C € BIOPHEN DiXal (Direct Xa Inhibitors)
Ref 221030

Chromogenic assay for Direct Factor Xa inhibitors (DiXals)
Far in vitro diagnostic use only

BIOPHEM DiMal kit is a chromoganic assey for in vilro quanfilaive measurement of Faclor Xa Diract
Inhibitors (DiXals), such as Rivargeaben, on human cilrated plasma (or purified miliey), wsing a
manual ar susomatad method,

This method is nat sppropriste far indirect inhibilars such a5 Fandaparinua ar heparing.

required. Measuring the CHxXal concenlralion in patienls’ plasma allows monitofing the therapy and
adjusling drug dosape. This essay is insensitive 10 heparins.

ASSAY PRINCIPLE:

Biophen DiXal is a bwo slage melhod based on the inhibifion of a constand and in akcess amount of
exngencus Facior Xa (FXa), by the tested DiXal, and hycrolysis of a Factor Xa specific chromogenic
subsirate, by the rasidual facioer Xa. pNA is then released from the subsirate. The amount of pha
relaased is a direct relationship of the residual Tactor Xa acivily. There is an inverse relaflanship
between the concendration of DiXal In the tested sample and color deveopment, measured at 205 nm.

[DiXal] + [FXa (excess]] = [FXa-DiXal} + [residual FXa)
[FXa {residual]] + Substrate < Pepiide + pMA

I
Humen plasma prepared from clbrated anfcoagulaled blood, where FXa direst inhibltors
(e Rivaraxaban) muss be measured. Altematively, Dixal can be assayed in purfied mileu.

Bicphen Dixal ki contans 3 vials of FXa, 3 vials of a specific Faclor Xa subsirate, and 4 vials of buffer.

R1: Reagent 1: FXa (k)
Purified human FXa, lyaphilised in prasance of stabizars.
3 vials {each vial to be reconstituled with 2.5 mL of distiled water).

EZ; Reagent 2; Substrate

FXa specific chromogenic subsirate (CS-11{85)), ophilised in presenca of marmitol,
3 vials (sach vial to be recanstituted with 2.5 mL of distiked waker).

E3: Reagent 3: Buifer
Trig-MaCHEDTA assay reaction bufler at pH 7.85, containing 1% PEGEI00 and sodum azide as
preservatvie. Ready to use. 4 vials of 25 mL

Warning:

= Fa wars. prepaned from human plasma, which was 1esied with regisiarsd mettods and lound negativa for Hi
ankbadiss, HBs A and HYC anibodes. Boving Serum Abumin (BSA) was prapared from bovine plasma, which
was leslad for the absencs of infeclious agents, and cobecled from animals free from BSE. Howessr, no Bssay
may wamant the iolal ateesce of inkeclious agenis. fory prduct of Dioiegical origin must than b Fandied with al
Lhe requirad coslions, 23 Deing polesialy el clous.

= Sodius azide L9 g may mact wik lesd and mpper plumbipg ' form highly expinsive meta| asides. Flush
with large wolumes of waler whan inln a siek.

= Fia concenration is adusied ¥ equined for each ot lor peiding the rght maciiviy snd inearily in S assay

W iLhCL

Reagents:

Distilled water, prefarentially steria

Acalic Acid (20%) or Citric Acid (29%) (End point method).

Calbration plasmas liirated far the assayed DiXal

Or assayed DiXal Reference Matenial intermalional of intarnal)

and citratad normal human plasma pool collected with great care, In arder to aveld activation, o
prepars the calisration cure.

Suitable Quallty Controls lirated for the assayed DiXal.

Bicphen Rivaraxaban Conirol {red ; 224501)

«  Bigphen Rivaraxeban plasma calibrator {ref ; 222701)

& &8 & & &

- .

Matarial:
. Specirophalomeler, photomeber or aubamabes for chromogenic essays, wilh a wave-longth sat
up al 405 nm.

to & Di¥sl preparafion, such a3 Rivaraxakban.
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Manufactured By: HYPHEN BioMed

Lest revigion: 101072011

Feagents must be stared at 28°C, in thelr original packaging box. They are then stable wnlil the
enpiralion dale printed on the bax.

