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DESCRIPTION

TECHNICAL FIELD

[0001] The present invention relates to an injectable, pharmaceutical composition comprising sorbitan esters of carboxylic acids
that are useful for the delivery of anti-psychotic drugs.

BACKGROUND OF THE INVENTION

[0002] U.S. patent Nos. 4,734,416 and 5,006,528 discloses aripiprazole, 7-{4-[4-(2,3-dichlorophenyl)-1-piperazinyl]butoxy}-3,4-
dihydro-2(1H)-quinolinone  or  7-{4-[4-(2,3-dichlorophenyl)-1-piperazinyl]butoxy}-3,4-dihydro carbostyril, as an atypical
antipsychotic agent useful in the treatment of schizophrenia, bipolar disease, depression and other CNS disorders. Aripiprazole
has the following chemical structure:

cl (\Nwo SR

GIN\_)

[0003] Aripiprazole is sold under the tradename Abilify®. It acts as a dopamine D2 partial agonist, serotonin 5-HT 4 receptor
agonist and is an antagonist of the serotonin 5-HT 2a receptor. Abilify® is currently administered orally on a once-a-day dosing
schedule as Abilify® (aripiprazole) Tablets, Abilify Discmelt® (aripiprazole) Orally Disintegrating Tablets and Abilify® (aripiprazole)
Oral Solution. In one embodiment, Abilify® Injection for intramuscular use is a rapid-acting solution product for treating agitation
associated with schizophrenia and bipolar disease. Poor and variable patient compliance with a once-a-day dosing schedule of
psychiatric drugs has been reported.

[0004] Efforts have been made to provide drug dosage forms that may increase the compliance of patients and thereby lower
the rate of relapse in the treatment of schizophrenia. U.S. Patent No. 7,807,680 and U.S. Publication No. 2005/0032811 describe
long-acting aripiprazole sterile injectable formulations. Studies on aripiprazole free base injections showed a prolonged
pharmacokinetic profile, but incidents of unacceptable (moderate to severe) tissue irritation following IM and SC injection were
also reported.

[0005] U.S. Patent No. 7,115,587 discloses an injectable formulation that delivers an aripiprazole solution complexed with a
substituted B-cyclodextrin to the muscular site with diminished irritation as compared to injectable suspensions containing
uncomplexed aripiprazole. The Abilify® injection for intramuscular use is a single-dose, ready to use vial consisting of 9.75
mg/1.3ml of aripiprazole and 150 mg/ml of sulfobutylether B-cyclodextrin. Formulation challenges due to drug loading and poor
solubility of aripiprazole in 3-cyclodextrin at neutral pH have been reported.

[0006] Olanzapine (1,2-methyl-4-(4-methyl-1-piperazinyl)-10H-thieno[2,3-b][1,5]benzodiazepine) is a second generation
antipsychotic drug marketed as Zyprexa®. It is useful for the treatment of disorders such as schizophrenia, bipolar disorder,
psychotic depression and Tourette syndrome. This active pharmaceutical ingredient acts as an antagonist on 5-HT 2 serotonin

receptors as well as the D4/Dp dopamine receptors, while also exhibiting anticholinergic and antimuscarinic properties.
Olanzapine belongs to the benzodiazepine family, and has the following structure:

(j/

N
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[0007] This compound is disclosed, for example, in U.S. Patent Nos. 5,229,382 and 6,169,084. An extended release
intramuscular injection product containing the water-insoluble salt olanzapine pamoate monohydrate is approved for use in
schizophrenia. Like aripiprazole, olanzapine can cause adverse site reactions when injected into a subject.

SUMMARY OF THE INVENTION
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[0008] There exists a need for improved pharmaceutical compositions of aripiprazole, olanzapine, prodrugs thereof, and other
anti-psychotic agents, for extended release use, thereby improving patient compliance and optimizing the pharmacological profile
of the active agent.

[0009] The invention provides a pharmaceutical composition comprising:

1. (a) compound A-7
al (\N/\/\/O
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A-7
2. (b) sorbitan laurate;
3. (c) polysorbate 20; and
4. (d) an aqueous vehicle;

wherein the composition forms an aqueous, flocculated, injectable suspension.

[0010] These pharmaceutical compositions can take a variety of forms. Such forms include, but are not limited to, completely
dispersed and flocculated systems.

[0011] As described below, the pharmaceutical compositions described herein have a number of advantages. For example, the
compositions can be easily resuspended by the user, e.g., through handshaking, in a short time prior to administration. In another
example, the pharmaceutical compositions, e.g., flocculated systems, can be used to improve the local tissue reaction of
antipsychotic drugs in extended release formulations. By mitigating the adverse results associated with the injection of these
drugs, drug compliance will be greatly improved.

[0012] The composition comprising components (a) - (d) can have components at varying ratios. For example, in one
embodiment of the composition comprising components (a) - (d), the composition comprises components (b) and (c) at a ratio
that results in flocs comprising component (a), wherein the flocs settle to a predetermined sediment bed height, such that
components (a), (b) and (c) can be resuspended for injection. In an embodiment, the bed height is comprised of at least a 20 to
80% increase in sediment height compared to a non-flocculated suspension after 24 hours of undisturbed sitting, and, in another
embodiment, components (a), (b) and (c) can be resuspended for injection within 1-60 seconds of handshaking. In another
embodiment, the ratio of components (b) to (c) is such that the composition can be injected using a 20 to 25 gauge needle.

[0013] In a particular embodiment, the ratio of components (b) to (c) is approximately 5 to 2, by weight.

[0014] When component (b) is sorbitan laurate, the composition can comprise about 0.2 -1 weight percent, about 0.4 - 0.7
weight percent or about 0.5 weight percent sorbitan laurate.

[0015] When component (c) is polysorbate 20, the composition can comprise about 0.05 - 0.8 weight percent polysorbate 20,
about 0.1 - 0.3 weight percent polysorbate 20, or about 0.2 weight percent polysorbate 20.

[0016] In an embodiment, the flocs of the pharmaceutical composition have the following sizes: Dv[10]: 2-10pm, Dv[50]: 10-30um,
and Dv[90]: less than 80 pm (e.g., approximately 65 um). In another embodiment, the flocs are Dv[10]: 1-10pm, Dv[50]: 5-3pm,
and Dv[90]: less than 65 pm.

