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Description

Field of the Invention

[0001] This invention relates to compounds and their use as affinity ligands.

Background to the Invention

[0002] Fibrinogen is a dimeric protein, each half of which is composed of disulfide-bonded polypeptide chains desig-
nated Aα, Bβ and γ. In the liver, the genes for the Aα- and Bβ-chains encode single products of 610 and 461 amino acid
residues, respectively. In contrast, alternative splicing of transcripts of the γ-chain gene yield γ-chain variants of slightly
different lengths (411 and 427 residues), the shorter of which constitutes -90% of the final product. The predominant
form of fibrinogen is secreted into the circulation with a molecular mass of -340 kDa. Following its secretion from the
liver, the protein exists not only in plasma, but also in lymph and interstitial fluid. In healthy individuals, the concentration
of fibrinogen in plasma is between 4 and 10 mM. Importantly, that concentration can increase by as much as much as
400% during times of physiological stress.
[0003] Fibrinogen is converted to fibrin by thrombin, a trypsin-like serine proteinase. Thrombin hydrolyzes at least two
specific Arg-Gly bonds within fibrinogen. This process leads initially to the formation of fibrin protofibrils which can
associate laterally, forming thicker fibres that, in turn, can associate to form even thicker and branched fibrin bundles.
Such bundles are further stabilised by cross-links formed between Lys and Gln residues located within the α-chains of
neighboring fibrin molecules, to form a 3-D meshwork capable of preventing or limiting blood flow. This process of cross-
linking is catalysed by the enzyme Factor XIIIa.
[0004] Two types of congenital abnormalities of fibrinogen exist, afibrinogenemia and dysfibrinogenemia. Afibrinogen-
emia is a quantitative deficiency that results in bleeding diatheses. The term hypofibrinogenemia refers to a less severe
fibrinogen deficiency. Dysfibrinogenemia is marked by functional abnormalities of fibrinogen that may result in either
bleeding or thrombosis. Patients may be treated with fibrinogen concentrate or cryoprecipitate. Fibrinogen is also com-
monly used during surgery as an adjunct to hemostasis in the form of fibrin sealants. These are typically two-component
systems comprising fibrinogen (e.g. in the form of fibrinogen concentrate) and thrombin in appropriate pharmaceutical
compositions.
[0005] A concern in the administration of these partially purified forms of fibrinogen is the presence of contaminating
proteins. An affinity-based purification method for the isolation of fibrinogen would therefore be useful. Such a purification
method would be especially useful if it were able to isolate fibrinogen from non-depleted plasma, in a specific fashion,
leaving all other protein components intact for further manipulation.
[0006] WO97/10887 discloses triazine-based compounds, useful as affinity adsorbents, of formula I

wherein R1 is H, alkyl, hydroxyalkyl, cyclohexyl, NH2, phenyl, naphthyl, 1-phenylpyrazole, indazole, benzthiazole,
benzoxazole or benzimidazole, any of which aromatic groups can be substituted with one or more of alkyl, alkoxy,
acyloxy, acylamino, amino, NH2, OH, CO2H, sulphonyl, carbamoyl, sulphamoyl, alkylsulphonyl and halogen;
one X is N and the other is N, C-Cl or C-CN;
Y is O, S or NR2;
Z is O, S or NR3;
R2 and R3 are each H, alkyl, hydroxyalkyl, benzyl or β-phenylethyl;
Q is benzene, naphthalene, benzthiazole, benzoxazole, 1-phenylpyrazole, indazole or benzimidazole;
R4, R5 and R6 are each H, OH, alkyl, alkoxy, amino, NH2, acyloxy, acylamino, CO2H, sulphonic acid, carbamoyl,
sulphamoyl, alkylsulphonyl or halogen;
n is 0 to 6;
p is 0 to 20; and
A is a support matrix, optionally linked to the triazine ring by a spacer.
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[0007] Compounds of formula I are disclosed as having affinity for proteins such as immunoglobulins, insulin, Factor
VII or human growth hormone.
[0008] Compounds of related structure are disclosed in WO00/67900 and WO03/097112. They have affinity for en-
dotoxins.

Summary of the Invention

[0009] Surprisingly, it has been found that certain compounds, many of which are novel, are useful for affinity-based
isolation of fibrinogen. These compounds are defined in claims 1, and 3 to 7.