Mobs: Smaliity sludies for 3 woeks 8l 30°C ahow [hat the reagare can be shippad a1 room lemperalers fof 8 |
| short pariod withoul damage.

Mobe: H_Mﬁuwhmmmmmﬁn to the awiomaie wmed, Refer to each specific insknameni

adaptalion,

Ri: Reagent 1: Human FXa
Recanstifule each wial with exacly 2.5mL of dablled waler, Shave thoroughly undl complele
dissglution of the cantant (voriex). Lel o homagenize for 30 minutes at room lemperature (18:25 *C),
wihile shaking the vial from Gime o Gme.
Homogeneize the contand before each usa.
Szability of restored reagend R1, provided fhat any conlaminaficn or evaporalion is avoided, kapt in it
ariginal vial or in a plastic ube:

. 15 days &l 2-8°C,

" T days at room temparatune [ 18-25 *C).

" & montts af =200 or below (bedore use thaw In a waber bath at 37°C for ot least

15min).

REZ Reapent I- Fia specific chromogenic substrate
Reconslitule each wial with exaclly 2.5 mb of diglilled waler. Shake fhorgughly unbil complete
dissalution of the conbeni (vorbex) Incubste at room tempersture (18-25°C) for 30 minutes, while
shaking the vial from e o Bme (vartex), Check that the subsirate i iotally dissolved befone e,
Homogeneize he content before sach use.
Stability of resbared R2, provided that any conlaminalion o evaparalion is avaided, kepl in ils ariginal
vial orin & plastic fubs:

. 2 maintis &1 2-87C.

. T days at room temperature (18-25 *C).

" 2 mankhs at «20°C or bedow (before use thaw in & waber balh & 37°C for af leass 15

minj.

R3: Reagent 3: BuMer
Ready to use buffer (25 ml vials). Shake bafors s,
Stabla unlil the sxpiration date, stored ® 2-6°C, pratected from any contaminalion.
Stability of tha buffer when open, in ils original vial:

= 2 months e 2-8°C.

= T days at room temperature (18-25"C),

Cauthgns:

« i aider o improve stabilily, reagerts mus be ciosad wit their ciginal acew cap folowieg each us (whie cap
for R, yelkow cap for B2, and white cap lor buffer R3L

= Finagenis must be handiad with cire, is ander lo soid any ontaminalion durieg s

- [ e subetrada beacoman yellow, this indicats the presence ol 8 coramingn!. | must b rejacied, and & raw
vial musl b used

- Incub&ing the reconsiiuted visls &l AT alivws sisbiizing he reagents, sed ablsining & homoganeoss reactivly.
= Take cooe o limil 3 mech &5 poassible any evapamion of B raagants dering wse, 9. by using chimneys:

ot

- R, B2 visle ane closed under vaceum, Remowe carfully the skppar, in ondar i avoid any los) of powder whan
apening the visls.

- hecarding L the sulemaled method used, the reagants can ba recanstiuted wit wolumes diflerant fhom those
momimerded. I any case, the esiabished reaclie rios [respecive reagent conmentatons in (e regive
miliey] beween reagents must be adhered io.

- Usa only maganis fom kis with lhe sase kot member. Do nok mix reagies from &iks wilh difisren] bols whes
suniring e asssy, Reagent an aplimized for asch olof ks

SPECINEN COLLECTION;
Blood (9 val.) must be collacied on 0.108M [or 0. 1266) trisodlum citrate anticoagulant (1 wol.) through
a nel veripunclure, and the first drops must be discarded.
= Within 4 hours, blood must be ceniifuged at 2,500 g for 15 min 3t ream temperabure (18-22°C), and
plasma decanbed inlo a plastc tube, using a plastc pipathe,

« Storage of plasmac

Up o 4 hewrs ot room temperature (18-25°C)

Up to 1 monih frozen at =20°C or behow (before uss, thaw for 13 min, In a water bath at 37°C),
Mote: Ralsr 1o GEHT or MCCLSACL S| recommendabons lor furhes inslnecBong an apeciman calbssfion, Randing mnd
ainmge. Mecand sy plasma presesting an unsusl aspect (haemolysad, lissamic sspect. ).

