. METHOD' FOR MANUFACT URI NG A Tl SSUE FACTOR-, BASED PROTHROMVBI N Tl ME 'REAC-ENT'

BACKGROUND OF | NVENTI ON [0001] 1. Field of the Invention The present o

.. invention relates, in general, to the field of prothrombin time (PT)

‘reagents and, in partlcul ar, to a nmethod for manufacturing PT reagents’

- [0002] 2. Description of the Rel ated Art Bl ood coagul ation tests may be
- performed for a variety of purposes, including determ nation of-the-

© activates a series

~ bleeding susceptibility of patients undergoing surgery and nDnltOrlng of
.- patients undergoi ng ant MEFHODRROR MANBACTURINGVent i on of bl ood clots. A

number of coagul §1$SNE FATTORBASED PROTHROMBINIIMDRENGENTCh i s the
"prothronmbin tune” (PT} test. The PT test relies upon activation of the

.- extrinsic coagulation pathway by thromboplastin that has been added to a
- btood. sanple undergoing the. PT test. Activation of the extrinsic : :
. coagul ation pat hway | eads W’g% thronbin, a prot eol ytic
‘enzyme that catal yzes the M&&Wgﬂfﬁ) Iﬁ to fi br| n,-a. :catalysis
. that is essential to the clotting process. [0003] Thronboplasti n, also .
" known as tissue factor STFz, i S 'a menbrane associated glycoprotel n that .-
forms a cdf@iéx with. tiokhe factor VIla/TF conplex initiates the
bl ood coagul ation pr Cess?en: @%w&?&l&i@?nn% Eral, %Qﬁel}ﬂo'ra{oﬁﬁoﬁﬂﬂmnﬁx
I'C enzynes at| are rnvolved 1n the extr|n5|c
and intrinsic (paﬂ&y@mﬁ aﬁd ifi bmiaﬂagtdahethmﬂ ioamemtfs:mrmmﬂ'frmcymp | eadi ng to

~the formation of thrombin, fibrin, platelet activation, and finally clot
formati on.. For.a rel ated d| scussi on, see Nemerson, Yale, Tissue Factor and

- . Henost asi se@jood, Flpe oPofthd ﬂated 04] ‘Conventi.onal PT tests-utilize.
the above- 3esgr| bed séries of enz rratlc event an IE vitro nv. r onaent
and under -control | edlegsrapgulasios ¢ a)f%"fau‘i‘?ﬁ‘ﬂp’(? B“'BP“&&?“T‘&‘*%U es

i the bl 00d comay e Rk e e&gumwp;mmsm 164 ipgry ind akes for

erre

. clot formati o O occur Isre Prot hrombin Tine or PT
val ue. [00051 wmmgufpayipss unﬁersqmmepmﬂtuthpsamfafw repyention efhl :

d| m ni sh the abj A | i gcr e coagulanon tests are currently in use, one of which is the “prothmmbm __

time” (PT) test. The PT test relies upon actwatltm of the extrinsi¢ cosgulatxon
'pathway by thromboplastm that has been added to a blood sample undergomg the PT
test. Activation of the extrinsic coagulanon pathway leads to the produetlun of .-
thrombin, a proteolync enzyme that catalyzes the convemon of ﬁbrinogen to ﬁbnn,
catalysis that is essentiat to the clotting process. ‘

[0003] | Thromboplastin, also known as tissue factor (TF), isa membrane associated _
glycoprotem that forms 2 complex with factor VIIa. The factor VIIafI'F eomplex AR
initiates the blood coagulation process Once formed, the factor VHafI'F complnx
“activates a series of specific enzyines that are involved i in the extnnsnc and intrinsic
| athways of the coagulation cascade, ultimately leading to the formatlon ‘of thrombm,

| fibrin, platelet activation, and ﬁnally clot formation. For a related dmcussmn, seé

' Nemerson, Yale, Tissue Facior and Hemastasis. Blood, 71, pp.1-8 (1988)

“[0004] Cenventienal PT tests utilize the above-described series of 'enzylf;xeiie even_fs in

_an in vitro environment and under controlled conditions to diagnose dysfunctions q‘r-' o



: .
.1.

. a PT t est to discrimnate between bl ood sanples having different :
- prothronmbin times. Thronboplastins with greater di scrimnation are termed ;|
"nore sensitive". The liquid phase sensitivity of a t hronbopt astin IR g
© preparation is graded by use of the International. Sensitivity Index-- |

~(1Sl). An 1Sl value can be obtained by.plotting, on a logarithmc scale, °
the prothronbin tinme value obtained with a given tltronboplastin | ot versus
the, prothrombin tinme values obtained with a standardized. reference |ot
of thronbopl astj.Bcienctilbn hﬁlbldbalc@@g\ﬂénohbﬁt@l ofpatiedis. chtepheeriod it tafes oy ¢ he
sl ope of the resuftl ng. l'rne multiplied bé_the | S, of t%fgélpandardl zed

ref erence 1 ot cn‘lottfhumbmmmunlmefmd@a%‘bﬁ ofhrrabip TiBRAAE fns . have Iovver'

- ISl nunbers around 1.0 and | ess sensitive thronboplastins have higher 1Sl

nunbers, typically around 2.0 to 3.0. [00051 . For use in PT testing, a-
hi ghl'y Senﬁ,RDgsIVe PT[??E@&E{' ¥ypediof thrarbdpRistigcan em}&pbﬁmnmreilmmishoh& &bllﬂy Of
e

consi dered t beneticial "and suitable since,.- oél?r ?i q
cal cul ation of #PT test tordisstiininate befwachdi °i°ﬂéﬂ“ﬂi&§t}138m§I l@%’e'}@' iR fﬂéa and

. preci se. fmhg@ It,gg ¥ ngﬁ},a},_., msérkm.f,%foqqpu 1@Rndd Bord feasitive’! Tae m.mdcan 4

corrpensate for variation due to differences, in sensiti VI ty.
INR i's calcul at ﬂ%&&hﬁﬁvﬂ\ﬁ‘a thmhiboplastgi pecpatativn s grasied Dyusesy the Intgmation |

Ant i coagul ant s: Mechanl sm A [ o
Opt i mal gTher apeSeasiivity fgex e&“clé ‘ie cmi%obi}g\ ﬂb@é@%’ o\ﬁmgié?“ﬁ tient
PT/mean normal £ n%+ mﬁbm B dl R Soried withhegipiahivboblastin bfersus the,

patient's bl ood

. mean normal PT T an ronbin
time of blood spfmlraabmftmmates petaioed mh@éq%ﬁqwl @FW@H@?@H@@
donors. Convent ?gggrret hg‘g‘ gw ﬁuﬁ&-ﬂbgp@a%ﬁﬁ’fo‘t R Elo mglwmal ly use TF

~from natural o sources, "natural or s nt hetic- 8 hol i pi ds,
cal cium and a 2gupighied bpmmmwdﬁdﬁedwlm thxombhoplas M%fﬁ chis

fully incorporated, herein b ref er Wels s -
manuf act uri ng Pﬁ@é‘é’&é‘ﬁ?’%‘m‘;{ﬁg“?léa“z&?eglsllg%‘ﬁl Be Qﬁﬁég?ngﬁg%%pdgﬁ ions, in

whi ch. nat ural 'O%rEﬁS@ﬂEuB@ﬁﬁvemwﬁuﬁl fiamliens, typmlehwoumhl Btp3Qith, and _
inserted into, the |iposomes' phospholipid bilayer.. In-the PT reagent .

{0006]. - ForuseinPT testing, a highly sensitive PT reagent with an ISl of -
approxlmately 1.0 is considered most beneficial and suitable since, with an ISI of 1 0;
" the calculation of an International Normalized Ratio (INR) is Sunpliﬁed and precise.
Ore skilled in the art will recognize that use of the INR can compensate for!
| thromboplastm variation due to dlﬂ'erenccs in sensntmty INR is calculated usmg the
following equation (see Hirsh et al,, Oral Anﬁcoagulan!.r Mechamsm of Acaon '
Clmtcal Eﬁecnveness and Optimal Therapeutic Range, Chest 2001; 119 SS 218)

~ INR = (patient PT/mean normal P‘l')‘sI

. where:
patient PT =the prothmmbm time of a patlent s blood sample, and

mean normal PT (or MNPT) = = the mean prothromhm t:me of blood samples

from at least twenty normal (reference) sample donors.