Description of the Invention

[0010] WO97/10887, WO00/67900 and WO03/097112 disclose how combinatorial libraries of ligands can be built on
a solid support. During the screening of a set of these combinatorial libraries with pooled human plasma as feedstock,
a number of ligands were identified as being capable of selectively binding and eluting human fibrinogen.
[0011] Compounds of formula III, IV, V, VI, and VII, for use in the invention, can be prepared by procedures known to
those skilled in the art. Such procedures are described in the 3 PCT publications identified above; they can be readily
adapted to the preparation of new compounds.
[0012] WO97/10887 gives examples of A, including spacers or linkers L via which the triazine ring may be linked to
a solid support M. As described in WO97/10887, such supports include agarose, silica, cellulose, dextran, starch, alginate,
carrageenan, synthetic polymers, glass and metal oxides. Such materials may be activated before reaction to form an
adsorbent of this invention.
L may be, for example, -T-(-V1-V2)m-, wherein
T is O, S or -NR7-;
m is 0 or 1;
V1 is an optionally substituted hydrocarbon radical of 2 to 20 C atoms; and
V2 is O, S, -COO-, -CONH-, -NHCO-, -PO3H-, -NH-arylene-SO2-CH2-CH2- or -NR8-; and
R7 and R8 are each independently H or C1-6 alkyl.
[0013] The fibrinogen-binding ligand or adsorbent is of formula III (which will be protonated at physiological pH)

[0014] The fibrinogen-binding ligand or adsorbent is also of formula IV

[0015] The fibrinogen-binding ligand or adsorbent is also represented by structure V
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[0016] The fibrinogen-binding ligand or adsorbent is also represented by structure VI

[0017] The fibrinogen-binding ligand or adsorbent is also represented by structure VII

[0018] The fibrinogen-binding ligands and adsorbents described herein are useful for the purification of fibrinogen
from complex mixtures including, but not limited to, human plasma and recombinant fermentation supernatants. This
utility is demonstrated below in Example 7, by chromatography experiments using human pooled plasma.
[0019] The term "fibrinogen" is used herein to describe fibrinogen itself and also analogues that have the functional
characteristics of fibrinogen, e.g. in terms of affinity to a given compound described herein. Thus, the analyte may be a
protein that is a functional fragment of fibrinogen, or a structural analogue having one, more of all of the same binding
sites, or a fusion protein.
[0020] The following Examples illustrate the invention.

Example 1 - Synthesis of 4-(4-morpholino)anilinyl dichlorotriazine

[0021] Cyanuric chloride (16.1 g) was dissolved in tetrahydrofuran (130 mL) and cooled to 0°C in an ice/salt bath.
4-(4-Morpholino)aniline (29.61 g) in THF (400 mL) was added to the solution of cyanuric chloride at such a rate that the
temperature did not exceed 0°C. After addition was complete, the mixture was stirred at 0°C for a further 30 minutes,
before the solution was added to a mixture of ice (700 g) and water (1.5 L). The resulting solid was filtered off, washed
with water (1 L), before being dried in a vacuum oven at 45°C to constant weight (28.54 g).

