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Abstract of the disclosure

The invention provides a use of glyburide for treating acute stroke and other conditions, to
provide a substantially steady level of glyburide in a patient’s blood. The use provides use of
a bolus of glyburide followed by first continuous infusion of glyburide at a first rate for a first
period of time, followed by a second continuous infusion of glyburide at a second rate for a
second period of time. The use optionally includes use of a third continuous infusion of

glyburide or a second bolus of glyburide.
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METHODS OF INTRAVENOUS ADMINISTRATION OF GLYBURIDE AND OTHER DRUGS

This application is a divisional application of co-pending application Serial No. 2,806,069
filed July 18,2011.

5  TField of the Invention

This invention relates to the field of medical treatment methods, including intravenous

methods of administration of drugs to a subject.
‘ Backgreund

Glyburide (also known as, e.g., glibenclamide) is a sulfonylurea drug used in treating
10  diabetes. The systematic name of glyburide is 5-chloro-N-(4-[ N-(cyclohexylcarbamoyl)
sulfamoyl]phenethyl)-2-methoxybenzamide. Glyburide preferentially binds to and affects the
sulfonylurea receptor 1 (SUR1) but at higher concentrations also binds to and affects the

sulfonylurea receptor 2 (SUR2).

Glyburide has been suggested as a therapy for acute stroke (ischemic and hemorrhagic),
15 traumatic brain injury (TBI), spinal cord injury (SCI), myocardial infarction (MI), shock

(including hemorrhagic shock), organ ischemia, and ventricular arrhythmias.

The pharmacokinetic parameters of intravenous glyburide have been described in

numerous publications (see Table 1).
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Table 1
Pharmacokinetic Parameters of Glyburide after Intravenous Administration

Publication McEwen Sprauf® Rydberg Rogers® | Sorgel® M°r:£'5° Neugebauer’ onsson
N'D.DM(NO" Healthy males
Healthy | Healthy | Healthy Healthy |  nsulin and females
. dependent
Patient Healthy males males males Healthy males diabetes
Population males and and and males and .
mellitus)
females | females | females females
males and
females
N 20 52 8 8 24 8 20 10
Dose (mg) 1.48% 40 1.0 1 15 2.4 1.25 2.0
Crmax (nG/ML) - - - 331465 648 376 196
AUC (ng x ) 361+10 283 )
h/mL) - - 193 2 551
Clearance:
(L/h) 2,924 . 5.46%¢ . . 4.42 441 1684
{mL
Jmi . 74;’ 2 73.54 1013
n) 49 91*t - 73.7¢
R 11.22¢
Va Liters) 9.7¢ - 10.9%+ ; 3 7.4 1164 -
Beta (1/h) 0.3 - 0.52%% 0.517 - 0.62 0.38 -
1.50£0.3 | 1.4710.4
tyz (h) 246 6 2 A7 po0a1 | 1a8t 1.82 115
tmax (h) - - - - 0.09 - - -
Mean
subject 74.1 - 74.6 57-88 - 69.7 - -
weight (kg)

*normalized to 70 kg
5 1 Data from Caucasian patients
I Not presented in the publication, data generated from information presented in the publication.
AUC, area under the time-concentration curve; Cpa, the maximum concentration of the drug; Vg,
the volume of dlstrlbutlon of drug
! McEwen, et al. 1982; ? Spraul et al 1989; 3 Rydberg et al. 1995 *Rogers et al. 1982; ° Sorgel
10  etal. 1997; ® Morrison et al. 1982;” Neugebauer et al. 1985; & Jénsson et al. 2000.

While the intravenous (“i.v.” or “IV”) glyburide dose in these and other studies was
delivered within a few minutes in the majority of studies, several of the studies included
continuous infusions of an hour or more. Garrel et al. (1987) administered a 1 mg i.v. bolus
15  dose, followed by 0.3 mg/h for 17 hours, to six subjects with IDDM (insulin-dependent diabetes
mellitus); the total dose was 6.1 mg glyburide. In addition, Groop et al. (1987) dosed 16 normal
subjects with a total of 2.1 mg over 4 hours, and Neugebauer et al. (1985) dosed ten normal

subjects with a total of 2 mg i.v. glyburide over 1 hour.
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Doses for bolus infusions (i.e., infusions of three minutes or less) ranged between 1 and

2.4 mg (Rydberg et al. 1994).

The doses and duration of dosing of the studies described above are presented in Table 2.

Table 2
Dose and Duration of Dosing in Select Clinical Studies of Intravenous Glyburide.
Garrel et Groop et Neugebauer et Rydberg et Bank et
al. 1987 al. 1987 al. 1985 al. 1994 al. 2000

N 6 16 10 8 22
Bolus dose 1 mg 0.84 mg N/A 2.4 mg --
Duration of 17 hours 4 hours 1 hour - 10 min
infusion
Infusion 0.3 mg/hr | 0.35 mg/hr 2 mg/hr -- 6 mg/hr
dose/hr
Bolus dose 1 mg 0.84 mg N/A 2.4 mg -
Total dose 6.1 mg 2.1 mg 2 mg 2.4 mg 1 mg

Maximum glyburide plasma concentrations were provided for some studies, and ranged
from 200 to 436 ng/mL (Rogers et al. 1982; Groop et al. 1987; Bank et al. 2000; Jonsson et al.
2000). Subjects in the study by Groop et al. (1987), who received a bolus dose followed by
continuous i.v. infusion, reached a mean glyburide Cy.x of 240 ng/mL after administration of the
bolus, and a steady-state concentration of 88 - 93 ng/mL during the 220 minutes of continuous

infusion.
SUMMARY OF THE INVENTION

Methods of administering glyburide, or other drug, are disclosed. The novel methods
disclosed hetrein include methods of administering glyburide, or other drug, over periods of more
than an hour to a subject, and preferably over periods of many hours (e.g., about 72 hours or
about 96 hours or about 120 hours), and in particular include intravenous methods of
administering glyburide, or other drug, to a subject. The methods disclosed herein may be
useful for treating a subject in need of treatment for, e.g., acute stroke (ischemic and
hemorrhagic), traumatic brain injury (TBI), spinal cord injury (SCI), myocardial infarction (MI),
shock (including hemorrhagic shock), organ ischemia, and ventricular arrhythmias. In these and
other indications, the use of intravenous glyburide is preferable as targeted glyburide plasma
levels can be more quickly and reliably reached and maintained. The methods disclosed herein
provide rapid achievement of therapeutic levels of glyburide, or other drug, following initiation
of drug administration, and also provide for maintenance of therapeutic levels of glyburide, or
other drug, over an extended period of time, e.g., for about 72 hours or about 96 hours or about

120 hours),. In addition, the methods disclosed herein provide rapid achievement of therapeutic
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drug levels, maintenance of therapeutic drug levels for an extended period of time, and further

avoid excessive levels of drug and so avoid possible drug side-effects.

