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Collagen for platelet aggregation tests
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INTENDED USE:

SPECIMEN COLLECTION AND PREPARATION :

For in vitro diagnostic use. Measurement of platelet aggregation.

Specimens should be prepared and stored in accordance with applicable local guidelines (for
the United States, see the CLSI guidelines for further information concerning specimen
collection, handling and storage). When screening for thrombocytopathy, patients must not
have received any medication known to affect platelet function (e.g.: aspirin) during the
previous 10 days. Patients should avoid fatty foods, coffee and dairy products at least 12
hours before collection4.

Specimens:
Human plasma obtained from anti-coagulated blood (trisodium citrate).

Collection:
The blood (9 volumes) should be carefully collected onto the trisodium citrate anticoagulant (1
volume) (0.109 M) by clean venipuncture. Discard the first tube. Cover and gently invert 4 to 5
times to mix. Keep the specimens at room temperature (18 to 25°C). Do not use CTAD
tubes for collection.

Centrifugation:
Preparation of platelet-rich plasma (PRP) and platelet-poor plasma (PPP):
1) Prepare the PRP by centrifuging the blood specimens onto citrate at 150 x g for 10 minutes
at room temperature (18-25°C).
2) Examine the plasma: if any red blood cells are left, re-centrifuge at 150 x g for 5 additional
minutes.
3) Using a plastic pipette, identify and carefully remove the platelet layer without touching the
PRBC (leukocytes and red blood cells) and transfer to an identified tube (PRP). Seal and
store at room temperature.
4) Prepare the PPP by centrifuging the remaining blood specimen at 2000-2500 x g for 15
minutes. Examine the PPP for haemolysis, then transfer to a plastic tube identified 'PPP'.
Seal and store at room temperature.
5) See ISTH guidelines for the PRP platelet count5.

SUMMARY AND EXPLANATION:
Detection of constitutional thrombocytopathy (e.g.: Glanzmann thrombasthenia, grey platelet
syndrome, empty sack syndrome, etc.) or acquired thrombocytopathy (e.g.: myelodysplastic
syndrome, myeloproliferative syndrome, multiple myeloma, Waldenstrom's disease, etc.).
Biological monitoring of anti-platelet therapy such as aspirin, NSAIDS, thienopyridines,
abciximab or other glycoprotein IIb/IIIa (GPIIbIIIa) inhibitors.

PRINCIPLE:
When added to platelet-rich plasma (PRP), collagen adheres to the platelets via the GPIa/IIa
and GPVI receptors. GPVI receptor is responsible for platelet activation, leading to the release
of ADP and thomboxane A2 and to intraplatelet calcium mobilisation 1, 2, 3. Platelet aggregation
in response to collagen typically displays a latency period determined by collagen
concentration, followed by a change in platelet shape, revealed by a decrease in light
transmission and finally simple wave of aggregation. Collagen is considered to be a strong
agonist.

REAGENTS:
R1 Reagent 1: Collagen reagent: Collagen, freeze-dried in the presence of stabilizing
agents (horse tendon collagen (mainly type I)).
3 x 0.5 mg vials.
R2 Reagent 2: Diluent for Collagen
3 x 12 mL vials.

WARNINGS AND PRECAUTIONS:
 Biological products must be handled with all necessary precautions and considered as
being potentially infectious.
 Waste should be disposed of in accordance with applicable local regulations.
 Handle the reagents with care to avoid contamination during use. If possible, avoid reagent
evaporation during use by limiting the liquid-air exchange surface.
 To preserve reagent stability, seal the vials after use with their respective caps.
 Aging studies, conducted over a 3-week period at 30 °C, show that the reagents can be
shipped at room temperature over a short period of time, without degradation.
 To ensure optimum test results, we recommend testing the specimens and controls in
succession and without interruption.
 For in vitro diagnostic use.

REAGENT PREPARATION AND STABILITY:
The reagents are lyophilized under a vacuum in their vials. To avoid any product loss when
opening the vial, gently remove the freeze-drying stopper.
R1 Reagent 1: Collagen reagent
For aggregometer:
Reconstitute the contents of each vial with exactly 0.5 mL distilled water, shake vigorously
until fully dissolved. Allow the reagent to stabilize for 30 min. at room temperature (18-25°C),
shaking occasionally.
Homogenize the reagent prior to use.
For analyzer:
Reconstitute the contents of each vial with exactly 0.625 mL distilled water, shake vigorously
until fully dissolved. Allow the reagent to stabilize for 30 min. at room temperature (18-25°C),
shaking occasionally.
Homogenize the reagent prior to use.
Reagent stability after reconstitution, excluding any contamination or evaporation, and subject
to storage in the original vial, is of:

4 weeks at 2-8°C.

