WO 2006/020931 A2 |00 000 0 000 O O A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
23 February 2006 (23.02.2006)

(10) International Publication Number

WO 2006/020931 A2

(51) International Patent Classification:
CO7K 14/765 (2006.01)

(21) International Application Number:
PCT/US2005/028855

(22) International Filing Date: 15 August 2005 (15.08.2005)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

10/918,768 13 August 2004 (13.08.2004) US
(71) Applicant (for all designated States except US): DADE
BEHRING INC [US/US]; 1717 Deerfield Road, Deer-

field, IL 60015 (US).

(72) Inventors; and
(75) Inventors/Applicants (for US only): HUDSON, David, R
[US/US]; 97 Washington School House Road, Rising Sun,
MD 21911 (US). VICKERY, Deborah, K [US/US]; 7 Mc-
Cormick Drive, Landenberg, PA 19350 (US). WALTON,
Lisa, L [US/US]; 1930 Wheatleys Pond Road, Smyrna,
DE 19977 (US). STRAUSS, James [US/US]; 36 Maine
Avenue, Earleville, MD 21919 (US). SAUERS, Daniel
[US/US]; 11 Polaris Drive, Newark, DE 19711 (US).
(74) Agents: TYMESON, Cynthia, G. et al.; Dade Behring
Inc., 1717 Deerfield Inc., Deerfield, IL 60015 (US).
(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, I, IN, IS, JP, KE,
KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO, NZ,
OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL,
SM, SY, TJ, T™M, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, YU, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii)) for the following designations AE,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ,
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN,
IS, JP, KE, KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU,
LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG,
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VC,
VN, YU, ZA, ZM, ZW, ARIPO patent (BW, GH, GM, KE,
LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG)

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii)) for the following desig-
nations AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW,
BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID,
IL, IN, IS, JP, KE, KG, KM, KP, KR, KZ, LC, LK, LR, LS,
LT LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG,
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG,
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VC,
VN, YU, ZA, ZM, ZW, ARIPO patent (BW, GH, GM, KE,
LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG)

Published:
without international search report and to be republished
upon receipt of that report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: PROCESS FOR REMOVING ENDOGENOUS VITAMIN B12 AND FOLATE FROM ALBUMIN PREPARATIONS

(57) Abstract: Processes for removing endogenous vitamin B12 and folate are provided.The albumin preparations produced by the
process are suitable for use as reference control samples in assays for determining these analytes in a test sample. Kits and methods

related to the albumin preparations are also provided.



WO 2006/020931 PCT/US2005/028855

-1-

PROCESS FOR REMOVING ENDOGENOUS VITAMIN
B12 AND FOLATE FROM ALBUMIN PREPARATIONS

FIELD OF THE INVENTION

[0001] The invention relates to albumin preparations, processes for making
albumin preparations, and kits and methods relating to the albumin preparations. In
particular, the invention relates to albumin preparations having extremely low
concentrations of Vitamin B12 and/or folate, to kits including such preparations, and to \

processes for making such preparations.
BACKGROUND OF THE INVENTION

[0002] Albumin is a small globular protein found in several animal body fluids,
including serum, cerebrospinal fluid (CSF), interstitial fluid, urine and amniotic fluid.
Albumin is the major protein component of plasma, typically comprising more than half

© of total plasma protein. As such, albumin provides a suitable control in assays for
determining analytes in test samples, such as human and animal plasma samples. For
example, a series of albumin preparations can be used as reference controls for
generation of a standard curve. Each albumin preparation of the series includes a
defined concentration of the analyte. Typically, the series includes a preparation having
a relatively low concentration of the analyte, a preparation having a relatively high
concentration of the analyte, and several preparations having analyte concentrations
between the low and high concentrations. To generate the standard curve, the entire
series is tested alongside the test samples to generate a series of measurement data
that corresponds to the various analyte concentrations evaluated. The standard curve,
in turn, allows for determination of the concentration of the analyte in the test samples
by extrapolation of a concentration from the standard curve based on measurement
data for the test sample.
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[0003] Because the standard curve provides the basis for extrapolating data for
test samples, it is critical to include a series of reference control preparations that
include an appropriate range of concentrations of the analyte of interest. The range of

analyte concentrations used depends on the desired sensitivity for the assay. For
example, the clinical chemistry of some analytes is such that it is desirable for an assay
to have the ability to detect extremely low concentrations of the analyte in a test
sample. In order for an assay to reliably detect these concentrations, the series of
reference controls should include similar low concentrations of the analyte of interest,

and desirably includes even lower concentrations.