" Conventional methods for manufacturing PT reagents generally use TF from -

patural or recombinant sources, natural or synthétic phospholipids, calcium and_ai :



- manuf aeturl ng net hods described therein, a determ nation of the. :
quantity-'Of TF enployed i n manuf acturl ng the PT reagent is determ ned i
~entirely.on a mass to volune basis. [00071 U. S. Patent No. 5,625, 036, vvhlch
is fully incorporated by reference, discloses a, PT reagent for use in: PTr
testing and a nethod, for creating lipid vesicles containing. tissue,
factor. This PT reagent utilizes reconbinant human tissue factor, :
phosphol i pids. of a natural or synthetic origin, a .buffer corrp05|t|on and=
cal ci umions. SpahikbémedshicANV.S. PalehtNoTE)3 14625 whishus ﬁllllymdrpprﬁtﬁdtml’qﬂ!‘b

reagent. [00081 Use of dried thronbo | astin, | T t est devic eSCI‘I bed
in U S Patent referaie, disslosggameihes fo ‘P‘t"}iﬁﬁgl i cfﬁ"ﬁe’&tﬁ Eg%)'ff ﬁ%dgé both of

which are fully, incor f,@goe,{mmﬁg ﬁfa&aigmsoaatédS 141
describes the ulipos ?‘ec&gé%n{e?ﬁﬁfgﬁ%ﬁ{tcﬁ%{)%l ast i ns |nsdry reagent

- prothronbin ti mginsmaysendiiato, the tipobimesirphospholimidbifayers tln the Bl €a88AD| oyed for
.- the purpose of inproving test, pre add t -conpares
.. recombi nant t hr oabepiterdng m@eﬁ%ﬁ%ﬁﬁﬁ"‘“‘?‘ﬂ%‘ﬂ%ﬁ‘ﬂn{‘ lls)ﬁfsthé %ﬁuﬁﬁ&f en used in
~.dry reagent PT @%glt%géj infidRufsEBfin SAE P iréapent & dbtermizsd batirely ohasmaspocwiusee J S|
values. In U S. ig)pl I cation 200210110922, a fluidic . test device is.
. described that bmtorporates thronboplastin into t hr ee nmeasur efrent *areas,
. one of which i.s used for Measuring the PT time of a blood sarnple. The ot her:

- two measurenent areas are used as control areas, thereby increasi ng the
reliabilityggfn PT t{UNePaiEAss!56d5038, mmheﬁnlymcchporatﬁﬂsbw refetenesed lscqi’ﬁé |
as.

.- control ar

ontain corrponents |nad|t|o thro [-der to
partially or comRTosegent fovesedn RE test oé'%hgﬁmggg%ant pr ent i

t he bl ood sanpl ] REORI kﬁl}eﬁmbh{anhﬁmﬁmmﬂhmpmmﬁohpidat
conventi onal rre?ﬁo‘%gggg Tmr?a\ﬁr‘\lfj@%cturllng_ PT reagent éago nat dumagldy
er

yield a suitabl yfseatsid ovanhitioesigin aby SPF‘P?S“HEe‘& 1"?']"“t'ﬁ‘(’-}s f

therefore, is. a nethod p@?;g «ft. PT réagent that reprodu0| bly -
yiel ds a suitabl '8‘??’3?' OJe reagent{wﬁ n addition, the method shoul d be

si npl e and provide for accept ance testing of the manufactured PT reagent .

ﬁgmgt ﬁ, [IQIQ\N EN;I_: Sg'&ég gg%q%l tl-)rrgr%bgplas%ﬁrﬁp’r &\ép&bic%s d@srcﬂb’éd*ﬁ?d $. PI&BhOd for . '
| ‘5,418,141 and US. Patent Application 2002/0110922, both of which are ﬁ.!lly ' .
incorporated herein by reference. U.S. Patent 5, 418 141 describes the use of
IeCOmbmant thromboplastins in dry reagent prothrombin time assays. The
recombmant thromboplastms are employed for the purpose of i xmprovmg test E
precision: In addition, this patent compares recombinant thromboplastm to natm-al
thromboplastins, which, when used in dry reagr:nt PT assays, are less sensmve rmd
result in less pr:c:se IS1 Values In U.S. Patent Application 2002/01 10922 a ﬂulduc
test device is described that mcorporates ﬂmrombuplastm nto three measurement
 aress, one of which is used for neasunng thc PT time of a blood sample The other
two measurement areas are Used as contml areas, thereby increasing the reliablhty of
PT times measured usmg the fluidic test dewce “The control areas com.am |
compnnents in addition to thromboplastin in order to partla!ly or completx:ly ovcrcome

the effect of an anticoagulant present in the blood sample

. [oo09] . With e‘cpcnence |t has become apparent that conventlonal methuds for
manufacmrmg PT reagents do not reproducibly yneld a smtably sensitive PT reaoent "

$till needed in the field, therefore, is a method for manufactunng a PT reagent that :"



‘based prothronbl ntime (PT') reagent that reproducibly yields a sui tably
sensitive tissue factor-based PT reagent. In addition, the nethod is . .
si-npl e and proyi des f.or acceptance testi ng of t he nanuf actured tissue o
fact or-based PT reagent. 1000111, In arriving at the present invention, it -

was recogni zed that the reproducibility",- (e.g., lot-to-Iot varlatlon) and
" suitability (e.g., sensitivity) of t| ssue factor-based PT reagents is

determ.ned by a vari.et, revi nit i cal rlng

manuf act uri ng. T’P?B@é“"d%’ e&%a%ugglﬂ %““F )eg'tﬁ’%gmg?jg@ PI% '21 ‘ LLy of

the TF enpl oyedg %B[clagg proVite BE Lk pitdide tetity dfthe)mmeacﬁmsrnhehgdmd

“.concentration bot during manufacturing and in the final

ti ssue-factor-based PT reagent. Since the activity of TF and phosphol i 'pi d
concentration are both critical. factors, the ratio of active -TF (rreasured
~-as units of activity) to phospholipid concentration enpl oyed durlng

manuf acturing is also of interSsMMARYOGF IVENTVONTEt hods according to the
present -invention, therefore, include steps such that one or nore of the
- critical factors. is. controlled. Such control provi des a manufacturing
~.."method (pro t hat . 36k SteRsY e
factor- basegﬁ%@]r eagerie%}ﬁ’%gi@g%l[ %\r %" eth%ﬂaﬁnﬁffgg?taurl ngi g%tgf ?Sﬁ’zu
factor-based PT basegpmthrembinrtiaa@T) rla@m thewepﬂpﬂmlaly wistdls aiswitably ssnsitivee

present invention i n I udes et erIni.n ssu'e
factor (TF), phogiﬂtﬁ %@ﬁ%f@?geﬁ?ﬂb% W d #%3 B%’?)%gorv g‘%? tfér a

TF/ phosphol i pi d Qacglsthﬁ&tesluﬁgbhthsnf‘aﬁmtﬁuemﬂsﬁbmtoﬂbbadwaeagzw of . TICis.
predet erm ned bas upon its measured TF activity. Next, the detergent is_‘ ‘

* renoved. fromthe TF/ phosphol i pid m xture to produce an essentially

- TF/ phosphol | pI

det er gent - { gy TF BASARELA B fredhSholiBof] b Reoghlieuna 6 hapramimbilfy o

sic ture is useful ‘as a tissue factor-based _
reagent. 4 BRI EF(EIORIGFD Gidatim)prabpvitdeility(eige sersitivitirdtisyug femtorcpastd Rhe

.features and advanta e% d‘@‘en%i’ﬂ?d Qlf ggzﬁgé,s {-B\(vfdﬁtslk(ﬁﬁﬁcé(ﬁnﬂed Qﬁu&@fa@!oﬁeﬂnﬂg

reference to theretaﬁ oW n |ptf|o at” sets forth S
illustrative enbminnﬁeﬁ:ﬁng |Theahcmhaltfaeoqsmchxdp]§i)dvsg@ClﬁlemeﬁhtP'Sﬁ ar e

. -Ut ' I1zed, and the I%C CcP é@%@yd.m%fa‘éﬁxﬁ%,%ﬂé (tSfﬁleV\ﬂm%ohpad concentration both dunng
o manufacturing and in the final tissue-factor-based PT reagent. Since the activity of 'I‘F ‘
- and phospholipid concentratmn are both critical, factors the ratic of anuve TF
(measured as units of activity) to’ phosphnhp:d concentration employed: durmg _
manufacturing is also of interest. Embuduncnts of methods according to the pn:scnt
_invention, therefore, include steps such that one or more of the critical factors § 5.
controtled, Such control provides a manufacturing method (process) that reproducihly “

yields a suitable sensitive tissue factor-based PT reagent.

[00012] A method for manufacturing a tissue factor-bésed PT reagent accnr_c‘;.lingw an |
exemplary embodiment of the present invention includes combining predetermined
quantmcs of tissue factor (TF), phosphohp:d and dﬂtergent—contamlng buﬁ'er to create
a TF/phospholipid mixture. In this combmmg step, the quanttty of TF is
predetermined based upon its measured TF activity. Next, the detergent is remuved
from the TF/phospholipid mixture to produce an essentially detergent-free '
TFlphosphohptd vesicle mixture. Sucha detergent-frc: TF/phospholipid vesicle

mixture is useful as a tissue factor-based PT reagent.



FIG 1 1s a flowchart illustrating a sequence of steps in a process

“according to'.. one exenplary enmbodi nent of the present |nvent|on FI G 2
is a graph showi ng the effect of phospholipid concentration on i‘
international Sensitivity Index; and FIG 3 is a graph showi ng the effect v
of phospholipid concentration on Mean . Nornal Prothronbin Tine. DETAILED T
- DESCRI PTION OF THE I NVENTION [004131 FIG | is a flow chart .of a process: :
100 for manufacturing a tissue factor-based PT reagent in accordance wth.