Embodiments of the methods of administering glyburide, or other drug, to a subject
include intravenous administration of a bolus of glyburide, or other drug, followed (either
substantially immediately, or after a delay after completion of the bolus administration) by a
continuous infusion of glyburide, or other drug. Further embodiments of the methods of
administering glyburide, or other drug, to a subject include intravenous administration of a first
bolus of glyburide, or other drug, followed (either substantially immediately, or after a delay
after completion of the bolus administration) by a continuous infusion of glyburide, or other
drug, followed by a second bolus of glyburide, or other drug. In further embodiments, a second
infusion may follow a second bolus. In yet further embodiments, multiple blouses and multiple

infusions may be administered to a subject.

In embodiments, the administration of glyburide to a subject extends over periods of
more than an hour to a subject; in particular embodiments, the methods of administration of
glyburide to a subject are intravenous methods of administration of glyburide to a subject where
the administration extends over periods of more than an hour. For example, in embodiments,
administration of glyburide, or other drug, extends over periods of more than about 72 hours. In
other embodiments, administration of glyburide, or other drug, extends over periods of more
than about 10 hours, or more than about 20 hours, or more than about 30 hours, or more than
about 40 hours, or more than about 50 hours, or more than about 60 hours, or more than about
70 hours.

The methods of administration include administration of glyburide in a bolus injection to
a subject, where the bolus injection is administered to the patient over a period of time of about 3
minutes or less; and where the bolus administration is followed by a continuous infusion of
glyburide. In embodiments, the bolus is followed substantially immediately by the initiation of
the continuous infusion (e.g., the continuous infusion commences less than one hour, or less than
30 minutes, or less than 10 minutes, or less than 5 minutes, or less than 3 minutes, or less than 2

minutes, or less than 1 minute, after the completion of the bolus administration).

In further embodiments, the methods of administration include administration of
glyburide in a bolus injection to a subject, where the bolus injection is administered to the
patient over a period of time of about 3 minutes or less; and where the bolus administration is
followed by a continuous infusion of glyburide, or other drug, and by one or more further bolus
injections of glyburide, or other drug. In embodiments, a second bolus injection is administered

substantially immediately after the completion of the continuous infusion (e.g., the second bolus

4
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administration commences less than one hour, or less than 30 minutes, or less than 10 minutes,
or less than 5 minutes, or less than 3 minutes, or less than 2 minutes, or less than 1 minute, after
the completion of the continuous infusion). A second continuous infusion may begin
substantially immediately after the completion of the second bolus injection, or a second
continuous infusion may begin after an extended period of time after the completion of the first
continuous infusion. In embodiments, a third bolus injection may begin after the completion of
the second continuous infusion, and may begin either substantially immediately after the
completion of the second continuous infusion, or may begin after an extended period of time
after the completion of the second continuous infusion. Similarly, a fourth, or fifth, or other
further bolus injection, and/or further continuous infusion may be administered, either

substantially immediately, or after an extended period of time.

In further embodiments, multiple bolus injections of glyburide, or other drug, may be
administered to a subject, without an intervening continuous infusion of glyburide, or other drug.
In addition, in yet further embodiments, multiple continuous infusions of glyburide, or other
drug, may be administered to a subject, without an intervening bolus injection of glyburide, or
other drug. Such multiple bolus injections, or continuous infusions, or combinations thereof,
may be administered substantially immediately after the previous injection or infusion, or may

be administered after an extended period of time after the previous injection or infusion.

A continuous infusion provides the administration of glyburide, or other drug, over an
extended period of time, where an extended period of time may be a period of time measured in
minutes (e.g., a few or several or many minutes), or measured in hours (e.g., a few or several or

many hours), or measured in days (e.g., a few or several or many days).

In embodiments of the methods disclosed herein, the concentration of glyburide, or other
drug, is higher in the formulation administered by bolus injection than the concentration of

glyburide, or other drug, in the formulation administered by continuous infusion.

Applicant discloses herein that the blood levels of glyburide in human subjects typically
reaches a peak level some hours following initiation of glyburide administration (e.g., after
initiation of a bolus injection of glyburide followed by a continuous infusion of glyburide to the

subject).

In a particular embodiment, Applicant discloses herein a 3 phase dosing regimen suitable
for overcoming the dip in glyburide plasma levels which occurs several hours following the
initiation of glyburide administration. In embodiments, such a 3 phase dosing regimen

comprises:
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(@ a bolus followed by a second bolus followed by a continuous infusion

(b)  abolus followed by an infusion at Rate 1 for A Hours followed by an infusion at
Rate 2 for the remainder of the dosing period, where Rate 1 > Rate 2 and A ranges from 1-20
hours. (“Rate 1” refers to a first rate, and “Rate 2” refers to a second rate, of administration of

glyburide, or other drug, typically measured as, e.g., micrograms per hour (pug/hr).)

In a further embodiment, administration of glyburide, or other drug, is provided by 4 or
more phases in the dosing regimen where multiple boluses and/or multiple infusion rates can be
used. In such an embodiment, multiple rates and durations of administration are also provided

(e.g., a Rate 1, Rate 2, Rate 3, Rate 4, etc.; and time periods A, B, C, etc.).

For example, Rate 1 may vary between about 15 pg/hr and about 200 - 300 pg/hr (e.g.,
between about 16.7 pg/hr and 250 pg/hr), and Rate 2 may vary between about 15 pg/hr and
about 200 - 300 pg/hr (e.g., between 16.7 and 250 pg/hr). For example, time period A may vary
from about 1 to about 10 hours, or from about 1 to about 20 hours. The total amount of
glyburide, or other drug, delivered to the subject is the sum of the amount delivered by the bolus
injection(s) plus the amount delivered during the continuous infusion. The amount of glyburide,
or other drug, delivered to the subject during continuous infusion is calculated by multiplying
the Rate times the time period (e.g., Rate 1 X time period A). In embodiments, the daily dose
(the dose over a 24 hour period, for example, the dose for the first 24 hours of glyburide
administration) may be determined as follows: first Bolus + Rate 1 x A + Rate 2 x (24-A). In
embodiments, the dose for the first 24 hours will be less than about 6 mg, or less than about 5
mg, or less than about 4 mg, and preferably may be less than about 3.5 - 4 mg, or less than about

3.13 mg or less than about 3 mg.

