
METHOD FOR MANUFACTURING A TISSUE FACTOR-BASED PROTHROMBIN TIME REAGENT
BACKGROUND OF INVENTION [0001] 1. Field of the Invention The present
invention relates, in general, to the field of prothrombin time  (PT)
reagents and, in particular, to a method for manufacturing PT reagents.
[0002] 2. Description of the Related Art Blood coagulation tests may be
performed for a variety of purposes, including  determination of-the
bleeding susceptibility of patients undergoing surgery and  monitoring of
patients undergoing anticoagulant therapy for prevention of blood clots.  A
number of coagulation tests are currently in use, one of which is the
"prothrombin  tune" (PT} test. The PT test relies upon activation of the
extrinsic coagulation  pathway by thromboplastin that has been added to a
blood sample undergoing the. PT  test. Activation of the extrinsic
coagulation pathway leads to the production of .  thrombin, a proteolytic
enzyme that catalyzes the conversion of fibrinogen to fibrin, a.  catalysis
that is essential to the clotting process. [0003] Thromboplastin, also
known as tissue factor (TF), is a membrane associated  glycoprotein that
forms a complex with factor VIIa. The factor VIIa/TF complex  initiates the
blood coagulation process. Once formed, the factor VIIa/TF complex
activates a series of specific enzymes that are involved in the extrinsic
and intrinsic  pathways of the coagulation cascade, ultimately leading to
the formation of thrombin,  fibrin, platelet activation, and finally clot
formation. For a related discussion, see  Nemerson, Yale, Tissue Factor and
Hemostasis, Blood, 71, pp.1-8 (1988). 10004] Conventional PT tests utilize
the above-described series of enzymatic events in  an in vitro environment
and under controlled conditions to diagnose 'dysfunctions or deficiencies
in the blood coagulation system of patients. The time period it takes for .
.  clot formation to occur is referred to as the Prothrombin Time or PT
value. [00051 Different types of thromboplastins can either enhance or
diminish the ability of  



a PT test to discriminate between blood samples having different
prothrombin times.  Thromboplastins with greater discrimination are termed
"more sensitive". The liquid  phase sensitivity of a thromboplastin
preparation is graded by use of the International.  Sensitivity Index
(ISI). An ISI value can be obtained by.plotting, on a logarithmic  scale,
the prothrombin time value obtained with a given tltromboplastin lot versus
the,  prothrombin time values obtained with a standardized. reference lot
of thromboplastin.  The ISI value of the given thromboplastin lot is the
slope of the resulting. line  multiplied by the ISI of the standardized
reference lot of thromboplastin. More  sensitive thromboplastins have lower
ISI numbers around 1.0 and less sensitive  thromboplastins have higher ISI
numbers, typically around 2.0 to 3.0. [00051 . For use in PT testing, a
highly sensitive PT reagent with an ISI of.  approximately 1.0 is
considered most beneficial and suitable since, with an ISI of 1.0  the
calculation of an international Normalized Ratio (INR) is simplified and
:precise.  One skilled in the art will recognize that use of the INR can
compensate for thromboplastin variation due to differences in sensitivity.
INR is calculated using the  following equation (see Hirsh at al., Oral
Anticoagulants: ' Mechanism of Action,  .Clinical Effectiveness, and
Optimal Therapeutic Range, Chest 2001.; 119:25. - 215):. INR = (patient
PT/mean normal PT)[s] where: - patient PT = the prothrombin time of a,
patient's blood sample, and mean normal PT (or MNPT) = the mean prothrombin
time of blood samples  from at least twenty normal (reference) sample
donors. Conventional methods for manufacturing PT reagents generally use TF
from  natural or recombinant sources, natural or synthetic phospholipids,
calcium and a 2 buffer composition. U.S. Patent No. 5,314,695, which is
fully incorporated herein by  reference, discloses a method for
manufacturing PT reagents. The reagents include  liposome compositions, in
which natural or recombinant tissue factor is associated  with, and
inserted into, the liposomes' phospholipid bilayer. In the PT reagent  