- an exenpl ary enbodi nent of the present invention. Process 100 includes

conbi ni ng predeterm ned uant | t | es of tij (TF), phdsphol i pi-d ahd
a detergent-containing b Fﬁ%&@#ﬁ)‘%ﬁ@éﬁﬁ’& i pid mxture,. as set‘
forth in step 110. The- quantlty of TF is predetermined in this step based:-.
upon its nmeasured TF activity. 1000141 The tissue factor errpl oyed in .

pr ocesses accorpilbeﬂertuﬁdérbtm@ﬁgadehﬁfeamemdladvﬁmagﬁmthﬂji’fﬁ@nb% 8. 100, can

- be any suitable tissue factor %gg gr]g. ? d g'{ § . Suitable

. tissue facwdibectamﬂ‘#dfﬁﬂfﬁff?“c?@r 8 degie, 5"P ctors trom natural or

- synthetic Cﬁr%e Ug«?in&f\ts iﬁq,gmwg_ﬁ@ﬁ}tnctple%%ﬂﬁeﬁmﬁth oré Utfjzed. sanpphet i cul ar |y
|

benefi ci aI prov Ing a tissue factor-based PT reagent. that i's hi ghly

" sensitive Mtempmnﬁgagmﬂmgmpfwhld’r exanple, a dry state. (00015] The TF:

©_.using any suitable

” ~activity of the pr e%&géﬁ% S bk m%\ﬂ%@e%l:@ofs&%ﬂﬂ?rﬁa@s bﬁqmswf..ed

y assay o those skilled in the art
and/ or 5 SRREbfenfiMdry ¥mBedimkatpf thefpomsent gwentivnzonj uncti.on wit h- met hods

according to the present . i nvention. .Th libn A1 L
. recogni ze that such HI6. 241 » grpy showing the ?ﬁ%ﬁﬁhbi})ﬁ& lﬁg‘%n:a%lnall Betivity and
- -. not lSI rrg_::y {Q&aﬂéﬁﬂéé&ﬁw %]n'ﬁt}é; ah®0016] A particularly bene:_{l cial - anfl :

- sinple TF activity assay that. can enpl oye S y.is -
_.described in co- pendFKgy 3us Sﬁa%fngbi)f‘eréé‘E PBHSPRBI'I’[]? %"nf:&t'lt\?e v entified
by Attorne)h‘,sanPﬁJéﬁﬁomnWB 42.1049 and |ncorporat ed  ‘issue Factor: and

Fact or L L

DETAILED DESCRIPTION OF THE' INVENTION

-[00013] FIG 1 is a flow ehan of a process 100 for. manufacturing a tissue factor-based )
- PT reagcnt in accordance with an exemplary embodu'nent of the present mvent:on
Process 100 includes combining predetermmed quantltles of tlssue factor (TF),
phosphohp:d and a detergent-containing buﬂ'er to create a TFlphosphollpld mixture,
© as set forthin. step 110, The quantity of TF is predetermmed in this step based upon

its measured TF activity.

[00ﬂi4] | " The tissue factor employed in processes according to the present inv’ention, ;
including: process 100, can be any suitable tissue factor known 1o one sk:lled in the art..
Suitable tissue factors can include, for example rissue factors from qatura.l or

” synthetlc sources. Use of recombinant tissuz factor ({TF) is part:..u'arly henenc:al m

provudmg a tissue factor-based PT reagent that is hxghly sensntwe when enpluyed m a

" for examiple, adry state.

{00013) The TF activity of the predetermmed quanmy of tissue. factor can be measured -
using. any suitable TF activity assay known to those Skllled in the art and/or |



‘hereln by reference as if fully set forth) entitled "Assay for

Ti ssue-Factor: Vila" and filed on an even date. This TF activity assay.
utilizes a fluorogenic substrate to neasure the ability of TF to f-action.
- as a cofactor to factor VlIla. In doing so the TF activity assay detern1nes
t he capacity of factor- VUa to cleave a fluorogenic .substrate (e.qg;, .the.
 fluorogeni c substrate 6-peptidylan no-1- naphthalenesulfononides_ descri bed

in U S. Patent-No. 5, 399, 487, ich is frill orate herlnb
reference) in tl%“bt5 %ﬁéaﬁ"éﬁ’af’d g’]é’g"u'@ “P%it“f%'?“&‘h 1?5?5’%5 ng of .
factor Vila to hGengihanpessKiidin ﬂémxluecﬁgme@mmem%m@%awh&sm

Conpari son of a subject. TF preparation to a standard prepafation of tlssue
- factor (avai l ablﬁﬁlnaﬁwnalfaomvxmdmpimph’h@ quadtity ¢f TBal t h- Or gani zat i on

- Standard) enables an activity determnation of the subject TF .= :
~preparations. Further -details of the TF act i vi ty assay are disclosed in

the. afor oned 1 TFNRLivity abda§Mhad tan/ S dtnpl aftdfled
by. . Attore[mrﬁi L{%aﬁwuwgﬁg%pﬁﬂoﬁb [Igooiv% Ir?t he ci rcun%%gnce that

the TF activity m&ayTBfactUl@ is feserihed imeppindmeilbB. Hatent Application Mpi vely

the et vty of GREHRb Repy A dBRREE (b b0 RiPleabdBRelD

t he TF/ phosphol |ﬁate€h ¥ pefecdnee Boif ﬁﬂly'EEt forth) entitlgd ‘{Azsdytfer T:angé‘actbr adFactoo - 18000

Units per Ii ter par ul ar | nef in terns,of i -
reproduci bl e and"T H‘?%\Pé ape i"s’h@t é'é‘?sofg fralityaseay ‘F’é’éﬁgeﬁl"o’?“ a -%p@strate -
circunmstance, thg mEEa.u?é:ﬁ;h Whility FMIFttS AddcBon siaf donefbr Ryfaaes VI Iilomg kb, thet i Vi ty.
of 1 Unit/m to WHO standard thronboplastin reconst A?t ed _accordi.ng to ‘

Jdnstructions sup sctuithyssandsteppmes thecaraeity piactemVEs g cigaye 2 fPomemMik ogni ze
that the range o880 b0 ok iiRkebiE kDR olpebirakio bagABABREKAEmidas

. relationship to m xt ur not "the detergent-free. =~ -
~ TF/ phosphol i pi d dessibed in WiSxPaters No6$,300687 whichds filly incomatateddiered b ng buf fer

"enpl oyed in step eﬁngé H‘%tl’ﬁ%n ce%yﬁ%gphgmd@ttﬁ*gtg_ﬁ%; terg%bfﬂct@%ﬁﬂo

known to those dF r-exa nt contal ning .
“buffer can be amamacas (l-ﬁs'j’wph‘nﬁyaamampxiupﬂ})]OD fold. Comparison of a subject TF-

di et hy! anmoni o] - 1- propanesul fonal e, {CHAPS),PHLLP(a 2R ortHAF a8 -
o ' World Health Organization Standard) enables an act1v1ty determination of the subject '
TE preparatlons Further details of the TF activity assay are dlsclosed inthe
aformentmned U.S. Patent Application No. . (tentatively ldentt.ﬁgd:by . '
Attomey’s Docket No. MBHB-02-1049). | S

- [00017) In the circumstance that the TF activity assay of U.S. Patent Application No. o
__ (tentatively identified by Attorney’s Docket No. MBHB-02- -1049) is .
esﬂployed to measure the ac’uvnty of the TF, it has been ascertained that addmg TF
such that the TF/phosphollpxd mixiure hasa TF actlvnty in the range ot' 9000 0 13000?_ - :
Umts per lltcr is particularly beneficial in temls of prowdmg a repraduclblc ancl -
sensitive tissue factor-based PT reagent In this circumstance, the TF actmty um‘s are
defined by assxgnmg a TF activity of 1 Unit/ml 1o WHO standard tnromnopiastm
. reconstituted according to mstrm:tmns supphed by the WHO. One skilled in the a:t
will recognize that the range of 9000 to 18000 Units per liter has been specnﬁed in
relationship to the T'F/phosphohpld mixture and not the detergent—ﬁ'e..

TF/phosphohpld vesicle mixture.