Thus, in embodiments, it is preferred that the total amount of glyburide administered to
the subject per day be less than about 10 mg, or more preferably less than about § mg, or more
preferably less than about 6 mg, and still more preferably less than about 5 mg, or yet still more
preferably less than about 4 mg, or even more preferably less than about 3 mg of glyburide per

day.

In a further embodiment, a bolus of about 125 - 150 pg, e.g., about 130 pg, of glyburide
is administered to a subject followed by a continuous infusion of about 150 - 175 pg/hr, e.g.,
about 163 pg/hr, of glyburide for about 6 hours and then a further continuous infusion of about
100 - 125 pg/hr, e.g. about 112 pg/hr, glyburide is administered for about 50 - 75 hours, e.g.
about 66 hours, for a total dosing period of about 72 hours. Thus, in this embodiment, the total

daily dose of glyburide on Day 1, Day 2 and Day 3 may be about 3-4 mg, 2.5 - 3 mg, and 2.5 - 3
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mg; e.g., about 3 mg, 2.5 mg, and 2.5 mg, respectively; or about 3.12 mg, 2.69 mg, and 2.69 mg

respectively.

In a yet further embodiment, a bolus of glyburide, or other drug, is administered, and the
bolus is followed by a continuous infusion of glyburide, or other drug, and then a further bolus
or further boluses is/are administered, effective to raise early plasma levels of glyburide, or other
drug, to desired levels. For instance, such an embodiment of the methods disclosed herein
would include administration of a bolus of 125 - 150 ug, e.g., about 130 pg, glyburide followed
by a continuous infusion of 100 - 125 pg/hr, e.g., about 112 pg/hr of glyburide, with a second
glyburide bolus of 125 - 150 pg, e.g., about 130 pg, administered at hour 1, 2, or 3. In

embodiments, further boluses may be administered as well.

In a further embodiment, Applicant discloses herein a method of administering glyburide,
or other drug, to a subject, comprising: (a) a bolus administration of glyburide, or other drug; (b)
a first continuous infusion administration of glyburide, or other drug after said bolus
administration of glyburide, or other drug, wherein in said first continuous infusion glyburide, or
other drug, is administered at a first rate of administration for a first period of time; and (c) a
second continuous infusion administration of glyburide, or other drug after said first continuous
infusion of glyburide, or other drug, wherein in said second continuous infusion glyburide, or
other drug, is administered at a second rate of administration for a second period of time;
whereby glyburide, or other drug, is administered to a subject effective to provide a substantially
steady level of glyburide, or other drug, in the blood of said subject over a desired period of time.
In a particular example of this further embodiment, the bolus is a bolus of about 125 - 150 pg,
e.g., about 130 pg, of glyburide, and the bolus is followed by a continuous infusion of about
150-175 pg/hr, e.g., about 163 pg/hr of glyburide for about 6 hours; and then a further
continuous infusion of about 100 - 125 pg/hr, e.g., about 112 pg/hr glyburide is administere’d to
the subject for about 66 hours, for a total period of glyburide administration of about 72 hours.
The total daily dose of glyburide on Day 1, Day 2 and Day 3 is thus about 3 mg, 2.5 mg, and 2.5
mg respectively; or about 3.12 mg, 2.69 mg, and 2.69 mg respectively.

Dosing of glyburide, or other drug, may be determined as a function of a subject’s weight,
or age, or gender, or height, or body surface area, or a combination of one or more of these, and
the rates and bolus may be expressed as a function of one or more of these measures or methods

of dosing.

The methods disclosed herein provide advantages for treating subjects in need of a fairly
steady amount of glyburide introduced rapidly and maintained over an extended period of time

(e.g., for up to about 72 hours). For example, where a subject has suffered a stroke, or traumatic

7
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brain or spinal cord injury, rapid achievement of therapeutic levels of glyburide may be
important to a successful therapeutic outcome; in addition, maintenance of such therapeutic
levels may likewise be important to a successful therapeutic outcome; however, it may also be
important to prevent sustained levels of glyburide that are too high for the subject (e.g., to avoid
hypoglycemia, extensive action of glyburide on the SUR2 receptor, or other complications). The
experimental results and methods disclosed herein provide methods for achieving and
maintaining therapeutic levels of glyburide rapidly, and over an extended period of time, and
provide methods for avoiding excessive levels of glyburide, and so provide useful and
advantageous treatments for subject in need of glyburide treatment. Subject in need of such
treatments may include, for example, subjects suffering from acute stroke (ischemic and
hemorrhagic), traumatic brain injury (TBI), spinal cord injury (SCI), myocardial infarction (MI),

shock (including hemorrhagic shock), organ ischemia, and ventricular arrhythmias.

It will be understood that other drugs, in addition to glyburide, may be administered to a
subject according to the methods disclosed herein. Administration of such other drugs may be
particularly advantageous where the other drug has a pharmacokinetic profile similar to that of

glyburide, as disclosed herein, or shares some of the pharmacokinetic properties of glyburide.

Applicants have discovered that it is preferable to avoid contact of a glyburide solution
with polyvinyl chloride (PVC), as Applicants have discovered that the concentration of
glyburide is reduced in glyburide solutions placed in contact with PVC. Applicants have
invented methods to minimize such reduction of the concentration of glyburide is reduced in
glyburide solutions placed in contact with PVC, and have invented methods of administration of
glyburide which avoid contact of glyburide solutions with PVC. For example, Applicants have
discovered that use of polyethylene bags, tubing, and filters, or polyethylene-coated bags and
tubing, is preferred for the administration of glyburide solutions over the use of PVC-containing

bags, tubing and filters.

Applicants disclose herein methods of preparing a container or device used in the
administration of glyburide, e.g., in the administration of a therapeutic glyburide solution to a
patient in need of such a therapeutic solution, are provided herein. Such methods of preparing a
container or device, such as preparing a container, tube, and/or filter, comprise contacting a
container, a tube, or a filter with a glyburide flushing solution. Such methods may include, for
example, flushing a container, tube and/or filter with said glyburide flushing solution prior to its
use in the administration of glyburide; the flushing may include flushing with at least about 50
mL, or at least about 70 mL, or more of the glyburide flushing solution. A glyburide flushing

solution may have a glyburide concentration of at least about 2 pg/ml. of glybﬁ;ride, or about 2

8
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ug/mL to about 8 pg/mL of glyburide, or about 5 to 6 pg/mL of glyburide, or greater
concentrations of glyburide. Such methods include use of containers and devices, including
bags, tubes, and filters which may have polyvinyl chloride (PVC) surfaces that may contact said

glyburide therapeutic solution.