Example 2 - Synthesis of Adsorbent III

[0022] 6% cross-linked Purabead agarose gel (1000 g settled in Reverse Osmosis (RO) water) was slurried with RO
water (667 mL), 10 M sodium hydroxide (NaOH) (90 mL), and epichlorohydrin (127 mL). The slurry was stirred over 2
hours. After a sample was taken for analysis, the slurry was filtered, then washed with RO water (12 x 1 L). Analysis for
epoxy groups showed that the gel was derivatised with 19.2 mmol epoxy groups per g of settled gel.
[0023] The gel was drained before RO water (400 mL) and 0.88 specific gravity aqueous ammonia solution (100 mL)
were added. The mixture was stirred and heated to 40°C, then stirred at this temperature over 16 hours. After a sample
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was taken for analysis, the slurry was filtered, then washed with RO water (12 x 500 mL). TNBS analysis for amine
groups showed that the gel was derivatised with 28.0 mmol amine groups per g of settled gel.
[0024] The settled, aminated gel (500 g) was suspended in 1 M potassium phosphate pH 7.0 (500 mL), then allowed
to drain. To this gel were then added 1 M potassium phosphate pH 7.0 (125 mL) and RO water (125 mL). The slurry
was stirred vigorously while acetone (250 mL) was added. After cooling in an ice/salt bath over 30 minutes, cyanuric
chloride (12.5 g) in cold acetone (125 mL) was added in one portion. The mixture was stirred at 0°C over 1 hour, before
being washed with 50% aqueous acetone (5 x 500 mL), RO water (5 x 500 mL), 50% aqueous acetone (5 x 500 mL),
and RO water (10 x 500 mL). The gel was allowed to settle under gravity, before a sample was taken for analysis.
Analysis for chloride release indicated that the gel was derivatised with 26.1 mmol substituted dichlorotriazine per g of
settled gel.
[0025] Settled gel from the previous stage (238 g) was slurried with RO water (138 mL) under ice/salt cooling, before
2-(4-morpholino)ethylamine (4.39 g) in cold (8°C) RO water (95 mL) was added, such that the reaction temperature did
not exceed 8°C. The mixture was then stirred at 8°C over 1 hour. After a sample was taken for analysis, the slurry was
filtered, then washed with RO water (10 x 250 mL). Analysis for chloride release indicated that the gel was derivatised
with 23.8 mmol substituted monochlorotriazine per g of settled gel.
[0026] To 238 g (settled) of the gel was added agmatine sulfate (15.42 g) dissolved in RO water (200 mL - pH adjusted
to pH 10, then made up to a final volume of 238 mL with RO water). The mixture was stirred at 60°C overnight, while
maintaining the pH at 10. After a sample of the supernatant was taken for analysis, the slurry was filtered, then washed
with RO water (15 x 250 mL). Analysis for chloride release indicated that the gel had been derivatised with 17.0 mmol
agmatine per g of settled gel.
[0027] The gel was incubated in a final concentration of 0.5 M NaOH/25% v/v aqueous ethanol overnight at 40°C,
then washed with 0.5 M NaOH/25% v/v aqueous ethanol (5 x 250 mL). After the final wash was allowed to drain under
gravity, 0.5 M NaOH/25% v/v aqueous ethanol (250 mL) was added and the mixture incubated at 40°C overnight. The
gel was then washed with 0.5 M N60H/25% ethanol (5 x 250 mL), then RO water (10 x 250 mL). The gel was then
incubated in a final concentration of 0.5 M NaOH overnight at 40°C, then washed with 0.5 M NaOH (5 x 250 mL). After
the final wash was allowed to drain under gravity, 0.5 M NaOH (250 mL) was added and the mixture incubated at 40°C
overnight. The gel was then washed with 0.5 M NaOH (5 x 250 mL), then RO water (10 x 250 mL). After washing with
0.1 M PBS pH 7.0 (3 x 250 mL), the gel was washed a further time with RO water (10 x 250 mL), before storage in the
cold room at 4°C in 20% v/v aqueous ethanol.

