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INTENDED USE 
 

The IMUBIND® Factor VIIa ELISA is an enzyme-linked immunoassay for the quantitation of 
activated human factor VII (FVIIa) in plasma as well as in cell culture supernatants.  This 
ELISA detects FVIIa as well as FVIIa complexed with Tissue Factor (TF/fVIIa).  The assay 
is limited to research use only.  It is not for use in diagnostic procedures. 
 
EXPLANATION OF THE TEST 
 

Factor VII (FVII) is the first zymogen of the extrinsic pathway of blood coagulation.  
Activation of FVII occurs via cleavage of the proenzyme by proteases (e.g. factors IXa, Xa, 
XIIa and thrombin).  Factor VII is also subject to auto-activation by Factor VIIa (FVIIa).  The 
FVIIa molecule is the result of enzymatic cleavage at the Arg152-Ile153 bond.  It consists of 
a 36,000 Dalton heavy chain and a 22,000 Dalton light chain held together by a disulfide 
bond.  When FVIIa complexes with Tissue Factor, an enhanced enzymatic complex is 
formed that rapidly promotes coagulation.  Tissue Factor Pathway Inhibitor (TFPI) 
negatively regulates the activity of the TF/FVIIa complex. 
 

FVIIa levels in plasma are approximately 1% of FVII (≈5 ng/mL).  FVIIa in plasma may play 
a role in ischemic heart disease and other pathological conditions. 
 
PRINCIPLE OF THE PROCEDURE 
 

The IMUBIND FVIIa ELISA employs a biotinylated enzyme inhibitor of Factor VIIa and an 
anti-FVII/FVIIa monoclonal antibody as the capture antibody. Diluted plasma samples or 
supernatants containing FVIIa are incubated with the biotinylated inhibitor, which covalently 
attaches to the FVIIa but not to FVII.  The samples are added to microwells precoated with 
the FVIIa capture antibody.  FVIIa is detected by binding of the streptavidin conjugated 
horseradish peroxidase (HRP) conjugate to the immunocaptured FVIIa/biotinylated inhibitor 
complex.  The addition of TMB substrate and its subsequent reaction with HRP provides a 
blue color.  Sensitivity is increased by addition of a 0.5N sulfuric acid stop solution, yielding 
a yellow color.  FVIIa levels are determined by measuring sample solution absorbance at 
450 nm and comparison against those of a standard curve developed using known amounts 
of fVIIa. 
 
REAGENTS (sufficient for 40 plasma samples, assayed in duplicate) 
 

96 antibody coated microwells (6 x 16) with cover sheet 
96 microwell plate, uncoated 
2 vials of FVIIa Standard, 200 ng/mL (lyophilized) 
1 vial of FVII Deficient Plasma, 300 µL (lyophilized) 
1 vial of FVIIa Inhibitor, biotinylated, 160 µL (lyophilized concentrate) 
1 vial of Assay Diluent, 22 mL (lyophilized) 
1 vial of Reference Plasma, 300 µL (lyophilized) 
1 vial of Stabilizer, 3.5 mL (lyophilized) 
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1 vial of Enzyme Conjugate, Streptavidin-horseradish peroxidase, 120 µL 
1 vial of Substrate, TMB, 11 mL 
1 packet of Wash Buffer, PBS with 0.05% Tween 20, 1 Liter (lyophilized) 
 
WARNING 
 

Source material for some of the reagents in this kit is of human origin.  This material has 
been found to be non-reactive for Hepatitis B Surface Antigen (HBsAg), Hepatitis C Virus 
(HCV) and Human Immunodeficiency Virus Type 1 and Type 2 (HIV-1, HIV-2) using FDA 
approved methods.  As no known test method can provide complete assurance that 
products derived from human blood will not transmit HBsAg, HCV, HIV-1, HIV-2 or other 
blood-borne pathogens, this reagent should be handled as recommended for any 
potentially infectious human specimen. 
 

Reagents supplied in this kit contain sodium azide (

 

), which may form explosive metallic 
azides upon reaction with copper and lead plumbing.  Flush with large volumes of water 
during disposal to prevent azide build-up. 

REAGENT PREPARATION AND STORAGE 
 

Procedural Notes 
 

1. FVIIa Standard should be used within 30 minutes after reconstitution.  Do not

 

 
prepare standards in advance.  Use only freshly reconstituted FVIIa standards for 
each assay.  Two vials of lyophilized FVIIa Standard are provided for performance 
of two assays at separate times. 

