BIOPHEN DiXal (Direct Xa Inhibitors)

Ref 221030-RUD
Chromogenic assay for Direct Factor Xa inhibitors (DiXals)
For Research Use Only.
Not for Use in Diagnostic Procedures.

BIOPHEN DiXal kil ks @ chramogenic assay for in vitro guanfitative measurement of Facior Xa Direct
Inhibitors (DiXals), such s Rivaroxaban, on human cirated plasma (or purified millen), using a
marual ar sutomated method. This meshod ks net appropdate for indirect inbibitors such as
Fondaparinux or haparins,

Thig kit | for research use only and should not be used for patient diagnosis of trest ment.

axngenous Factor Xa (FXa), by the lested DiXal, and hydrolysis of a Facior Xa specific chromagenlc
subsirate, by the residual facior Xa. pNA is then refeased from the substrate. The amount of ph&
relaased i @ direct relsfionahip of the regidual factor Xa activity There IS an imverse redationship
badwean the concentration of DiXal in the ested sampie and color development, measured al 405 nm.

[DiXal) # [F¥a (excass)] < [FXa-Dixal] + [residual Fxa]
[FXa (residual)] + Subsirate < Peptide + pA

SPECIMEN:
Human plasma prapared from clirabed anlicoaguiaied biood, where FXa direct inhibifors
[eg Rivarcxaban) must be messured ARernalively, DiXal can be assayed in purified miliey,

ENTS

Bicphen DiXal kit containg 3 vials of FXa, 3 vias of a specilic Factor Xa substrate, and 4 vials of buffer.

R1; Reagent 1: FXa (h)
Purified human FXa, lyophilised in presence of siabilizers,
3 vials (each vial to be reconstiuted with 2.5 mL of distilled water).

RZ Reagent & Substrate
FXa spacific chromogenic substrete (C5-11{65)), lvophilizad in pregence of mannitol,
3 vials [aach vial to be reconstiluted with 2.5 mL of distilled waler).

R3: Reagent 3: Buffar
Trig-MaCl-EDTA azsay reaction bufler at pH 785, condaining 1% PEGEDOD and sodium azide as
preservalive. Ready to use. 4 vials of 25 mL

Waming;

- Fia was praganed i buman plasma, which wes [Bstad with regiskenad malhods and fousd ragabie far HIV
antivodiea, HBa Ag and HYE anlibodies. Boving Sefum Abemis (B5A) wirs prepared fom bovine plasma, which
was loshd for the atsence of bledices sgents, and coliecied from animals fres om BSE. Homwever, a0 s3say
may warran] he Blel ahbenee o infeclious agenis. fery product of bislogical argin mus) Sen be handleas wiin gl |
the reqairad cauliong, a5 baing potandaly infecious,

- Sodium axde (10 3] may react with lead and coppar plusbing |o form kighly meplsive metsl aides. Flesh
with lege volumes of walar when dscand =g irto 8 sink.

- F¥a eancenliabon i adjusled il requind for each Iol lor providing tha right reacivity and inaarlty in the assay

J I FIRUWIDELY

Reagents:

Distiled water, preferenfially sierila.

Acailic Acid (20%) or Citric Acid (2%) (End point methad).

Calioration plasmas tirated for the assayed Dixal

Or assayed DiXal Reference Matenal Internaticnal or infernal)

and citrated nomnal human plasma pool collected with great care, in order o avold acivation, o
prepare e calibration cune,

Suitable Cualty Cantrols Erated for e assaved DiXal,

Biophen Rivarguaban Condrol {ref | 224501}

«  Biophen Rivarossban plesma calibrator jref | 222701)

& & & ® =
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Haterial:
. Specirophotomeler, photometer or automates for chromogenie assays, with a wavedength sel
up 31 405 nm

Phone: 513.770.1991 Toll Free: 866.783.3797
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Manufactured By: HYPHEN BioMed

Lasl revision: 221 112011

Reagents must be stored al 2-8°C, in their original packaging box. They are then stable untl e
expiration date printed on the box.

| Mote: Stabity sheies or 3 weeks a1 30°C show that the resagenss can e shipped a1 room lemparmiue e g |
| short period withtsst damage.