Example 3 - Synthesis of Adsorbent IV

[0028] 6% cross-linked Purabead agarose gel (650 g settled in RO water) was slurried with RO water (438 mL), 10
M sodium hydroxide (NaOH) (59 mL), and epichlorohydrin (83 mL). The slurry was stirred over 2 hours. After a sample
was taken for analysis, the slurry was filtered then washed with 12 x 1 L RO water. Analysis for epoxy groups showed
that the gel was derivatised with 16.5 mmol epoxy groups per g of settled gel.
[0029] The gel was drained, before RO water (520 mL) and 0.88 specific gravity ammonia solution (130 mL) were
added. The mixture was stirred and heated to 40°C, then stirred at this temperature over 16 hours. After a sample was
taken for analysis, the slurry was filtered, then washed with RO water (12 x 1 L). TNBS analysis for amine groups showed
that the gel was derivatised with 22.9 mmol amine groups per g of settled gel.
[0030] A 500 g portion of the settled, aminated gel was slurried with DMF (500 mL) then allowed to drain. This gel
was then slurried with DMF (250 mL), and diisopropylethylamine (DIPEA) (11.0 mL) added with stirring. The mixture
was stirred over 10 minutes, then 4-(4-morpholino)anilinyl dichlorotriazine (20.6 g) in DMF (250 mL) added in one portion.
The mixture was stirred at room temperature over 3 hours. After a sample was taken for analysis, the slurry was filtered,
then washed with 70% v/v aqueous DMF (4 x 150 mL), 50% DMF (2 x 150 mL), and RO water (10 x 150 mL). Analysis
for chloride release indicated that the gel was derivatised with 20.2 mmol substituted monochlorotriazine per g of settled
gel. Residual amine was undetectable by TNBS assay after derivatisation.
[0031] A 150 g (settled) portion of the gel was slurried in 1 M sodium borate buffer (150 mL) and the pH adjusted to
10 with 10 M sodium hydroxide. Arginine (5.50 g) was added in one portion. The mixture was stirred at 60°C overnight,
while maintaining the pH at 10. After a sample of the supernatant was taken for analysis, the slurry was filtered then
washed with RO water (12 x 150 mL). Analysis for chloride release indicated that the gel had been derivatised with 22.4
mmol arginine per g of settled gel.
[0032] The gel was incubated in a final concentration of 0.5 M NaOH/25% v/v aqueous ethanol overnight at 40°C,
then washed with 0.5 M NaOH/25% v/v aqueous ethanol (5 x 150 mL). After the final wash was allowed to drain under
gravity, 0.5 M NaOH/25% v/v aqueous ethanol (150 mL) was added and the mixture incubated at 40°C overnight. The
gel was then washed with 0.5 M NaOH/25% ethanol (5 x 150 mL), then RO water (10 x 150 mL). The gel was then
incubated in a final concentration of 0.5 M NaOH overnight at 40°C, then washed with 0.5 M NaOH (5 x 150 mL). After
the final wash was allowed to drain under gravity, 0.5 M NaOH (150 mL) was added and the mixture incubated at 40°C
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overnight. The gel was then washed with 0.5 M NaOH (5 x 150 mL), then RO water (10 x 150 mL). After washing with
0.1 M PBS pH 7.0 (3 x 150 mL), the gel was washed a further time with RO water (10 x 150 mL), before storage in the
cold room iri 20% v/v aqueous ethanol.

Example 4 - Synthesis of Adsorbent V

[0033] 6% cross-linked Purabead agarose gel (650 g settled in RO water) was slurried with RO water (438 mL), 10
M sodium hydroxide (NaOH) (59 mL), and epichlorohydrin (83 mL). The slurry was stirred over 2 hours. After a sample
was taken for analysis, the slurry was filtered, then washed with RO water (12 x 1 L). Analysis for epoxy groups showed
that the gel was derivatised with 16.5 mmol epoxy groups per g of settled gel.
[0034] The gel was drained before RO water (520 mL) and 0.88 specific gravity aqueous ammonia solution (130 mL)
were added. The mixture was stirred and heated to 40°C, then stirred at this temperature over 16 hours. After a sample
was taken for analysis, the slurry was filtered then washed with RO water (12 x 1 L). TNBS analysis for amine groups
showed that the gel was derivatised with 22.9 mmol amine groups per g of settled gel.
[0035] A 500 g portion of the settled, aminated gel was slurried with DMF (500 mL), then allowed to drain. This gel
was then slurried with DMF (250 mL), and DIPEA (11.0 mL) added with stirring. The mixture was stirred over 10 minutes,
then 4-(4-morpholino)anilinyl dichlorotriazine (20.6 g) in DMF (250 mL) added in one portion. The mixture was stirred
at room temperature over 3 hours. After a sample was taken for analysis, the slurry was filtered then washed with 70%
v/v aqueous DMF (4 x 150 mL), 50% v/v aqueous DMF (2 x 150 mL), and RO water (10 x 150 mL). Analysis for chloride
release indicated that the gel was derivatised with 20.2 mmol substituted monochlorotriazine per g of settled gel. Residual
amine was undetectable by TNBS assay after derivatisation.
[0036] A 150 g (settled) portion of the gel was slurried in 1 M sodium borate buffer (150 mL) and the pH adjusted to
10 with 10 M sodium hydroxide. Arginine amide dihydrochloride (7.75 g) was added in one portion. The mixture was
stirred at 60°C overnight, while maintaining the pH at 10. The slurry was filtered, then washed with RO water (15 x 150
mL). Analysis for residual chloride of the washed and settled gel indicated that the gel had been derivatised to completion
by arginine amide.
[0037] The gel was incubated in a final concentration of 0.5 M NaOH/25% v/v aqueous ethanol overnight at 40°C,
then washed with 0.5 M NaOH/25% v/v aqueous ethanol (5 x 150 mL). After the final wash was allowed to drain under
gravity, 0.5 M NaOH/25% v/v aqueous ethanol (150 mL) was added and the mixture incubated at 40°C overnight. The
gel was then washed with 0.5 M NaOH/25% v/v aqueous ethanol (5 x 150 mL), then RO water (10 x 150 mL). The gel
was then incubated in a final concentration of 0.5 M NaOH overnight at 40°C, then washed with 0.5 M NaOH (5 x 150
mL). After the final wash was allowed to drain under gravity, 0.5 M NaOH (150 mL) was added and the mixture incubated
at 40°C overnight. The gel was then washed with 0.5 M NaOH (5 x 150 mL), then RO water (10 x 150 mL). After washing
with 0.1 M PBS pH 7.0 (3 x 150 mL), the gel was washed a further time with RO water (10 x 150 mL), before storage in
the cold room in 20% v/v aqueous ethanol.