manufacturing methods described therein, a determination of the.
quantity-'Of TF  employed in manufacturing the PT reagent is determined
entirely on a mass to volume basis. [00071 U.S. Patent No. 5,625,036, which
is fully incorporated by reference, discloses  a, PT reagent for use in PT
testing and a method for creating lipid vesicles containing.  tissue
factor. This PT reagent utilizes recombinant human tissue factor,
phospholipids  of a natural or synthetic origin, a .buffer composition and
calcium ions. Stabilizers and  salts may also be utilized in the PT
reagent. [00081 Use of dried thromboplastin in PT test devices is described
in U.S. Patent  5,418,141 and U.S. Patent Application 2002/0110922, both of
which are fully  incorporated herein by reference. U.S. Patent 5,418,141
describes the use of  recombinant thromboplastins in dry reagent
prothrombin time assays. The  recombinant thromboplastins are employed for
the purpose of improving test  precision. In addition, this patent compares
recombinant thromboplastin to natural  thromboplastins, which, when used in
dry reagent PT assays, are less sensitive and  result in less precise JSI
values. In U.S. Patent Application 200210110922, a fluidic  test device is
described that incorporates thromboplastin into three measurement  areas,
one of which is used for Measuring the PT time of a blood sample. The other
two measurement areas are used as control areas, thereby increasing the
reliability of  PT times measured using the fluidic test device., The
control areas contain  components in addition to thromboplastin in order to
partially or completely overcome  the effect of an anticoagulant present in
the blood sample. [0009] . With experience, it has become apparent that
conventional methods for  manufacturing PT reagents do not reproducibly
yield a suitably sensitive PT reagent.  Still needed in the field,
therefore, is a method for manufacturing a' PT reagent that reproducibly
yields a suitably sensitive PT reagent. In addition, the method should be
simple and provide for acceptance testing of the manufactured PT reagent.
SUMMARY OF INVENTION 100010] The present invention, provides a method for
manufacturing a tissue factor- 



based prothrombin time (PT') reagent that reproducibly yields a suitably
sensitive  tissue factor-based PT reagent. In addition, the method is
simple and provides for acceptance testing of the manufactured tissue
factor-based PT reagent. 1000111, In arriving at the present invention, it
was recognized that the reproducibility",- (e.g., lot-to-lot variation) and
suitability (e.g., sensitivity) of tissue factor-based PT  reagents is
determined by a variety of previously unrecognized critical factors during
manufacturing. These critical factors include (i) the specific activity of
the TF  employed during manufacturing; and (ii) the phospholipid
concentration both during  manufacturing and in the final
tissue-factor-based PT reagent. Since the activity ofTF  and phospholipid
concentration are both critical. factors, the ratio of active TF  (measured
as units of activity) to phospholipid concentration employed during
manufacturing is also of interest. Embodiments of methods according to the
present  invention, therefore, include steps such that one or more of the
critical factors. is.  controlled. Such control provides a manufacturing
method (process) that reproducibly  yields a suitable sensitive tissue
factor-based PT reagent. 1004121 A method for manufacturing a tissue
factor-based PT reagent according to an  exemplary embodiment of the
present invention includes combining predetermined  quantities of tissue
factor (TF), phospholipid and detergent-containing buffer to create  a
TF/phospholipid mixture. In this combining step, the quantity of TIC is
predetermined based upon its measured TF activity. Next, the detergent is
removed.  from the TF/phospholipid mixture to produce an essentially
detergent-free .  TF/phospholipid vesicle mixture. Such a detergent-free
TF/phospholipid vesicle  mixture is useful as a tissue factor-based PT
reagent. 4 BRIEF DESCRIPTION OF DRAWINGS A better understanding of the
features and advantages of the present. invention  will be obtained by
reference to the following detailed description that sets forth..
illustrative embodiments, in which the principles of the invention are
utilized, and the  accompanying drawings of which: 