[0004] Vitamin B12 and folate are two analytes for which extremely low serum
concentrations can be clinically significant. Serum concentrations of folate may be
clinically significant at levels of one to two nanograms per milliliter (ng/ml), while serum
concentrations of Vitamin B12 may be clinically significant at levels of 100 picograms
per milliliter (pg/ml) or less.

[0005] Accordingly, it is desirable to provide suitable reference controls for use in
various analyte detection assays, including assays for determining Vitamin B12 and
folate in test samples suspected of containing these analytes. Until now, albumin
preparations did not have the desired extremely low concentrations of these analytes
due at least in part to the presence of endogenous Vitamin B12 and folate in

commercially available albumin.

SUMMARY OF EXEMPLARY EMBODIMENTS OF THE INVENTION

[0006] The invention provides albumin preparations having extremely low
concentrations of both Vitamin B12 and folate. The albumin preparations according to
the invention reliably give low level responses in both B12 and folate assays, making
these preparations particularly well-suited for use as reference controls in assays for

these analytes.
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[0007] Albumin preparations according to an exemplary embodiment of the
invention are produced by a process that includes the steps of contacting an aqueous
albumin preparation with a mixture of anion and cation exchange resins, separating a
supernatant from the exchahge resins once the mixture reaches an initiation pH
sufficient to initiate separation of Vitamin B12 and/or folate from the mixture.

[0008] The invention also provides kits useful in analytical methods for the
determination of an analyte of interest. A kit according to one exemplary embodiment
of the invention includes a first albumin preparation having extremely low
concentrations of Vitamin B12 and folate. The albumin preparation can be a product of
a process according to the invention. The kit of this embodiment also includes at least
one additional albumin preparation having concentrations of Vitamin B12 and folate that
are higher than those of the first albumin concentration.

[0009] The invention also provides methods for determining Vitamin B12 in a test
sample suspected of containing Vitamin B12. A method for determining Vitamin B12
according to one exemplary embodiment of the invention comprises determining a
concentration of Vitamin B12 in the test sample by comparing measurement data
generated for the test sample to a standard curve that is based upon measurement
data generated for a first albumin preparation having extremely low concentrations of
Vitamin B12 and folate and a second albumin preparation having a concentration of
Vitamin B12 that is greater than that of the first albumin prepération.

[0010] The invention also provides methods for determining folate in a test
sample suspected of containing folate. A method for determining folate according to
one exemplary embodiment of the invention comprises determining a concentration of
folate in the test sample by comparing measurement data generated for the test sample
to a standard curve that is based upon measurement data generated for a first albumin
preparation having extremely low concentrations of Vitamin B12 and folate and a
second albumin preparation having a concentration of folate that is greater than that of
the first albumin preparation.

3
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[0011] The invention also provides methods for determining Vitamin B12 and
folate in a test sample suspected of containing Vitamin B12 and folate. A method for
determining Vitamin B12 and folate according to one exemplary embodiment of the
invention comprises determining a concentration of Vitamin B12 in the test sample by
comparing measurement data generated for the test sample to a standard curve that is
based upon measurement data generated for a first albumin preparation having
extremely low concentrations of Vitamin B12 and folate and a second albumin
preparation having a concentration of Vitamin B12 that is greater than that of the first
albumin preparation. The method according to this exemplary embodiment also
comprises determining a concentration of folate in the test sample by comparing
measurement data generated for the test sample to a standard curve that is based
upon measurement data generated for a first albumin preparation having extremely low
concentrations of Vitamin B12 and folate and a second albumin preparation having a
concentration of folate that is greater than that of the first albumin preparation.

[001'2] A more thorough understanding of the invention can be obtained by
reviewing the following description of exemplary embodiments of the invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS OF THE INVENTION

[0013] The following provides a detailed description of exemplary embodiments
of the invention. The description is provided to enable a person having ordinary skill in
the art to make and use the invention, and is not intended to limit the scope of the

invention or its protection in any manner.