[0017] The compositions can have varying amounts of antipsychotic agent in the pharmaceutical composition. For example, the
composition can be comprised of 15-35 weight percent, e.g., 20-30 weight percent, e.g., 20 - 26 weight percent of compound A-7.

[0018] In another aspect the invention provides an injectable pharmaceutical composition comprising:

1. (a) compound A-7:
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wherein component (a) is in a weight ratio of approximately 15 - 35%;
2. (b) sorbitan laurate in a weight ratio of approximately 0.2 - 1%
3. (c) polysorbate 20 in a weight ratio of approximately 0.05 - 0.8%; and
4. (d) an aqueous carrier.

[0019] In one embodiment, the pharmaceutical composition is formulated for use in delivering a water-insoluble antipsychotic
agent into a host. In a preferred embodiment, the host is human. The composition can be intended for parenteral (e.g.,
intramuscular, intradermal or subcutaneous) administration. In certain embodiments, the composition is formulated for delivery
through a needle into a host. Accordingly, the composition may be formulated for delivery for injection through a syringe equipped
with a needle, where the end-user resuspends the composition prior to use.

[0020] In an embodiment, the antipsychotic agent can be formulated for modulating tissue reaction associated with the delivery
of a water-insoluble antipsychotic agent.

[0021] In another embodiment, the modulation of the tissue reaction is a reduction in the irritation at the site of injection. In
another embodiment, the modulation of the tissue reaction is a reduction in the irritation following IM or SC injection. In certain
embodiments, the tissue reaction is reduced by at least about 20 percent by weight. In other embodiments, the tissue reaction is
reduced by at least about 10 percent by weight.

[0022] In certain embodiments, the pharmaceutical composition for injection site reaction modulation further comprises a buffer.
The buffer may be selected from a phosphate, citrate, tartrate or acetate buffer. In a particular embodiment, the buffer is a
phosphate buffer.

[0023] In a further aspect the invention provides a pharmaceutical composition comprising:

1. (a) 24 - 30 weight percent compound A-7:
al (\N/\/\/O
cl NS
ko
10 © o

A7

2. (b) 0.2 - 1 weight percent sorbitan laurate;
3. (c) 0.1 - 0.3 weight percent polysorbate 20; and
4. (d) an aqueous vehicle.

BRIEF DESCRIPTION OF THE FIGURES

[0024]

Figure 1 shows results from the settled bed height assessments described in the experimental section. The data indicate that
pharmaceutical compositions containing sorbitan laurate and polysorbate 20 have significantly higher settled bed heights than
compositions without sorbitan laurate.

Figure 2 shows sorbitan laurate's positive effect on settled bed height in pharmaceutical compositions of antipsychotic drugs.

Figure 3 shows an example photograph illustrating the sediment height measurement on a vial for the pharmaceutical
compositions described herein.
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Figure 4 shows microscopy images of three suspensions made with pharmaceutical compositions containing polysorbate 20 and
increasing amounts of sorbitan laurate. It is visually clear that flocculation is occurring as SML content in the vehicle increases.

Figure 5 shows vials containing pharmaceutical compositions after sedimentation with sediment height calculations.

Figure 6 shows plots of pharmaceutical composition re-suspension time vs. drug particle size. Larger measured suspension
particle sizes, caused by flocculation, facilitate faster re-suspension than smaller ones.

Figure 7 is a contour plot showing amounts of polysorbate 20 and sorbitan laurate necessary for adequate wetting and re-
suspendability.

Figures 8A and 8B demonstrate the reduction of tissue reaction associated with antipsychotic drugs when the drugs are
formulated with sorbitan laurate.

Figure 9 demonstrates the results of solubility studies comprising varying ratios of active agent, component (b), and component

(c).

DETAILED DESCRIPTION OF INVENTION

Pharmaceutical Compositions

[0025] Provided herein is an injectable pharmaceutical composition comprising compound A-7 and sorbitan laurate. This
composition is particularly useful for the formulation of a water-insoluble antipsychotic agent into an injectable pharmaceutical
composition. In addition to sorbitan laurate, the pharmaceutical composition further comprises polysorbate 20. The
pharmaceutical composition can further comprise an aqueous vehicle, such as phosphate buffered saline, as well as any of the
pharmaceutical components described herein.

[0026] The compositions described herein possess a humber of advantages. For example, the compositions offer minimized
excipient levels while co-optimizng both resuspendability and acceptable injectability, and maintain good physiochemical
attributes of the antipsychotic agent. As described in the experimental section, these properties were discovered based on
comparisons of vehicle performance based on settled bed height and qualitative ease of resuspension. Briefly, the redispersibility
of the pharmaceutical compositions were assessed by preparing a number of different formulations (antipsychotic agent with a
variety of excipients), and comparing the relative height of the settled beds. In general, higher settled bed heights are indicative of
flocculated, or loosely aggregated, particles. These suspensions settle faster initially, but their loosely aggregated state allows for
easier redispersion and better physical stability as the particles cannot pack as tightly as fully dispersed suspensions, thereby
leading to reduced resuspension times using, for example, hand shaking. In one embodiment, the pharmaceutical compositions,
e.g., a pharmaceutical composition of components (a), (b) and (c), can be resuspended for injection within 1-60 seconds of
handshaking.

[0027] As used herein, the term "flocculation” refers to the formation of a loose aggregation of discrete particles held together in
a network-like structure by physical adsorption of macromolecules, bridging during chemical interaction (precipitation), or when
the longer range van der Waals forces of attraction exceed the shorter range forces of attraction. (See Pharmaceutical dosage
forms: Disperse systems Volume 2. Edited by Herbert A. Lieberman, Martin M. Rieger, and Gilbert S. Banker. (1996) Pg. 18 ). The
"loose aggregation of discrete particles" can be referred to herein as "flocs."

[0028] As shown in Figure 1, pharmaceutical compositions containing component (b) (e.g., sorbitan laurate) and component (c)
(e.g., polysorbate 20) have significantly higher settled bed heights than compositions without component (b), regardless of the
presence of additional additives (e.g., polymers) or salts (e.g., phosphate buffer, saline). Additionally, the flocculation induced is
unique to component (b) / component (c), as evidenced by comparison to compositions containing sorbitan monopalmitate,
docusate sodium, or polysorbate 20 alone. As described below, the flocculation phenomenon is uniquely attributed to the
additional influence of component (b), e.g., sorbitan laurate.