FIG. 1 Is a flow chart illustrating a sequence of steps in a process
according to'..  one exemplary embodiment of the present invention; FIG. 2
is a graph showing the effect of phospholipid concentration on
international Sensitivity Index; and FIG. 3 is a graph showing the effect
of phospholipid concentration on Mean  Normal Prothrombin Time. DETAILED
DESCRIPTION OF THE INVENTION  [004131 FIG. I is a flow chart of a process
100 for manufacturing a tissue factor-based  PT reagent in accordance with
an exemplary embodiment of the present invention.  Process 100 includes
combining predetermined quantities of tissue factor (TF),  phospholipid and
a detergent-containing buffer to create a TF/phospholipid mixture,  as set
forth in step 110. The quantity of TF is predetermined in this step based
upon  its measured TF activity. 1000141 The tissue factor employed in
processes according to the present invention,  including process 100, can
be any suitable tissue factor known to one skilled in the art.  Suitable
tissue factors can include, for example, tissue factors from natural or
synthetic sources. Use of recombinant tissue factor (rTF) is particularly
beneficial in  providing a tissue factor-based PT reagent that is highly
sensitive when employed in,  for example, a dry state. (00015] The TF
activity of the predetermined quantity of tissue. factor can be measured
using any suitable TF activity assay known to those skilled in the art
and/or 5 specifically developed for use in conjunction with methods
according to the present  invention. Those skilled in the art will
recognize that such TF activity assays measure TF functional activity and
not simply the quantity of TV. [00016] A. particularly beneficial and
simple TF activity assay that can be employed to.  measure TF activity is
described in co-pending U.S. Patent Application No. (tentatively identified
by Attorney's Docket No. MBHB-42.1049 and incorporated  issue Factor and
Factor  



herein by reference as if fully set forth) entitled "Assay for
Tissue-Factor: VIIa" and filed on an even date. This TF activity assay
utilizes a fluorogenic substrate  to measure the ability of TF to f action
as a cofactor to factor VIIa. In doing so the  TF activity assay determines
the capacity of factor VUa to cleave a fluorogenic  .substrate (e.g;, the
fluorogenic substrate 6-peptidylamino-1-naphthalenesulfonomides  described
in U.S. Patent-No. 5,399,487, which is frilly incorporated herein by
reference) in the presence of tissue factor, In this assay, the binding of
factor VIIa to  TF enhances this capacity by approximately 100 fold,.
Comparison of a subject TF  preparation to a standard preparation of tissue
factor (available from, for exarnple, the  World Health Organization
Standard) enables an activity determination of the subject  TF
preparations. Further details of the TF activity assay are disclosed in.
the.  aforementioned U.S. Patent Application No. . (tentatively identified
by..  Attorney's Docket No. MBHB-02-1049). [00017] In the circumstance that
the TF activity assay of U.S. Patent Application No. .  (tentatively
identified by Attorney's Docket No. MBHB-02-1049) is employed to measure
the activity of the TF, it has been ascertained that adding TF  such that
the TF/phospholipid mixture has a TF activity in the range of 9000 to 18000
Units per Iiter is particularly beneficial. in terms of providing a
reproducible and  sensitive tissue factor-based PT reagent. In this
circumstance, the TF activity units are  defined by assigning a TF activity
of 1 Unit/ml to WHO standard thromboplastin  reconstituted according to
instructions supplied by the WHO. One skilled in the art  will recognize
that the range of 9000 to 18004 Units per liter has been specified in
relationship to the TF/phospholipid mixture and not the detergent-free
TF/phospholipid vesicle mixture. 6 1000181 The detergent-containing buffer
employed in step 110 can be any suitable  detergent-containing buffers
known to those skilled in the an. For example, the  detergent containing
buffer can be a 100mM 3-((3-cholamidopropyl)
dimethylammonio]-1-propanesulfonate (CHAPS) buffer and/or CHAPS/Bovine  



Gamma Globulin (BGG) buffer. The phospholipids utilized in step 110 can be
any  suitable phospholipids or mixture of phospholipids known to one
skilled-in the art.  For example, a phospholipid mixture containing
phosphatidylcholine, phosphatidyl- glycerol, phosphatidylethanolamine, and
phosphatidylserine can be used.. 1000191 Combining step 110 can include,
for example, adding the predetermined  quantity of TF to a mixture of
phospholipid and detergent-containing buffer.'' Such a  combining step
provides for the simple and successful incorporation of TF into the
phospholipid and detergent-containing buffer mixture). In PT reagent
manufacturing  methods known in the art, the addition of TF to such a
phospholipid and detergent- containing mixture is done entirely on a mass
to volume basis (see, for example, U.S.  Patent 5,314,695). Using this
conventional approach, the mass quantity of TF added  during. manufacturing
of an reagent is known, but nothing is known about the  functional quality
(i.e., activity) of the added TF. [00020] .. Next, the detergent is removed
from the TF/phospholipid mixture to provide  an essentially detergent-free
TF/phospholipid vesicle mixture, as set forth in step 120  of FIG. 1. One
skilled in the art will recognize that such a detergent-free
TF/phospholipid vesicle mixture can serve as a. tissue factor-based PT
reagent. 1000211 The removal of the detergent can be accomplished using any
suitable  technique known to those skilled in the an. Suitable techniques
include, for example,  adding a hydrophobic resin (e.g., XAD-16 hydrophobic
resin) to the TF/phospholipid  mixture, incubating the TF/phospholipid
mixture and the added resin until the  TF/phospholipid. mixture is
essentially free of detergent; and then removing said  hydrophobic resin
from the TF/phospholipid mixture. Other suitable techniques.  include
gradual removal of the detergent by dialysis or by tangential flow
filtration. 7. [O0022) The essentially detergent-free TF phospholipid
vesicle mixture can include A  functionally insignificant amount of
detergent while still being considered "essentially  detergent-free." The
concentration of detergent that is considered functionally .  insignificant
can be determined by one of skill in the art through routine  