[0014] The invention includes processes for removing endogenous folate from
albumin preparations. The processes of the invention produce albumin preparations
having extremely low concentrations of folate. The processes can also be used to
remove endogenous Vitamin B12 from albumin preparations. Preparations made
according to the processes of the invention give low level responses in both Vitamin
B12 and folate assays, such as Luminescent Oxygen Channeling Immunoassays
(LOCI), making the preparations useful as low value reference controls in assays
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measuring Vitamin B12 and folate. The preparations are particularly well-suited for use

in a series of reference controls for generation of a standard curve in these assays.

[0015] As used herein, the term “extremely low concentration”, and
grammatically-related terminology, refers to 0 to about 50 pg/ml in relation to Vitamin
B12, and 0 to about 1.0 ng/ml in relation to folate.

[0016] In an initial step of a process for removing endogenous Vitamin B12 and
folate according to the invention, an aqueous albumin solution is provided. The solution
can be prepared in a reaction vessel just prior to conducting the process according to
the invention, or can be provided as a previously prepared stock solution. To prepare
the aqueous albumin solution, a suitable albumin is provided and is dissolved in water
or an aqueous solution. Any suitable albumin can be used, including a serum albumin.
Human serum albumin is a suitable albumin for use in the processes aécording to the
invention. To mitigate biohazard concerns associated with handling human serum
products, any suitable non-human animal albumin can also be used. The specific
albumin chosen will depend on several considerations, including the nature of any test
samples with which the resultant albumin preparation will be used. Generally, bovine
serum albumin and other non-human serum albumins are considered suitable as
controls for assays in which human test samples are evaluated. Accordingly, BSA is
advantageous in the practice of the invention.

[0017] No matter the origin of the albumin, any suitable form of the chosen
albumin can be used. The inventors have noted that a powdered form provides several
advantages, including convenient storage, ease of handling, and sufficient stability.
Furthermore, a protease free albumin may be particularly advantageous at least
because solutions prepared with the albumin are more likely to remain stable over time.

[0018] Any suitable water or aqueous solution can be used in preparation of the
aqueous serum albumin solution. Examples of suitable waters include distilled water,
purified water, and water for injection (WFI).
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[0019] The aqueous albumin solution can be prepared to have any desired and
suitable albumin concentration. The specific concentration chosen will depend on
several considerations, including the nature of any diluent used for test samples with
which the resultant albumin preparation will be used. For example, if a 6% BSA
solution is used as a diluent for test samples in an assay with which the resultant
albumin preparation will be used, the initial aqueous albumin solution is advantageously

made at substantially the same concentration of BSA.

[0020] Following provision of the aqueous albumin solution, the solution is
contacted with a mixture of anion and cation exchange resins to produce a mixture that
contains the aqueous albumin solution and the mixture of exchange resins. For this
step, any suitable exchange resins can be used. For example, Amberlite IRN-78
(anion) and IRN-77 (cation) are suitable exchange resins for use in the methods of the
invention. The Amberlite resins are available from Klenzoid Equipment Company,
Lansdale Warehouse, 130 Domorah Drive, Montgomeryville, PA 18936.

[0021] The mixture of exchange resins should include an amount of each resin
that is proportional to the percent ion exchange capacity for that particular resin. For
example, if the anion exchange resin has a 40% ion exchange capacity and the cation
exchange resin has a 60% ion exchange capacity, the mixture of resins should
comprise 40% anion exchange resin and 60% cation exchange resin, by weight. Also,
the total amount of the anion and cation exchange resins in the mixture of exchange
resins should substantially comprise 100% of the mixture of exchange resins.

[0022] In another step of the process for making an albumin preparation, the pH
of the mixture containing the exchange resins and the aqueous albumin solution is
monitored. The pH value determined in this step can be considered an “initiation pH”
as another step of the method can be initiated when a desired pH is reached in this
step. Advantageously, the pH determination of this step comprises a monitoring of the
pH of the mixture over a period of time. The mixture is advantageously agitated during
this monitoring step. Once a desired initiation pH is achieved, the exchange resins are
separated from the mixture. The initiation pH at which the exchange resins are
separated from the mixture can be between about 4 and about 5 for processes using
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BSA. The specific pH chosen should be one that is sufficient to initiate separation of
folic acid from the solution. The inventors have determined that an initiation pH of
between about 3.5 and about 5.0 is advantageous in processes for making albumin
preparations having desired characteristics. An initiation pH between about 4.0 and 5.0

is particularly advantageous.

