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Kits can be shipped at RT 

for a short period without damage.

AssayAssayAssayAssay principleprincipleprincipleprinciple

• BIOPHEN Prothrombin kit is an in vitro assay for the 

quantitative determination of Prothrombin in human 

citrated plasma, with a chromogenic assay, using a 

manual or automated protocol.

• Prothrombin is a zymogen converted to thrombin by 

the action of factor Xa and factor V in the presence of 

phospholipids and calcium. Meizothrombin is an 

intermediate form generated during this conversion of 

prothrombin, which is active towards synthetic 

specific peptide substrates. 

• Prothrombin is measured following its specific 

activation with Ecarin, an enzyme extracted from 

snake venom (Echis Carinatus). Meizothrombin is 

formed and then it specifically cleaves the specific 

substrate SIIa-01, releasing para-nitroaniline (pNA), 

which colour is measured at 405nm. There is a direct 

relationship between colour development and 

Prothrombin activity in the tested plasma.

Kit presentation:Kit presentation:Kit presentation:Kit presentation: 4 x 50 tests (microplate)

R1: Reagent 1: Ecarin : Highly purified enzyme, lyophilized with a 

fibrin polymerization inhibitor, and stabilized; Ecarin can 

specifically activate prothrombin into meizothrombin (4 vials).

R2: Reagent 2: SIIa-01 chromogenic substrate, lyophilised (4 vials).

R3: Reagent 3:  Tris BSA buffer “10xconc.”: Contains BSA and 

sodium azide. Dilute ten fold with distilled water before use (4 vials).

� Total assay time : 10 minutes or below

• Assay range : 0 to 200 % of Prothrombin in plasma                     

(corresponds to about 0 to 2µg/ml of Prothrombin

in the assayed dilution).

• Reproducibility: ≤≤≤≤ 2 %  

(N≥10 R1 or R2, tested by manual method on the point 100% FII)

• Detection limit (blank+3SD, N≥10): < 0.5 % (specification ≤5%)

• Specificity:  FII deficient plasma < 0.5 %            (specification ≤5%)

• Can be used with:  manual, automated, and microplate methods.

ProcedureProcedureProcedureProcedure

• Specimen: citrated human plasma.

• Plasma Dilution: 1:50.

• Calibration: prothrombin calibrator, plasma pool or standard.

• End-point method or kinetics protocols.

AssayAssayAssayAssay CharacteristicsCharacteristicsCharacteristicsCharacteristicsCalibration Calibration Calibration Calibration curvecurvecurvecurve (0 to 200%)(0 to 200%)(0 to 200%)(0 to 200%)
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IntendedIntendedIntendedIntended use:use:use:use: For in vitro research use only

• Diagnosis of congenital or acquired Prothrombin deficiency as a risk 

factor for bleeding disorders.

• Measurement of elevated prothrombin concentrations, which could 

be associated with an increased thrombotic risk (especially in 

presence of the G20210A mutation).

The assay has a dynamic range from 0 to 200% of Prothrombin.
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Goal: To validate the accurate recovery of prothrombin measurement using the BIOPHEN Prothrombin assay;  recovery is evaluated by spiking 

various concentrations of a normal plasma pool or of purified human prothrombin into a prothrombin deficient plasma.

Material: 

- Biophen Prothrombin (# 221605): lot 60401 

- Biophen Plasma Calibrator: lot 51501-1(Rec. with 1 ml dist. water) (indicative value: 92% prothrombin), used to establish the calibration curve.

- Human Prothrombin 1mg: lot 051228B   Exp : 2009-12. (Rec. with 1 ml dist. water) 

- Prothrombin deficient Plasma: lot 040720B   Exp : 2007-01 (Rec. with 1 ml dist. water)

- Human Plasma Pool (Precision Biologics): Lot A1012.

Preparation: preparation of prothrombin deficient plasma, supplemented with variable amounts of  Prothrombin by addition of various volumes 

of the normal plasma pool, or of various volumes of human purified prothrombin (note: 100µg/ml correspond by definition to about 100% 

Prothrombin in plasma), in order to obtain the expected concentrations ranging from 0 to 100%  Prothrombin. Each point is then diluted 1:50 in 

buffer (R3) for the assay.  

Protocol: according to the device insert (manual method)

Results: 

Conclusion: Using BIOPHEN Prothrombin assay, there is an excellent recovery of purified prothrombin or of prothrombin in 

a normal  pooled plasma spiked into Prothrombin deficient plasma. 

RecoveryRecoveryRecoveryRecovery andandandand accuracyaccuracyaccuracyaccuracy

Goal: To check that there is no significant interference of heparin concentrations in plasma, up to 2IU/ml , on the prothrombin measurement      

using the BIOPHEN Prothrombin assay (thanks to the presence of polybren in the reaction buffer). 

Material:

- Biophen Prothrombin: lot 60401 

- Biophen Plasma Calibrator: 51501-1 (Rec. with 1 ml dist. water) (assigned value: 92% FII), used to establish the calibration curve

Preparation of tested samples: normal plasma pool with heparin addition (LMWH, Lovenox) in the range 0 to 2IU/ml..

Results:

Conclusion: No significant interference of heparin up to 2 IU/ml in plasma.
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Goal: Comparison of the BIOPHEN Prothrombin assay performances with those of a conventional clotting assay 

for prothrombin measurement (prothrombin deficient plasma and calcium thromboplastin reagent).

Material: 

- Chromogenic assay: Biophen Prothrombin lot 60401.