experimentation. By way of example, 0.2 mM or less of CHAPs detergent was
determined to be functionally insignificant in certain embodiments of the
present invention. [00023" As explained above, embodiments of the present
invention can involve the  addition of a predetermined quantity of TF to a
phospholipid and detergent-containing  buffer mixture. in such embodiments,
the phospholipid can be mixed with a non- denaturing zwitterionic detergent
to create a phospholipid and detergent-containing  mixture that includes
mixed micelles of phospholipid and detergent. - An exemplary
non-denaturing zwitterionic. detergent is
3-[(3-cholamidopropyl)dimethylammonio]-1- propanesulfonate (CHAPS). [000241
Any suitable hydrophobic resin can be employed to remove detergent in
methods according to the present invention, including but not limited to,
Amberlite  XAD-16, which is commercially available from Sigma Chemicals,
St. Louis,  Missouri. Those skilled in the art will recognize that the
removal of detergent in   processes according to the present invention can,
for example, cause the. phospho lip ids to form unilamellar vesicles, into
which TF becomes incorporated by  virtue of the TF's membrane binding
domain. The resultant essentially detergent-free  TF/phospholipid vesicle
mixture is a uniform mixture of unilamellar vesicles  containing IF, some
of which is oriented with an active portion exposed on the  surface of the
unilamellar vesicles. The effectiveness of such a tissue factor-based PT
reagent to serve as a cofactor for factor Vita is believed to be dictated
by the number  of functional TF molecules available at the surface of the
vesicles. The addition of TF  based on a conventional mass-to-volume basis
merely assures the quantity of such TF,  but not the functional quality
thereof. By basing the predetermined quantity of TF on'  activity instead,
the amount of functional TF available at the surface of the vesicles can-
be more precisely controlled and, in effect, "standardized" from lot-to-lot
of the  tissue factor-based PT reagent. 100025] In addition to the amount
of functional TF, it has been recognized that the  quantity of phospholipid
employed during the manufacturing of a tissue factor-based  



PT reagent also influences its suitability and reproducibility. It has been
further  recognized that the amount of phospholipid present in the.
essentially detergent-free  TF/phospholipid vesicle mixture is linked to
phospholipid loss during removal of the  detergent.  [00026] To control the
amount of phospholipid present in the tissue factor-based PT`  reagent, an
acceptance-test for phospholipid concentration can be employed in
processes. according to the present invention. For example, the processes
can employ  steps to (1) measure the total phospholipid concentration of
the essentially detergent-'  free TF/phospholipid vesicle mixture; and (ii)
determine acceptability of the :.  essentially detergent-free
TF/phospholipid vesicle mixture for use as a tissue; factor- based PT
reagent based on the measured total phospholipid concentration. (00027] The
total phospholipid concentration can be measured using, for example,
assays for inorganic. phosphate that are well know in the art, and for
which procedures  are readily available (see Chen et at.,
Microdetermination of Phosphorus,. Analytical  Chemistry, 28(11),1756-1758
(1956)). Since phospholipid is the only potential  significant source of
inorganic phosphate in processes according to the present  invention, the
molar concentration of phosphate is directly proportional to the molar
concentration of phospholipid in a sample. A particularly beneficial
phospholipid . .  concentration (measured as inorganic phosphate) in the
essentially detergent-free  TF/phospholipid vesicle mixture is in the range
of from 2.5 to 5.0 mM. An even more.  beneficial phospholipid concentration
is in the range of >3.0 to<5.0mM, with a 3.8  mM phospholipid concentration
being exceptionally beneficial. 9 [00028] In another exemplary embodiment
of processes according to' the present invention, resin employed in the
removal of detergent is prescreened prior to use in  the process. Such
prescreening is based on a percent recovery of phospholipid (see  EXAMPLE I
below) and can, for example, employ the inorganic assays described above.
Prescreening according to embodiments of the present invention can
beneficially control loss of phospholipid during a detergent removal step
and serve to'  



