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For In Vitro Diagnostic Use

INTENDED USE OF THE KIT
For the in vitro photometric determination of the heparin or LMW heparin
activity in human plasma.

MEASUREMENT PRINCIPLE

1. LMW Heparin + AT 0 00 0 - [LMW Heparin - AT]

2 a. [LMW Heparin - AT] + FXa (excess) O - [LMW Heparin - AT- FXa]
2b. S-2732 + FXa 0 0 O - Peptide + pNA (yellow) + FXa (residual)

LMW Heparin (e.g. Fragmin) or Heparin is analyzed as a complex with
Antithrombin (AT) present in the plasma sample. Activated Factor X
(FXa) is added to a mixture of plasma sample and the chromogenic
peptide substrate S-2732 in a buffer. Two competing reactions then start.
One is the inhibition of FXa by the [LMW Heparin - AT] complex, the
other is the FXa catalyzed release of pNA from the substrate. After a
certain period of time most of the FXa is inhibited and the release of pNA
has essentially declined. Further release of pNA is stopped by the
addition of acetic acid and the absorbance at 405 nm is measured. The
correlation between absorbance (A 405) and LMW Heparin/Heparin
activity is linear in the 0.1-1.0 IU/ml range when plotted in a log-lin scale.

REAGENTS
The sealed reagents are stable at 2-8°C until the expiration date printed
on the label. Avoid contamination by microorganisms of the reagent.

1. S-2732 1 vial
Chromogenic substrate (Suc-lle-Glu(y-Pip)-Gly-Arg-pNA), 6 mg, with
mannitol as bulking agent. Reconstitute with 2.6 ml water to a
concentration of 2.9 mmol/l. The solution is stable for 6 months at 2-8°C.

2. Factor Xa 1 vial
Bovine Factor Xa, 13 nkat. Reconstitute with 10.4 ml water. The
solution is stable for one month at 2-8°C.

3. Buffer, 20 ml 1 vial
Tris 50 mmol/l, EDTA 7.5 mmol/l, pH 8.4, 1=0.2. Once opened, the
buffer solution is stable for two months at 2-8°C.

4. LMW Heparin Standard, 1ml 1 vial
A LMW Heparin (Fragmin) standard, 100 IU/ml. (Calibrated against
the 1:st International Standard for LMW Heparin, established by the
WHO, using an anti-Factor Xa method). Once opened, the solution is
stable for 6 months at 2-8°C.

Reagents required but not provided

— Deionized water, filtered through 0.22 pm or NCCLS type Il water.®

— Saline (0.9% NaCl).

— Pooled normal human plasma taken on ice and prepared according to
"SPECIMEN COLLECTION." A lyophilized preparation is available
from Chromogenix AB or subsidiaries.

— Stopper solution: acetic acid 20% or monosodium citrate 20%.

Materials required but not provided
— Photometer, 405 nm

— Semi-micro cuvette (1cm)

— Centrifuge, 2000-4000 x g

— Stopwatch

— Disposable plastic tubes
— Pipettes, calibrated

SPECIMEN COLLECTION

Nine parts of freshly drawn venous blood are collected into one part
trisodium citrate. Centrifugation: 2000 x g for 10-20 minutes at 20-25°C.
Refer to NCCLS document H21-A2 for further instructions on specimen
collection, handling and storage.®

PROCEDURE — MANUAL TECHNIQUE

Precautions

Proper mixing is important to make sure that the reaction mixture is
homogenous, but avoid vigorous mixing as the proteins may precipitate
in the foam. The method is designed for room temperature and should
be kept within +2°C from the temperature used when the standard curve
was established.

CALIBRATION
A standard curve is required for each new lot of the Coatest LMW
Heparin/Heparin.

LMW Heparin

Add 10 pl of the LMW Heparin standard (100 IU/ml) to 1.0 ml of pooled
normal plasma and mix carefully to obtain a plasma containing

1.0 IU/ml. Prepare standards by mixing this 1.0 IU/ml plasma solution
with pooled normal plasma according to the table below.

Heparin

For the determination of heparin, the standard curve must be made up
by using a heparin standard of known concentration (not provided).
Dilute the heparin with saline in order to obtain 100 IU/ml and proceed
according to the instructions for LMW Heparin above.