Gamma G obulin (BGG buffer. The phospholipids utilized in step-110 can be
~any suitabl e phospholipids or mxture of phospholipids known to one .  ~

- skilled-in the art. For exanple, a phospholipid nmxture containing - -
phosphati dyl chol i ne, phosphatidyl- glycerol, phosphatidyl ethanol ani ne,: and
_phosphati dyl serine can be used.. 1000191 Conbining step 110 can i ncl ude,
‘for exanple, adding the predeterm' ned quantity of TF to a mxture of-
~phosphol i pi d.and detergent-containing buffer.'': Such a conbining st ep
provides for the sinple and successful incorporation of TF into.the .
‘phosphol i pid and det ergent-containing buffer m xturgh Ill;l PT r ent..
manuf act ufdoeqs] met hbhksdeerpantrcpmaining baffer emplayeciiepi 1R o8t eﬂm’tsB ch a
phosphol i pid and detergent- .c t EeF&@kinrhfkthen a nass
£o°vorume bas: Seipsgy-tonmg SABHRE Bbk ity bing gt %‘355 'BSThg this
conventional appQesitontafitng MAtr cindata 10gmBE 3- [I(E-chmiaianﬂolmgﬂ ng. manufacturing

. of an reagent is Known, but nothing is k qguality
(i.e., activi tﬁ)m@hylmomhéwrwesr‘éw%?%sﬁ@% ra’?‘ﬂ%r %’é#ﬂs}gﬁeﬁ{ﬂgu s renoved

from the TF/phgf P THePRbGBOlipMs WBlisaTthisep 110 detteragnt - f ree

TF/ phosphol i pi m ture, as set forth in step 1289 of: ElG 1. -One

"~ skilled in the sajtéb]e/pﬂobphoéapxignr mem!rhafpl@éklll‘?hﬂdﬂ@l%‘f"g}@m‘e Hgd in the art.

- TF/ phosphol i pi d_ vesi cI e SRVRhélaR! PT -

- reagent. 10002 Fpr PHIAlS Sﬁp'% t%@%@%?ahoskhbeyaccorrp |sﬁﬁdeﬁ3| ng any
sui tabl e technjgupl, Igﬁegy]yaﬁ@mlmsnnm srideptiosphatidylsezine cag e u#dh ¢ t echni ques

.. .include, for exanple, adding a hydrophobic resin (e.g. XAD- 16 hydrophobl c

'r__es[ n) to the TF/ phospholipi'd mxture, incubating the TF/ phosphol-ipid
m xture an Qﬁ add%—_g,,.gb?.%g%stuphdcahhftludI%Mﬁ:phpiddmgdhemmmads
er

- essentiall e of en renoving said  h caresin
from the TF/ phogahuityiopTH tore mixivte. Ofﬂ%#hﬁ@ﬂ‘ﬁﬂﬁg‘gﬂéfﬁmﬂﬁ%&b&;{ %: e _
. gradual renoval of ,the dete | c@gsﬁhﬁcbmﬁbﬂﬂiﬂmme o
filtration. 7. $oEHiyngs tﬁgmggggf’lfl al ﬁkﬂ%&iﬁ she

etergent-free TF E’g% ﬁl [
vesicle m XtUr%}ﬁ@ﬁh&:?ﬁmﬂdemgeﬁmﬂmmwmﬁ‘ﬂ‘@mm FTame Heeypee .
.~detergent 'while sti I | bei nlg S{hdgécﬁﬂlon(g&‘{%qgtsﬁcﬁl |pﬁosﬁﬂeﬁ|flﬂwﬁa&ﬁeﬂa The
concentration omeda %f"tj’g‘ﬂt I'S consi dered functional f %rg ficant
can be det er mi nggheliing Rfixtofe :skd:delentmalytdn@ 1Bass tqw‘mngbﬁsls&‘iﬁ’ fReexample,
" Patent 5,314,695). Using this conventional approach, the mass quantity of TF added -
during manufacturing of a PT reagent is known, but nothing is known al?opt the

functional quality (i, activity) of the dded TF:

| - [b0620] “Next, the detergent is removcd from the TFfphOSpthlpld mu:.ture to prowde
an csscnuauy detergent-frce TF/phosphohpid vesicle mixture, as set forth- iy stcp 120
" of FIG. 1. One skilled in the art will: reoogmze that such a detergcnt—ﬁ'ee ' '
TF/phosphollpld vesicle mixture can serve as a tissue factor-based PT reagent

[00021] - The removal of the detergent can be accomphshed using any suitable

techmque known to those sklllcd in the art. Sultablc techmques mclude, for examplc,f '

addmg a hydrophobxc resin (e.g., XAD-16 hydrophobic resin) to the TFfphcsPhohpld'_ e

mixture, incubating the TF/phosphcllpld mixture and the added resin until the - -

TF/phosphohpld mixture is essentially free of detergent; a.nd then removmu saxd
hydrophobic resin from the TF/phospholipid mixture.- Ot.her suxtaole tcchmques

include gradual removal of the detergent by dnalysm or by tangential flow ﬁltratmn

v



experinmentation. By way of exanple, 0.2 mMor |ess of CHAPs detergent -was
~deternmined to be functionally insignificant in certain enbodinments of the
present invention. [00023" As expl ai ned above, enbodi nents of the present
~invention can involve the addition of a predetermi.ned quantity of TF to a
phosphol i pid and detergent-containing buffer m xture. in such enbodi nents,
't he phospholipid can be nmixed with a non- denaturing zwitterionic detergent
to create a phospholipid and detergent-containing m xture that. |ncludes
m xed ‘m cell'es of phospholipid and detergent. - An exenplary

d t tt det
g?w?%ﬁ%&igmpyﬁ!&g%g <o e 'liEP%SBMH'é‘ etipls mixture capiniyde s 000__241
Any sui tabl.e hy, ﬁha%g@ﬁﬁm{ﬁgﬁc&t%euﬁ%fmgaﬁ%ﬁin[W@nﬁiﬂhﬁd Gesntially -

nmet hods accordi esent invention, including buf. not ljmited to,
Anberlite XAD ddergabifieh.” ﬁhmmh&l@ldfﬁemaﬁll%lséW?‘@ﬁW FHonaerni cal s,

~.St. Louis,. Mssour] Thos illed.in %bﬁ@ that the -
renoval of det elngignificpnt E‘?@%@é‘?@ cc%)g%kﬁglhp\(l)g thlrc"aglgsent invention. can,
- for exanpl e, caugermbstatioh) GsPREY dficRamspls, & DmMbortessoE CMSM&@WW%%I es, into:

"~ which TF becomes incorporated by virtye of:the. TFs S
“domai n. The resdﬁ@@hne@§§§ﬂqcﬁPqﬂyyﬁﬁiﬁB%é‘ﬁt’“ PRI emﬁ‘—’fjphoap%[aﬁ gﬁyvem cle

mxture is a ung m xture of unilanellar vesicles containing IF, sone
of which is orlent with an active portion exposed on the surface of the:

3 -uni I-anel | ar vesi cl es. The effectiveness of such a tissue factor-based PT

Lo Qat fnvblee tHect at ed
Lsa? ﬁg nurrt{g ﬁp as %éf%gé)l%.%%cpﬁbﬁ(l infgc Qﬁts}{i'ﬁ@}a}éenbﬁivhﬁibﬁ fvblee diect at e

_ bf fu es avai | e at the surface.of the
vesicl es. The agalifibrof Dfreddermined quantity of TFona@hospbelinid srddetargrntsantaiping asi s -

Theret By basbHger RS cMavEh SRtz e phoap i S fb‘*r""ﬁ%%f‘."@.*%%*?k‘siéaa'
the amount. of fua%hmﬁw.%@meta@haommh@hsmbmém dqtm-mm@g can-

~ be nore preC|ser control |l ed and nd " Bl -to0- Iot
-~ of the tissue fﬂs!&%'mﬂ’bta@‘é‘ﬁdqﬂ“?‘@a@’é e“ﬁ%ﬁ?ﬁ‘%’? ﬁm@&g ?on o imount
- of functional |dEnJ%§,§n§Eﬁﬂer[oﬁ&%&tgkﬁdsBﬂest-cﬁolm:damﬂ)dwﬂwﬂamﬁl‘ioi i p| d
-(_‘errpl oyed during tPle manuf-act uri ng of a tlssue factor-based :
propanesulfonate (CHAPS).
[00024] Any suitable hydrophobic resin can be emplﬂlﬂ'-d to remove detergent in

methods accordmg to the present invention, including but not limited to, Amberhte

" XAD-16, ‘which i is commercially available from ngma Chemlcals St Louls, _

. Missouri. Those skilled in the art will recognize that the remnval of detcrgent in-
processes accordmg to the present invention can, for example, cause l.he
phosphuhplds to form umlamellar vesicles, info which TF becomes’ mcorporated by _
virtue of the TF’s membrane binding domain. The resuitant essentially detergent-free 5
'I‘F:'phosnhollmd vesicle mixture is a uniform mixture of unilamellar vesmles o '

- - containing TF, some of which is oriented with an active portion exposed 0n ‘the
surface of the unilamellar vesicles. The effectiveness of such a tissue factor- based PT S
reagent toserve asa uufactor for factor VIIa is believed to be dictated by the number
of functlonal TF molecules ava:lable at the surface of the v.smles The addstmn of TF' ;
based on a conventional mass-to-volume basis merely assures the qt.anuty of such TF; s
but not the functional quality thereof. By basing the predetermined quantlty of TF on® o |
actmty xnstead the amount of functlonal TF avallablc at the surface of the veSIcIes '



.. prescreening is

- PT reagent also influences its suitability and reproducibility. It has been
further recognized that the anount of phospholipid present in the. ‘
essentially detergent-free TF/ phospholipid vesicle mxture is |inked to
phosphol i pid | oss during renpval of the detergent. [00026] To control the
anount of phospholipid present in the tissue factor-based PT" reagent, an
~acceptance-test for phOSphO|IpId concentration can be enployed i.n .
processes. according to the present invention. For exanple, the processes
~can enpl oy st edg,ﬁbta,cpndrébrea’gﬁ§wmllmaﬁdpmﬂfeﬂhﬁmﬂaﬁlzpd”dimmiat afthen  of
‘the essentially detergent-' free TF/ phospholipid vesicle mXxture; and (||)
det'er mi ne accepisad factog-based Flhgeagent. essential |y detergent-free . -~
TF/ phosphol i pi d vesicle nmixture for use as a tissue; factor- based PT. .
reagent based on the neasured total phospholipid concentration. (00027] “The
total phosppghépi d CRREEEbA mtmemnamnobﬁnmmat has beeg recognizeshehahes .

assays for inorganic. phosphate that a .n t , r.

whi ch procedur eW&U@be@R?E?!}Pl%%PIPHS‘I 'é’"{‘é\ﬁ’é ﬁ%yn%?paeussue facm@gasc{?