insure that the essentially detergent-free TF/phospholipid vesicle mixture
contains a  controlled concentration of phospholipid. EXAMPLE !:
Pre-screening of Hydrophobic Chromatographic Resin for Use in Manufacturing
a Tissue Factor-Based PT Reagent  (000291 The following study demonstrates
an exemplary technique by which  hydrophobic resin lots were successfully
prescreened, based on percent recovery of  phospholipid, for use in a
tissue factor-based PT reagent manufacturing process  according to the
present invention. in order to pre-screen the hydrophobic resin lots, .
4.95 rnM of a solubilized phospholipid mixture (containing
phosphatidyleholine,  phosphatidyl-glycerol, phosphatidylethanolamine and
phosphatidylserine, available.  from Avanti Polar Lipids, Alabaster,
Alabama) and 30 grams of Amberlite XAD-l6  hydrophobic resin (commercially
available from Sigma Chemical Company, St,  Louis, MO) were combined in
100mL of 20 mM Tris and 150 mM NaCI (TBS) buffer  containing 0.S% glycine,
150 mM trehalose, 100 mM CHAPS and 0.05% sodium  azide. The pH of the
buffer was 7.4.  [00030] The phospholipid and hydrophobic resin were mixed
for approximately one  hour at room temperature. - The mixture's
supernatant was collected and assayed for  phospholipid (measured as
inorganic phosphate using a conventional inorganic  phosphate assay).. The
percent (%) recovery of phospholipid was then calculated-from  the
inorganic phosphate assay results. Data from the testing of six lots of
hydrophobic  resin are reported in Table 1. Tissue factor-based PT reagent
lots prepared with resin  lot number 2 consistently failed final release
testing. Based on the data of Table I and  an understanding of the
measurement accuracy associated with percent (%) recovery, 10 only those
lots of hydrophobic resin yielding a 75% to 95% recovery of phospholipid
were deemed acceptable for use in manufacturing the tissue factor-based PT
reagent. Table 1: Summary of Phospholipid Recovery Data for Resin Lots 



Final Inorganic  Lot o ResinPhosphate % Recovery Concentration m 14.693 :
23.367 34.488 44.488 54.182 63.979 EXEMPLE 2: Exemplary Process for
Manufacturing a Tissue Factor-Based PT Reagent  [00031] Lyophilized
phospholipids (1.5 grants) obtained from Avanti Polar Lipids (Alabaster,
AL) at a mole ratio of 67:16:10:7 (phosphatidyl choline: phosphatidyl
glycerol: phosphatidyl ethanolamine: phosphatidyl serine) -were solubilized
in 100 mL  of TBS buffer containing 0.8% glycine, 150 mM trehalose, 100 mM
CHAPS end  0.05% sodium wide. At all steps in this exemplary process, the
reagent solution, was  mixed while being maintained at 30 - 37 C. Based
upon the assayed inorganic  phosphate concentration of this solubilized
phospholipid, 2.25 mmol of solubilized  phospholipid was removed for
further processing. .1000321 The volume containing 2.25 mmol of
phospholipid that was removed for further processing was adjusted to 100 ml
by the addition of TBS buffer containing  0.8% glycine, 150 mM trehalose,
100 mM CHAPS and 0.05% sodium wide. Fifty  milliliters (50m1) of a bovine
gamma globulin solution (0.1% in TBS containing  20mM CHAPS, 0.8% glycine,
150 mM trehalose and 0.05% sodium wide) was then  added to the solubilized
phospholipid mixture. Next, rTF On TBS containingg 10mM  CHAPS) and
additional buffer (TBS buffer containing 0.8% glycine, 150 :mM 11 trehalose
and 0.05% sodium azide) was added to the phospholipid mixture to yield  



