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Abstract

The invention telates to measuring of the adhesion of platelets ex vivo. In this method,
monodisperse polymer particles are added to blood, and the number of platelets in the blood are
measured before and after shaking of the sample. The level of adhesion of the platelets is
determined by comparing the number of platelets prior to shaking with the number of platelets
after shaking, Methods of establishing an adhesion index and diagnosis of a patient are also
provided.
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English translation of the PCT applhication PCT/DE 01/03041

Use of mooodispersed polymer particles for measurmg the
adhesivity of platelets in vivo

The thrombogenicity of arterial occlusive diseases and the predisposition thereof is
determined by means of pathological platelet reactions. The blood platelet-directed
starter reaction for manifest arterial macro and micro thromboses is focus for a range of
drug developments. In recent years, the therapeutic prnciple of blocking GPIIb/IIIa
reccptors of platelets has shown to be particularly promising, In various studies (Capture,
Epilog, Epic, Epistent and others), it could be demonstrated without doubt that a
thrombotic reaction can be prevented or antagonised by means of substances obstructing
fibrinogen receptors of the platelets (GPIIb/IMa). So far, the greatest experience has
been gained with a monoclonal antibody fragment, the so-called Abcixirnab (Reopro*),
but also further substances from other sources, such as natural disintegrincs or peptide
antagonists or peptidomimetica are being subjected to clinical examination at present.

As rcpards the acronyms CAPTURE, EPILOG, EPIC and EPISTENT which designated
clinical phase IlI/phase IV studies, the respective publications took place as follows:

EPISTENT: Lancet 1998, 352, 87

EPIC: N. Engl. J. Med. 1994, 330 956
EPILOG: N. Engi. J. Med. 1997, 336, 1689
CAPTURE: Lancet, 1997, 349, 1429

In practice, the essential problem with these substances is the fact that they exhibit
clinical efficiency only when 60-80% of the GPIIb/IIla receptors of all platelets in
circulation are blocked. The extremely low therapeutic index of these substances 1s to be

cxplained by the fact that already at 90-95% receptor blocking, there is an excessive
bleeding tendency.

This severe side effect also limits a broad application of this new substance group. In the
past, there were plenty of attempts to control the blood level by means of the most vared
methods determining the function of the platelets. However, there 1s no cotrelation
between the blood level of the GPIIb/Illa antagonists and the effect, since there is no
direct relationship between the height of the substance blood level and the strength of the
aggregation inhibition. This lack of correlation is, above all, due to the variable number
of circulating platelets but also the number of the integrin molecules exposed at the
platelet surface. Mostly, methods for measuring
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the platelet aggregation are used for the detection of the efficacy. The aggregation
agonists reactions carried out in plasma containing platelets or platelet-rich plasma
for collagenes or ADP are time-consuming and costly and show the real conditions
in the blood of the patient only indirectly, since they do not allow reactions that are
identical to natural reactions due to the obligatory separation and enrichment of the
plasma of the patient with blood platelets.

A POCT-capable whole blood ‘method of platelet aggregation, the ultegra
accumetics method, has too great a scattering effect in the therapeutic-toxic range
of the GPllb/llla recebtor antagonists and is extremely cost-intensive. This method,
too, uses a strong aggregation trigger as measuring principle. Furthermore,
analyses of clotting global tests, such as thrombelastographies and prothrombin
time, vary too much so that determination of the percentage inhibition level of the
platelet function for these tests can hardly be anticipated.

Thus, the problem of the invention is to overcome the above-mentioned
disadvantages of the state of the art. This problem has been solved by the
surprising finding that specific polymer surfaces are an ideal adhesion area for

platelets.