Mote: Reconstiulion valumes can vary actarding ta the auiomaie wsed Refer to oach specific instrumant
adaplation.

7768 Service Center Drive « West Chester OH 45069

Ri: Reagent1: Human FXa
Reconstiite each vial with exactly 2.5ml of distiled waler. Shake thoroughly unil complete
dissaiution of the content (worlex), Led to homogenize for 30 minuces at recm temperature (18-25 *C),
while shaking the vial from Sme to Dme,
Homaoganeize the combent before each use,
Stability of reslored reagent R1, peovided fhal any conlaminalicn o evaporation is avoided, kapt in its
criginal vial arin a plaslic lwhe:

- 15 days ak 2-8°C.

. 7 days at reom temperature {18-25 °C).

. 2 months at -20°C or below (before use thew in a water balh at 37°C for at leas!

15ming.

B2 Reagent 2 FXa specific chromogenic substrate
Reconsfilube each vial wilh exaclly 2.5 mbL of disflled water. Shake thoroughly uriil complete
dissolusion of the content (vorex), Incubate &t room temperabure (18-25°C) for 30 minutes, while
ghaking the vial from fime o time {vortex). Check that the substrate is totally dissolved bafore use,
Homogenslze the cantent before each uga,
Stabilsy of restored B2, provided that amy contamination or evaporation 15 avolded, kepl in B ordginal
vial or in a plastic tube:
- 2 moniths al 2-8°C.
¥ days &t room tamperature {18-25 "C].
L 2 monthe af -20°C or below [befara use thaw in a waler bath at 37°C for at beast 15
mmin].

R3: Reagent 3: Buffer
Rieady 1o use busfer (25 mi vigls), Shake before use.
Stabte vl the expiralion date, stored at 2-4°C, protected fram any contaminatan,
Stabiity of the buffer whan apan, in I3 oiginal viat
& 2 manths at 2-8°C.
- 7 days at room tamp erature {18-25%C).

Lawtions;

| - onder b dmprove sianily, reanests me e close wilh halr ariginal screw cap Iollweng each us [whils tp
for R4, yitllow cap for A2, and whits cap for bulfer R
- Rieagerds musk be Randied whh care, in crder b aviold any contaminalion dering use.
= If the sebsirate becomes yellow, this indicales e presenca of 3 conlaminast. &t musl be rejeciad, and B raw
wiirl must be usesd,
- Incubating e raconstiluted vials a1 RT aliows slatilzing Iha reagants, and cblaning a homogansous reacivily.
- Take case b mil a8 muth &3 prasiie any evaporaben of Ihe resgents during use, &g by wsng chirneys,

Hobe,
= R, R vigls are closed ender vacwm, Remosn Ginefully the siopper, in arder 19 aid any lost of powdar whan
apering tha visls
|« Arcording In the Aulomaied method used, the reagents can be reconsiiuted with volumas difarent from Mase
recommesded. s sny case, the eisbished reactve ratios [respechss seagenl conceniralions in the maciie
| milliau] bewaan reaganis must be adhared o,
[ = Use only reagenis from kits with the sa=e lot nober, Do nal mis resgents kom kis wih dfferenl kis when
| nunning the pessy. Resgants ana optimized foraech iolof kis

Blood (3 vol) must be calbacied on 0.1090M (or 0.128M) trisodium cilrate anticoagulant {1 vol.} through
a net varipunciure, and the first drops must be discarded.
» Within 4 hours, blood must be centifuged af 2,500 g for 15 min at room temperature (18-22°C), and
plasma decanted imo 8 piastic tube, using a plastic ppetie,
» Storage of plasma:
Up 1o 4 hours af reom femparature (13-25°C)
Up iz month frozen & -20°C or below (befare use, thaw for 15 min, In 3 waler bath al 37°C).

Bota: Foefer 1o GEHT or NCCLSCLS! recommandsliora bor futher inslruclions on apscimen colleclion, Banding and

| slorage. Discard any plasma praseniing an srusual aspect (haemolysed, ipaemic aspect... ).