Applicants disclose herein methods of administering a glyburide therapeutic solution,
wherein a container, a tube, and/or a filter is contacted (e.g., flushed) with a glyburide flushing
solution prior to use of the container, tube, or filter in the administration of said glyburide
therapeutic solution. The flushing may be flushing with at least 50 mL, or about 70 mL, or more,
of the glyburide flushing solution. The glyburide flushing solution may have a glyburide
concentration of at least about 2 pg/mL, or about 2 to about 8 pg/mL, or more of glyburide. The
surfaces of containers, tubes, and/or a filters used for the administration of a glyburide
therapeutic solution are preferably made of one or more materials other than polyvinyl chloride
(PVC), for example, with polyethylene, in order to avoid contact of the glyburide therapeutic
solution with PVC.

Applicants further provide methods of administering glyburide therapeutic solutions, in
which a high concentration glyburide solution (e.g., at least about 10 pg/mL glyburide) is
filtered and then diluted to provide a glyburide therapeutic solution (typically of lower glyburide
concentration than the high concentration glyburide solution), and administering the glyburide
therapeutic solution using delivery means made of one or more materials other than polyvinyl
chloride (PVC), such as, ¢.g., polyethylene. A high concentration glyburide solution may have a
glyburide concentration of between about 0.5 mg/mL glyburide and about 1 mg/mL glyburide,
and may have a glyburide concentration of at least about 1 mg/mL glyburide. The glyburide
therapeutic solution may be stored after filtering and prior to administration; in embodiments,
the filtered glyburide therapeutic solution is storcd within a container having an inner surface in
contact with said glyburide therapeutic solution, wherein said container inner surface is made

from one or more materials other than polyvinyl chloride (PVC), such as, e.g., polyethylene.

It will be understood that solutions discussed herein, such as glyburide solutions, and
including without limitation, glyburide therapeutic solutions, glyburide flushing solutions, high
concentration glyburide solutions, and other solutions may be filtered, and that such filtering is
preferably sterile filtering, effective to provide sterile solutions suitable for administration to a
patient. Such sterile filtration may include, for example, filtration through a sterile 0.2 micron

filter, or other sterile filter suitable for use in providing sterile filtered solutions.
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BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 - Mean plasma glyburide concentrations for 0.4 mg/day glyburide.
Fig. 2 - Mean plasma glyburide concentrations for 3 mg/day glyburide.
Fig. 3 - Mean plasma glyburide concentrations for 6 mg/day glyburide.
Fig. 4 - Mean plasma glyburide concentrations for 10 mg/day glyburide.

Fig. 5 - Median blood glucose levels for placebo (0 mg/day glyburide), 0.4 mg/day
glyburide, and 3 mg/day glyburide.

DETAILED DESCRIPTION OF THE INVENTION
Definitions

Terms used herein would be understood by those of skill in the art, and are to be
understood in the manner accepted by those of skill in the art. Further definitions are provided

herein to further explain and define terms.

NN 37 <6

As used herein, “patient,” “volunteer,” “subject” and the like, whether singular or plural,

refers to human patients, volunteers, subjects, and the like.
As used herein, “ALT” is an acronym and means alanine transaminase.
As used herein, “AST” is an acronym and means aspartate transaminase.

As used herein, the term “dose” and its grammatical equivalents refers to the amount of
glyburide administered to a subject. A dose may be described in terms of the grams of glyburide,
or in terms of the weight/volume of diluent administered to the subject (e.g., milligrams per
milliLiter: mg/mL; micrograms per milliLiter: pg/ml; nanograms per milliliter: ng/mL; etc.).
The glyburide may be in water, such as sterile water for injection or other suitable water; in
saline; in sugar solution; or in any pharmaceutically acceptable solution, which may include any
other pharmaceutically acceptable drugs, excipients, osmoticants, diluents, buffers, preservatives,

or other compounds or additives suitable for use in a fluid for injection.

As used here, the term “Cpax” indicates the maximum concentration, in the blood, of

glyburide.

As used here, the term “AUC” indicates area under the curve (the integral of the plasma
concentration of the drug over an interval of time), and is used as a measure of the total amount

of glyburide, or other drug, to which the subject is exposed by the drug administration.

As used here, the term “clearance” refers to the loss of glyburide, or other drug, from the
blood of the patient. Clearance refers to a fraction of a (theoretical) volume of plasma from

10
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which the drug has been completely removed, per unit of time. Clearance may be measured, for

example, in liters per hour (L/h), in milliters per minute (mL/min).

As used herein, the term “V4” refers to volume of distribution, a term known to those of
skill in the art, which refers to the volume (or potential volume) into which a drug, such as
glyburide, would be distributed in a subject’s body if it were distributed homogeneously (i.e., at
the same concentration throughout that volume). Volume of distribution is typically measured

in liters or liters per kilogram (L or L/kg).

As used herein, the term “Beta” provides a measure of the rate of transport of a drug,

such as glyburide, into or out of the blood and tissue of a subject.

As used herein, the term “ty” or “t,ero” refers to the initial time, from which further time
measurements are taken. For example, where glyburide or other drug is administered to a
subject, the time t is the time at which administration commences. This initial time, the time t;,
is the time at which administration commences whether the administration is bolus
administration, continuous infusion, bolus administration followed by continuous infusion,
administration with periods of time in which no drug, or different amounts of drug, are

administered, or combinations of these.

As used herein, the term “t;»” refers to the half-life, typically measured in hours (h),
minutes (min) or seconds (s), of a drug that has been administered to a subject. For example,
the time to which the level (e.g., concentration) of glyburide or other drug (in the blood of a
subject to which glyburide or other drug has been administered) drops to half its previous value

is the ty» for that subject.

As used herein, the term “tya,” refers to the time to which the level (typically
corncentration in the blood) of a drug that has been administered to a subject reaches its
maximum level. For example, the time to which the level (e.g., concentration) of glyburide or
other drug (in the blood of a subject to which glyburide or other drug has been administered)

reaches its maximum after initial administration is the tmax for that subject.

As used here, the term “bolus” refers to administration of glyburide or other drug in a
single injection that lasts for a relatively short period of time. As used herein, a bolus lasts for a
period of time of about 3 minutes or less. A bolus injection may be an injection of a relatively

high dose or concentration of drug.