TEST FROCEDURE:

Biophen Dzl kil is designed for being usad with automaled kinefics mathads bul it can alsa be usad
for end peint manual methods. Adaplalions bo the vanous subomsles are available upon request, Tha
assay is perforned at the controfed lemperaturs of 37°C and the colour development is measured at
405 am.
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CALIBRATION:

Using the Biophen Rivercesban Callbrator (222701) or the Rivaroxaban {Dixa’) referencs mabtetal {sg
from & Rivarceaban siock solution al mb or 43Bughml in DMS0, prepare an inlermediale slock
solition at 25 pgiml (dlution 12 17.44 ) in R3 buffer supplemented with 5%0OMS0 and (L2%BSA),
prepare a calbrabion curve in normal citrated human plasma pool {for essayed plasma samples) or in
R3 bulfer (for assay in puriSad miliau), as follows;

Dilute the stock schufion at 25 pg/ml at 1:50 in plasma for geting the callbrator at 0.5 pgimi. Diute this
calibralor 122 with plasma for getling the calbrator ot 0.25 pgiml,

|Hhunhmm:Jﬂil.ﬁjmiﬂj

In ordar o get the full assay performances, the calibration curve must ba praparsd just before mnning
the assay.
¥ othar DX¥al acfivifios are used, the sssay range must be adjusted,
TESTED SAMPLES AND CONTROLS:
Semples and controls are assayed at the 1:20 dlufan in RY Buer. The diuted samplas must ba
tested wilhin 1 houwr,
ASSAY PROTOCOL:

*  Manual Method:
The assay uees a 1:20 dilulion in R3 buSer fior the assayed plasma or confrals, or for callbratars,
It thee microwed] or the plastie test lube, Incubated at 37°C, introduce:

Reagents Microplate | Test Tube
Galibeators, or diled tested plasmas or Controls (1:20inR3) | 60y 200 i
R1 : Human FXa preincubaled at 37°C 80 i 200 pl
Mix and incubate for 1 min st 37°C, then niroduce:
RZ: Substrate preincubated at 37°C S0u | 200p
Mix and incubate for 43 seconds at 37°C, exactly
Lhe raaction by introd
Cilic: Adid (20 gL} ar 20 % Acaic Acid | S0l | 200p
Mix end measure the Absorancs & 405nm against the sample blank.

The yellow colour obiteined is stable for 1 hour,

Tha sample bank iz obfsined by mixing the reagents in Me mevorse onder from fhat of the fest La.
Cilri Acid (20 giL ], subsfrate, FXa. died sampie.

Megsure the Absorbance &l 405 nm (A405), Sublract the sample blank from the A405 cbiained for the
B53aY.

= Kinetics mode:
The assay can ba read using a kinefics made. In this case the change in absorbance & recorded from
10 to 35 seconds following ihe addiion of substrate, There is then no need o subiract the sample
blank, or io stop ™e reaction, The results ara cbialned using 1he change In absorbance (&A405) for
calibrators and fested specimen,

*  Automated methads;
Adaplafions o the various analysers are avallable wpon request. The assay is then parfommed
kingtically, The reaction does nof require fo be siopped and sample blanks are aulomalically
subtracted. Reconstitution velumes can vary acconding o the avlemate used. Refer to sach
specific adaptation and specific cautions for each instrument.

Mte; .

IFbighar or lower raac Pwe wolumes than hoss Indicaled here above ee requinad for the methed used, e same
mmmuhmwmmwmmmhmammnm
the aszay perfonmencas,

Run & eampla biank b prasanca of kighly Ppamic, klene or heemolysed plassas of if the plismas s 2 "ol
diffeseni from $e usual one.