Example 5 - Synthesis of Adsorbent VI

[0038] 6% cross-linked Purabead agarose gel (650 g settled in RO water) was slurried with RO water (438 mL), 10
M sodium hydroxide (NaOH) (59 mL), and epichlorohydrin (83 mL). The slurry was stirred over 2 hours. After a sample
was taken for analysis, the slurry was filtered then washed with RO water (12 x 1 L). Analysis for epoxy groups showed
that the gel was derivatised with 16.5 mmol epoxy groups per g of settled gel.
[0039] The gel was drained before RO water (520 mL) and 0.88 specific gravity ammonia solution (130 mL) were
added. The mixture was stirred and heated to 40°C, then stirred at this temperature over 16 hours. After a sample was
taken for analysis, the slurry was filtered then washed with 12 x 1 L RO water (12 x 1 L). TNBS analysis for amine groups
showed that the gel was derivatised with 22.9 mmol amine groups per g of settled gel.
[0040] Settled aminated gel (70 g) was slurried in 1 M potassium phosphate (70 mL) and allowed to settle. 1 M
potassium phosphate (20 mL) was then added, the mixture stirred vigorously, and acetone (10 mL) added. The mixture
was cooled to 0°C in an ice salt bath, before cyanuric chloride (1.75 g) in cold acetone (17.5 mL) was added in one
portion. The slurry was stirred over 1 hour at 0-4°C, before being drained, then washed with 50% v/v aqueous acetone
(5 x 70 mL), RO water (5 x 70 mL), with 50% v/v aqueous acetone (5 x 70 mL), and RO water (10 x 70 mL). Analysis
revealed the attachment of 18.0 mmol dichlorotriazine groups per g of settled gel.
[0041] The dichlorotriazinyl agarose (55 g) was was washed with 50% v/v aqueous DMF, then slurried in 50% v/v
aqueous DMF (55 mL). 4-(4-Morpholino)aniline (1.23 g) was dissolved in 75% v/v aqueous DMF (15 mL) and cooled
on ice, prior to addition to the dichlorotriazinyl agarose. The mixture was reacted at 4°C over 60 mins. A sample of
supernatant was taken after this time, before the gel was washed with 50% DMF (5 x 100 mL) and RO water (10 x 100
mL). Analysis of chloride ion released in the reaction indicated a loading of the amine of 20 6 mmol per g of settled gel.
[0042] A 37 g (settled) portion of the gel was slurried in 1 M sodium borate buffer (37 mL) and the pH adjusted to 9
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with 10 M sodium hydroxide. 4-Aminobenzamidine dihydrochloride (1.93 g) was added in one portion. The mixture was
stirred at 60°C overnight, while maintaining the pH at 10. The slurry was filtered, then washed with RO water (15 x 150
mL). The gel was washed with RO water (10 x 150 mL), before storage in the cold room at 4°C in 20% v/v aqueous ethanol.