The platelet adhesion and platelet spreading test known so far are qualitative
methods using microscopy that take place on glass slides. The method introduced
herein uses glass-like polymers that have been made into specific micro particles
with "rough” surfaces. These micro particle surfaces are the direct adhesion
partners for activated platelets. By means of addition of a defined quantity of
monodisperse polymer particles to anticoagulated whole blood and short incubation
by shaking at room temperature, an adhesion index can be determined by
measuring the difference of the number of platelets in the suspension before and
after shaking of the polymer particle. The method introduced herein is designed in
such a way that said adhesion index is 50 (50+8) with patients and probands
without coagulation defect. In the case of adhesion inhibition after treatment with
GPlIb/Illa receptor antagonists, a reduced adhesion occurs which is strictly dose- -
dependent; in this case the adhesion index would be <40. Moreover, this test can
also be used to determine an increased platelet adhesion in paﬁents.

Thus, the invention relates to the use of defined amounts of monodisperse particles
‘obtained from natural and artificial polymers. The particles used can consist both of
human plasma proteins and of monodisperse polymer particles with a diameter
between 1 and 20 um, preferably between 1 and 10 um, most suitably
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monodisperse porous particles of a size of 5-6 um of polyphenylmethacrylate. The
auxiliary materials used for the quantitative adhesion method simply are a small
shaker (M51 by IKA) and a biood cell counting device, such as e.g. the device
Celldyn 1600 by Abbott or similar blood cell analysers, as used in every clinical
chemical laboratory. Within 15 min, the corresponding data can be obtained. The
method can be carried out directly at the sick bed or at the heart-circulation-function
measuring place. The method has POCT quality, does not depend on the number of
the circulating platelets (80-40000 platelets/ul) and is not influenced by variable
fibrinogen levels (1-5 g/l) either.

Formulation: 0.2 mi anticoagulated blood e.g. citrate blood (1/10 v/v)
+ 0.002 mi 5% particle suspension
- shake for 10 min at 600/min

- a) determination of the number of platelets before shaking
- b) determination of the number of platelets after shaking

- Al (adhesion index) =
(number of platelets before shaking) — (humber of platelets after shaking)

X 100
(number of platelets before shaking)
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Claims

1. A diagnostic method for measuring the adhesion of platelets ex vivo comprising:

a) selecting an amount and type of monodisperse polymer particles
derived from polyphenylmethacrylate;

b) providing a sample of whole blood;

9 adding said monodisperse polymer particles to the sample of whole
blood to form a blood/polymer particles composition;

d) measuring the number of platelets in the whole blood/polymer
particles composition;

f) shaking the whole blood/polymer particles composition to allow

platelets in the whole blood to adhere directly to the surface of the polymer

particles;

g) measuring the number of platelets in the whole blood/polymer
particles composition after shaking that remain in suspension in the composition;
and

h) determining the percent level of adhesion of the platelets by
comparing the number of platelets in suspension prior to shaking with the number
of platelets in suspension after shaking.

2. The method of claim 1, wherein the polyphenylmethacrylate is porous.

3. The method of claim 1 wherein the polymer particles have a diameter of 1 to 20
um

4. The method of claim 3 wherein the diameter is 1 to 10 yum.

5. The method of claim 4 wherein the diameter is 5 to 6 ym.

6. The method of claim 1, wherein the measuring step is a step in a process of
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carrying out a diagnosis of increased or reduced adhesivity of platelets, ex vivo.

/. The method of claim 1, wherein the measuring step is a step in a process of
monitoring the effect of substances inhibiting platelet function in the whole blood of a

patient.
8. The method of claim 1, wherein the measuring step is a step in a process of
monitoring the effect of GPlib/llla receptor antagonists on platelet function in the whole

blood of a patient.

Q. The method of claim 1, wherein prior to the adding polymer particles step, the

whole blood has been treated with an anticoagulant.

10.  The method of claim 1, wherein prior to the adding polymer particles step, the
whole blood has been treated with a GPllb/llla receptor antagonist.

11.  The method of claim 1, wherein the measurement of the number of platelets in

suspension Is carried out by using a blood cell counting device.

DOCSTOR: 1950187\1



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - claims
	Page 7 - claims