Using appropriale quality contrals such as Biophen Rivarcusban Corirgl [224501), wih @ known
concantralion of the assayed DiXal, alows velidaling the calibrafion curve, as wel as the
homogeneous reactivity from run fo run, when using 8 same lot of reagenis. The calibration curve Is
acceplable when the concenirations measured for controls are within the acceptance ramge. Each
laboralory should varify s can target valug and accaplance rangs, In The exact working condilions, or
each new lof of cominals,

Hebe: & new calibralion curve must be camied oul for sach mew lof of reagenés, after sach important
mainimnance of the amalyzer, or whin nsasured values for the guafity controls are ouf of the

delarmirsed bar bl matnad. Each labarabary can establish s own acceptance ranges, according to the
Instruments and protocols wed. Include a2 besst one qualty contral (ot differant levals) in each jisd series.

= For the end-poind method, vse a linear graph paper and piol on abscissas fhe DiXai
conceniralion (eg. In pgiml) and on ordinales the comesponding absorbances (A405).
Altemalively, stalistics software can be wsed for establishing the dose response calibration
cune,

. EHHEIHMEHMMUIMHWMWW

. Draw the calibration curve obialned. Cafculale the v value. Calbration is accepltable If:
=098, and if measured values for conbrols are in compliance.

«  The Dixal concantrafion in fhe tested sample (when assayed divted 1:20) Is directly oblained
on fhe calibralion curve. Regylls are expregsed e, as pgiml of DiXal,

o Whan tha kingfics mode is used, proceed the same way by plotting the AA405 values oblained,
inztead of A0S

«  Using aulomated methods, the concentrallons are direclly calcuislad by the analyser,
respactvely o the calbration curve, and the sample dilufion used,

L The dynamic range ig from 0 to 0.5pgiml of Rivaroxaban.
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Wiken tha assay diluban iz 1:20, the DiXal concantration |s direclly read on the calbration curve. When
ofner pradilutions ara used, mulliply the masswed concentration by the complementary pre-ditution
fecior in order fo get the concenration in the fested specimen.

Thee calibration cune bekow 18 an sxample oaly, obtained for Rivarmaban in plasma, using the manual
(water bath) mathad. Only e callbration curve ganeraled for the series of assays parformed must be
used flar calculaling the concanlraians.

. de:uu!h:rngmfrmﬂmmnliuﬂﬂmmmlm

=«  The deteclion threshold for the assey &= evaluabed on the calibrafion curve by measuring he
“apparent” DiXal concenirafion, which correspends to the mean A405 value obtained for a
sample free of DiXal less 3 Standard Deviations (30). This detection threshold 15 of abowt
0.05 pgimi for Rivaroxaban,

«  Example of reproducibliity results:

Inkra azzay OV < 3%
Inbar assay CV < 10-15%.

" This assay was designesd for avolding the interlerence of plasma faciars, The assay is otally
insansilive % the presance of heparin-ike indirect an®-FXa acliviies such as UFH, LMWH,
Fondaparinuanxdra®, Sodium Danaparid at usual therapeutic doses.

«  This assay is specific, sansitive, and offars high Beuibility for the dynamic range by adjusting the
working dilukian used.

«  For an oplimal therapeutic efficacy, the measured DiXal concenlralion must be within e
fherapeutic range defned by the manufacturer far the comesponding indication.

& The assay s callbrated and oplimised for Rivarcoeaban, The curves ane constructed respectively
fo the Rivaroxaban conceniralion, expressed in pgiml. If a calbration In anli-¥a unitsiml is
neaded, or when & different FXa direcl inkibitor is used, the user must take inlo account tha
specific anli-Xa activity of the substance used.

e Limitath Fi I

- Blood activesion, during spacimen collection end plesms preparation, mest be evaided.

- Discand any plasma presending an unusueal aspect,

- In order io gel the oplimal assay performances, the working Instructions must be carefully
chserved,

- = S

VARIANT PROTOCOL:
If a higher working range for Rivarowaban {or other DiXal) s required, the standard assay dilulion
(d=1:20) can be adjusted accordingly, considering the lingarity zone for the sssayed Di¥al. For
axample, use B 1:40 dilufion ie d2) for a warking range fram D o il of Rivaroxaban in the tested
speciman. The concantrafions measuned must than b mullipliad by the complementary dlufion fackor
(i x2 for 1:40 dilution),

USUAL VALUES:
‘aluas dascribed for Marelbo®/Rivaroxaban® in studies on haalthy volunbeers or on patients with
hmmmmmwmmmmmmummmm
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