Biophan DiXal kit is designed for baing usad with sulomated kinghcs malbods but it can alsg be usad
for end point manual methods. Adaplations ta the various sutomates ane availaite upon request. The
assay is performed af the cantrolled temperature of 37°C and the colour development |5 measured al
405 nm,
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CALIBRATION:
Using tha Blophen Rivaraxaban Calibralor (Z22001) o the Rivaroxaban (DiXal) referance maledal (eg
from a Rivarowaban sock solution at 1mbd or 43Gpiml in DMSOQ, prepare an intermediaie sbock
solution al 25 pghml idilution 1. 17.44 } in R3 buffer supplemented with 3M0DME0 and 0.2%B3A),
prepare & calibradion curve in nommal citrated human plasma pool (Tor assayed plasma samples] or in
R3 buffer {for assay in purified millew), as follows:
Ciluite he stock solution al 25 pgiml at 1:50 In plasma far galling the calbrator at 0.5 pgiml. Dilube this
callbrator 1:2 with plasma for gelting the calibralor al 0.25 pgimi.
|_Rivaroxaban {pgiml): | 0 | 0.25 | 050 |

I arder ba pat the full assey performancas, the calibration curve must be prepared |ust before ninning
the aszay,
I ther DiXal acivilies are used, the assay range must be adjusted.
TESTED SAMPLES AND CONTROLS:
Samples and contro’s are assayed al the 1:20 dilulion in R Buffar. The diuled samplas must ba
fested within 1 howr.
ASSAY PROTOCOL:

*  Menusl Methad:
The assay uses a 1:20 diution in R3 buifer for the assayed plasma or corirals, or for calibrators.
Into thee microwell or the plastle test wbe, incubated at 37°C, miroduce:

Reagents Microplste Test Tube
| Callbraars, or dillad lested plasmas or Controls (1:20 In R3) ﬁ_g_ul 200
R1 - Human FXa preincubated at 37°C 200 pl
Mix and incubate for 1 min at 37°C lrunin:m-u-.n
R2: Substrate preincubated at 37°C [ sop | zmop
Mix and incubate for 45 seconds at 37°
Stop the reaction by :
Cirle Acld (20 g/L) or 20 % Acotle Acid sopl | 2004
iy arl meacsune the Absorbance al 405nm against the sampls biank.

The yellow colour obtained Is stable for 1 howr.

The sample bank (s obiained by miking the reagants i e mverse oler fom fhat of the fest s,
Citric: Ackd (20 giL), substrafe, FXa, diuted sampls,

Measure the Absorbance at 405 nm (A405), Subfract Lha sampla blank from the A405 cbtainad for the
assay.

*  Kipefics mode:
The assay can ba read using a kinetics mode. In this case the change in absarbance is recarded fram
10 1 35 seconds following the addition of subslrate. There is then no need Io sublract the sample
mmummmmﬂmmMmmmmmhm{wmfu
calibralors and lesled spacimen.

. Automated methods:
fdaplaions 1o e vanous analysers are awvailable upan reguest. The sssey is than parformad
kinglically. The reaction does mot require to be stopped and sample bianks are aulomatcaly
subiracted. Reconstitution volurmes can vary according to the avtomate used. Refer to each
specific adaptation and specific cautions for each Instrument.

Hibe:

I kighesr oF |erwer pasivm oiumes han ose indicaied hesa above ane requined For e methiod used, the sama
maEpacive proporions betwean res)en! concentmions and volumes wsed, mus! ba adhered i, in onder i) mainizin
1he astay pafomances,

Rua a sample biark in presenos of highly lipemic, ictent or haemolysad plasmas, or if he plesmas has a “colur’
differant from lke ususl cne.

Using eppropriale quality controls such as Blophen Rivaroxaban Confrol [224501), with a knewn
concentrabion of the assayed Di¥al, alows validaling the calibrafion curve, az wel as lhe
homogensous reacthity from mun o aun, when using a same lot of reagents. The calbralion curve is
accepiable when the conceniralions measured for confrols are within the acceplance range. Each
laboratory should varily its cwn tamet value and accaptanca range, in the exact working conditions, for
aach new lol of conlnals.