[0029] Accordingly, provided herein are compositions comprising components (a), (b) and (c) at a ratio that results in flocs
comprising component (a), wherein the flocs settle to greater than a predetermined sediment bed height, such that components
(a), (b) and (c) can be resuspended for injection. The flocs can comprise components (a), (b) and (c). A predetermined sediment
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bed height refers to a bed height that is higher than the bed height of a comparative pharmaceutical composition that has none of
component (b), or none of components (b) or (c). In one embodiment, the bed height is comprised of at least a 10, 20, 30, 40, 50,
60, 70 or 80% increase in sediment height compared to a non flocculated pharmaceutical composition after 24 hours of
undisturbed sitting. In another embodiment, the bed height is comprised of at least a 20 to 80% increase in sediment height
compared to a non flocculated pharmaceutical composition after 24 hours of undisturbed sitting.

[0030] The formed flocs can be any number of sizes. Non-limiting examples of sizes include Dv[10]: 2-10pum, Dv[50]: 10-30um,
and Dv[90]: less than 80 um (e.g., approximately 65 pm). In another embodiment, the flocs are Dv[10]: 1-10um, Dv[50]: 5-30um,
and Dv[90]: less than 65 pm.

[0031] In addition to the re-suspendability and injectability advantages described above, the pharmaceutical compositions
provided herein result in reduced tissue reactions. Typically, flocculated pharmaceutical suspensions have an increased viscosity
and reduced flow properties, which impact the ability to inject or administer the product to the patient. This in turn may negatively
impact the local tissue response; therefore it is surprising that the formulations described herein result in improved tissue
response.

[0032] Accordingly, the compositions described herein are useful in methods for modulating tissue reactions associated with
delivering a water-insoluble antipsychotic agent into a host, comprising the water-insoluble antipsychotic agent, component (b)
sorbitan laurate and component (c) polysorbate 20.

[0033] In another embodiment, the antipsychotic agent/component (b) /component (c) composition is delivered to the host
through a needle.

[0034] Surprisingly, it has been discovered that the composition provided herein results in a decreased tissue reaction normally
associated with an antipsychotic agent. As demonstrated in the experimental section, an injectable composition comprising an
antipsychotic agent and a sorbitan ester of a carboxylic acid, wherein the carboxylic acid comprises 8-14 carbon atoms (e.g.,
sorbitan laurate), demonstrated an unexpected improvement in tissue reaction compared to a similar compositions comprising a
sorbitan ester of a carboxylic acid falling outside of this range (e.g., sorbitan monopalmitate). Without being bound by theory, it is
believed that a favorable surface interaction between the sorbitan ester of a carboxylic acid (e.g., sorbitan laurate) and the
antipsychotic drug reduces tissue reaction.

[0035] Moreover, due to the maximized interaction between these components, the injectable composition provided herein can
be formulated and maintained in suspension with ease. Surprisingly, it was found that it was easier to formulate the antipsychotic
drug described herein using a sorbitan ester of a carboxylic acid, wherein the carboxylic acid comprises 8-14 carbon atoms (e.g.,
sorbitan laurate) compared with other sorbitan esters falling outside of this range (e.g., sorbitan monopalmitate). This was also
unexpected. Without being bound by theory, it is believed that the sorbitan ester component of the injectable composition
provided herein improves the hydrophilicity of the drug through surface interactions of the various components. It is additionally
noted that formulation vehicles containing sorbitan laurate and polysorbate 20 formed visible emulsions with no oiling out of either
surfactant. In contrast, formulations containing sorbitan palmitate, did not form consistent emulsions, even with the addition of a
second non-ionic surfactant, with visible undissolved material at the bottom of the material.

[0036] As used herein, the term "tissue reaction" (TR) refers to foreign body responses to a drug product (active agent and/or
vehicle used for administration). For example, local tissue reaction to drug product results in the influx of immune cells, the
subsequent encapsulation of the drug product and usually the development of a fluid filled central cavity. The presence of
fibroblasts, neutrophils, macrophages and giant cells are often observed via histological examination. The term "undue TR" or
"unacceptable TR" refers to moderate to severe TR which is unacceptable to the patient and thereby impacts unfavorably on
patient comfort and compliance. The term "reduced TR" refers to generally minimal to mild TR which is acceptable to the patient
and therefore does not engender an adverse event related nor impact unfavorably on patient compliance. As such, the injectable
composition provided herein is characterized by a decreased undue TR and a more acceptable TR following injection of drug
product. As used herein, "tissue reaction" can also be referred to as "injection site reaction."

[0037] The modulation of tissue response following SC administration is described by the reduction of the injection site weight
(comprising the drug depot and surrounding tissue) which provides a quantitative assessment of the severity of the response.
The modulation of the tissue response following IM administration is described by the spreadability of the drug and resulting depot
morphology; spreading of the drug along the fascial planes of muscle is desirable rather than the formation of a concentrated
mass of drug in a small area.

[0038] Depot morphology resulting from IM injection of aripiprazole and aripiprazole prodrugs has been described. Injections of
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slow-releasing formulations of drugs, including aripiprazole commonly result in the formation of "cyst-lke structures",
characterized by a vascularized capsule of roughly spherical shape and comprising various cell types, with or without and a
central serous fluid compartment. Tissue responses to slow-releasing formulations occur as the body mounts an immune
response to clear the material from the injection site; this reaction is commonly referred to as a foreign body response. The
spherical nature of these reactions can result in localized discomfort and pain, as the FBR increases in size compressing on
nerve fibers innervating muscle tissue and with the release of pro-inflammatory cytokines from the site.

[0039] In a particular embodiment, the modulation of the tissue reaction is the reduction in tissue reaction at the site of injection.
In one embodiment, the injection site reaction is reduced by a particular amount, e.g., about 90%, 80%, 70%, 60%, 50%, 40%,
30%, 20%, 10%, 5%, etc.

[0040] When the antipsychotic agent/sorbitan ester /polysorbate 20 composition is to be used as an injectable composition,
including but not limited to injection through a needle or needleless injection, it can be formulated into a conventional injectable
carrier. Suitable carriers include biocompatible and pharmaceutically acceptable solutions.