As used here, the term “continuous” refers to administration of glyburide or other drug in
an injection that lasts for an extended period of time. A continuous injection may be an injection

of a moderate dose or concentration of drug, or of a relatively low dose or concentration of drug.

11
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The term “infusion” is often used with continuous injection; as used herein, “continuous
injection” and “continuous infusion” both equally refer to the intravenous administration of a

drug, such as glyburide, to a patient over an extended period of time.

As used herein, an “extended period of time” refers to a period of time that is longer than
one or two or three minutes. For example, an extended period of time may be a period of about
10 minutes, or about 20 minutes, or about 30 minutes, or about 40 minutes, or about 50 minutes,
or more. In further examples, an extended period of time may be a period of about one hour, or
about 2 hours, or about 3 hours, or about 4 hours, or about 5 hours, or about 6 hours, or about 7
hours, or about 8 hours, or about 9 hours, or more. In further examples, an extended period of
time may be a period of about 10 hours, or about 12 hours, or about 15 hours, or about 20 hours,
or about 25 hours, or about 30 hours, or about 40 hours, or about 44 hours, or about 48 hours, or
more. It will be understood that an extended period of time may also be a period of about one

day, or about two days, or about three days, or about four days, or about five days, or more.

As used herein, “substantially immediately” refers to a period of time that is less than
about one hour, or less than 30 minutes, or less than 10 minutes, or less than 5 minutes, or less
than 3 minutes, or less than 2 minutes, or less than 1 minute, after a previous event or time

period.

As used herein, the term “placebo” refers to an ostensibly pharmaceutical formulation
which lacks a pharmaceutically active ingredient, or lacks the particular pharmaceutical
ingredient of interest in a particular study. In the experiments disclosed herein, “placebo” refers
to a formulation identical to the formulation given to test subjects but lacking glyburide (e.g.,
including mannitol and NaoH, but not including glyburide). In general, a placebo may include
inert compounds, and any pharmaceutically acceptable compound which may be found in a
medicament, so long as it lacks a pharmaceutically active ingredient (as determined with respect

to the pharmaceutical ingredient to which it is to be compared).
As used herein, the term “BG” refers to blood glucose.
As used herein, the term “PRN” means prescribed as needed.

In the following, time periods may be indicated as hours (e.g., H10 indicates at hour 10,
or 10 hours following initiation of treatment) or days (e.g., D2 indicates day 2, or the second day

following initiation of treatment).

The term “D5W as used herein indicates water with 5grams (g) of dextrose per 100

milliliters (mL) of water.

“RP-1127” refers to glyburide, or to glyburide formulations.
12
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Applicant has performed experiments including the administration of glyburide and of

placebo to subjects. Results of these experiments are disclosed in the following examples.

EXAMPLES

Glyburide Storage and Administration

Phase 1 Study

We determined through in-use stability testing that glyburide concentration is reduced by
contact with to poly-vinyl chloride (PVC). For example, glyburide concentration is reduced
when a glyburide-containing solution is passed through PVC tubing, or stored in a PVC bag.
For example, we determined that glyburide concentration is reduced when glyburide-containing
solutions are stored in PVC bags at glyburidc concentrations below 10 pg/mL. One possible
explanation is that glyburide adsorbs to PVC. At 10 pg/mL glyburide we were able to use a A
standard PVC bag (but not PVC tubing) with an acceptable amount of loss of glyburide (e.g.,
loss presumably due to adsorption to PVC).

We further discovered that glyburide concentration in a glyburide-containing solution is

reduced by passage though a filter, such as through a 0.2 micron in-line filter.

Thus in the human experiments in the application, e.g., for continuous infusion,
glyburide was administered through low sorbing polyethylene (PE)-lined tubing with an inline 4
filter that had been flushed according to a predetermined flushing protocol (see below) designed
to ensure that the concentration of glyburide was reduced by no more than about 10%. For the
lower doses, i.e. 0.4 mg/day, 3 mg/day and 6 mg/day (in which the glyburide concentration was
less than 10 pg/mL), we used PVC-frec bags. For the 10 mg/day dose (in which the glyburide

concentration was 10 pg/mL), we used PVC bags.

For bolus injections, at all concentrations, we used a PALL Pharmassure 0.2 micron filter,
HP1002 (Pall Life Sciences, 600 South Wagner Road, Ann Arbor, MI 48103) that had been
flushed with the glyburide solution to be administered (ranging from about 2-3 pg/mL to about
50-75 pg/mL, e.g., ranging from about 2.5 pg/mL to about 60 pug/mL (for example, from 2.48
ng/mL to about 62.00 pg/mL) prior to usc for injection.

Specifically:

» The PVC free bag used was the B Braun EXCEL L8000 (B. Braun Medical Inc., 824
Twelfth Avenue, Bethlehem, PA 18018.

* The PVC bag used was the Viaflex™ 1,000 mL 2B1324X (Baxter, One Baxter Parkway,
Deerfield, IL 60015-4625).

13
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¢ The Carefusion™ 2260-0500 (CarcFusion Corporation, 3750 Torrey View Court, San

Diego, CA 92130) low sorbing administration set attached to an Carefusion 20350E

(CareFusion Corporation, 3750 Torrey View Court, San Diego, CA 92130) low sorbing

extension set with a 0.2 micron low protein binding filter was used for administering

5 glyburide at 10 ug/mL concentration.

¢ The Carefusion 10010454 (CareFusion Corporation, 3750 Torrey View Court, San Diego,

CA 92130) low sorbing administration set with built in 0.2 micron filter was used for

administration of glyburide at concentrations below about 10 pg/mL.

* An Alaris™ Pump unit (CarcFusion Corporation, 3750 Torrey View Court, San Diego, CA

10 92130) compatible with the above products was used.