M crodet erm natgﬁ ag%n 7@{1@ smﬁﬂ]wdnqq\épmmm@tnms&%meﬁBG 1758 :
o¥phol pi

~ (1956)). Since pot enti al 5|gn|f nt so ce of .-
. inorgani ¢ phospfabgniied timt theassest ef@boapgoln@d PRSSenh i the &5 Y SeiSrB$ISA, t he

I trat hos t -
Concent 1t on ofFReepABHR SRt i 3 IERES *%%W%‘HI*%??‘;“‘L%@P% F‘EP‘”
phosphol i pi.d . detesgetcent r at i on (neasured as inorganic phosphate) in. t he

_essentially detergent free TF/ phospholipid vesicle mixture is in the range
of from2.5to 5.0 MM An even nore. beneficial phospholipid concentration

is in the [;@ﬂl%ﬁg"f >§ oBtfoT PreArHdunéfoho ha:pﬂ%d reddnpinabeiehe ﬁctdr-bamtE’ﬁtratlon
ene

“bei ng exce 1y Icial. 9 [000 I n anot her exg_e enbodi nent
of processes aceeageitng ttcgéptmqeteptrfesmmc ipiditeNesAtration Spt, %wgd inthe .
-renmoval of deter: entaé% Rl4 5&%%&9%%1:&9 P&&Mble,ﬂh%r%%ﬁéﬁenﬁmh

P i S‘%er ce

recovery of hos hal i pi d. ﬁsee EXAVPLE |
- bel ow) and can, sfeps toRangisas ﬂertpﬂabghﬁmhpldspg“&n 1°&§§§‘§?§ byidgtteeabove. -

Prescreeni ng accor 0 f) RiGafitlackdpb8iliy Otnean -

beneficially corﬁ*&wﬁﬁépgmg?g %%ggﬁﬁ%“ %-fdg %ﬁg a daetergeﬁ rempval step:

and serve to’ essentially detergent-ﬁ'ee TFIphosphahpxd vesicle m:xture for use as atnssue factor- » :
| | based PT reagent based on the measured tatal phosphohpld c.oncenu'atlon

[00027} The tot.al phospholipid conccntratlon can be measured usmg, for exa.mple
assays for i morgamc phosphate that are wel] know in the art and for which procedures
are readily available {sce Chen et al., . Microdetermination of Pha:phorus, Analyucal '
Chemistry, 28(11), 1756-1758 (1956)). Since phusphohpld is the only potcntm.l )

g ﬂgmﬁcant source of inorganic phosphat" in processes: accordmg to the present ‘ |
invention, the molar couomtratmn of phosphate is directly propomonal to the molar |
concentratxon of phosphohpxd in a sample. A particularly beneficial phosphohp:d
concentratmn (maasured as inorganic phosphate) in the essentlally detergent—ﬁee
'I'Ffphosphohpld vesicle mixture is in the range of from 2. 5to 5.0 mM. An even more_r'
beneficial phosphohpid concentrat:on is in the range of >3.0 to'<5. OmM wtth a3. 8

- mM phosphohptd concentration being exceptionally beneficial. o



insure that the essentlally detergent-free TF/phosphollpld ve5|cle n1xture
contains a controlled concentration of phospholipid. EXAMPLE !

Pre-screeni ng of Hydrophobi ¢ Chronat ographi c ‘Resin for -Use in Nhnufacturlng
~a Ti'ssue Factor-Based PT Reagent (000291 The follow ng study denonstrates::
~an exenpl ary techni que by which hydrophobic resin lots were.successful.ly
prescreened, based on percent recovery of phospholipid, for use in.a - o
ti'ssue factor-based PT reagent manufagturing process .according.to the.

present i nif8AR8lon. ilmagnthes exerplay embediment of RECHREHASHNGAR L0 e BICRENE of 5

. 4.95 rnM of a s [ IR
phosphati dyl eho %’%‘3% %ﬁi'g?gﬂgfﬁgm %@%ﬁﬁfeﬁﬁgggﬁﬁﬁﬂé Pﬂ?arntgluzs&emmne and -
phosphati dyl serthmprocmzaSﬁcdttﬁrescreeringmbmdnn|apﬁobmmcbwmdéphoéplmﬂlmdt(m R

Al abama) and 30_gra qr’lgerllte XAD- | "%E‘HO hiObIC resin rC|aIIy'

avai | abl e fromEE#*&Vﬁ‘i@h‘et?ﬁl |2ng 53, S5 yxample, e € IngfgfniG A§says, d in:

- 100nmL. of 20 MM e pFeQdHt v@ﬁmcgnS% gl yci ne;

150. MM t r ehal osa-egbbéo%ggréﬁdqﬁmo %@;OEE?(/}?E%&F Eﬁ]ih gm deﬁi The pH of ‘the -

buffer was 7. 4. ben@ﬁnmmpnﬁﬁdoqshﬁplmﬂwoﬂlplddluama ﬂsﬁmapmm‘@l stegsand sgve éo i xed

f'or appr oxi mate '

super nat ant was O&éb@&%%ﬁ@‘%é%%?%’é%ﬁ%&% lH’oﬁ!l p| measur'ﬁ%f"

i norganic phos%&g]ﬁ%ﬂ@naammf@mspm@id i norgani ¢ phosphat e assay) e_
percent (% recovery of phospholipid was then calcul ated-from t-he - B

i norgani c phosphate assay results. Dat a fromthe testing of  six Iots of

hydr ophobi ¢ g}ﬁoﬁrJ{[ﬁLﬁﬁe " SRQ{ck&RHin '&ff’i obic CiréiABerh é E iR &de BT reagent':
W r

| ots prepare esin ot nu CONsT St en y ed frnal rel ease
testing. Based on the datMambi k2 L3RAC -:unlng of the

measur emen Ur acyma - nl'y those |
| ots of hygllng%ﬁobl Cyﬁhg?@ﬂo éﬁg‘?’ﬁg 3 57 E)éeé@ug;&%%?&&'%&@ I'gsphol I pi d
-were deenmed acclefdtaphblsic feain lusewcrersunmuﬁlbtnr@ﬂctengadt brsed orsparcent secovery éfased PT
reagent. Table L SHITRN thrBle RRARRR PRl dueF BT PURN: RBhchPg BeRdd LOTS

according to the present invention. In order to pre-screen‘the hydmphobm resm lor.s .

'4.95mM of a solubilized phospholipid mixture (contalmng phosphandylcholme
phosphatidyl-glycerol, phosphatldylethanolamme and phosphatzdylserme, avallable
from Avanti Polar Lipids, Alabaster, Alabama) and 30 grams of Amberhte XAD- 16

‘ hydrophobm resin (commerclally available from Sigma Chemical Company, St.

~ Louis, MO) were combined in 100mL of 20 mM Tris and 150 mM NaCl (TBS) buﬂ'er )

' contammg 0.8% glycine, 150 mM trehalose, 100 mM CHAPS and 0.05% sodium’

azide, The pH of the buffer was 7.4. ' T

[00033] The phospholipid and hydrophobic resin wers mixed' for appréximate‘xjr one
" hour at room tempera'turc ’I‘he mixture's supematant was collected and assayed fur . 'A
phosphohpld (measured as morgamc phosphate usmg a convcntlonal morgamc _- _
' phosphate assay) The percent (%) recovery of phosphnhpld was thcn calculatcd ﬁom" - )
the i mo;gamc phosphate assay results. Data from the testmg_..of six lots of_ hydrqphpl_g,; E
. resin are reported in Table 1. Tissue factérfbascd'P’l‘ reagent lots prepareﬁ w;th rés_in . T )
' lot number 2 consistently failed final release testing. Based-on the data'of'faﬁle 1 and e

an understanding of the measurement accuracy associated with percent (%) recovery, o

10



Final .l norganic Lot o Re5|nPhosphate % Recovery Concentration. m:14. 693

23.367 34.488 44.488 54.182 63.979 EXEMPLE 2: Exenpl ary’ Processf or

- Manufacturing a Tissue Factor-Based PT Reagent [00031] Lyophilized .
- phosphol i pids (1.5 grants) obtained from Avanti' Pol ar Lipids (Al abaster,. ..
"'AL) at a nole ratio of 67:16:10:7 (phosphatidyl choline: phosphatidyL '

gl ycerol : phosphatidyl ethanol am ne: phosphatidyl serine) mere'solublllzed

in 100 nL of TBS buffer contajni .0. 8% I, 150 mM tr 100 m\.
" "CHAPS end 0. 090k &4 ?l?ﬁh%haéropb&b'%'%fmg E%%ﬂy ?C?ﬁ 19 %5% 'é‘S?‘é‘?YﬁTya?fyePt’]‘ 88@% the -
r eagent sol ut i re d0Bmed &{ﬁ&l%’rhﬁe ﬁﬁiaﬂﬂfa&ﬁhﬁgtﬁé ﬂfsge ﬁkmagaﬁdﬁr& eﬁaSEd .

upon the assaye I nor gani phosphat e concentration of this sol ubl lized .