[0023] The separation step can comprise any suitable separation technique, and
the specific technique chosen will depend on various factors, including the form of the
ion exchange resins utilized. In one embodiment, the exchange resins are allowed to
settle in the reaction vessel and a supernatant fraction is removed from the mixture,
such as by pouring the fraction from an upper portion of the reaction vessel. The
separation step can include multiple separation steps, if desired. For example, a
supernatant fraction can be poured from the reaction vessel, leaving the resins within
the vessel, and simultaneously or subsequently exposed to a suitable filtration medium,
such as a section of filter paper placed in a funnel. Following separation, endogenous
Vitamin B12 and folate remain with the exchange resins.

[0024] Once the initiation pH is achieved and the supernatant fraction is
obtained, the pH of the supernatant fraction can be adjusted to a level that is sufficient
to stabilize the supernatant fraction. The inventors have determined that a pH of
between about 4.0 and about 4.5 is suitable, and that any suitable substance for
adjusting the pH of a solution can be used. The inventors have determined that 6N HCI
is suitable for this purpose. Advantageously, the pH is adjusted to about 4.0 in
processes using BSA. The supernatant fraction can be placed in a second reaction
vessel and can be agitated during this step, if desired. This adjustment step is

considered optional.

[0025] Once the desired pH is achieved, the pH of the supernatant fraction is
maintained for a period of time. As used herein, the term “maintained,” in the context of
this step, refers to the active or passive maintenance of the pH of the supernatant
fraction at substantially the same level over a period of time. The supernatant can be
maintained at this point for any desired period of time, and can be stored for later use.
The period of time can be any suitable period of time, and the specific period of time



WO 2006/020931 PCT/US2005/028855

-8-

chosen will depend on several considerations, including the immediacy of the need for
the albumin preparation. The period of time can be as brief as 1 second or less and as
long as several days or more. According to a particular embodiment, a period of time
lasting between about 30 and about 90 minutes is appropriate for this step.
Advantageously, the supernatant is maintained for a period of time of about 60 minutes.
This step can be conducted at room temperature, and can be done with agitation if
desired. Also, during this step, the pH of the supernatant can be monitored and

adjusted, if necessary, to maintain the pH at the level achieved in the prior step.

[0026] If desired, the pH of the supernatant fraction is adjusted to a level that is
suitable for the intended use of the resultant albumin preparation. For albumin
preparations that will be used in assays for determining analytes in body fluids, a pH
that is substantially similar to the particular body fluid is suitable. The inventors have
determined that a use pH of between about 7.0 and about 8.0 is suitable for most
intended uses, and that any suitable substance for increasing the pH of a solution can
be used in this adjustment step. The inventors have determined that both TRIS
((Hydroxymethyl) Aminomethane, available from Sigma) and NaHEPES (N-2-
Hydroxyethylpiperazine-N'-2-ethanesulfonic Acid, monosodium salt, available from
Research Organics) are suitable for this purpose. Also, the inventors have determined
that a pH of about 7.2 is particularly advantageous for processes using BSA.

[0027] Once the desired use pH is achieved, the albumin preparation is suitable
for use. If desired, the albumin preparation can be exposed to a suitable filtration
medium. For this optional step, a 0.2 micron sterile filter has been determined to be

suitable in methods using BSA.

[0028] Example 1 describes a specific process for removing endogenous Vitamin
B12 and folate from an albumin preparation that comprises BSA.

[0029] The invention includes albumin preparations produced by the processes
according to the invention. The albumin preparations according to the invention have
desirable characteristics that make the preparations particularly well-suited for use as
reference controls in assays for determining Vitamin B12 and folate in a test sample.
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Specifically, the albumin preparations give low level responses in Vitamin B12 and
folate assays, confirming that the preparations have extremely low concentrations of

these analytes.

[0030] The albumin preparations of the invention can be evaluated for levels of
both Vitamin B12 and folate using any suitable assay for determining these analytes in
a sample. One suitable assay technique for evaluating albumin preparations éccording
to the invention for levels of Vitamin B12 and folate is LOCIl. This assay measures
chemiluminescence generated by a photochemically activatable chemiluminescent
compound (PACC) in response to singlet oxygen or another activator. The
chemiluminescence generated in a LOCI is directly proportional to the amount of the
analyte of intérest in a sample because the activator is released from a photosensitive
dye that is associated with the analyte through specific binding. LOCI analyses can be
conducted in sandwich and competitive immunoassay formats and advantageously
include appropriate binding reagents associated with beads. Example 2
describes a general LOCI procedure that is suitable for evaluation of serum albumin

preparations according to the invention.