Table 1: Flushing Pretocols for Infusion and Bolus Administration

Concentration | Equipment Used Flushing with Glyburide Flushing Solution
| (ug/mL)
Less than 10 B Braun EXCEL Prepare a B Braun EXCEL bag with the required
(Infusion) Bag 1.8000, concentration.
Carefusion Flush so that 120 mL is released from the distal end.
10010454 Wait 15 minutes.
administration set Flush tubing with 120 mL of solution.
with integrated Wait 15 minutes.
filter Flush tubing with 120 mL of solution.
Wait 15 minutes.
Attach a newly mixed B Braun EXCEL bag of the
same concentration to the administration set, flush
with 120 mL of solution immediately prior to
administration (i.e. bedside or just before dosing).
Each 120 mL flush should take at least approximately
7-8 minutes.
10.0 Viaflex PVC Bag, | Prime so that 10 mL is released from distal end.
(Infusion) Carefusion 2260- Wait at least 10 minutes prior to use.
0500 administration | Flush with 30 mL immediately prior to
set plus Cardinal administration.
20350E extension
set with filter
All boluses Standard BD Flush (the filter) with 21 mL.
syringe (BD Expel a further 7 mL.
1 Becton Drive Wait at least 15 minutes before use.
Franklin Lakes, NJ | Prior to administration, expel 2 mL.
USA 07417)
with PALL 0.2
micron filter,
HP1002
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All components and flushing protocols were extensively tested beforehand to confirm a'
less than about 10% reduction in glyburide passing through the full chain of components. A
glyburide flushing solution has a glyburide concentration of at least about 2 ug/mL, or about 2- 8
pg/mL, or about 5 - 6 pg/mL, or about 10 pg/mL, or greater.

In all cases, the catheter used was a BD Nexiva catheter (BD, 1 Becton Drive, Franklin
Lakes, NJ USA 07417); the catheter was not flushed or tested.

Phase 2 Stud

In the treatment of acute diseases, it is not typically not desirable to spend time
extensively flushing filters and tubing prior to administration, while a patient is awaiting
treatment. Thus, since time is often of the essence in clinical situations, such as acute stroke,
spinal cord injury, brain trauma, or other brain or nervous system injury or MI or ventricular
arrhythmias, delaying the administration of a drug to a patient while the pharmacy flushes tubing
is not a desirable option. Furthermore, in urgent or emergency situations, it is preferable that a"

pharmacy have a simple set of instructions to prepare the drug.

Thus, although it may be possible to perform extensive flushing prior to storage of bags
and tubing for later use, such a strategy is not preferred, since the stability of glyburide in such a
situation has not been determined, and for sterility and other purposes, clinicians may prefer
fresh bags and tubing to bags and tubing stored for long periods of time after flushing with
glyburide, and pharmacies may prefer to have all its tubing and bags available for use for all

drugs, without pre-treatment with glyburide.

We performed preclinical experiments to determine whether it was possible and practical
to filter the concentrated reconstituted glyburide material (1 mg/mL) with a 0.2 micron filter (for
example the Millex 0.22um Durapore PVDF filter SLGV033RS or SLGVM33RS (Millipore,
290 Concord Road, Billerica, MA 01821), or the PALL 0.2 micron filter, HP1002) without
undue loss of glyburide to the filter. In these experiments, the filtered material was diluted into a
PVC-free bag (for example, the B Braun EXCEL L8000). In this protocol, the filtered glyburide
solution in the PVC-free bag is ready for administration to a patient through unfiltered
polyethylene lined tubing (for example the Carefusion 2260-0500 or Carefusion C20014) or
through polyethylene lined tubing that is substantially PVC-free i.e. has only a short section of
PVC, for example the Hospira™ 11993-78 (275 North Field Drive, Lake Forest, Hlinois 60045)
Note that prior to glyburide administration, the tubing may optionally be flushed with one flush
of about 50 mL to about 75 mL (c.g., about 70 mL) of glyburide flushing solution (glyburide
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concentration of at least about 2 pg/mL, or about 2- 8 pg/ml., or about 5 - 6 pg/mL, or about 10
pg/mL, or greater).

Glyburide has been administered to two patients with such a procedure. In one case, the
SLGVM33RS syringe filter and the 2260-0500 administration set with 6 x C20014 extension
sets attached to it were used. In the other case, the SLGV033RS syringe filter and the Hospira
11993-78 administration set with 6 x C20014 extension sets attached to it were used.

Pre-clinical testing shows that this procedure is effective to reduce the loss of glyburide

from glyburide solutions.

We found that methods of filtering a glyburide solution that includes a glyburide
concentration that is sufficiently high (e.g., at least about 10 pg/mL, preferably between about
0.5 and about 1 mg/mL and even more preferably about 1 mg/ml. or greater) so that the filtering
process does not significantly decrease the glyburide concentration, and then diluting the
solution into a PVC-free bag to provide sufficient volume of solution to allow administration
through a standard intravenous (IV) pump, then administering the solution through a filter-less
polycthylene lined administration set (or a set that is mostly polyethylene lined with a short PVC
section) are effective to provide clinically effective concentrations of glyburide for
administration to a patient in need of glyburide treatment. Patients in need of glyburide
treatment include patients suffering from stroke, such as acute stroke (ischemic and
hemorrhagic), traumatic brain injury (TBI), spinal cord injury (SCI), myocardial infarction (MI),
shock (including hemorrhagic shock), organ ischemia, ventricular arrhythmias, ischemic injury;

hypoxia/ischemia; and other injuries, conditions, and disorders.

A BD catheter containing BD Vialon™ material was used for both patients (BD, 1
Becton Drive, Franklin Lakes, NJ USA 07417); the catheter was not flushed or tested.

Pharmacokinetic Data

Healthy volunteers were enrolled into a Phase 1 study of RP-1127 titled “A Phase I
Randomized, Double-blind, Placebo-controlled Study to Assess the Safety, Tolerability, and
Pharmacokinetics of Escalating Doses of RP-1127 (Glyburide for Injection) in Normal Male and
Female Volunteers” (Study 101). The primary objective of this study was to evaluate the safety
and tolerability of different dose levels of RP-1127, administered as a bolus dose followed by a
3-day continuous infusion maintenance dose. The secondary objective was to assess the
pharmacokinetics and pharmacodynamic responses to RP-1127. Plasma concentrations of

glyburide and its two major active metabolites, M1 and M2, were measured.

16
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Five groups of patients were dosed, totaling 26 patients on drug (8 at 17.3 pg bolus plus
0.4 mg/day, 16 at 130 pg bolus plus 3.0 mg/day, 1 at 260 pg bolus plus 6.0 mg/day and 1 at 433
pug bolus plus 10.0 mg/day) and 8 on placebo. Blood glucose was measured throughout the
study, both to obtain pharmacodynamic information as well as for safety reasons. The dosing

regimen was a bolus over 2 minutes followed by a continuous infusion for 72 hours.