2. All other reagents may be stored at -20°C after reconstitution. 
 
A. FVIIa Standard 
 

Reconstitute to the volume indicated on the vial label with cold (2°-8°C) filtered 
deionized water.  Allow the vial to stand on ice for 2-3 minutes.  Vortex the vial to 
achieve adequate mixing. 

 
B. Stabilizer 
 

Reconstitute with 3.5 mL of cold (2°-8°C) filtered deionized water to the vial. 
 
C. FVIIa Inhibitor 
 

Prior to reconstitution, centrifuge the tube to collect the FVIIa Inhibitor at the bottom, 
of the tube.  Reconstitute with 160 µL of 1 mM HCl.  Vortex vigorously to assure all 
solids are dissolved and place the vial on ice until use. 

 
D. Assay Diluent 
 

Reconstitute with 22 mL of filtered deionized water and mix well. 
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E. Reference Plasma 
 

Reconstitute with 0.3 mL of cold (2°-8°C) filtered deionized water.  Vortex the vial to 
achieve adequate mixing. 

 
F. FVII Deficient Plasma 
 

Reconstitute with 0.3 mL of cold (2°-8°C) filtered deionized water. 
 
G. Wash Buffer 
 

Dissolve the contents of the Wash Buffer packet in 1 liter of filtered deionized H2O. 
 
Store unused micro-test strip-wells and intact (unreconstituted) reagents at 2-8°C until 
the expiration dates indicated on label. 
 

Store reconstituted reagents (except FVIIa Standard) at -20°C for up to one month.  
Remember to aliquot and freeze reconstituted plasmas immediately
 

. 

SPECIMEN COLLECTION AND PREPARATION 
 

The IMUBIND Factor VIIa ELISA is for use with solutions containing purified FVIIa, cell 
supernatants and citrated or EDTA collected plasma.  See "Collection, Transport and 
Processing of Blood Specimens for Testing Plasma-based Coagulation Assays; 
Approved Guidelines-Fourth Edition", NCCLS Document H21-A4, Vol. 23, No. 35, 
December 2003.  Collection of plasma for testing FVIIa levels should be done as follows: 
 

1. Collect 9 parts of blood into 1 part of 3.8% (0.129M) trisodium citrate anticoagulant 
solution or 99 parts of blood into 1 part 0.5M EDTA. 

 

2. Centrifuge the blood sample at 2,500 rpm for 15 minutes. 
 

3. Plasma may be stored for up to 4 hours at room temperature (20° - 25°C), up to 8 
hours at 2° - 8°C and up to 1 month at -20°C or colder. 

 

4. Frozen plasma should be thawed at 37°C for 15 minutes before testing. 
 
PROCEDURE 
 

Materials Provided – See Reagents 
 

Materials Required But Not Provided 
 

0.22 µm filtered deionized water 
50-200 µL eight channel multi-pipette, 10-200 µL single pipette 
Microwell plate reader at 450 nm 
0.5N 
1 mM HCl 
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A. Preparation of FVIIa Standards and Plasma Samples 
 
Procedural Notes:  Use the uncoated 96 microwell plate for preparation of all standards 
and plasmas. 
 

 1. To wells A1 and A2, add 125 µL of FVIIa Standard and 65 µL of Stabilizer. 
 
 2. To wells B1 - F1 and B2-F2, add 50 µL of Assay Diluent, 12.5 µL: of FVII 

Deficient Plasma and 32.5 µL of Stabilizer. 
 

 3. To wells G1 and G2, add 37.5 µL of Assay Diluent, 12.5 µL of Reference 
Plasma, 12.5 µL of FVII Deficient Plasma and 32.5 µL of Stabilizer. 

 
 4. To wells H1 and H2, add 50 µL of Assay Diluent, 12.5 µL of FVII Deficient 

Plasma and 32.5 µL of Stabilizer. 
 
 5. To the remaining available wells (A3-A12, B3-B12, C3-C12, etc.), add 50 µL of 

Assay Diluent, 12.5 µL of plasma sample and 32.5 µL of Stabilizer. 
 

 6. Prepare working strength FVIIa Inhibitor by diluting 1:20 with Assay Diluent.  
Prepare an amount sufficient for the number of desired tests.  Discard unused 
working strength inhibitor. 

 

 7. Add FVIIa Inhibitor to the wells as follows: 
 

a. Add 60 µL to wells A1 and A2. 
 

b. Add 30 µL to all remaining wells including wells containing plasma samples. 
 