[0031] The invention also provideé kits useful for determining an analyte in a
sample suspected of containing the analyte. The kits according to the invention are
useful in the determination of Vitamin B12 and/or folate in a test sample, such as a
human or animal test sample. Kits according to the invention comprise at least one
albumin preparation having extremely low concentrations of Vitamin B12 and folate.
The albumin preparation can be produced by the processes of the invention. The kits
according to the invention can include additional optional components, such as one or
more albumin preparations containing a predetermined concentration of Vitamin B12
that is greater than that of the albumin preparation having an extremely low
concentration of Vitamin B12, one or more albumin preparations containing a
predetermined concentration of folate that is greater than that of the albumin
preparation having an extremely low concentration of folate, one or more PACCs, and
one or more photosensitive dyes.
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[0032] A kit according to one exemplary embodiment of the invention comprises
a first albumin preparation having extremely low concentrations of Vitamin B12 and
folate, and at least a second albumin preparation containing a predetermined
concentration of Vitamin B12 that is greater than that of the first albumin preparation.
The first albumin preparation can be produced by the processes of the invention.

[0033] A kit according to another exemplary embodiment of the invention
comptises a first albumin preparation having extremely low concentrations of Vitamin
B12 and folate, and at least a second albumin preparation containing a predetermined
concentration of folate that is greater than that of the first albumin preparation. The first
albumin preparation can be produced by the processes of the invention.

[0034] A kit according to another exemplary embodiment of the invention
comprises a first albumin preparation having extremely low concentrations of Vitamin
B12 and folate, and at least a second albumin preparation containing predetermined
concentrations of Vitamin B12 and folate that are greater than those of the first'albumin
preparation. The first aloumin preparation can be produced by the processes of the

invention.

[0035] A kit according to another exemplary embodiment of the invention
comprises a first albumin preparation having extremely low concentrations of Vitamin
B12 and folate, and a plurality of additional albumin preparations. Each of the plurality
of additional albumin preparations contains a predetermined concentration of Vitamin
B12 that is greater than that of the first albumin preparation. Advantageously, each
albumin preparation of the plurality of additional albumin preparations has a
predetermined concentration of Vitamin B12 that is distinct from the predetermined
concentration of Vitamin B12 of every other albumin preparation of the plurality of
additional albumin preparations.

[0036] A kit according to another exemplary embodiment of the invention
comprises a first aloumin preparation having extremely low concentrations of Vitamin
B12 and folate, and a plurality of additional albumin preparations. Each of the plurality
of additional albumin preparations contains a predetermined concentration of folate that
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is greater than that of the first albumin preparation. Advantageously, each albumin
preparation of the plurality of additional albumin preparations has a predetermined
concentration of folate that is distinct from the predetermined concentration of folate of
every other albumin preparation of the plurality of additional albumin preparations.

[0037] A kit according to another exemplary embodiment of the invention
comprises a first albumin preparation having extremely low concentrations of Vitamin
B12 and folate, and a plurality of additional albumin preparations. Each of the plurality
of additional albumin preparations contains predetermined concentrations of Vitamin
B12 and folate that are greater than those of the first albumin preparation.
Advantageously, each aloumin preparation of the plurality of additional albumin
preparations has predetermined concentrations of Vitamin B12 and folate that are
distinct from the predetermined concentrations of Vitamin B12 and folate of every other
albumin preparation of the plurality of additional albumin preparations.