[0041] Provided below are representative drawings of the sorbitan esters used in the pharmaceutical compositions described

herein. Sorbitan laurate can also be referred to as "sorbitan monolaurate™:
HO  oH

HQ  oH 0
Hor oo
Y 'n
Q 0 n OH
OH
Sorbitan Ester n=6-12 Sorbitan Laurate (n = 10)

[0042] As described above, the pharmaceutical composition comprising components (a) and (b) further comprises component
(c): a polyoxyethylene derivative of a sorbitan ester of a carboxylic acid, wherein the carboxylic acid comprises 8-14 carbon

atoms. In a particular embodiment, component (c) is polysorbate 20, sold under the trademark TWEEN®. The polysorbate can be
added in an amount that reduces surface tension of a drug product or aids in suspension stability of the drug product.

[0043] Provided below are representative drawings of the polyoxyethylene derivative of a sorbitan ester of a carboxylic acid used
in the pharmaceutical compositions:

Polyoxyethylene Derivative of a Sorbitan Ester Polysorbate 20
wixty+z =20 wHx+ty+z =20
n=6-12 n=10

[0044] In the compositions comprising components (a), (b), (c) and (d), the ratios of (b) and (c) can vary. In one embodiment, the
ratio of components (b) to (c) is approximately 10 to 0.5, e.g., 10 to 1, e.g., 8 to 1, e.g., 5:2, by weight. In another embodiment,
the ratio of components (b) to (c) is approximately 5 to 2, by weight. In still another embodiment, the composition comprises
component (a), sorbitan laurate, and polysorbate 20, wherein the ratio of sorbitan laurate and polysorbate 20 is approximately 5
to 2, by weight. In still another embodiment, the composition comprises component (a), sorbitan laurate, and polysorbate 20,
wherein the ratio of sorbitan laurate and polysorbate 20 is approximately 3 to 1, by weight. In another embodiment, the
composition comprises component (a), sorbitan laurate, and polysorbate 20, wherein the ratio of sorbitan laurate and polysorbate
20 is approximately 2 to 1, by weight. In yet another embodiment, the composition comprises component (a), sorbitan laurate, and
polysorbate 20, wherein the ratio of sorbitan laurate and polysorbate 20 is within the range of approximately 3 to 1 - 2 to 1, by
weight.

[0045] As described in Table 3, the sorbitan laurate/polysorbate 20 ratio can be approximately 0.625, 1, 1.25, 2, 2.5, or 5,
representing a range of 0.625 - 5.

[0046] In the compositions comprising components (a), (b), (c) and (d), the weight percent of (b) and (c) can vary. In one
embodiment, the composition comprises about 0.2 - 1 weight percent component (b), e.g., sorbitan laurate. In another
embodiment, the composition comprises about 0.4 - 0.7 weight percent component (b), e.g., sorbitan laurate. In still another
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embodiment, the composition comprises about 0.5 weight percent component (b), e.g., sorbitan laurate.

[0047] In another embodiment, the composition comprises about 0.05 - 0.8 weight percent component (c), e.g., polysorbate 20.
In yet another embodiment, the composition comprises about 0.1 - 0.3 weight percent component (c), e.g., polysorbate 20. In still
another embodiment, the composition comprises about 0.2 weight percent polysorbate 20.

[0048] In an embodiment, the ratio of components (b) to (c) is such that the composition can be injected using a 20-25 gauge
needle. For example, the needle can be a 20, 21, or 23.5 gauge needle.

[0049] The compositions provided herein can also have varying amounts of the antipsychosis agent compound A-7. In one
embodiment, the composition comprises approximately 15 - 35 weight percent of compound A-7 or pharmaceutically acceptable
salts, hydrates, or solvates thereof. In another embodiment, the composition comprises approximately 20 - 30 weight of compound
A-7 or pharmaceutically acceptable salts, hydrates, or solvates thereof. In still another embodiment, the composition comprises
approximately 20 - 26 weight of compound A-7 or pharmaceutically acceptable salts, hydrates, or solvates thereof. In another
embodiment, the composition comprises approximately 24-26 weight percent of compound A-7 or pharmaceutically acceptable
salts, hydrates, or solvates thereof.

[0050] The aqueous vehicle of the pharmaceutical compositions provided herein can be a buffer. The buffer may be selected
from a phosphate, citrate, tartrate or acetate buffer. In a particular embodiment, the buffer is a phosphate buffer.

[0051] The pharmaceutical compositions provided herein can further comprise additional components. For example, the use of
additional wetting agents or surfactants in a pharmaceutical composition may promote one or more of the following:

1. (1) Surface tension reduction, which may aid in wetting, since a 'lower surface tension' liquid will wet surfaces or particles
more readily than a 'high surface tension' liquid. Lowering the surface tension of a liquid may also decrease the incidence
of foaming. The surface tension of a liquid will be lower as more surfactant is added;

2. (2) Formation of micelles (i.e., spherical or non-spherical surfactant structures in solution that have the capability to
dissolve non-soluble components); and/or

3. (3) Increase of suspension physical stability.

[0052] The pharmaceutical compositions also contains an aqueous vehicle, which is a vehicle that dilutes and suspends the
drug. The diluent of interest herein is one which is pharmaceutically acceptable (safe and non-toxic for administration to a human)
and is useful for the preparation of a reconstituted formulation. Exemplary diluents include sterile water, sterile water for injection
(WFI), bacteriostatic water for injection (BWFI), a pH buffered solution (e.g., phosphate-buffered saline), sterile saline solution,
Ringer's solution or dextrose solution. The buffer can be phosphate, citrate, tartrate or acetate. In a particular embodiment, the
diluent is phosphate-buffered saline, which is a water-based salt solution containing either sodium chloride or potassium chloride,
and sodium phosphate or potassium phosphate. In one embodiment, the phosphate buffer comprises isotonic saline with 5-50 mM
phosphate buffer at pH4.0 - 9.0, e.g., 5.0-8.0, e.g., 5.0 - 7.5.

[0053] The pharmaceutical compositions can further contain an additional surfactant that preferentially adsorbs to an interface
between two immiscible phases, such as the interface between water and an organic polymer solution, a water/air interface or
organic solvent/air interface. Suitable surfactants include but are not limited to fatty alcohols such as polyethylene glycols (PEGs)
and cetyl alcohol.