Table 2
Dose Levels in Phase 1

Bolus [Hourly Dose Day 1 Day 2 and Number of Patients
Dose  ((4g/r) Pose Day 3 RP- | Placebo | Total
(ng) (mg) Doses (mg) | 1127

17.3  |16.7 0.417 04,04 8 2 10
7130.0 125.0 3.130 3.0,3.0 16 4 20
260.0 [250.0 6.260 6.0, 6.0 1 1 2
433.0 H416.6 10.433 10.0,10.0 1 1 2
Total 26 8 34

All plasma concentration data were analyzed by nonlinear regression, simultaneously

incorporating drug behavior during and after the infusion. Results are provided in Table 3

Pharmacokinetic parameters of RP-1127 were independent of dose, weight, height, body

surface area, gender and age.

Table 3
Pharmacokinetic Parameters of RP-1127 (Glyburide for Injection) from Study 101
Pharmacokinetic parameters of 0.4 and 3.0 mg/day
RP-1127 (N=26)
(Glyburide for Injection)
Ty, (hr) 0.44
Ty (hr) 3.31
Vi
Liters 6.0
Liters’kg 0.088
Liters/m” _ 3.36
Vi
Liters 25.3
17

Date Regue/Date Received 2020-12-03



10

15

20

25

Liters/kg 0.38

Liters/m” ’ 14.3
Clearance

mL/min 95

mL/min/kg 1.44

mL/min/m? 54

As can be seen in Table 2, the pharmacokinetics of RP-1127 were generally consistent
with those of other formulations of iv glyburide presented in Table 1. However, following the
initial bolus loading dose, there was a drop in plasma glyburide concentration, with a minimum
reached at a median of 1.25-1.5 hours after commencement of dosing. Plasma glyburide levels
increased thereafter, and achieved steady state at approximately 8-20 hours following bolus

administration. Steady state was maintained for the remainder of the infusion.

Figure 1 shows the mean plasma glyburide concentrations measured in patients receiving

0.4 mg/day of glyburide.

The mean steady state glyburide concentration (Css) at 0.4 mg/day was 3.8 ng/mL, and
the maximum glyburide concentration (Cmax) was 7.2 ng/mL, which occurred at hour 72.
Within one hour of treatment cessation mean glyburide plasma levels were reduced by 54%
(from 4.4 ng/mL to 2.0 ng/mL). Glyburide plasma levels for 50% of the patients were below the
limits of detection (0.5 ng/mL) by hour 76 and in 100% of patients by hour 96.

Figure 2 shows the mean plasma glyburide concentrations measured in patients receiving

3 mg/day of glyburide.

For the 3 mg/day dose, mean Css was 25.3 ng/mL and Cmax (of all individual subjects)
was 50.7 ng/mL, which occurred in one patient at hour 48. Within 1 hour of cessation of dosing,
mean glyburide plasma levels were reduced by 57% (from 27.3 ng/mL to 11.9 ng/mL).
Glyburide plasma levels were below the limits of detection in 50% of the subjects by hour 84

and in 100% of patients by hour 96.

Figure 3 shows the mean plasma glyburide concentrations measured in patients receiving
6 mg/day of glyburide. Dosing was stopped early, at around 32 hours due to the hypoglycemic
effect of the drug.

Figure 4 shows the mean plasma glyburide concentrations measured in patients receiving
10 mg/day of glyburide. Dosing was stopped early, at around 24 hours due to the hypoglycemic
effect of the drug.

18
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Blood Glucose / Hypoglycemia Data

Figure 5 shows the median blood glucose levels in patients receiving placebo (no
glyburide), 0.4 mg/day glyburide, and 3 mg/day glyburide. As can be seen, the 0.4 mg/day dose
had a very minor but visible effect on BG and the 3.0 mg/day dose had a more pronounced effect,
without hypoglycemia (prolonged BG< 70 mg/dL or signs/symptoms of hypoglycemia e.g.
shakiness, anxiety, nervousness, palpitations, tachycardia, sweating, feeling of warmth, coldness,
clamminess, dilated pupils, feeling of numbness "pins and needles", hunger, nausea, vomiting,
abdominal discomfort, headache, impaired judgment, fatigue, weakness, apathy, lethargy,
confusion, amnesia, dizziness, delirium, blurred vision, double vision, difficulty speaking,

slurred speech, and in more severe cases seizures and coma).

From HO to H8 the single subject receiving 250 pg bolus plus 6 mg/day of intravenous
glyburide experienced a gradual lowering of blood glucose levels, however these remained
above 70 mg/dL.. Between approximately H8 and H12, blood glucose levels dropped lower, and
ranged from 59 to 72 mg/dL. At approximately H13.3, the Subject intermittently displayed
signs of hypoglycemia in the form of sweating (diaphoresis) and hunger. These symptoms
lasted 15 minutes. Blood glucose measurements at H14 and H15 were within normal ranges,
however from approximately H16 to H29 blood glucose fluctuated between 49 and 134 mg/dL.
During this period the subject was treated with food PRN but experienced intermittent symptoms
of hypoglycemia and at times felt shaky, lightheaded with tunnel vision, and clammy. Subject
felt “shaky” and was diaphoretic while eating lunch, and so at approximately H29, the subject
was treated with IV dextrose (10%) at a rate of 100 cc/hour, following which blood glucose
remained in the range 64-123 mg/dL. Dosing with study drug was suspended at H32 as a result
of continued clinical signs of hypoglycemia. The D10 rate was decreased at HR34 to 50 cc/ hr
and was replaced with IV D5SW at approximately HR 36. IV D5W was continued until H48, at

which time the patient had been consistently normoglycemic for approximately 7 hours.

Total calories consumed by mouth and IV on day 2 by subject 402 was 4309. The
percentage of Kcals: Protein=11%; Carbs=66%; fat=23%.

During this episode, subject had classic symptoms of hypoglycemia but was always alert,

oriented and conversant. Subject was also able to consume all food and liquids provided.

Dosing was stopped early, at around 32 hours due to the hypoglycemic effect of the drug.
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At H12 the BG was < 70 mg/dL (68 mg/dL) and the glyburide plasma level was 64
ng/mL.

The subject receiving 433 pg bolus plus 10 mg/day glyburide experienced blood glucose
levels in the range 63 mg/dL — 81 mg/dL from H1 to H8, which reduced in the 52-53 mg/dL
range during H12—H22. The subject was treated PRN throughout this time with the following:
glucose gel, yogurt, apple juice, a bagel and peanut butter. At hour 22, the morning serum
glucose below 50 mg/dL at which point dosing was suspended. During this episode, subject had
classic symptoms of hypoglycemia but was always alert, oriented and conversant. Subject was

also able to consume all food and liquids provided.
Dosing was stopped early, at around 24 hours due to the hypoglycemic effect of the drug.

At hour 2, BG was below 70 mg/dL and the glyburide plasma level was 57.94 ng/mL.