500 ml of TF/phospholipid mixture with a rTF concentration of 13,500
units/L. 1000331 After the rTFlphospholipid mixture was mixed for one hour,
150 grams of pre screened (per the exemplary technique described above) and
pre-washed XAD-16  hydrophobic' resin was added. After mixing 3.5 hours,
the rTF/phospholipid mixture  was filtered to remove the hydrophobic resin
and stored at 2-8C, The addition of  resin, incubation and removal of the
resin produced an essentially detergent-free  rTF/phospholipid vesicle
mixture (i.e., tissue factor-based PT reagent). 100034] The tissue
factor-based PT reagent was then assayed to determine its final
phospholipid concentration (measured as inorganic phosphate). The tissue
factor- based PT reagent was also coated and dried into a test strip
format. The ISI and  MNPT of each multiple tissue factor-based PT.
-reagent. lots were then determined by  testing test strips with at least
100 whole blood capillary samples,, at least 20 of which  were from normal
patients and at least 80. of which' were from patients on oral
anticoagulant therapy. The ISI value was obtained by plotting, on a
logarithmic scale, - the prothrombin 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
slope of the resulting line multiplied by the ISI of the  reference
thromboplastin. The MNPT is the mean prothrombin time of at least twenty
normal donors. [00035] Table 2 shows the ISI and MNPT for tissue
factor-based PT reagent lots  manufactured using methods that encompassed a
relatively wide range of added rTF  and that utilized a resin that was not
prescreened. An acceptable range for ISI and  MNPT is 1.0 -- 1.3 and 7.0 to
9.0 seconds, respectively. The data in Table 2 indicate.  that certain
combinations of TF and phospholipid cause the lots to fail the ISI and'
MNPT release criteria. For example, when both a low TF and a low
phospholipid  concentration are used to make PT reagent, the resulting ISI
is above the acceptable range. 12 Table 2: Summary of ISI and MNPT for
rTF-based PT Reagent Lots  



Manufactured Using Resin that had not been Prescreened. RTF-  based TF
Concentration Inorganic  PT (UAL) in the Phosphate ISIMNPT Pass/Fail
Reagent TF/phospholipid Concentration (seconds) Lot mixture(mM) Number
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 



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 summarizes the ISI and MNPT results
for tissue factor-based PT  reagent lots manufactured according to an
exemplary process (described above) and' adjusted. to provide various rTF
and phospholipid concentrations. The results in Table  3 indicate that
tissue factor-based PT reagent lots manufactured according to the  present
invention include consistent (i.e., reproducible) amounts of rTF and'
phospholipid and have more reproducible and suitable ISI and MNPT values
than lots  manufactured using conventional methods. None of the lots of
Table 3 failed the ISI and MNPT criteria. 13 Table 3: Summary of ISI and
MNPT for rTF-based PT Reagent Lots  Manufactured Using Exemplary Methods
According to the Present Invention rTF-  based rTF Concentration Inorganic
PT (U/L) in the Phosphate ISIMNPT Pass/Fail Reagent TF/Phospbolipid
Concentration 



(seconds). Lot mixture(MK Number is9,0562.51.187.93P 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, suitable rTF
activity concentrations are in the  range of 9,000 to 13,500, while
suitable phospholipid concentrations are in the range of 2.5 to 3.9 mM.
Various ratios of added rTF activity and phosphate concentration  that may
be of interest to those skilled in the art can be routinely derived from
the data  of Tables 2 and 3. However, is believed that employing
predetermined concentration  ranges for added TF activity and phospholipid
is sufficient in terms of reproducibly . ' . yielding a suitably sensitive
TF based PT reagent. [00038] The effect of the phospholipid concentration
(measured as inorganic  phosphate) on ISI and MNPT at a constant
concentration of rTF are shown in FlGs. 2  and 3, respectively. FIG. 2
demonstrates that when the inorganic phosphate  