[0054] Optionally, the pharmaceutical compositions can further comprise a dispersant, such as, for example, carboxymethyl
cellulose (CMC), carboxymethyl cellulose sodium, cross-linked sodium carboxymethyl cellulose, calcium carboxymethyl cellulose,
and low substituted hydroxypropyl cellulose magnesium aluminum silicate, or a mixture thereof. In a particular embodiment, the
pharmaceutical composition comprises carboxymethyl cellulose.

[0055] The pharmaceutical compositions may also optionally comprise an antioxidant to inhibit the oxidation of ingredients. Some
examples of antioxidants include, but are not limited to, ascorbic acid, ascorbyl palmitate, butylated hydroxyanisole, a mixture of 2
and 3 tertiary-butyl-4-hydroxyanisole, butylated hydroxytoluene, sodium iso-ascorbate, dihydroguaretic acid, potassium sorbate,
sodium bisulfate, sodium metabisulfate, sorbic acid, potassium ascorbate, vitamin E, 4-chloro-2,6-ditertiary butylphenol, alpha-
tocopherol, and propylgallate.

[0056] The pharmaceutical compositions can further include a lipid, e.g., a neutral lipid. Neutral lipids include any lipid that
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remains neutrally charged at a pH between about 4 and 9. Neutral lipids include, without limitation, cholesterol, other sterols and
derivatives thereof, phospholipids, and combinations thereof and other neutral lipids. The phospholipids include any one
phospholipid or combination of phospholipids capable of forming liposomes. They include phosphatidylcholines,
phosphatidylethanolamines, lecithin and fractions thereof, phosphatidic acid, phosphatidylglycerols, phosphatidylinositols,
phosphatidylserines, plasmalogens and sphingomyelins. The phosphatidylcholines include, without limitation, those obtained from
egg, soy beans or other plant sources or those that are partially or wholly synthetic or of variable lipid chain length and
unsaturation, POPC, OPPC, natural or hydrogenated soy bean PC, natural or hydrogenated egg PC, DMPC, DPPC, DSPC,
DOPC and derivatives thereof. In one embodiment, phosphatidylcholines are POPC, non-hydrogenated soy bean PC and non-
hydrogenated egg PC. Phosphatidylethanolamines include, without limitation, DOPE, DMPE and DPPE and derivatives thereof.
Phosphatidylglycerols include, without limitation, DMPG, DLPG, DPPG, and DSPG. Phosphatidic acids include, without limitation,
DSPA, DMPA, DLPA and DPPA.

[0057] The pharmaceutical compositions can also advantageously employ a density enhancing agent, such as a sugar, e.g.,
mannitol, or sorbitol and/or a tonicity adjusting agent, such as sodium chloride or glycerol.

[0058] Other pharmaceutical carriers that could be used in the pharmaceutical compositions provided herein also include water,
aqueous methylcellulose solutions, saline, dextrose solutions, fructose solutions, ethanol, or oils of animal, vegetative, or
synthetic origin. The pharmaceutical carrier may also contain preservatives, and buffers as are known in the art.

[0059] The term "pharmaceutical composition", "formulation”, "injectable composition," etc. are used synonymously throughout
the application.

[0060] The pharmaceutical compositions described herein may also be in the form of an emulsion. The term "emulsion” as used
in this specification denotes a two-phase system in which one phase is finely dispersed in the other phase. An emulsifier can be
used in the pharmaceutical compositions to form the emulsion. The term emulsifier, as used by this invention, denotes an agent
that can reduce and/or eliminate the surface and the interfacial tension in two-phase system. Such an agent possesses both
hydrophilic and lipophilic groups in the emulsifier agent.

[0061] The pharmaceutical compositions described herein may also be in the form of a dispersion. As used herein, the term
"dispersion” is to be understood as a mixture in which fine particles of one substance (e.g., a drug) are scattered throughout
another substance (e.g., a liquid). Dispersions include suspensions, and colloids.

[0062] The methods described herein include administering the compositions described herein, thereby obtaining an extended
release or sustained release profile in the patient. "Extended-release" or "sustained-release” includes dosage forms whose drug-
release characteristics of time course and/or location are chosen to accomplish therapeutic or convenience objectives not offered
by conventional dosage forms such as a solution or an immediate release dosage form. An extended release profile includes
deliveries that achieve a therapeutically effective amount of the antipsychotic agent, Compound A-7 to be present in the plasma
of the individual for at least about 7 days, preferably at least about 14 days, or more preferably at least about 21 days
alternatively for at least 2, 3, 4, 6 or 8 weeks or as much as three months.

[0063] In one embodiment, the pharmaceutical compositions can be administered as a single or sole (undivided) dose. However,
the composition is also useful for those individuals that require constant or chronic therapy, such as those that receive repeated
doses over several hours, days, weeks, months, or more. In such dosing regimens, the method can comprise a first administration
of a first extended release composition and a second administration of a second extended release composition. The second
composition can be the same, substantially the same or different as the first and can include the same active agent or a different
active agent. For example, the second composition can be administered at about 7 days, or more, such as at least about 14 days,
or at least about 17 days, after the first administration, where the first administration results in the release of agent for a period of
1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14 days, or more.

[0064] The injectable, pharmaceutical compositions described herein can be injected into a patient in any number of ways. The
term "injectable" as used herein refers to a composition that is suitable to be delivered to an individual in an injection, such as with
an injection device, including one that employs a syringe or a cartridge, which may be housed in a manual injection device or an
auto-injection device, for example. Specifically, the injectable composition is suitable for parenteral administration. As used herein,
the term "parenteral administration” refers to administration through injection or infusion. Parenteral administration includes, but is
not limited to, intravenous administration, intradermal administration, subcutaneous administration or intramuscular administration.
The term "intravenous administration" means administration into a vein. "Intradermal administration" is injection into the upper
layer of skin (i.e., the dermis), just beneath the epidermis. "Subcutaneous administration" refers to administration just below the
skin. "Intramuscular administration" is the injection directly into a muscle.
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Antipsychotic Agents

[0065] As discussed above, the pharmaceutical compositions provided herein are useful for the administration of an
antipsychotic drug to a subject. As used herein the term "antipsychotic” refers to all drugs used to treat psychosis. Common
conditions for which antipsychotics are prescribed include schizophrenia, mania and delusional disorder, although antipsychotics
are also used to counter psychosis associated with a wide range of other diagnoses. Antipsychotics also act as mood stabilizers
making them suitable for the treatment of bipolar disorde (even when no symptoms of psychosis are present). The
pharmaceutical compositions provided herein are particularly useful for formulating a water-insoluble antipsychotic into an
injectable composition.