[0038] A kit according to another exemplary embodiment of the invention
comprises, in packaged combination, an albumin preparation according to the
invention, an albumin preparation containing a predetermined concentration of Vitamin
B12, a first composition comprising a PACC and a member of a specific binding pair.
The member of a specific binding pair is able to specifically bind Vitamin B12 and can
comprise an antibody, a receptor, or a binding protein. Alternatively, the first
composition can comprise a PACC and a Vitamin B12 analog. The kit can include
additional optional items as well. For example, the kit can include a photosensitive dye.
The photosensitive dye can be in a non-compounded form, or be a portion of a
composition comprising the photosensitive dye and a member of a specific binding pair,
which can be able to specifically bind Vitamin B12, as above, or can be able to
specifically bind another member that is able to specifically bind Vitamin B12. For
example, the photosensitive dye can be a portion of a composition that includes the dye
and streptavidin. In this example, the composition can specifically bind any biotinylated
component, such as a biotinylated member that specifically binds Vitamin B12. In one
exemplary embodiment, the photosensitive dye is a portion of a composition comprising
the dye and streptavidin, and the kit also includes a biotinylated member that
specifically binds Vitamin B12.
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[0039] A kit according to another exemplary embodiment of the invention
comprises, in packaged combination, an albumin preparation according to the
invention, an albumin preparation containing a predetermined concentration of folate, a
first composition comprising a PACC and a member of a specific binding pair. The
member of a specific binding pair is able to specifically bind folate and can comprise an
antibody, a receptor, or a binding protein. Alternatively, the first composition can
comprise a PACC and a folate analog. The kit can include additional optional items as
well. For example, the kit can include a photosensitive dye. The photosensitive dye
can be in a non-compounded form, or be a portion of a composition comprising the
photosensitive dye and a member of a specific binding pair, which can be able to
specifically bind folate, as above, or can be able to specifically bind another member
that is able to specifically bind folate. For example, the photosensitive dye can be a
portion of a composition that includes the dye and streptavidin. In this example, the
composition can specifically bind any biotinylated component, such as a biotinylated
member that specifically binds folate. In one exemplary embodiment, the
photosensitive dye is a portion of a composition comprising the dye and streptavidin,
and the kit also includes a biotinylated member that specifically binds folate.

[0040] The invention also provides methods for determining Vitamin B12 in a test
sample suspected of containing Vitamin B12. An exemplary method according to the
invention includes a step of generating measurement data for a first reference control
albumin preparation having extremely low concentrations of Vitamin B12 and folate.
The first reference control albumin preparation can be produced according to the
processes of the invention. The method also includes a step of generating
measurement data for a second reference control albumin preparation having a
concentration of Vitamin B12 that is greater than that of the first reference control
albumin preparation. Another step of the method includes generating a standard curve
that correlates the measurement data for the first and second reference control albumin
preparations and the corresponding concentrations of Vitamin B12. The method also
includes the steps of generating measurement data for a test sample suspected of
containing Vitamin B12, and determining a concentration of Vitamin B12 in the test
sample by comparing the measurement data for the test sample to the standard curve
and extrapolating a corresponding concentration value.
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[0041] The invention also provides methods for determining folate in a test
sample suspected of containing folate. An exemplary method according to the
invention includes a step of generating measurement data for a first reference control
albumin preparation having extremely low concentrations of Vitamin B12 and folate.
The first reference control albumin preparation can be produced according to the
processes of the invention. The method also includes a step of generating
measurement data for a second reference control albumin preparation having a
concentration of folate that is greater than that of the first reference control albumin
preparation. Another step of the method includes generating a standard curve that
correlates the measurement data for the first and second reference control albumin
preparations and the corresponding concentrations of folate. The method also includes
the steps of generating measurement data for a test sample suspected of containing
folate, and determining a concentration of folate in the test sample by comparing the
measurement data for the test sample to the standard curve and extrapolating a

corresponding concentration value.

[0042] The invention also provides methods for determining Vitamin B12 and
folate in a test sample suspected of containing Vitamin B12 and folate. An exemplary
method according to the invention includes a step of generating measurement data for
a first reference control albumin preparation having extremely low concentrations of
Vitamin B12 and folate. The first reference control albumin preparation can be
produced according to the processes of the invention. The method also includes a step
.of generating measurement data for a second reference control albumin preparation
having concentrations of Vitamin B12 and folate that are greater than those of the first
reference control albumin preparation. In this exemplary method, the measurement
data generated for the first and second reference control albumin preparations include
measurement data relating to Vitamin B12 in each preparation and measurement data
relating to folate in each preparation. Another step of the method includes generating a
standard curve that correlates the Vitamin B12 measurement data for the first and
second reference control albumin preparations and the corresponding concentrations of
Vitamin B12. Another step of the method includes generating a standard curve that
correlates the folate measurement data for the first and second reference control

albumin preparations and the corresponding concentrations of folate. The method also
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includes the steps of generating Vitamin B12 and folate measurement data for a test
sample suspected of containing Vitamin B12 and folate. The method also includes the
steps of determining a concentration of Vitamin B12 in the test sample by comparing
the Vitamin B12 measurement data for the test sample to the standard curve for
Vitamin B12 measurement data and exirapolating a corresponding concentration value.
The method also includes the steps of determining a concentration of folate in the test
sample by comparing the folate measurement data for the test sample to the standard
curve for folate measurement data and extrapolating a corresponding concentration

value.