‘.—phOSphO|IpId 2. 25 mmol of solublllzed phosphollpld was - reaned for

‘further processin 1 00321 vol. U onta S |
phosphol i pi d thafrglblég BTG PHPPMM ¥ 2‘?’&% adj usted to 100 m
by the addition of TBS buffer containing O. 8%_g| yci-ne, 150 nM trehal ose,

100 mM CHAPS and 0. 05%-sodi-um-wi-de—Fiftyp—ri-t+1ters (50nml) .of a bovine -

gama gl obul i n sol utign %{? o iFinalBereanit af ni ng 201M CHAPS, 0.8% gl yci ne;

150 mM trehal ose and Q. hdi uRhosplerty Ythegaveradded to the sol ubili zed
phosphol i pi d mi xture. Qincanraligs(reMht ai ni_nag. 10mv GHAPS) and

addi tional buffer (TBY buj fef contgiging 0 8% giycirne, 150 :nM 11 trehal ose
and 0. 05% sodi um azi de)—v?s dded LG the pf osp@§)| P d mixture.ta yiel d -

3 4.4 - B8
4 44 88
5 . 4.1 .82
6

3.9 79

EXEMPLE 2: ﬁgempla_rx Process for Manufacturing a Tissue Factor-Baséd PT Reapent o
{00031] ‘Lyophilized phosphohp:ds (1.5 grams) obtamed from Avantx Pular L1p1ds ‘
(Alabaster, AL) at a mole ratio of 67:16: 10 7 (phosphandyl choline: phosphandyl
glyceral: phDSphBtld}V] gthanolamine: phosphatxdyl sennc) were solublhzed in 100 mL
of TBS buffer containing 0.8% glycine, 150 mM trehslose 100 mM CHAPS and

0.05% sodium azide. At all steps in this exemp!ary process, the reagent solutlon was

mixed whlle being maintained at 30 - 37 °C. Based upon the assayed i morgamc _
' phosphate concentration of this solubilized phosphohpld 2.25 mmol of solubxl:zed
phospholipid was removed for further processing. '

[00032] The voh.me containing 2.25 mmol of phosphulxpld that was renoved for
further processing was ‘adjusted to 100 tul by the addntxon of TBS buffer contammg
0.8% glycine, 150 mM trehalose 100 mM CHAPS and 0.05% sodium azide. Fify
mllhhtcrs (SDml) of a bovine gamma globulin solution (0.1% in TBS containmv
20mM CHAPS 0.8% glycine, 150 mM trehalose and 0. 03% sodium azide) was then _
added to the solubilized phospholipid mixture. Next, rTF {(in TBS contalmng IOmM '
CHAPS) and additional buffer (TBS ‘buffer cqntammg 0.8% glycine, 150 mM

1 .



- -patients and at.| east

'500 m of TF/ phosphol i pi d mxture with a rTF concentratlon of 13 500 -
units/ L. 1000331 After the r TFl phosphol i pi d ‘mi xture was m xed: far one hour,
150 -granms of pre screened (per the exenplary t echni que descri bed above)'. and
pre-washed XAD-16 hydrophobic' resin was added. After nixing 3.5 hours,

t he r TF/ phospholipid mxture was filtered to renove the hydrophoblc resin’
.and stored at .2-8C, The addition of resin, incubation and renpval ' of the

e B e B Sl o 05 e Mo b RO ERe siat  ©
factor-based PTSO(?&&E&"!*F!M@@%H&E niSArRWAM olrPF dG{cBRIEIIR of L?Séd)d}ﬁl%%e ti'ssue

phosphol i pid concentration (nmeasured as inorgani c phospha
factor- based PT reagent was al so coated and dried into a test strip

f Th d I f d
- (r)(raggtent T@tﬂsgll\gpe %&/N i{:@ﬁ H%IEPIJO’P%‘F&'%’: 'Fsig‘lé é%rt%(’:‘t% ?‘f’p% %\ftPT?'east
100. whol e bl oodsGankd (pemeé?c FPtechuftfuc h&feﬁsad%ﬂe@pam ﬁmaswgbn%m normal .

from pa ents on ora )
anti coagul ant thmrq;hpbmmm w@adwu ué'temsum &homjﬂwmlphosphulgmd ovixtare

| ogarithm c scal e | ne esti.on
versus the prot WF%%T#}P %@“e}&ﬁ é’§h° r&‘f'ﬂ at\gf é%a?ﬁﬁ ‘?B’Hqﬁjot of .
‘thronbopl astin ke ﬂdawﬁuﬁanﬂeérﬁﬁﬁnﬁ&he :‘eﬂﬁbfouﬁﬁ%ﬂhn eFbRialIPdetémemteideS 't he'

sl ope of the resyltin Ilne myltip e(\ the ISl of the- reference -
t hr ombopl ast i n. ‘iﬁi@‘ ’pé’e%*ﬂ‘émﬁﬁ‘éfﬁ ‘ﬁﬁé‘ﬁ%‘l‘FM"‘r‘i"’-‘teﬂH 183geEY- | east twent y
~normal donors. [00035] Table 2 shows the ISl and MNPT for tissue -
~factor-based PT reagent |ots - manufactured using nethods that- encorrpassed a
rel ativel y 03] r angﬁ%ﬁsmddmt beged PTaeagentivas tlunla!isay@dodenemnnitsﬁml was not

prescreened. bl e for | and 3. and 7.0 to
9.0 seconds, r egl%s@? @ conce.rrﬁﬂ%ﬁé gasfnﬁ&:‘ ¥ B?’HW%P'&“Z% The i Pﬁé{f fa&?ﬁ ain
conbi na]t i ons of biEd B’Dﬁba@&h@ﬁrﬁhﬂkd @hﬁd ﬁnaw‘radlirhﬁa kc@fsmﬁ forinad. |’I‘hE|Iﬂ dndl- and’ - .
MN\PT rel ease’ For a n .
phosphol i pi d M&I‘&‘f}ﬁ ’B‘H“é? gPSHE fagtor- g“ esgent @ﬁbﬁﬁ'ﬁe%eﬁ“@%?ﬁ‘l‘ BYng 1S
s above -t he. acgemigibdt QripSRERat idadt ﬂb@mlﬁle%“loo‘éwaism&y s@hplkdat ﬁﬁh@z%ﬂm&@r
r TF- based PT Reagent Lots-
. were from normal patients and at least 80 of which were from patnents on oral ‘
ant:coagulant therapy. The IS] value was obtained by plotting, on 3 logarithmic sca]e
the pljothrombm time obtained with a lot in question versus the prothrombin time -
values obtained with a standardized lot of thromboplastin tested on a reference *
instrument. The ISI value is the slupe of the resultmg line multlphcd by the ISI of the -
reference thromboplastin. The MNPT is the mean prothrombm time of at least twenty

normal donors

100035] Table 2 shows the IS and MNET for tissue ‘actor-based PT reagent lots
manufactured using methods that encompassed a relatwely wide ranpge of added TF )
and that utilized a resin that was not prescreen zd. An acceptable range for ISI and
MNPT is 1.0~ 1.3 and 7.0 to 9.0 seconds, respectively. The data in Tab]e 2 mdlcate. o
that certain combinations of TF and phosphollpld cause the lots to fail the ISI and i
MNPT release critetia. For example, when both 2 low TF and a low p‘wsphohmd
concentration are used to make PT reagent, the resultmg I8Ijs above the acceptablc
range,

12



Manuf act ured Using Resin that had not been Prescreéned. RTF- based TF '’
Concentration Inorganic PT (UAL) in the Phosphate | SIMNPT Pass/Fail"

Reagent . TF/ phosphol i pid Concentration (seconds) Lot m xture(mV ‘Nunber::

19, 2501. 931.378. 88. F 29, 2502. 56 '.1.369. 72F 39, 2502. 781. 27' 8. 82P -
49, 2183.021. 188. 17P 59, 20--3 801. 238. 36P 69, 0005. 201. 10S. 03P . 711 -
5002. 421. 25. 862P 8.13,250. 3.' 001. 237. 95P 913, 8563. 401 088.12P -1013
,5003 601. 117 66-. P

- Table 2: Summary of 1SI and MNPT for rTF-based PT Reagent Lots
E Manufactored Using Resin that had not been Prescreened.

