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BIOPHEN Factor X technical file (Ref. A221705)

Assay principle Intended use: For in vitro research use only
Diagnosis of congenital or acquired Factor X deficiency as a risk
* BIOPHEN Factor X kit is an in vitro assay for the factor for bleeding disorders.

quantitative determination of Factor X in human
citrated plasma, with a chromogenic assay, using
manual or automated protocols.

Measurement of Factor X activity in clinical samples where it can be
reduced (dicumarol therapy, hepatic diseases, vit K def., etc...)

Factor X can be activated by both the intrinsic and

extrinsic pathways of the blood coagulation cascade. ) - )
Prothrombin is then converted to thrombin by the R1: Reagent 1: SXa-11 chromogenic substrate, lyophilised (4 vials).
action of factor Xa, complexed with factor V in the

o ) R2: Reagent 2: RVV : Highly purified enzyme, lyophilized and
presence of phospholipids and calcium.

stabilized; RVV can specifically activate FX into FXa (4 vials).

Factor X is measured following a specific activation R3: Reagent 3: Tris NaCl buffer “10xconc.”: Contains sodium

with RVV, an enzyme extracted from snake venom azide. Dilute ten fold with distilled water before use (4 vials).
(Russell’s Viper Venom). Activated Factor X (FXa)

then specifically cleaves the specific substrate SXa-

11, releasing para-nitro-aniline (pNA), which color is

measured at 405nm. There is a direct relationship Procedure
between color development and Factor X activity in T
the tested plasma. » Specimen: citrated human plasma.

¢ Plasma Dilution: 1:10.

RVV * Calibration: Factor X calibrator, normal plasma pool or international

EX ——*—» FXa standard.

FXa » End-point method or kinetics protocols.

SXa-11 & Peptide + pNA

. . Assay Characteristics
Calibration curve (0 to 200%)
= Total assay time : 10 minutes or below
15, .
» Assay range : 0 to 200 % of Factor X in plasma
(corresponds to about 0 to 1pg/ml of Factor X
- in the assayed dilution).
310,
<
< « Reproducibility: <2 %
(N=10 R1 or R2, tested with manual method on the 100% FX conc.)
0.5
L 402 . . .
ZOt cul * Detection limit (blank+3SD, N=10): < 0.5 % (specification <5%)
r>=0.999
0.0 . . . . * Specificity: FX deficient plasma < 0.5 % (specification <5%)
% FX
0 50 100 150 w0 ) .
The assay has a dynamic range from 0 to 200% of factor X. » Can be used with: manual, automated, and microplate methods.
Stability of reconstituted reagents Overheating study
Stability of reconstituted Calibration curve
reagents Excellent 1,5
1,5 preservation
of performances
of reconstituted
1,0 Reagents, when stored 1,0 4
§ / at 2-8°C or at RT 8
< <
0.5 —e—3days/28c | | for3 dayg’ <
g —a—3 days / RT cqmpare 0,5
/ Fresh with freshly 58C
0.0 ¢ ‘ : reconstituted vials. — 2
04 —a— 30T
100 200 %FX300
0,0 T T
Measured %FX Fresh 3d/2-8T 3dIRT 0 100 200 % FX300
Normal control 109% 110% 108% Excellent preservation of reagents following storage of lyophilised products
for 3 weeks at 30°C comparatively to those stored at 2-8°C.
Abnormal control 62% 58% 59% Kits can be shipped at RT for a short period without damage.
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BIOPHEN Factor X technical file (Ref, A221705)

Recovery and accuracy

Goal: To validate the accurate recovery of FX measurement using the BIOPHEN Factor X assay; recovery is evaluated by spiking various
concentrations of a normal plasma pool or of purified human FX into a FX deficient plasma.

Material:

- Biophen Factor X (# 221705): lot 60402 Exp 2008-07

- Human FX: lot 050505B Exp : 2006-11

- FX deficient Plasma: lot 050630B Exp : 2006-12

- Human Plasma Pool (Precision Biologics): Lot A1012 (assigned value: 100% FX), used to establish the calibration curve.

Preparation: preparation of FX deficient plasma, supplemented with variable amounts of FX by addition of various volumes of a normal plasma
pool, or of purified human FX (note: the Factor X concentration in a normal plasma pool, titrating by definition 100 %, is of about 10 pg/ml), in
order to obtain expected concentrations ranging from 0 to 100% FX. Each point is then diluted 1:10 in buffer (R3) for the assay.

Protocol: according to the device insert (manual method) Expected FX (%) Measured FX (%)
Results:
10ug (100%) 103%
5ug (50%) 50%
Addition I - Y
Calibration curve of purified (h) FX Hg (10%) 0
0.5 5% 5%
% FX Dil. A405 g (5%) 0
0.1 1% 0.05%
200 15 1.50 Mg (1%) 0
100% 99%
100 1:10 0.82
90% 87%
50 1:20 0.42
25 1:40 0.23 70% 66%
Addition 50% 530
0 Buffer 0.00 of plasma pool
20% 19%
10% 8%
0% 0.1%

Conclusion: Using BIOPHEN Factor X assay, there is an excellent recovery of purified FX or of normal pooled plasma Factor
X spiked into FX deficient plasma.

Heparin interference

Goal: To check that there is no significant interference of heparin concentrations in plasma, up to 2IU/ml , on the FX
measurement using the BIOPHEN Factor X assay.

Material:
- Biophen Factor X: lot 60402
- Human Plasma Pool (Precision Biologics): Lot A1012 (assigned value: 100% FX), used to establish the calibration curve.

Sample Preparation: 3 different normal plasmas supplemented with 0 to 2 UI/ml Heparin (LMWH, Lovenox).