Example 6 - Synthesis of Adsorbent VII

[0043] 6% cross-linked Purabead agarose gel (650 g settled in RO water) was slurried with RO water (438 mL), 10
M sodium hydroxide (NaOH) (59 mL), and epichlorohydrin (83 mL). The slurry was stirred over 2 hours. After a sample
was taken for analysis, the slurry was filtered then washed with RO water (12 x 1 L). Analysis for epoxy groups showed
that the gel was derivatised with 16.5 mmol epoxy groups per g of settled gel.
[0044] The gel was drained before RO water (520 mL) and 0.88 specific gravity ammonia solution (130 mL) were
added. The mixture was stirred and heated to 40°C, then stirred at this temperature over 16 hours. After a sample was
taken for analysis, the slurry was filtered then washed with RO water (12 x 1 L). TNBS analysis for amine groups showed
that the gel was derivatised with 22.9 mmol amine groups per g of settled gel.
[0045] A 150 g portion of the settled, aminated gel was slurried with DMF (150 mL) then allowed to drain. This gel
was then slurried with DMF (75 mL), and DIPEA (1.38 mL) added with stirring. The mixture was stirred over 10 minutes,
then 4-(4-morpholino)anilinyl dichlorotriazine (2.58 g) in DMF (75 mL) added in one portion. The mixture was stirred at
room temperature over 3 hours. After a sample was taken for analysis, the slurry was filtered then washed with 70% v/v
aqueous DMF (4 x 150 mL), 50% v/v aqueous DMF (2 x 150 mL), and RO water (12 x 150 mL). Analysis for chloride
release indicated that the gel was derivatised with 21.4 mmol substituted monochlorotriazine per g of settled gel. Residual
amine analysis indicated that 0.8 mmol amine groups per g of settled gel remained after derivatisation.
[0046] A 132 g (settled) portion of the gel was slurried in 1 M sodium borate buffer (132 mL) and the pH adjusted to
10 with 10 M sodium hydroxide. Agmatine sulfate (3.73 g) was added in one portion. The mixture was stirred at 60°C
overnight, while maintaining the pH at 10. After a sample of the supernatant was taken for analysis, the slurry was filtered,
then washed with RO water (15 x 150 mL). Analysis for chloride release indicated that the gel had been derivatised with
19.9 mmol agmatine per g of settled gel.
[0047] The gel was incubated in a final concentration of 0.5 M NaOH/25% v/v aqueous ethanol overnight at 40°C,
then washed with 0.5 M NaOH/25% v/v aqueous ethanol (5 x 150 mL). After the final wash was allowed to drain under
gravity, 0.5 M NaOH/25% v/v aqueous ethanol (150 mL) was added and the mixture incubated at 40°C overnight. The
gel was then washed with 0.5 M NaOH/25% v/v aqueous ethanol (5 x 150 mL), then RO water (10 x 150 mL). The gel
was then incubated in a final concentration of 0.5 M NaOH overnight at 40°C, then washed with 0.5 M NaOH (5 x 150
mL). After the final wash was allowed to drain under gravity, 0.5 M NaOH (150 mL) was added and the mixture incubated
at 40°C overnight. The gel was then washed with 0.5 M NaOH (5 x 150 mL), then RO water (10 x 150 mL). After washing
with 0.1 M PBS pH 7.0 (3 x 150 mL), the gel was washed a further time with RO water (10 x 150 mL), before storage in
the cold room at 4°C in 20% v/v aqueous ethanol.

Example 7 - Chromatography on human plasma

[0048] Chromatography experiments were performed with each of Adsorbents, III, IV, V, VI, and VII, using a 1 cm
diameter, 10 mL column volume omnifit column using a Biologic LP chromatography system. The column was equilibrated
with 5 column volumes of 13 mM sodium citrate, 140 mM sodium chloride pH 7.0 at 100 cm/hr. Human plasma (0.45
mm filtered, 100 mL) was then loaded at 50 cm/hr. Post-load wash was with 13 mM sodium citrate, 140 mM sodium
chloride pH 7.0, to baseline absorbance. The column was then eluted with 0.3 M glycine, 0.5 M sodium chloride and
1% w/v sodium cholate pH 9.0, and sanitised with 2 M guanidine hydrochloride pH 7.0. The elution fraction was neutralised
immediately with 0.4 M HCl prior to analysis. Load, non-bound, and elution fractions were analysed by nephelometry to
determine binding and elution capacities. SDS PAGE was carried out to determine purity.
[0049] The purity of fibrinogen in each eluate was greater than 85%. Binding and elution capacities are presented in
Table 1.