[0066] The pharmaceutical compositions described herein are useful for administration of a water-insoluble antipsychotic agent.
As used herein, a water-insoluble antipsychotic agent is one that dissolves in a quantity of water to an extent of less than 100%.
The term "water-insoluble" does not necessarily refer to complete or 100% water-insolubility. In certain embodiments, the water-
insoluble material dissolves to an extent of less than 50%. In other embodiments, the water-insoluble material dissolves to an
extent of less than 10%. In a particular embodiment, the water-insoluble material dissolves to an extent of less than 1%. The term
"water-insoluble" can refer to solubility as prescribed in the United States Pharmacopoeia.

Compound A-7 is depicted

[0067]
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Methods of Treatment

[0068] The pharmaceutical compositions provided herein can be used in the treatment of a variety of disorders in a subject in
need thereof. For example, the disclosed compositions may be used to treat conditions selected from: disorders such as cerebral
deficit subsequent to cardiac bypass surgery and grafting, stroke, cerebral ischemia, spinal cord trauma, head trauma, perinatal
hypoxia, cardiac arrest, hypoglycemic neuronal damage, dementia (including AIDS-induced dementia), Alzheimer's disease,
Huntington's Chorea, amyotrophic lateral sclerosis, ocular damage, retinopathy, cognitive disorders, idiopathic and drug-induced
Parkinson's disease, muscular spasms and disorders associated with muscular spasticity including tremors, epilepsy, convulsions,
cerebral deficits secondary to prolonged status epilepticus, migraine (including migraine headache), urinary incontinence,
substance tolerance, substance withdrawal (including, substances such as opiates, nicotine, tobacco products, alcohol,
benzodiazepines, cocaine, sedatives, hypnotics, etc.), psychosis, schizophrenia, anxety (including generalized anxiety disorder,
panic disorder, social phobia, obsessive compulsive disorder, and post-traumatic stress disorder (PTSD)), attention deficit
disorder (ADD), attention deficit hyperactivity disorder (ADHD), mood disorders (including depression, mania, bipolar disorders),
circadian rhythm disorders (including jet lag and shift work), trigeminal neuralgia, hearing loss, tinnitus, macular degeneration of
the eye, emesis, brain edema, pain (including acute and chronic pain states, severe pain, intractable pain, neuropathic pain,
inflammatory pain, and post-traumatic pain), tardive dyskinesia, sleep disorders (including narcolepsy), attention
deficit/hyperactivity disorder, and conduct disorder.

[0069] In another embodiment, the present invention describes a method of treating cardiac and cardiovascular disorders such
as angina, arrhythmia, and hypertension, in a patient in need thereof. The method comprises administering to the subject a
therapeultically effective amount of a composition of the invention or a pharmaceutically acceptable salt thereof.

[0070] The invention further describes the treatment of fever, diabetes, allergy, asthma, infection, inflammation, and ulcers in a
patient in need thereof, comprising administering to the subject a therapeutically effective amount of a composition of the
invention or a pharmaceutically acceptable salt thereof.
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[0071] The invention further describes the treatment of sleep modulation comprising administration of a composition of the
invention. Sleep modulation includes decreasing the time to sleep onset, increasing the average sleep bout length, and
increasing the maximum sleep bout length.

[0072] In particular, the pharmaceutical compositions described herein can be used to treat anxiety, depression, bipolar disorder,
autism-related irritability, and psychotic conditions including acute mania, schizophrenia and schizophreniform diseases in a
subject.

[0073] The term "treated," "treating" or "treatment" includes the diminishment or alleviation of at least one symptom associated
with psychosis or a related CNS disorder. The term "treated,” "treating” or "treatment" as used in reference to a disease or
condition shall mean to intervene in such disease or condition so as to prevent or slow the development of, prevent or slow the
progression of, halt the progression of, or eliminate the disease or condition.

[0074] As used herein, the term "modulating” or "modulate” refers to an effect of altering a biological activity, especially a
biological activity associated with an injection site reaction.

[0075] The term "subject" is intended to include animals, which are capable of suffering from or afflicted with dementia
associated with psychosis or a related CNS disorder, including, without limitation, psychotic conditions including acute mania,
schizophrenia and schizophreniform disorders, bipolar disorder, anxiety and depression. Examples of subjects include mammals,
e.g., humans, dogs, cows, horses, pigs, sheep, goats, cats, mice, rabbits, rats, and transgenic non-human animals. In certain
embodiments, the subject is a human, e.g., a human suffering from, at risk of suffering from, or potentially capable of suffering
from any of the diseases described herein.

[0076] The term "about" or "approximately" usually means within 20%, more preferably within 10%, and most preferably still within
5% of a given value or range. Alternatively, especially in biological systems, the term "about" means within about a log (/.e., an
order of magnitude), preferably within a factor of two of a given value.

[0077] In particular, a therapeutically effective amount of the agent is given to a subject using the pharmaceutical compositions
provided herein. The term "therapeutically effective amount” is further meant to define an amount resulting in the improvement of
any parameters or clinical symptoms. The actual dose may vary with each patient and does not necessarily indicate a total
elimination of all disease symptoms. In the case of antipsychotics, the management of exacerbations and maintenance of
remission of psychiatric symptoms are main goals of therapy, and selection of the appropriate drug and dosage in a particular
disease balances these goals with the minimization of adverse events attributable to the drug.

[0078] A therapeutically effective amount of the compound used in the treatment described herein can be readily determined by
the attending diagnostician, as one skilled in the art, by the use of conventional techniques and by observing results obtained
under analogous circumstances. In determining the therapeutically effective dose, a number of factors are considered by the
attending diagnostician, including, but not limited to: the species of mammal; its size, age, and general health; the specific disease
involved; the degree of or involvement or the severity of the disease; the response of the individual patient; the particular
compound administered; the mode of administration; the bioavailability characteristic of the preparation administered; the dose
regimen selected; the use of concomitant medication; and other relevant circumstances.