RTF- L |
based {TF Concentration] Inorganic o
PT /1.) in the Phosphate , | MNPT | .
Reagent TF(/gho)spholipid Concentration 181 {seconds) Pass/Fail
Lot | - mixture (mM}
Number : : .
1 9,250 1.93 137| 888 | F
2 9,250 2560 1136 972 | F
3 5,250 ' 278 - [1.27| 882 P
4 9,218 3.02 1.18| 8.17 P
5- 9,248 . 3.80 123 836 P
6 9,000 5.20 1.10] 8.03 P
7 11,500 2.42 1.25 | -8.62 P
8 13,250 ~3.00 1231 7.95 P
9 - 13,856 . 3.40 1.08} B8.12 P
10 | 13,500 3.60 Jl.11}{ 7.66 P
11 13,500 . 3.90 1.16| 7.84 P
12 | 17,000 192  [132]| 792 ~ F
13- 17,244 3.60 .09 7.39 P
14 |~ 13,000 - 380 12| 742 P
[00036] Table 3 summarizes the ISI and MNPT results for tissue fnc‘tor—bascd PT -

reagent lots manufactured according to an exemplary pmcess (descnbcd above) and -

adjusted to provide various rTF and phospholipid concéntrations. The results in Table_ :

3 indicate that tissue factor-based PT reagent lots manufhctured accordmg to the '

present invention include consistent (i.e., reproducible) amounts of TF and’

'phosphohpld and have more reproduclble and suitable lSI and MNPT va]ues than lots | N

manufactured usmg conventional methods. None of the Iots of Table 3 failed thc ISI .
‘ .and MNPT cntena '
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1113, 500. 3.901.167.84P 12. 17 0001. 921. 327 92F 13 17, 2443. 601 097 39P 14 :
[18,0003.801.127.42P [. 000361 Table 3 summari zes the ISl and MNPT. results {
for. tissue factor-based PT reagent |ots manufactured according to.an. = ' %
: exenplary process (descrlbed above) and" adjusted to provide various rTF;;
- and- phosphol i pid concentrations. The results in’ Table 3 i ndicate that

© tissue factor-based PT reagent |ots nmanufactured according to the present

i nventi on i nFhbleld: conSusteany of 18] and MNE fs dli-basied PTReagant kotsf 1 TF and'

. phosphol i pi d and b M\PT. val ues. |
than lots nﬁﬁﬂ\"@% EQ”R,&; 8{8%%%? |52\r?a lﬁg%{hg%egﬁlo%co he lots of . .:
. Table 3 failed the ISl and I\/NPT criteria. 13 Table 3: Summary of 1Sl and
" MNPT for rIE-hased PT Reagent lots Manufactured—Usihrg—Exerpl ary Met hods

. Accordi ng|tdFtHe Present I nyenti'on r TF- based r TF Concentration Inorgani e
- PT. (U'L) il rbasedd rPRCopdeatratidngl IdPFanRags/ Fai || Reagent | TF/ Phosy boI i p| d
Concentrai] T UL)inthe | Phosphate - IS1 MNPT , Pass/Fail .
: - |[Reagenty TF/Phosphelipid |Concentration (seconds) |

" Lot mixture (mM) - ' o

Number] ' L . _ o

15 9,056 2.5 1.18 7.93 . . P
16 79,056 . 2.5 115 | 7.0 - P
17 | 5,056 - 2.5 1.15 [ 8.07 P
18 13,500 3.9 .11 . 7139 P
19 . 13,500 3.2 1.16 742 N
20 13,500 39 - 1.09- 7.44 P
21 - -13,500 .39 1.11 - 7.88. P

- 22| 13,500 - 36 1.14 7.59. P.
23 | 13,500 3.6 L11_ | 771 P
24 13,500 3.2 1.19 772 P

- 25 - 18,000 . 3.8 1.10 7.43 P
26 - 13,500 32 1.15 7.64 P

27 13,500 3.7 1.14 7.93 P
28 | 13,500 39 |--LI1 “7.58. P
29 13,500 34 1.13 7.65 P

[00037] : Based on the data of Table 3, suitable 1TF actmty conccntratmns are in the

- range of 9 000 to 13,500, while su:table phospholipid concentratlons are in the range
of 2.5 to 3.9 mM. Various ratios of added rTF aetwnty and phosphate concenn-atmn .
that may be of i interest to those skitled in the art can be reutmely denved from the data' '
of Tables 2.and 3.- However is believed that employmg predetermmed concentration o
ranges for added TF activity and phospholipid is sufﬁcxe-tt in terms of reproduc:hly

| yielding a suitably sensitive TF-based PT reagent '

[00038] The effect of the phosphohpld concentratzon (measured as morgamc
phiosphate} on IS[ and MNPT at a constant canccntratlon of rTF are shown in i FIGs. 2 L
' and 3, respectively. FIG. 2 demonstrates that when the i morgamc phosphate |
- c:mcentranon is in the range of approximately 2.5 and 39 mM, the ISl is within the
desired range of 1.0 to 1.3, As showntin I_?IG. 3, the same morgamc phosPhate ‘ E
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('sec'onds)' Lot m xture( MK Nunber [ $9, 0562. 51. 187. 93P 160, 056 :-. 2. 51. 157 80P
179, 0562. 51. 158. 07P 1813, 5003. 91: 117. 39P 1913, 5003. 21. 167. 42P 2013
5003. 91. 097. 44P 21-135003.91.11 7.88. P 220,5003.61.147.59. P. '

" 2313, 500' 3. 61. 117. 71P 2413, 5003. 21. 19. 7. 72P 2518, 000. 3. 81. 107. 48P 26-

© -13,5003. 21.157. 64P. 2713,5003. 71.147.93' P 28135003.9.1.11-7.58.P
2913, 5003..41. 137. 65P [00037] Based on the data of Table 3 sw table rTE .=
activity con&%rwemt%ﬁ@gap'éorqﬁulfsnwwgwwngdmdwsgs BB Ihnile

. Suitable pho§&lag‘#§ pid concentrations are in the range -of 2.5 to-3.9 vt
-Various ratios of added rTF activity and phosphate concentration. t hat . may
be of -interest -to those skilled in the art can be routinely deri-ved from

 orecder By oS GuERs e SR kSt e A FnoR R B os ot i

is suffici entinveﬁmnecresahbea héreiR @gtyale%mtyed in pfacﬁbﬁh @wﬁvé\n&w Ik abhtindegnsi tive
TF based PT rea 0038] The effec ospholipid concentrati on .

(nmeasured as ﬁ!ahggg'dmvong ﬁmrﬂﬁﬁnwe mm o mamewmmdthaameﬂm@mmm -
| Fl G 2
concentrat. o ans&:tt'lp '%tl%r ?ﬁli RWd 'tl{ll lﬁg%en%s %@{5@&%& tﬂe?&@e(:t Pvely.

dermnst rates Inor gam
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concentration is in'the’ range of approximately 2.5 and 39 nM- the IS
within the . . desired range of 1.0 to 1.3. As shown'in FIG 3; the sane
i norgani ¢ phosphate 14 concentration range also results in an M\PT mnthjn a
desired range of 7.0 to 9.0". seconds. ]00039] It should be understood
that various alternatives to the enbodiments.of the invention described -
herein may be enployed in practicing the invention. It is intended that

't he, foII PﬁEﬁq§|ne the scope of the. invention and that- nmethods
within the scope 0 ese cl-ainms and their equivalents be covered thereby.
15 WHAT IS CLAIMED IS, 1. A method for manufacturing a tissue factor-based
pr ot hronbi n tjme { k& prddhirordBiftitinti ng -
pr edet er m ned quaH?F% gﬂ%ﬁﬁ@uggﬂgn %$g$&%$g$h phosphol i pi d and

~ deter ge”gp’ﬁQHg@ﬁt”th@%ehiéﬁfc&hpﬁmg:r eate a TF/ phospholipid m xt ure, wherein
the prede

t‘erm ned quantity TF IS sed ctivity .
t hereof ; and mbvmagawqqenﬂ@t%ﬂ‘&&mesﬁggﬁ“?ﬁ %@Fge'rﬁ%ghh%% @m xture to
create an . esse r olipfdasiRiued, lwlhlammthm C| e m xture,
“ther eby %Igwpt’&hhﬁd%s@g“% cteb-l:117 g%ﬂé lE’T re%?egt The net hod of claim

1, mherelpfe&{aanmed@aammgfﬁqbasmm@s ermned quantity
of TF to a m xture o hos dq.ﬁﬂgu,g@r&@wunng buf f-er. 3' The.
method of cl ai""'rﬁ“!f"ngvtih"e&é?rﬁ&f%gm g};ﬂﬁﬂ)g ﬁ{ep i ncl udes addjng a -

pr edet-er i DadaI Rk gehiired TH/ pimoptivilipinsicle suxrare theneby creatipg)e tsgle THe net hod of
claim1, wherein the renoving step is acconplished using a t echni que that

I ncl udes fﬂ%t@'d‘?ﬂ‘igd% FF;?&?“EJphobl c resin to the TF/ phospholipid m xt.ure; _
i.ncubating the TF/ phospholipid mxture and the added resin until the =
TETPhospNol Pl S oF S, el he otSing S G ol

the predetcnnined quantity of TF to a mixture of phosphohptd and detergent—

o -'co_ntalnmg buffer.