Table 1

Adsorbent Binding Capacity (mg/mL) Elution Capacity (mg/mL)

III 3.23 3.04

IV 2.76 0.28

V 6.43 3.77

VI 8.36 3.99
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Claims

1. Use of an affinity adsorbent for the separation, removal, isolation, purification, characterisation, identification or
quantification of fibrinogen or a protein that is a fibrinogen analogue, wherein the affinity adsorbent is a compound
of selected from:

(continued)

Adsorbent Binding Capacity (mg/mL) Elution Capacity (mg/mL)

VII 17.97 15.04
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wherein A is a support matrix, optionally linked to the triazine ring by a spacer.

2. Use according to claim 1, wherein the fibrinogen is in a sample of plasma.

3. A compound of formula III

wherein A is a support matrix, optionally linked to the triazine ring by a spacer.

4. A compound of formula IV

wherein A is a support matrix, optionally linked to the triazine ring by a spacer.

5. A compound of formula V

wherein A is a support matrix, optionally linked to the triazine ring by a spacer.

6. A compound of formula VI
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wherein A is a support matrix, optionally linked to the triazine ring by a spacer.

7. A compound of formula VII

wherein A is a support matrix, optionally linked to the triazine ring by a spacer.

8. A compound which is a precursor of a compound according to any of claims 3 to 7, wherein A is replaced by a
functional group, linked directly or indirectly to the triazine ring, which allows immobilisation of the precursor on a
solid support.

Patentansprüche

1. Verwendung eines Affinitätsadsorbens zur Trennung, Entfernung, Isolierung, Aufreinigung, Charakterisierung, Iden-
tifizierung oder Quantifizierung von Fibrinogen oder eines Proteins, das ein Fibrinanalogon ist, wobei das Affinitäts-
adsorbens eine Verbindung ist, die aus Folgenden ausgewählt ist:
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wobei A eine Trägermatrix ist, die optional durch einen Spacer mit dem Triazinring verknüpft ist.

2. Verwendung gemäß Anspruch 1, wobei das Fibrinogen sich in einer Plasmaprobe befindet.

3. Eine Verbindung der Formel III

wobei A eine Trägermatrix ist, die optional durch einen Spacer mit dem Triazinring verknüpft ist.

4. Eine Verbindung der Formel IV

wobei A eine Trägermatrix ist, die optional durch einen Spacer mit dem Triazinring verknüpft ist.

5. Eine Verbindung der Formel V
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wobei A eine Trägermatrix ist, die optional durch einen Spacer mit dem Triazinring verknüpft ist.

6. Eine Verbindung der Formel VI

wobei A eine Trägermatrix ist, die optional durch einen Spacer mit dem Triazinring verknüpft ist.

7. Eine Verbindung der Formel VII

wobei A eine Trägermatrix ist, die optional durch einen Spacer mit dem Triazinring verknüpft ist.

8. Eine Verbindung, die ein Vorläufer einer Verbindung gemäß einem der Ansprüche 3 bis 7 ist, wobei A durch eine
funktionelle Gruppe ersetzt ist, die direkt oder indirekt mit dem Triazinring verknüpft ist, was die Immobilisation des
Vorläufers auf einem festen Träger erlaubt.

Revendications

1. Utilisation d’un absorbant d’affinité pour la séparation, le retrait, l’isolation, la purification, la caractérisation, l’iden-
tification ou la quantification du fibrinogène ou d’une protéine qui est un analogue du fibrinogène, l’absorbant d’affinité
étant un composé sélectionné parmi :
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dans lesquelles formules A représente une matrice de soutien, facultativement liée au cycle triazine par un espaceur.

2. Utilisation selon la revendication 1, le fibrinogène étant un échantillon de plasma.

3. Composé de formule III

dans laquelle A représente une matrice de soutien, facultativement liée au cycle triazine par un espaceur.

4. Composé de formule IV
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dans laquelle A représente une matrice de soutien, facultativement liée au cycle triazine par un espaceur.

5. Composé de formule V

dans laquelle A représente une matrice de soutien, facultativement liée au cycle triazine par un espaceur.

6. Composé de formule VI

dans laquelle A représente une matrice de soutien, facultativement liée au cycle triazine par un espaceur.

7. Composé de formule VII

dans laquelle A représente une matrice de soutien, facultativement liée au cycle triazine par un espaceur.

8. Composé qui est un précurseur d’un composé selon l’une quelconque des revendications 3 à 7, dans lequel A est
remplacé par un groupe fonctionnel, lié directement ou indirectement au cycle triazine, qui permet l’immobilisation
du précurseur sur un support solide.
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