[0043] In the methods of determining analytes in a test sample according to the
invention, the steps of generating measurement data can comprise any suitable
technique for generating a measurable signal that relates to the presence of the
appropriate analyte in the sample of interest. Examples of suitable techniques include
the generation of a measurable fluorescent signal, the generation of a measurable
chemiluminescent signal, and the generation of a color change. The specific technique
chosen will depend on several considerations, including the nature of the components
used in the assay. LOCI is an example of a suitable technique for generating
measurement data in the methods of determining analytes according to the invention:

EXAMPLES

[0044] Example 1. Process for removing endogenous Vitamin B12 and folate
from an albumin preparation that comprises BSA.

[0045] The following is a detailed protocol for one process according to the
invention. The process is for making a BSA preparation having extremely low
concentrations of Vitamin B12 and folate.
1. In an appropriate reaction vessel, dissolve 60.0 grams (g) of protease free BSA
powder in 1.0 liter (L) of purified water and mix vigorously.
2. Determine the total quantity of mixed ion exchange resin required by using the
following formula:
g of mixed resin required = 1.1 * (1.0 liters of preparation) * 280 g/L
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3. Determine the required quantity for the individual anion and cation exchange
resins by using the following formulae:
g anion exchange resin = g of mixed resin required * % ion exchange
capacity of the anion exchange resin.
g cation exchange resin = g of mixed resin required * % ion exchange
capacity of the cation exchange resin.
4. Mix the required quantities of the anion and cation exchange resins ina 2 L
beaker.
5. With the BSA solution mixing vigorously, but without foaming, quickly add the
entire resin mixture to the BSA solution. |
6. Monitor the pH until it reaches 4.5+ 0.1.
7. Stop mixing the BSA solution and allow the resins to settle in the reaction
vessel.
8. Place a section of filter paper in an appropriate-sized funnel and decant the
solution into a 1L beaker.
9. Mix the solution and adjust the pH of the solution to 4.0 = 0.1 with 6N HCI.
10. Maintain the solution for about 60 minutes at pH 4.0.
11, Adjust the pH of the solution to 7.2 + 0.1 with either TRIS or NaHEPES.
12. Filter the solution through a 0.2 p sterile filter.

[0046] Example 2. LOCI B12 and folate assays suitable for evaluation of

albumin preparations according to the invention.

[0047] Albumin preparations according to the invention can be evaluated for both
B12 and folate levels using LOCI techniques. This example generally describes a LOCI
technique suitable for such evaluations.

[0048] Two latex bead reagents and a biotinylated analyte receptor are used.
One bead reagent, termed sensibead, is coated with streptavidin and contains a
photosensitive dye. A second bead reagent, termed chemibead, is coated either with
an antibody capable of binding the analyte of interest (sandwich immunoassay format)
or an analyte analog (competitive immunoassay format), and contains a
chemiluminescent dye.
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[0049] To conduct the assay, the three reagents are combined in a reaction
vessel with the sample of interest (e.g., an albumin preparation according to the
invention). If the analyte being determined is present in the sample, a bead-aggregated
immunocomplex is formed. The sample is subsequently illuminated at a wavelength at
which the photosensitive dye is able to absorb light. [f the complex was able to form,
meaning that the analyte was present at some level, singlet oxygen is generated by the
sensibeads due to the absorption of light. The singlet oxygen diffuses into the
chemibeads and triggers a chemiluminescent reaction.  Finally, the resultant
chemiluminescence is measured and correlated with a standard curve to determine the

concentration of the analyte present in the sample.

[0050] To measure B12 in a sample according to this technique, chemibeads
including either an antibody capable of binding B12 or a B12 analog are used. To
measure folate in a sample, chemibeads including either an antibody capable of binding
folate or a folate analog are used. For each analyte, the inventors have determined
that sensibeads containing a photosensitive dye that is able to absorb light at 680 nm is
suitable, and that chemibeads containing a chemiluminscent dye that generates
chemiluminescence detectable at 612 nm is suitable. -

[0051] The foregoing description includes the best mode for practicing the
invention as understood by the inventors at the time of filing the application for letters
patent. While the best mode has been described in the context of exemplary
embodiments, the invention is not limited to this best mode, or any of the exemplary
embodiments described herein.