Results: L Calibration curve Measured %FX in the presence of Heparin
' mean N=3
150% ( )
1,0 -
< 100%
2
0,5
50% A
0,
0,0 ‘ ‘ e %1
0%  50%  100% 150% 200% OO IU/mim05IUmIO Um0 L5 IUmiE2Ium

Conclusion: No significant interference of heparin up to 1 [U/ml in plasma.
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BIOPHEN Factor X technical file (ref. A221705)

Comparison of the BIOPHEN Factor X assay (chromogenic assay)
with a clotting based assay for the FX measurement;
(normal range, specificity and reproducibility).

Goal: Comparison between the measurement of Factor X using the BIOPHEN FX assay comparatively to a conventional
clotting Factor X assay (‘using a Factor X deficient plasma and calcium thromboplastin reagent).

Material:

- Chromogenic assay: Biophen Factor X, lot 60402.

- Clotting assay : FX deficient plasma (Hyphen BioMed) lot 050630B; Stago Neoplastin (calcium thromboplastin).
-Calibration curve: established with the Secondary NIBSC Coagulation Standard (SSC/ISTH lot 2) (assigned to 94% FX).

Samples:

- Quality controls: Biophen Plasma Calibrator, Biophen Normal Control and Biophen Abnormal Control.
- Normal plasmas: Precision Biologics (men and women).
- Pathological samples: plasmas from patients with dicumarol therapy; FX Deficient plasma (HBM lot 050630B).

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

- Calibration curve: SSC/ISTH lot 2 standard (94% FX) diluted 1:5 (188%); 1:10 (94%) ; 1:20 (47%); 1:40 (23.5%) ; and 0 (0%)
in the ten fold diluted R3 buffer.

-Working dilution: each sample is tested at the standard 1:10 dilution in the ten fold diluted R3 buffer.

Protocol for the FX clotting assay (KC10):
- Calibration curve: SSC/ISTH lot 2 standard (94% FX) diluted 1:10 (94%); 1:20 (47%); 1:40 (23.5%); 1:80 (11.75%) in Owren
Koller buffer.
- Working dilution: each sample is tested at the 1:20 dilution, and the measured FX concentration is multiplied by 2.
- Protocol: 50ul FX deficient plasma
50ul standard or diluted sample
1 min at 37°C
100pul Neoplastin preincubated at 37°C
Measure clotting time (CT, in sec)

Results :  * Calibration curves:

Clotting assay (mean of 4 series) Biophen FX (mean of 4 series)
% FX Dil. CT (sec) % FX Dil. A405
94 1:10 25.4 188 1:5 1.50
47 1:20 31.1 94 1:10 0.83
23.5 1:40 39.1 47 1:20 0.42
11.75 | 1:80 51.9 e || L U2z
0 0 0
* FX measurement in normal samples: the expected normal range of 60-130% is confirmed :
«Normal samples» Clotting assay Biophen FX
N 45 45
Mean 118.5 % 104.3 %
Median 118 % 109 %
SD 215 19.3
Min 66 % 64 %
Max 154 % 136 %

Notes : some values are discrepant and could be related to the freezing-thawing of some plasma samples; repetitive freeze thawing can activate
FVII, which can result in a shortened clotting time and an overestimation of clotting FX; Factor X concentrations above 100 % are measured with
better accuracy with the chromogenic assay, Biophen FX.
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BIOPHEN Factor X technical file (Ref. A221705)

* Comparison of FX measurements in normal plasma samples:

Linear regression (N=47; r= 0.989; r2 = 0.956; Y = 0.87X)
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* FX measurement on plasmas from dicumarol treated patients, and FX deficient plasma:

Pathological samples Clotting assay Biophen FX

Dicu. 7156 6% 28%
Dicu. 7399 34% 68%
Dicu. 6991 15% 34%
Dicu. 7014 12% 44%
Dicu. 7382 5% 47%
FX DeficientPlasma 0.5% <0.1%

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

% FX Clotting assay Biophen FX
Mean CV (%)
Sample 1 (Cal) 107% 101% | 5.4 (N=8)
Sample 2 (NC) 100% 100% | 7.4 (N=8)
Sample 3 (AC) 53% 58% 5.4 (N=8)

Conclusions : There is a good correlation between the 2 methods; the expected normal range for FX, of about 60-130%, is confirmed.
For “dicumarol treated” patient samples, measured FX values with the BIOPHEN Factor X assay are slightly higher than those
obtained with the clotting assay. The Biophen Factor X assay measures partly PIVKA Factor X. There is an excellent specificity (FX
deficient plasma is measured at a concentration <0.1% FX). In the recommendeded conditions, the assay is specific for Factor X
measurement (use of Russell’s Viper Venom with a specific action on factor X activation, absence of phospholipids in the test, presence
of specific inhibitors for thrombin (hirudin) and heparin (polybren)). Reproducibilities obtained for plasma calibrator and control
plasmas are excellent and in compliance with the assay applications.

Clinical applications

Various Factor X variants have been identified (1,2,4). Congenital or acquired Factor X severe deficiency is characterized by bleeding
manifestations and an hemorrhagic state, similar to haemophilia. Pregnancy in women with congenital factor X deficiencies is often
associated with adverse fetal outcomes (3). Factor X deficiency or decrease can result from vitamin K deficiency, severe liver disease, and
therapeutic use of anticoagulant drugs (dicumarol or warfarin). Factor X chromogenic assay has been reported being useful to monitor
patients under oral anticoagulant therapy with Anti Vitamin K drugs (5), inducing a decrease in Factor X concentration (15 to 80%) and a
prolonged clotting time. However Factor X concentrations measured in patients treated with Vitamin K Antagonists are slightly higher
than those obtained with a clotting based assay.
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