 8. Incubate the plate for 10 minutes at 2°-8°C. 
 

Schematic of Samples in Uncoated Microwell Plate 
 

 Wells 
A1,A2 

Wells 
B1-F1, B2-F2 

Wells 
G1,G2 

Wells 
H1,H2 

Sample 
Wells 

Diluent ------ 50 µL 37.5 µL 50 µL 50 µL 
FVIIa Standard 125 µL ------ ------ ------ ------ 
Reference 
Plasma ------ ------ 12.5 µL ------ ------ 

Test Plasma  
Samples  ------ ------ ------ ------ 12.5 µL 

FVII Deficient 
Plasma ------ 12.5 µL 12.5 µL 12.5 µL ------ 

Stabilizer 65 µL 32.5 µL 32.5 µL 32.5 µL 32.5 µL 
Inhibitor 60 µL 30 µL 30 µL 30 µL 30 µL 
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 9. After the 10 minute incubation period, generate FVIIa standards by serial dilution.  The 
FVIIa standard in wells A1 and A2 is now at 100 ng/mL (1:1 dilution of the 200 ng/mL 
stock).  Serially dilute the 100 ng/mL FVIIa standard to make 5 additional FVIIa standards 
of 50, 25, 12.5, 6.25 and 3.12 ng/mL, respectively, as follows.  Transfer 125 µL from well 
A1 into well B1 and well A2 into well B2 and mix.  Repeat this transfer from well B1 to well 
C1 and B2 to well C2.  Repeat through wells F1 and F2.  NOTE:  The Assay Diluent in 
wells H1 and H2 serves as the 0 ng/mL standard. 

 
B. Assay Procedure 
 

 1. Transfer 100 µL of the FVIIa standards and the plasmas from the wells of the 
uncoated 96 microwell plate to the corresponding FVIIa antibody coated 
microwells. 

 

 2. Cover the strips and incubate for 1 hour at 2°-8°C. 
 

 3. Wash wells 4 times with Wash Buffer. 
 

 4. Prepare working strength Enzyme Conjugate by diluting 1:200 with Assay Diluent.  
For running all 96 wells at one time, dilute 60 µL of conjugate up to 12 mL in 
Assay Diluent (10 µL added to 2 mL of Diluent for each 16 well strip used).  Add 
100 µL of diluted enzyme conjugate to each well, cover and incubate for 30 
minutes at room temperature. 

 
 5. Wash wells 4 times with Wash Buffer. 
 

 6. Add 100 µL of Substrate solution to each well, cover and incubate for 20 minutes 
at room temperature.  A blue color will develop. 

 

7. Stop the enzymatic reaction by adding 50 µL of 0.5N .  Tap the sides of the strip-
wells to ensure even distribution of the 

 

.  The solution color will turn yellow.  Read 
the absorbance on a microwell plate reader at a wavelength of 450 nm within 30 
minutes. 
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RESULTS 
 
The standard curve is constructed by plotting the mean absorbance value for each FVIIa 
standard versus the corresponding concentration of FVIIa in ng/mL. The average 
absorbance of the 0 ng/mL standard may be deducted from the values of the standards, 
reference plasma and test plasmas.  Interpolate the FVIIa concentrations for the plasma 
samples directly from the standard curve.  A standard curve should be generated each 
time the assay is performed.  The following standard curve is for demonstration purposes 
only. 
 

IMUBIND® FVIIa ELISA

y = 2E-05x2 + 0.0181x + 0.1179
R2 = 0.9999
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CALCULATIONS 
 
Although plasma samples are run neat in the assay, the assay procedure creates a 1:10 
dilution factor.  After converting the average absorbance of the sample to a FVIIa 
concentration using the standard curve, you should multiply this concentration by a factor 
of ten to obtain the actual FVIIa concentration of the plasma sample. 
 
Should the absorbance values of samples fall outside the range of the standard curve, 
dilute the sample with Assay Diluent and repeat the assay.  After determining the FVIIa 
concentration in the diluted sample, multiply this concentration by the dilution factor used 
to calculate the FVIIa concentration of the original sample. 
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EXPECTED VALUES 
 
FVIIa in normal plasmas is approximately 5 ng/mL. 
 
PERFORMANCE CHARACTERISTICS 
 

Analytical Specificity 
 

This assay recognizes native and recombinant human FVIIa and FVIIa/TF complexes.5

 

  
No significant amount of FVII is detected in the assay. FVII does not autoactivate to 
FVIIa during performance of this assay. 

Analytical Sensitivity 
 

The lower limit of detection was determined by adding 2 standard deviations to the mean 
OD value (n = 15) for the 0 ng/mL standard and calculating the corresponding 
concentration from the standard curve. 
 
Those persons wishing to measure FVIIa levels outside the range of the assay should 
contact the Technical Services Department at American Diagnostica Inc. 
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