[0079] Preferred suitable dosages for the compound used in the treatment described herein are on the order of about 1 mg to
about 600 mg, preferably about 3, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 90, 95, 100, 120, 140, 160, 180,
200, 220, 240, 260, 280, 300, 320, 340, 360, 380, 400, 420, 440, 460, 480, 500, 520, 540, 560, 580 to about 600 mgs total of
active agent. Dosing schedules may be adjusted to provide the optimal therapeutic response. For example, administration can be
one to three times daily for a time course of one day to several days, weeks, months, and even years, and may even be for the
life of the patient. Practically speaking, a unit dose of any given composition used in the treatment described herein can be
administered in a variety of dosing schedules, depending on the judgment of the clinician, needs of the patient, and so forth. The
specific dosing schedule will be known by those of ordinary skill in the art or can be determined experimentally using routine
methods. Exemplary dosing schedules include, without limitation, administration five times a day, four times a day, three times a
day, twice daily, once daily, every other day, three times weekly, twice weekly, once weekly, twice monthly, once monthly, and so
forth. Unit dose preparations provided herein can contain compound A-7 in the range of about 20 to about 900, e.g., 60 to about
800, mgs.

[0080] Preferred amounts according to the selected mode of administration are able to be determined by one skilled in the art.

Pharmaceutical compositions can be manufactured utilizing techniques known in the art. Typically the therapeutically effective
amount of the compound will be admixed with a pharmaceutically acceptable carrier.

10
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EXEMPLIFICATION OF THE INVENTION

[0081] The invention is further illustrated by the following examples. The examples should not be construed as further limiting.

EXAMPLE | - Formulation Optimization of Antipsychotic Drug Product

[0082] This study describes the formulation development of the Compound A-7 drug product for use in further studies.
Development was focused on improving the wettability and redispersibility characteristics of the injection vehicle, with the ultimate
intent of increasing the physical stability of the suspension. The optimization experiments identified a formulation comprising
Compound A-7 recrystallized bulk drug substance (256 mg/mL) suspended in an 10 mM phosphate buffer injection vehicle
containing sorbitan laurate (0.5 wt%), polysorbate 20 (0.2 wt%), and sodium chloride, (0.8 wt%).

[0083] While the early clinical formulation was deemed acceptable for short-term study, there was a desire to improve the
physical properties of the drug product suspension (namely ease of manufacturing, and resuspendability with increased drug
loads) for long term use. Optimization of these properties would also improve the likelihood of success in a prefilled syringe, in the
event such a system becomes a desired container closure configuration. The strategy for formulation development consisted of a
two-tiered approach designed to screen a wide array of injection vehicles and identify promising candidates for further
optimization. The first round of experiments assessed wettability characteristics, specifically free energy of immersion and
spreading coefficient, of various vehicles with Compound A-7. Immersion of a solid in a liquid (wetting) begins with displacement of
the solid-air interface with a solid-liquid interface. The immersional free energy in this solid/liquid/air system describes how
thermodynamically favorable (or unfavorable) exchange of these interfaces is. The spreading coefficient predicts whether this
exchange will occur spontaneously, or will require additional energy input. Thus, these parameters were selected for study since
they would be good indicators of the favorability of the vehicles to wet the hydrophobic drug substance, and the relative difficulty
of doing so. The excipients screened were primarily limited to materials that have been used in approved drug products (although
not necessarily limited to parenteral routes of administration) with acceptable safety profiles [Rowe, Raymond C., Paul J. Sheskey,
and Paul J Weller. Handbook of Pharmaceutical Excipients, 4th Ed. New York, Pharmaceutical Press. 2003]. The excipients
screened represent a number of functionalities in the formulation of stable suspensions, including suspending agents,
surfactants/wetting agents, viscosity modifiers, co-solvents and flocculants. The injection vehicles that were found to have
favorable wetting characteristics with Compound A-7 were then advanced to the second tier of experiments.

Description of Excipients Utilized

MATERIAL ABBREVIATION TRADE NAME(S) MANUFACTURER
Sodium carboxymethyl cellulose CMC N/A Spectrum
Poloxamer 188 P188 Pluronic® F68 Spectrum
Polyvinylpyrrolidone K15 PVP, Povidone Plasdone® K-15
Polyvinylpyrrolidone K30 N/A Plasdone® K-30 Sigma USP
Polyethylene glycol 3350 PEG3350 N/A Sigma
Polyethylene glycol 300 PEG 300 N/A Emerald Bio
Polysorbate 20 PS 20 Tween® 20 Sigma
Polysorbate 80 PS 80 Tween® 80 EMD
Sorbitan monolaurate SML Span® 20, Montane® 20 {Sigma-Aldrich
Sorbitan monopalmitate SMP Span® 40 Aldrich
Sodium chloride NaCl N/A EMD
Mannitol N/A N/A Merck
Dextrose N/A N/A Sigma-Aldrich
Monobasic sodium phosphate (dihydrate) {N/A N/A EMD
Dibasic sodium phosphate (anhydrous) N/A N/A J.T. Baker
Phosphate buffered saline tablets* PBS N/A Sigma
Docusate sodium N/A N/A Sigma

11
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*One tablet dissolved in 200 mL of deionized water yields 0.01 M phosphate buffer, 0.0027 M potassium chloride and
0.137 M sodium chloride, pH 7.4, at 25 °C.

5.2 METHODS

5.2.2 Injection Vehicle Formulation

[0084] Injection vehicles were made by weighing the appropriate mass of excipient into a metered volume of water for injection
(WFI) to give the desired weight percentage by volume. Since the excipient quantities were typically low (<1%), the volume
change from addition was considered negligible. In the cases where multiple surfactants were added, the more water-soluble
surfactant was added first to aid in dispersion of the less soluble surfactant. The vehicle formulations were then stirred with a
magnetic stir plate until all solids were dissolved and the vehicle appeared visually homogeneous.

5.2.3 Compound A-7 Drug Product Compounding

[0085] The suspension was formed by adding recrystallized Compound A-7 to the formulated injection vehicle with mixing to
achieve the target drug concentration. At the bench scale, this was done on a vial-by-vial basis. The appropriate mass of
Compound A-7 was weighed into a 5 mL siliconized glass vial and the appropriate volume of vehicle was added to achieve the
desired suspension concentration. The vial was then stoppered/sealed and mixed by alternating between a vortex mixer and a 60
second sonication bath. This procedure was typically repeated 7 times (total of 7 minutes). After compounding, the absence of
aggregates or unincorporated powder was visually confirmed.