Discussion

Applicant believes that the results disclosed herein provide, for the first time, the results
of experiments in which glyburide has been administered for more than a few hours and that
plasma levels of glyburide have been recorded. Garrel et al. (1987) administered a 1 mg i.v.
bolus dose, followed by 0.3 mg/h for 17 hours, to six subjects with type I diabetes (insulin-
dependent diabetes mellitus (IDDM)); the total dose was 6.1 mg glyburide. However, no PK

analysis was performed.

Thus, it is believed that no-one has previously observed or described the effects with

glyburide described herein.

Applicant notes that severe hypoglycemia occurred at 6 mg/day of glyburide and 10
mg/day of glyburide delivered as continuous infusions (250 pg/hr and 17 pug/hr). It appears that
glyburide levels of above about 50 ng/mL, and probably in the range about 58-64 ng/mL or
above are sufficient to cause hypoglycemia that is clinically relevant and/or refractory to
treatment. It was surprisingly difficult to treat the hypoglycemia caused by the continuous

infusion at high doses (6 and 10 mg/day) while maintaining glyburide administration.

It is preferred to avoid hypoglycemia, for example, when treating a subject suffering
from acute stroke (ischemic and hemorrhagic), traumatic brain injury (TBI), spinal cord injury
(SCI), myocardial infarction (MI), shock (including hemorrhagic shock), organ ischemia, and
ventricular arthythmias. Accordingly, plasma levels of glyburide of less than about 50 ng/mL
are preferred plasma levels, providing the therapeutic benefits of glyburide while avoiding most

or all of the deleterious side effects that higher concentrations might cause (e.g., hypoglycemia).
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Preferentially, glyburide levels of about 10 ng/mL to about 20 ng/mL, or of about 20 ng/mL to
about 30 ng/mL, or of approximately 25 ng/mL should be targeted, it being understood that by
doing so, a wide concentration range (up to approximately 50 ng/mL at peak) of glyburide in the

blood stream can be expected, at least for short periods of time.

An important point to note is that in acute conditions where intravenous glyburide is
likely to be administered e.g. acute stroke (ischemic and hemorrhagic), traumatic brain injury
(TBI), spinal cord injury (SCI), myocardial infarction (MI), shock, organ ischemia, and
ventricular arrhythmias, the time window during which injury, cell death, or other cell, tissue, or
organ damage is maximal is likely to be within about 0 to 4, or about 0 to 6, or about 0-12, or
about 0-24 hours. Thus attaining the desired glyburide plasma levels quickly is vital.
Furthermore in these indications, hypoglycemia can have negative effects, thus it is preferably to
treat patients with doses of intravenous glyburide that will not cause extended or clinically

significant hypoglycemia.

Furthermore, the difficulty experienced in treating hypoglycemia with oral and iv glucose
indicates that the concept of increasing glyburide doses into the hypoglycemic range and then
cotreating with glucose may not work. It has been known for some time that carbohydrate
“loading” can cause substantial ¢levations in serum ALT and AST that generally become evident
within 1 week of the diet change (Irwi et al 1969, Porikos et al. 1983, Purkins et al. 2003,
Kechagieas et al. 2008). Carbohydrate induced aminotransferase elevations are frequently
associated with substantial increases in serum triglycerides, probably resulting from increased
synthesis of triglyceride in the liver. Deposition of glycogen in hepatocytes is also associated
with elevations in serum aminotransferases and this has been described in poorly controlled
diabetes (Sayuk et al. 2007, Chatila et al. 1996). Glycogen deposition in the liver could occur
quite quickly and may therefore account, at least in part, for aminotransferase elevations
observed with carbohydrate loading. It also seems likely that the hyperinsulinemic effect of

glyburide would exacerbate the carbohydrate uptake and conversion to glycogen by the liver.

There is evidence from our study outlined in the above rationale i.e. that continued
administration of large amount of carbohydrate in parallel to significant increases in insulin
release leads to transient elevations in ALT and AST - this was experienced by the subject
receiving 6 mg/day glyburide, who was treated with 4309 calories over 24 hours and two thirds
of this was in the form of carbohydrate. This is a very substantial carbohydrate load, far
exceeding the daily carbohydrate intake employed in prior healthy volunteer studies that have

demonstrated aminotransferase elevations.
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While these types of ALT and AST elevations caused by carbohydrate loading are not
considered dangerous in normal healthy patients, they are not preferable, especially in labile

patients such as ones suffering from acute conditions and should be avoided.
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CLAIMS:

1. A method comprising: filling a container with a glyburide in a concentration of
from about 2 pg/mL to about 75 pg/mL, and one or more selected from the group
consisting of pharmaceutically acceptable excipients, osmoticants, diluents, buffers, and

preservatives; and

storing the glyburide in the container, wherein said storing does not reduce the

concentration of the glyburide solution stored in the container by more than 10%,

wherein the glyburide stored in the container is in a form suitable for intravenous

administration to a human subject.
2. The method of claim 1, further comprising attaching tubing to the container.

3. The method of claim 2, wherein the tubing is a polyethylene tubing or a

polyethylene-coated tube.

4. The method of claim 3, wherein the tubing is a low sorbing polyethylene-lined
tubing.
5. The method of any one of claims 1 to 4, further comprising attaching an inline

filter to the container.

6. The method of claim 5, wherein the inline filter is a polyethylene inline filter or a

polyethylene-coated inline filter.

7. The method of any one of claims 1 to 6, wherein the container is a polyethylene

bag or a polyethylene-coated bag.

8. The method of any one of claims 1 to 7, wherein the glyburide solution comprises

glyburide in a concentration of from about 2 ug/mL to about 8 pg/mL.

9. The method of any one of claims 1 to 8, wherein the container contains glyburide

in sterile water, in saline, in a sugar solution, or a combination thereof.
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10.  The method of any one of claims 1 to 9, wherein the human subject has stroke, a
spinal cord injury, a brain trauma, a brain injury, a nervous system injury, a myocardial
infarction, a ventricular arrhythmia, shock, organ ischemia, hypoxia, ischemia, or a
combination thereof.

11.  The method of any one of claims 1 to 10, wherein the human subject has

suffered an ischemic stroke.

12. The method of any one of claims 1 to 10, wherein the human subject has

suffered a hemorrhagic stroke.

13.  The method of any one of claims 1 to 10, wherein the human subject has

suffered a traumatic brain injury (TBI).

14.  The method of any one of claims 1 to 10, wherein the human subject has

hemorrhagic shock.
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