- Clotting assay : FII deficient plasma lot 040720B ; Stago Neoplastin (calcium thromboplastin). 

- Calibration curve: established with the NIBSC 2nd international standard (SSC/ISTH lot 2) (assigned to 89% FII).

Samples: 

- Quality controls:  Biophen Plasma Calibrator, Normal Control and Abnormal Control.

- Normal plasmas: Precision Biologics (men and women).

- Pathological samples: dicoumarol therapy, FII Deficient plasma (lot 040720B).

Protocol for the chromogenic assay (Biophen Prothrombin, manual method):

- Calibration curve: SSC/ISTH lot 2 standard (89% FII) diluted 1:25 (178%); 1:50 (89%) ; 1:100 (44.5%); 1:200 

(22.25%) ; and 0 (0%) in the ten fold diluted R3 buffer.

-Working dilution: each sample is tested at the standard 1:50 dilution in the ten fold diluted R3 buffer. (note: plasma 

calibrator, normal an abnormal control are tested at the 1:50 and 1:100 dilutions).

Protocol for the prothrombin clotting assay (manual method):

- Calibration curve: SSC/ISTH lot 2 standard (89% FII) diluted 1:10 (89%); 1:20 (44.5%); 1:40 (22.25%); 

1:80 (11.12%); 1:160 (5.56%) in Owren Koller buffer. 

- Working dilution: each sample is tested at the 1:20 dilution (note: the standard dilution for the tests is 1:10; plasma 

calibrator, normal an abnormal control are tested at the 1:10 and 1:20 dilution), and the measured prothrombin

concentration is multiplied by 2.

- Protocol:  100µl FII deficient plasma

100µl standard or diluted sample 

1 min at 37°C

200µl Neoplastin preincubated at 37°C

Measure clotting time (CT, in sec)

Results : * Calibration curves:

* Prothrombin measurement in normal samples:  the expected normal range of about 70-130% is confirmed :

Comparison of the BIOPHEN Comparison of the BIOPHEN Comparison of the BIOPHEN Comparison of the BIOPHEN ProthrombinProthrombinProthrombinProthrombin assay (assay (assay (assay (chromogenicchromogenicchromogenicchromogenic assay)       assay)       assay)       assay)       

with a clotting based assay for the with a clotting based assay for the with a clotting based assay for the with a clotting based assay for the prothrombinprothrombinprothrombinprothrombin measurement;                             measurement;                             measurement;                             measurement;                             

(normal range, specificity and reproducibility).(normal range, specificity and reproducibility).(normal range, specificity and reproducibility).(normal range, specificity and reproducibility).

91.91:1605.6

60.71:8011,1

43.01:4022

30.51:2045

22.61:1089

CT (sec)Dil.% FII

Clotting assay

0.01200

0.2591:20022.3

0.5081:10044.5

0.9521:5089

1.8051:25178

A405Dil.% FII

Biophen Prothrombin

120%116%Max

70%76%Min

118SD

94%93%Median

96%94%Mean

4848N

Biophen ProthrombinClotting assay«Normal samples»

D.750.30/BI/1605  /1 - Page  4/5

Form AH38
4-2007

Dave
Stamp

Toshiba
Footer



* Comparison of Prothrombin measurements in normal plasma samples:

* Prothrombin measurement on plasmas from dicoumarol treated patients, and prothrombin deficient plasma:

* Prothrombin measurement in normal and abnormal controls, and calibrator:  reproducibility data:

Conclusions : There is a good correlation between the 2 methods; the expected normal range for prothrombin, of about 70-

130%, is confirmed. For “dicoumarol treated” patient samples, measured prothrombin values with the BIOPHEN Prothrombin 

assay are slightly higher than those obtained with the clotting assay (which means that hypo- or acarboxy prothrombin is, at least 

partly, measured with the BIOPHEN Prothtombin kit). There is an excellent specificity (FII deficient plasma is measured at a 

concentration <0.1% FII). Reproducibility values obtained for plasma calibrator and control plasmas are in compliance with 

those expected.

Linear regression (N=48 ; r=0.9988 ; r2=0.976 ; 
Y=1,023X)

50%

100%

150%

50% 100% 150%

FII clotting assay

B
io

ph
en

 P
ro

th
ro

m
bi

n

50%

100%

150%

0 10 20 30 40 50
plasmas

%
 F

II

Biophen II FII clotting

Point to point analysis on normal plasmas

<0.1%< 1%FII DeficientPlasma

39%14%Dicou. 6877

46%22%Dicou. 7360

79%33%Dicou. 7274

48%22%Dicou. 77402

36%15%Dicou. 7068

Biophen ProthrombinClotting assayPathological samples

4.0   (N=8)52%47%Sample 3 (AC)

3.4   (N=8)91%92%Sample 2 (NC)

2.4   (N=5)94%90%Sample 1 (Cal)

CV (%)  Mean

Biophen ProthrombinClotting assay% FII

D.750.30/BI/1605  /1 - Page  5/5

ClinicalClinicalClinicalClinical applicationsapplicationsapplicationsapplications

- The human prothrombin G20210A polymorphism results in  elevated plasma prothrombin levels, and could be associated with 

an increased risk of venous (or arterial?) thrombosis (1,5,6).

- Elevated prothrombin levels is a risk factor for thrombosis and cerebral arterial ischemia in young adults, even in the absence 

of G20210A mutation (2,3). Higher prothrombin activity was reported in patients with severe coronary artery disease (4).

- Diagnosis of congenital or acquired prothrombin deficiency. 
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