WO 2006/020931 PCT/US2005/028855

-17-
WE CLAIM:

1. A process for removing endogenous folate from an albumin preparation,
the process comprising:

providing an aqueous albumin solution;

contacting the aqueous albumin solution with a mixture of anion and cation
exchange resins to create a reaction mixture;

monitoring the pH of the reaction mixture; and

separating the exchange resins from the reaction mixture to form a supernatant
fraction when the pH of the reaction mixture is at an initiation pH sufficient to initiate

separation of folic acid from the reaction mixture.

2. The process of Claim 1, wherein the aqueous albumin solution comprises

human serum albumin.

3. The process of Claim 1, wherein the aqueous albumin solution comprises

bovine serum albumin.

4. The process of Claim 1, wherein the initiation pH is between about 3.5
and about 5.0.

5. The process of Claim 1, wherein the initiation pH is between about 4.0
and about 5.0.

6. The process of Claim 1, further comprising maintaining the pH of the
supernatant fraction at the initiation pH for a period of time.

7. The process of Claim 1, further comprising adjusting the pH of the
supernatant fraction to a use pH that is between about 7.0 and about 8.0.

8. The albumin preparation produced by the process of Claim 1.
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9. A process for removing endogenous Vitamin B12 from an albumin
preparation, the process comprising:

providing an aqueous albumin solution;

contacting the aqueous albumin solution with a mixture of anion and cation
exchange resins to create a reaction mixure;

monitoring the pH of the reaction mixture;

separating the exchange resins from the reaction mixture to form a supernatant
fraction when the pH of the reaction mixture is between about 3.5 and about 5.0.

10.  The process of Claim 9, wherein the aqueous albumin solution comprises

human serum albumin.

11.  The process of Claim 9, wherein the aqueous albumin solution comprises

bovine serum albumin.

12.  The process of Claim 9, wherein the step of separating the exchange
resins from the reaction mixture to form a supernatant fraction is initiated when the pH
of the reaction mixture is between about 4.0 and about 5.0.

13.  The process of Claim 9, further comprising maintaining the pH of the
supernatant fraction for a period of time.

14. The process of Claim 9, further comprising adjusting the pH of the
supernatant fraction to a use pH that is between about 7.0 and about 8.0.

15. A method of determining an analyte in a test sample suspected of
containing the analyte, the method comprising:

performing an immunoassay technique using a reference control comprising an
albumin preparation having a concentration of Vitamin B12 between O and about 50
pg/ml and a concentration of folate between 0 and about 1.0 ng/ml.

16. The method of Claim 15, wherein the immunoassay technique comprises
a Luminescent Oxygen Channeling Immunoassay.
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17.  An albumin preparation having a concentration of folate between 0 and

about 1.0 ng/mi.

18.  An albumin preparation having a concentration of Vitamin B12 between 0

and about 50 pg/ml.

19. A kit for use in an assay for determining an analyte in a test sample,
comprising:

a first albumin preparation having a concentration of Vitamin B12 between 0 and
about 50 pg/ml; and

a second albumin preparation containing a predetermined concentration of
Vitamin B12 that is greater than the concentration of Vitamin B12 of the first albumin

preparation.

20. The kit of Claim 19, further comprising a third albumin preparation
containing a second predetermined concentration of Vitamin B12 that is greater than
the predetermined concentration of Vitamin B12 of the second albumin preparation.

21. The kit of Claim 19, further comprising a composition comprising a
photochemically activatable chemilumiriescent compound and a member selected from
the group consisting of a member of a specific binding pair that is able to specifically
bind Vitamin B12 and a Vitamin B12 analog.

22. A kit for use in an assay for determining an analyte in a test sample,
comprising:

a first albumin preparation having a concentration of folate between 0 and about
1.0 ng/ml; and

a second albumin preparation containing a predetermined concentration of folate
that is greater than the concentration of folate of the first albumin preparation.

23. The kit of Claim 22, further comprising a third albumin preparation
containing a second predetermined concentration of folate that is greater than the
predetermined concentration of folate of the second albumin preparation.



WO 2006/020931 PCT/US2005/028855

-20-

24. The kit of Claim 22, further comprising a composition comprising a
photochemically activatable chemiluminescent compound and a member selected from

the group consisting of a member of a specific binding pair that is able to specifically
bind folate and a folate analog.



	Abstract
	Bibliographic
	Description
	Claims