HNide: A paw calibration curve mual ba camried oul for each mew iof of reagents, affer sach impartand
maintanance of the anakyzer, or when meas ured valises for the quakty contrals sne il of the Bccepiants FEnge
dabermingd for thi mathod. Each tabaratory can establish s ewn acospiance ranges, accanding io th
inatruments and predocols weed. nclude st lesst ane quality contral (&l differant lewels) in aach bt saries.

. For the end-point method, use @ limesr graph paper and plol on abscissae the [oGal
coancenfraion (eg. in pgiml) and on ordinates the cormesponding absarbances [A405).
Allgmathvaly, stallstics software can be wsed for cslablishing the dose response calibeation

v,

. An Inverss Inear relatonship is oblained bebween the DiXal concantbrafions and Absorbances
{A405).

* Draw the callbration curve oblained. Calculate the " value. Calibralion s acceplable if:
r=0.98, and il meazunad values Tor conlrals are in com pliance.

* The DiXal concentration in the lested sample (when assaved divled 1:20) is dirsclly ablained
on thie calbraton curse, Resulls an expressed ag. as pgiml of Dixal

* When ths kinetlos mode s used, proceed the same way by phatling the AA405 values obitaimned,
inslaad of A405,

. Using automated melkods, the concenlrafions are direclly caloulated by She analysar,
respacivaly io the calibration curve, and the semple dilufion used,

. The dynamic range is from 0 to 0. 5pg/mil of Rivarcxaban.

/‘NIARA
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Vihen tha essay dilufion iz 1220, the DiXal copcaniration is diraclly read an the calbration curve., When
cther pradilutions are wsed, multiply the measured concankrefion by tha complementary pre-dilution
factar in ander to ged the concentration in the testes specimen

mwhﬁnm I:nmmsanmphw obtaingd for Rivarcxaban in plasma, using the maniual
(water bath) methad. Only the calibration curve genersted for the sares of assays parformed must be
uged for calculafing fhe concanirafions.

AADS
0

14

0 o1 02 03 a4 05 pgmiDixd

#  The dynamic range is from 0 to about 0.5 pgiml for Rivaroxaban in plasma.

s« The delaction thresheld for (he assay i evaluated on the celibrafion curve by measuring he
“apparent” DiXal concenfralion, which coresponds fo e mean A405 value oblalined for a
sample free of DiXal le=s 3 Standard Ooviations (SD). This detection threshaid ks of about
0.05 pg/ml for Rivaroxaban.

. Example of reproducibity resuits:

Inra mssay CV < 36
Inier assay CV < 10-15%.

»  This assay was designed for avoiding Ihe intarferance of plasma faciors. The sssay Is botally
insensive o the presenca of heparin-lke indirect anti-FXa aclivilies such as UFH, LMWH,
Fondaparinug Arxdra®, Sodium Danaparcid at usual therapeulic doges.

#  This sssay is spacilic, sensilive, and oifers high flaxibility for the dynamic range by adjusing the
working diution used.

. The assay is calibrabed and optimisad for Rivargaaban. The curves ane construciad respectivaly
o the Rivaroxaban concentration, expressed in pgiml, If 3 calibration in anti-Xa unitsfmL is
needed. or when a different FXa dirsct inhibitor is used, the user must take inlo sccount the
specific ant-Xa activity of the substance used.

Limitatons of the procedure:
- Blaod aclivalion, during gpecimaen collection and plasma preparation, must be avolded
. Discard any plasma prasenting an unusual aspecl.
- In onder to get the opiimal assay performances, the working instrucBions must be carefuly
obsenved.
- The results oblained should be for research purposes only and not used for patient
treatment or diagnosis.

VARIANT PROTOCOL:
Il a higher working range for Rlvarceaban (or other DIGal) is required, the siandard assay dilution
{d=1:20) can be adjusied accordingly, considering e linsanly zone for e assayed DiMal, For
axample, use 3 1:40 dusion [ d:2) for a working range ram 0 1o 1ugiml of Rivaraxaban In ke besled
spacimen, The concanbrafions measured must then be mulfiphed by the complamentary dilulion faclor
{ie x2 far 1:40 diution).
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