concentration is in the range of approximately 2.5 and 39 mM, the ISI is:
within the . .  desired range of 1.0 to 1.3. As shown in FIG. 3; the same
inorganic phosphate 14 concentration range also results in an MNPT within a
desired range of 7.0 to 9.0'.  seconds. ]00039] It should be understood
that various alternatives to the embodiments of the  invention described
herein may be employed in practicing the invention. It is intended  that
the following claims define the scope of the invention and that methods
within the scope of these claims and their equivalents be covered thereby.
15 WHAT IS CLAIMED IS, 1. A method for manufacturing a tissue factor-based
prothrombin time {PT} reagent, the method comprising: combining
predetermined quantities of tissue factor (TF), phospholipid and
detergent-containing buffer to create a TF/phospholipid mixture, wherein
the  predetermined quantity of TF is based on a measured TF activity
thereof; and removing the detergent from the TF/phospholipid mixture to
create an  essentially detergent-free TF/phospholipid vesicle mixture,
thereby creating a tissue.  factor-based PT reagent. 2. The method of claim
1, wherein the combining step includes adding  the predetermined quantity
of TF to a mixture of phospholipid and detergent containing buffer. 3. The
method of claim 1, wherein the combining step includes adding a
predetermined quantity of recombinant tissue factor (rTF). 4. The method of
claim 1, wherein the removing step is accomplished using a technique that
includes: adding a hydrophobic resin to the TF/phospholipid mixture;
incubating the TF/phospholipid mixture and the added resin until the
TF/phospholipid mixture is essentially free of detergent; and 



removing said hydrophobic resin from the TF/phospholipid mixture. 5. The
method of claim 4, wherein the removing step is accomplished.  using a
technique that further includes the step of prescreening the hydrophobic
resin  prior to the adding step. 6. The method of claim 5, wherein the
prescreening includes prescreening the hydrophobic resin based on
solubilized phospholipid recovery. 16 7. The method of claim 5, wherein the
prescreening includes prescreening  the hydrophobic resin based on
solubilized phospholipid recovery in the range of 75%  to 9.5%. 8. -The
method of claim 1 further comprising the steps of: measuring The total
phospholipid concentration of the essentially detergent-free
TF/phospholipid vesicle mixture; and determining acceptability of the
essentially detergent-free TF/phospholipid  vesicle mixture for use as a
tissue factor-based PT reagent based on the measured total phospholipid
concentration. 9. The method of claim 8, wherein the measuring step
measures the  phospholipid concentration in terms of inorganic phosphate
concentration 'and the  determining step includes accepting for use tissue
factor-based PT re agent with a  measured total phospholipid concentration
in the range of 2.5 to 5.0 mM in terms of  inorganic phosphate
concentration. 10. The method of claim 1, wherein the TF activity is
measured by a  fluorogenic TF activity assay, 11. The method of claim 10,
wherein the fluorogenic TF activity assay  utilizes a
6-peptidylamino-1-naphthalenesulfonamide fluorogenic substrate. 12. The
method of claim 11, wherein the combining step combines a  predetermined
quantity of TF such that a TF activity of the TF/phospholipid mixture.  is
in the rangy of 9,000 units to 18,000 units per liter. 13. 'A method for
manufacturing a recombinant tissue factor-based 



prothrombin time (PT) reagent, the method comprising: combining
predetermined quantities of recombinant tissue factor (rTF),  phospholipid
and detergent-containing buffer to create rTF/phospholipid mixture, by 17
adding the predetermined quantity of rTF to a mixture of phospholipid and
detergent  containing buffer, wherein: the predetermined quantity of rTF is
based on a measured rTF activity  thereof the rTF activity having been
measured using a fluorogenic-based rTF assay  employing a
6-peptidylamino-1-naphthalenesulfonamide fluorogenic substrate; adding a
prescreened hydrophobic resin to the rTF/phospholipid mixture;  incubating
the rTF/phospholipid mixture and the added prescreened resin until the
rTF/phospholipid mixture is essentially free of detergent; and removing
said hydrophobic resin from the rTF/phospholipid mixture; thereby
providing an essentially detergent-free rTF/phospholipid vesicle mixture;
measuring the. total phospholipid concentration of the essentially
detergent-free  rTF/phospholipid vesicle mixture; and determining
acceptability of the essentially detergent-free rTF/phospholipid  mixture
for use as a recombinant tissue factor-based PT reagent based on the
measured total phospholipid concentration. 14. The method of claim 13,
wherein the combining step combines a  predetermined quantity of rTF such
that the rTF activity of the rTF/phospholipid  mixture is in the range of
9,000 units to 18,000 units per liter., 15. The Method of claim 13, wherein
the prescreening includes  prescreening the hydrophobic resin based on
solubilized phospholipid recovery. 16. The method of claim 14, wherein the
prescreening includes  prescreening the hydrophobic resin based on
solubilized phospholipid recovery in the  range of 75% to 95%. . 18 


