
 
Factor X 
Determination of factor X in plasma with S-2765  

Measurement Principle 
The method is based on a two-stage principle. In stage one, Factor X is activated in the presence of calcium to Factor 
Xa (FXa) using the activator Russell’s Viper venom (RVV). In stage two, the generated FXa hydrolyses the chromogenic 
substrate Z-D-Arg-Gly-Arg-pNA (S-2765), thus liberating the chromophoric group pNA (p-nitroaniline). The colour is 
then read photometrically at 405 nm. The generated FXa (and thus the intensity of colour) is proportional to the FX 
activity of the sample. 

Factor X  
RVV 

 
Factor Xa 

Z-D-Arg-Gly-Arg-pNA + H2O
FXa 

 
Z-D-Arg-Gly-Arg-OH + pNA 

Reagents 

1. S-2765, 25 mg   Art. No. 82 14 13 
Reconstitute the substrate S-2765 (MW: 714.6) with 20 ml sterile water.  

2. Russell’s Viper Venom (RVV) 
Prepare a solution of Russell’s Viper Venom at a concentration of 0.087 mg/ml.  

3. CaCl2 
0.1 mol/l calcium chloride solution.  

4. Tris EDTA Buffer Art. No. 82 36 66 
Dilute the buffer 1:10 with distilled water according to the insert sheet instructions.  

5. Normal Plasma 
Calibrated, lyophilised or fresh frozen human plasma is used for the standardisation of the assay. A pooled 
normal plasma can be prepared by taking samples from 20 healthy donors. 10-30 ml citrate blood (9 vol 
blood and 1 vol 0.1 mol/l sodium citrate) from each donor is centrifuged at 2000 x g for 20 minutes at 15-
25°C. The plasma is pooled and subsequently dispensed in small volumes, which are frozen rapidly at -20°C 
or below. To avoid low temperature activation of prekallikrein the plasma is kept at 15-25°C before use or 
freezing. Thawing of plasma should be performed at 37°C and then kept at 15-25°C until used.  

6. RVV + CaCl2 
Before use, mix 1 volume of RVV with 1 volume of CaCl 2 . The mixture is stable for 48 hours at 2-8°C.  

7. Acetic acid 20% 
Acetic acid is used as a stopper solution in the end-point method.  

Specimen collection 
Blood (9 vol) is mixed with 0.1 mol/l sodium citrate (1 vol) and centrifuged at 2000 x g for 20 minutes at 20-25°C. 
Storage: 1 week at 2-8°C or 3-4 months at -20°C. 

Standard curve 

  Predilution Final dilution 
FX 
% 

Normal plasma µl Buffer 
µl 

Predil. 
plasma µl 

Buffer 
µl 

0 - - - 1000 
25 25 75 50 1000 
50 50 50 50 1000 
75 75 25 50 1000 
100 - - 50 1000 
124 - - 50 800 

 
 
 
 
 
 
 
 



 
Method 

Sample dilution 
Buffer 1000 µl 
Test plasma or standard 50 µl 
Mix   

  

Acid stopped method A B 
Diluted sample 200 µl 50 µl 
Incubate at 37°C 3-4 min 3-4 min

Substrate (37°C) 200 µl 50 µl 
Mix and add within 30 sec 
RVV + CaCl2 200 µl 50 µl 
Mix and incubate at 37°C 3 min 3 min 
Acetic acid 20% 200 µl 50 µl 

A= test tube method 
B= microplate method 

Sample blank activities should be determined and subtracted when analysing strongly coloured plasma, e.g. lipemic 
and hemolytic. The sample blanks are prepared by mixing the diluted sample, acetic acid 20% and water instead of the 
reagents (400 µl for test tubes and 100 µl for microplates). Read the absorbance of the samples and blanks at 405 nm. 
The colour is stable for at least four hours. When possible, use a dual wavelength mode with 490 nm as the reference 
wavelength. 

Initial rate method: 
When performing the initial rate method, transfer the microplate to a microplate reader immediately after the addition 
of RVV+CaCl 2 and read the change in A/min. The microplate reader must be pre-incubated at 37°C. 

Calculation 
Plot A or ∆A/min for the standards against their concentration of Factor X. Read the Factor X value for the 
corresponding A or ∆A/min of the unknown test sample from the standard curve. 
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