, characteriZed in 
that said particle is present in a population with a narrow 
distribution of siZe and/or the ascertainable property, in 
particular the siZe and/or color. 
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16. The particle according to claim 14 and/or 15, char 
acteriZed in that said particle is present Within a narrow 
range of the distribution of a ascertainable property of the 
?rst component, in particular the siZe and/or color. 

17. The particle according to at least one of claims 2 to 16, 
characteriZed in that said carrier has a high coverage of the 
second component With at least one reactive component, in 
particular speci?c reactive components. 

18. The particle according to one of claims 1 to 17, 
characteriZed in that said reactive component(s) is (are) 
bonded together via spacer With the shell and the core. 

19. A process for the production of a particle of at least 
one ?rst and at least one second component, Wherein said 
?rst component is treated at least once With at least one 
crosslinkable polymer as the second component and the 
respective product and/or the ?nal product is crosslinked 
With at least one at least bifunctional compound. 

20. The process according to claim 19, characteriZed in 
that during said process at least once a fractionation of the 
untreated ?rst component, an intermediate product and/or 
the particle is conducted by siZe and/or another ascertainable 
property. 

21. The process according to claim 19 and/or 20, Wherein 
the at least bifunctional compound is a compound selected 
from the group consisting of, e.g., a dialdehyde, in particular 
glutardialdehyde, a dicarboXylic acid, an acrylate, or a 
divinylic compound and the crosslinkable polymer is 
crosslinked by condensation, addition or substitution reac 
tions. 

22. The process according to at least one of claims 19 to 
21, characteriZed in that the treatment With the polymers 
and/or the crosslinking agent and/or a fractionation are 
performed tWice or several times. 

23. The use of the particle according to at least one of 
claims 2 to 18 in assay techniques, in particular qualitative, 
semi-quantitative and quantitative column solid-phase 
immunoassays. 
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24. The use of the particle according to claim 23, char 
acteriZed in that the ascertainable property is evaluated 
manually and/or visually qualitatively or semi-quantitatively 
via comparative areas and/or concentration Zones. 

25. The use of the particle according to claim 23, char 
acteriZed in that the ascertainable property is evaluated 
measurement technically quantitatively, if necessary after 
having dissolved the second component and/or the complete 
particle in another solvent or With different conditions such 
as a different pH and/or different salt concentration. 

26. The use of the particle according to at least one of 
claims 23 to 25, characteriZed in that at least tWo ascertain 
able properties are used, e.g., magnetism to improve inter 
miXture and/or subsequent separation of the solid phase 
from the ?uid phase and/or absorption to quantify. 

27. The use of a particle according to at least one of claims 
1 to 15 for employment of pharmacologic and/or biologic 
active substances, characteriZed by dissolving of separating 
at least the second component. 

28. The use of the particle according to claim 27, char 
acteriZed in that a narroW siZe distribution of the second 
component determines the time until dissolution and/or a 
narroW distribution of at least one ascertainable property of 
the ?rst component determines the effect in a narroW range. 

29. The use of a particle according to claim 17 and/or 28 
as a vehicle for af?nity transport of active substances. 

30. The use of a particle according to at least one of claims 
2 to 15 as a catalyst for chemical and/or biochemical actions. 

31. The use of the particle according to claim 30, char 
actered in that at least tWo ascertainable properties are used, 
e.g., magnetism for rapid intermiXing and Weight for rapid 
separation. 