24 hours at room temperature (18-25°C).

Do not freeze.
R2 Reagent 2: Diluent for Collagen
Ready to use. Allow the reagent to stabilize for 30 min. at room temperature (18-25 °C) before
use.
Homogenize thoroughly before use.
Reagent stability, excluding any contamination or evaporation, and subject to storage in the
original packaging, is of:

4 weeks at 2-8 °C.

24 hours at room temperature (18-25 °C).

Do not freeze.

STORAGE CONDITIONS:
Unopened reagents should be stored at 2-8°C in their original packaging. Under these
conditions, they can be used until the expiry date printed on the kit.

REAGENTS AND MATERIALS REQUIRED BUT NOT PROVIDED:
Reagents:
 Distilled water.
Materials:
 SD Medical aggregometer (or equivalent), used as per manufacturer's guidelines, with
appropriate stirrers and aggregometry cuvettes.
 Sysmex CS-series coagulation analyzer and associated consumables.
 Calibrated pipettes.

PROCEDURE:
Automated method:
The application for Sysmex CS-series analyzers is available on request. See the application
and precautions specific to each analyzer.
Aggregometer: diluting the collagen:
For biological monitoring of platelet suppressive agents, a final collagen concentration of 2 to
10 µg/mL should be used.
When screening for thrombocytopathy, a final concentration of 2 µg/mL may be sufficient.
Prepare the required volume of collagen dilution in glass or plastic tubes according to the
following scheme:
Collagen concentration (µg/mL)
200
40
Collagen (µL) (conc.)
100 (1mg/mL)
100 (200µg/mL)
Diluent for Collagen (µL)
400
400
I.e. for a final conc. in the test (µg/mL)
10
2
The Collagen dilutions are stable 1 week at 18-25°C and 2 weeks at 2-8°C in a hermetically
closed tube.
Protocol:
The test must be performed within 3 hours of specimen collection.
1. Place a stirrer in each cuvette.
2. Establish the 100% aggregation point with a cuvette containing 300 µL of PPP.
3. Pipette 285 µL of platelet-rich plasma (PRP) into a second cuvette.
Incubate at 37°C for 2 minutes. Establish the 0% aggregation point with the PRP.
4. Add 15 µL collagen (40 or 200 µg/mL) directly to the platelet-rich plasma using a
long and fine pipette tip.
Do not inject against the walls of the cuvette.
5. Allow the aggregation profile to develop for 10 minutes.
Each laboratory can establish and validate its own test protocol and verify the resulting
performance under its own specific working conditions (reagents/instruments/test protocol
combination).
The user is responsible for validating any changes and their impact on all results.

QUALITY CONTROL:
The use of quality controls serves to validate method compliance, along with between-test
assay homogeneity for a given batch of reagents.
The control should be prepared in the same manner as the specimens. For qualitative platelet
aggregation studies, the control may consist of fresh platelet-rich plasma collected from a
normal (specified and qualified) donor who has not taken any aspirin or equivalent for the past
10 days and with a history of normal platelet function.
Include the quality controls with each series, as per good laboratory practice, in order to
validate the test. A new control should be established, preferably for each test series, and at
least for each new reagent batch, or after analyzer maintenance, or when the measured
quality control values fall outside the acceptable range for the method.
Each laboratory must define its acceptable ranges and verify the expected performance in its
analytical system.

RESULTS:
The patient's detailed history is required to allow a precise interpretation of the test results. In
particular, the patient should be questioned concerning his/her recent treatments, as many
prescription or over the counter substance can interfere with platelet aggregation. Substances
such as caffeine, tobacco, alcohol, vitamin C, etc. may also affect the results. The results
should be analysed in light of the patient's clinical context.
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LIMITATIONS:
 To ensure optimum test performance and to meet the specifications, the technical
instructions validated by HYPHEN BioMed should be followed carefully. The laboratory is
responsible for validating any changes made to these instructions for use.
 Any reagent presenting an unusual appearance or showing signs of contamination must be
rejected.
 Any plasma displaying a coagulum or showing signs of contamination must be rejected.
 Any suspicious samples or those showing signs of activation must be rejected.

EXPECTED VALUES:
The values expected for each reagent at the various concentrations used to induce platelet
aggregation, along with the expected performance, must be verified and established by each
laboratory under this latter's specific work conditions.

PERFORMANCE:
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Example of maximum, normal and abnormal aggregation (%)
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Maximum aggregation (%)
93

Time (hours : min.)

Time (hours : min.)

Figure: Example of normal (left) and abnormal (right) aggregation plots with collagen
(2 µg/mL)
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SYMBOLS:
Symbols used and signs listed in the ISO 15223-1 standard, see Symbol definitions document.
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