Plasma Spiked plasma Pooled
Standards 1.0 IU/ml normal plasma
1U/ml ul ul
0.1 25 225
0.3 75 175
0.5 125 125
0.8 200 50
1.0 250 0

These standards can be kept at —20°C or below for 6 months or at 2-8°C
for two days. For routine purposes larger amounts can be produced and
kept frozen in suitable aliquots.

Quality contro |

It is suggested that each time a test is performed one should include a
LMW Heparin/Heparin plasma sample preparation, other than that used
to create the standard curve. This could be a single sample obtained
from any source and at a known concentration about midrange within the
standard curve.

Method

Perform at room temperature (20-25°C).

S-2732 + Buffer solution

Mix 1 volume of substrate with 3 volumes of buffer. The solution is stable
for at least 24 hours at room temperature or one week at 2-8°C.

Add in a test tube Sample or Plasma blank
standard (Note 1)

S-2732 + buffer 200 pl -

Buffer - 400 pl

Standard or test plasma 25l 25l

Factor Xa 200 pl -

Mix and incubate for 8 min -

Stopper solution (Note 2) 200 pl 200 pl

Mix.

Read the absorbances at 405 nm. The colour is stable for at least 4 hours.
Substract the absorbance of the plasma blank from the sample.

Note 1. If the sample is not significantly more opaque than the standard
plasma and if the bilirubin or haemoglobin content are not high enough to
interfere, the pooled normal plasma blank can be used for all samples.

Note 2. The volume of the stopper solution can be chosen between
200-1000 pl in order to fit the cuvette.

CALCULATION

Plot the absorbance (A 405) for the standards (Y axis) after subtracting
the plasma blank against their respective concentration of LMW Heparin/
Heparin (X-axis) on log/lin graph paper. Check whether A 405 for the two
control samples correspond with the standard curve for the lot number of
the kit. (Each laboratory must set it's own guideline for control of assay
quality). Read the 1U/ml value for the unknown plasma from the standard
curve after substracting the A 405 for the plasma blank.

A 405 nm

0 0.2 0.4 0.6 0,8 1,0 1,2

LMW Heparin/Heparin U/ml

LIMITATIONS

1. Valid determination of activities below 0.05 IU/ml may be difficult due
to influence from heparin antagonists released from the platelets.
Such low levels are, however, generally considered to be of limited
clinical relevance.

2. If the sample contains more than 1.0 U/ml, dilute 1:3 in pooled
normal plasma and repeat the assay. Multiply the result by 3.

Expected results

To obtain an optimal effect with minimum risk of bleeding the LMW
Heparin/Heparin activity should be in the range recommended by the
producer. Suitable time point for sampling (also stated by the producer)
must be considered.

Precision

The coefficient of variation (C.V.) within serie (n=15) was 0.8% (0.8 1U/ml)
and 3.3% (0.4 1U/ml). The following table shows the C.V. between series
at various activities. 15 assays were performed during 4 consecutive
weeks with reconstituted reagents kept at 2-8°C.

U/ml 0.2 0.4 0.6 0.8 1.0

Heparin C.V. 6.9% 42% 57% 6.9% 8.0%
Fragmin C.V. 6.5% 59% 3.9% 57% 7.2%

ACCURACY

The assay correlates well with Coatest Heparin. Plasma samples drawn
from healthy volunteers after intravenous injection of Fragmin gave a
correlation coefficient of 0.98 in the activity range 0-3.5 IU/ml (n=439). In
patients treated with s. c¢. Fragmin activities in the range 0-1.2 IU/ml
gave a correlation coefficient of 0.98 (n=56).



Sensitivity

The assay allows detection of 0.05 1U/ml of LMW Heparin/Heparin. To
increase the accuracy in the range below 0.1 IU/ml a 0.05 IU/ml standard
is recommended.

Specificity

The assay measures specifically the anti-Factor Xa effect of LMW
Heparin/Heparin. The method is slightly dependent on the patients
antithrombin concentration, since antithrombin is essential for the effect
of LMW Heparin/Heparin. If the result obtained deviates from the
expected activity, measurement of patients antithrombin level is
recommended (Coatest Antithrombin or Coacute Antithrombin available
from Chromogenix or subsidiaries).
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