3. The mcthod of claim 1, ‘wherein the combmmg stcp mciudes adding a -

predetennmed quantity of recombinant tissue factor (rTI“)

1

4. The method of claim 1, wherem the removmg step is. accomp]:shed

usmg a technique that includes: .
' adding 2 hydrophobic resin to the TF!phosphohptd mlxture '
mcubaxmg the TFlphosphol:pxd mixture and the added resin until the
TF/phosphohp:d mtxture is essentially free of detergent and
' ‘removing said hydrophobic resin from the TFIphosphohpld mixture.

'S. | Thc method of claim 4, wherein the removing sten is accomphshed
usmg a technique that ﬁ.\rthcr includes the step of prescreemng the hydmphobv- resin
o ‘prior to the adchng step o '

6. The method of claim 5, wherem the prescreenmg mcludes prescreenmg

‘ thc hydrephoblc resin based on solubilized phos;ahohpld recovery.

16



removi ng sai d hydrophobic resin fromthe TF/ phosphol i pi d niXture.'S.-The']f
met hod of claim4, wherein the renoving step is acconpllshed .using a -}
t echni que that further includes the step of prescreening the hydrophoblc :
‘resin prior to the adding step. 6. The method of claimb5, wherein the -

 prescreening i ncl udes prescreening the hydrophobic resin based on ..

~..concentration.

sol ubi | i zed phospholipid recovery. 16 7. The nethod of claim5, V\herel n the
pr escr eeni ng 7 ncl THemethod stelaiens, whereirhe pyestresninplihcludes piesciogsimg 0 =
sol ubi |'i S hoIL eco I,n, the range of 75% to 9.5% '8.. -The'.

met hod 3% e@dﬁqp& Pﬁfé?gm%ﬁlﬁeﬁgh%ﬂ@l@t@%wm in theFangei Hd>"he total
phospholw ps%. concentration of the essentially detergent-free .- -

TF/ phosphol i'pid vesicle mixture; and determni ng acceptability. of the o
.‘essentially detergent-free TF/ phospholipid vesicle mxture for use as a.

~ tissue factor- baseﬂ%g&ho ﬁgcalglf %%rﬁgglptlgﬁ%ggasure total phospholi pll d_

' measuring step
" measures t he meahwinphied foral shosglivipialcondcn@itiondf HR'ERnGiNy dRkGaRkEs Phosphat e -

concentr, t|o ?nd the deternmning step includes acceptinng for use tlssue
factor- sﬁﬂ‘*P ‘P@"éﬂ@ﬁt‘“'ﬁﬁ“f%a@ measur ed total phosphol.ipid concent ration:
in'the rangedg&n&ﬁtagce '
concentrati on. e En%ghl flt%ésgéﬁﬁ" éaﬁéﬁ?@&%ﬁ@n@#ﬁ&@l ivity is .

measur edeﬁyleanxwﬁdbr w@na@ssiﬁﬁfmmbasedy”[‘aswbaaﬁ on‘ﬁhe:nm’mﬂdntar cI ai m 10,

- Wwherein F activity assay utilizes a , ‘
6- pept i ﬁpﬁhgmgfgt%gﬁ*ﬂtqhgl enesul f onani de fl uorogenic subst rat e. 12 The -
et hod of claim11, vvherel n the conbi ning step conbines a predet erm ned.:

, quantlty of TF su a tIVI of t he TF/ phosphol i pid mixture, _,-i's

~inthe rangy-EOf Q%Ef) eﬁﬂﬁlt’gyﬂ? ﬁT“F%S“ﬁ%&SWR'F‘Eﬁs“’eiﬁW ' A'met hod for ‘_
manuf ac tphibsphgligid E:@:ib@fiﬂ’:ﬂnﬁﬂmteﬁhﬁ&ﬂﬁar&ﬁ%ﬁfosﬂ?ﬁ&%@mmﬁmon andthe =~ a
‘ determmmg step mcludes accepting for use tissue factor-bm:ed PT reagent with a

measured total phosphcl:pxd concentration in the range of 2.5t0 5 0 mM in terms of

morgamc phosphate concentratmn

10.  The methad of claim 1, wherein the TF actmty is measured by 2
ﬂuorogemc TF activity assay.

11.. The method of claim 10, wherein the ﬂuomgemc TF activity assay
‘ utlhzes a 6- pcptxdylammo- -naphﬂtalencsulfonamxde ﬂuorogenic substrate,

12.  The method of claim 11, wherein the combining stzp combines a
predetn.rmmed quantity of TF such that a TF activity of the TF/phospho.lpld mixture
is in the rangs 0f'9,000 units to 18,000 units per liter. | '

]3. : A method for manufactwmg a recombinant txssue factor-bas.d
prothrombm time (PT) reagent, the method comprising:
' combmmg predetermined quantltzes of recombmant tissue factor (rTF),

phosphohpld and detergent-cuutammg buffer to create & rT F!phosphohp:d mixture, by

17



prothronbl ntime (PT) reagent, the method conprising: conbin ng -
" predetermned quantities of reconbinant tissue factor (rTF) phosphol | p| d
—.and ‘det ergent-containing buffer to create r TF/ phospholipid mxture by 17
addi ng the predeternmined quantity of rTF to a mixture of phospholipid- and".
detergent ~ containing buffer, wherein: the predetermined quantity of rTF is
‘based on d rTF activit t hereof the rTF activity having been .
rreasureda‘@ginﬁ‘se are élHi“El%Eé@E to TPixtere af phaspipdlipid a1 datergent: - _
"6-pepti dgdn@ﬁmﬁ@b,jlﬁdpmggw enesul f onanm de fl uorogenic substrate; -adding a
prescreened hydrophob| c resin to the rTF/ phospholipid mxture; incubating

t he .r TF/ phosphol i ﬁl@wﬂ@umdquﬂtlmr'BEﬂQﬂsdaroﬁg%WerM ntil the

- r TH ho ssentially free of detergent: -afd.renoving
sai dphy Bg}gﬁ%@eqwééi"h g?vd'i’ﬁffs EWWF%S‘H%@&HJ]UPM@%W rEF asst}er eby. . - :g

provi di rmﬁwm@se-rpémmyim&et.ﬁs;mmen&fuﬁﬁna il RS pfe gy si cl & mixture;
‘nmeasuring the. total phospholipid concent rat | on é'EESentl ally:

. detergent - fragd “‘EYPT%?TB@;Q%b}’drpwlmbmmucﬂoemmmphbq;ho?qd miguggnining .- -
. .acceptabilit I detergent-free rTF/ phOSphO|I i d mxture
.. for use as. a}{?%éor%%ﬁ%egﬁ??ﬂ%%@o@”?gﬂ’ftﬂ?%ﬂﬁgﬁé "Bﬂ%wﬁon the .
. measur edhe Mhommhphdlixmﬁseg&ﬁﬂﬂymébmﬂ taﬂ_&]e net hod of claim 13, '

wherein the conbi. nls[r:ﬂg:l tep, combines a predetérm ned quantity of rTF such

E S
" that the rTF HBYYRE A hydraphebit weinframs e STH/ phosphotipic mixeure, shérebyt he range of -

-~ 9: 000 unrbviding ed &R BétérgerHiee VTH/BH. ho%ﬁrdvl'h Maidipd of clai m'13, wherein
. the prescreeni ngﬁj ncl udes prescree % rop c resin based on '

sal ubi i zed PHBSEREIMIPY Fhosrtiptipid 0011{@"13%3 ot’r’éfelamutdn‘llydlcﬁrgﬁmlﬂee wherein the

- pr escr eqTFRHodphsldd 6Sic egfi ng the hydrophobic resin based on . -
.sol ubi I|zel§ pﬁospﬂg ||g'1°§hrecovery in the range of 75%to 95% .- 18" .

determining acceptability of the essentially detergent-free rTF/phospholipid
mlxture foruseas a recombinant tissue factor-based PT reagent based on the
measured total phosphohpld cencentration.

14, 'I'he method of claim 13, whetein the combmmg step combmes 2
predetermmed qua.ntnty of rTF such that the I'TF activity of the r'I'Flphosphohpid :
- rmxture is in thc range of 9,000 unlts to 18,000 units per liter.

15.  The method of claim 13, wherem the prescreening mcludes

: prescreenma thc hydrophob:c resin based on solublhzed phospholipid recovery

16. The method of claim 14, wherein the prescreen; ing includes

) prﬂscreemng the hydrophoblc resin based on solubilized p.xosphohp:d re"ovcry in the
range of75% to 95%
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