5.2.5 Wettability Characterization

[0086] A surface energy measurement methodology was developed that would allow for facile screening of formulation
candidates with minimal use of drug substance. These experiments utilize the surface tension of the injection vehicle and surface
energy of the solid to predict the immersional free energy and spreading coefficient between the liquid and the solid.

5.2. 6 Liquid Surface Tension Analysis

[0087] A force-balance tensiometer (Attension Sigma® 701) with a platinum Wilhelmy plate was used to measure the surface
energy (tension) of the vehicle of interest. This was done using a 30 mL sample of the vehicle of interest and taking 8 individual
surface tension measurements. The first 3 measurements were discarded as being non-representative of equilibrium conditions,
and the remaining measurements were averaged to give the surface tension value. The vehicle sample contained a small
(approx. 10 mm) stir bar and the magnetic stir plate in the tensiometer was turned to the lowest setting to allow for mixing without
significant disruption of the measurement. All measurements were taken at ambient conditions. To then obtain the polar and non-
polar (dispersive) components of the surface tension, a polytetrafluoroethylene (PTFE) contact angle standard (Rame-Hart) was
affixed to the tensiometer and the dynamic contact angle was measured. Since the desired measurement was the static contact
angle, a very slow measurement speed was used (0.001 m/min) which allowed for approximation of the t — « (infinite time)
condition. This was done using a 30 mL sample of the vehicle of interest and taking the average of 3 individual contact angle
measurements. The vehicle sample contained a small (approx. 10 mm) stir bar and the magnetic stir plate in the tensiometer was
turned to the lowest setting to allow for mixing without significant disruption of the measurement. All measurements were taken at
ambient conditions.

[0088] With the total surface tension of the liquid, and the contact angle of the liquid on a non-polar surface with known surface
energy attributes, the polar and dispersive components of the surface tension were calculated.

5.2.7 Solid Surface Energy Analysis

12
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[0089] A force balance tensiometer (Kruss K100) with a Washburn-type powder measurement apparatus (Kruss FL12) was used
to obtain the polar and dispersive surface energy components of the Compound A-7 sample. This was done by using probe
liquids with precisely characterized surface tensions (diiodomethane and ethylene glycol) and measuring the rate at which the
probe liquids wick up into a packed, 125 mg bed of the powder by capillary action. The contact angle experiments were performed
on the samples according to the Washburn method for the determination of contact angles for liquids wetting porous materials.
The contact angle data with diiodomethane and ethylene glycol were used along with the Fowkes theory to obtain the surface
energy data.

5.2.8 Redispersibilityl Settled Bed Height Characterization

[0090] The redispersibility of the drug products were assessed by creating low concentration suspensions and comparing the
relative height of the settled beds. Higher settled bed heights are indicative of flocculated, or loosely aggregated, particles. These
suspensions settle faster initially, but their loosely aggregated state allows for easier redispersion and better physical stability as
the particles cannot pack as tightly as fully dispersed suspensions.

[0091] The experiments were made using a concentration of 220£22 mg of Compound A-7 in 3 mL of the vehicle of interest (73.3
mg/mL). The lower concentration was used to allow for easier rank ordering of settled bed heights as well as for material
conservation. A key assumption was that this rank ordering would be the same at full concentration. This suspension was
compounded in a 5 mL vial, drawn into a 3 mL BD plastic syringe using an 18G needle, capped, placed upright and allowed to
settle. Early experiments showed that suspensions were fully settled after approximately 10 hours, and that subsequent time did
not result in any discernable amount of further bed packing. As such, all suspensions tested were allowed to settle for a minimum
of 16 h and a maximum of 48 h prior to being characterized.

[0092] Settled bed heights were assessed by qualitatively recording the height of the undisturbed bed and total height of the
liquid using the graduations on the 3 mL syringes. Formulations that looked promising (highest bed heights) at lower
concentrations were also screened at full concentration (810 mg in 3 mL - equivalent to 270 mg per mL vehicle) to qualitatively
assess redispersibility.

6. 0 RESULTS AND DISCUSSION

[0093]
Table 1: Free Energy of Immersion and Spreading Coefficient of Compound A-7 in Various Formulations

FORMULATION FREE ENERgnYr\j(/)nl:)IMMERSION SPREADIr\:rﬁ r‘?h?]l)EFFICIENT

2% CMC - 0.2% PS 20 -30 -0.6
2% PEG3350 - 0.2% PS 20 - 2% Eth -30 -3.8
0.2% Docusate Sodium -30 1.2
4% PEG3350 -0.8% SML - 0.5% PS 29 26
20

0.8% SML - 0.5% PS 20 -29 2.3
4% PEG 3350 -0.2% PS 20 -29 6.1
2% PEG 3350 - 0.2% PS 20 -28 5.6
2% PEG3350-0.2% PS 20 - 1% Eth -29 -6.1
2% CMC -0.2% PS 20 - PBS - (SAD) -28 5.5
6% PEG3350 -0.2% PS 20 -28 -6.6
2% CMC -0.2% PS 80 -28 6.7
4% PEG 3350 -0.5% PS 20 =27 -6.5
1% CMC - 0.8% SML - 0.5% PS 20 -27 0.8
2% CMC - 0.5% PS 20 -26 -7.3
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FORMULATION FREE ENER&L?;)IMMERSION SPREADIh:rﬁ r\ﬁg)EFFICIENT
40% PEG 300 -23 -19.6
4% PEG 3350 -23 -37.5
2% PEG 3350 -22 -34.8
2% CMC - 0.2% Poloxamer 188 -21 -25.2
0.8% SMP-0.5% PS 20 -19 -13.1
1% CMC - 0.8% SMP-0.5% PS 20 -17 -14.6
2% PVP K30 -12 47.5
2% PVP K15 -8 -60.0
Water 10 -83.3

[0094] As shown in Table 1, the free energy of immersion for all formulations tested against all recrystallized Compound A-7
samples was found to be negative, with the exception of pure water. Free energy of immersion describes the energy gained or
lost when displacing the air-solid interface with a liquid-solid interface. If the sign is negative, the liquid-solid interface (created by
wetting) is more energetically favorable, and if the sign is positive, the air-solid interface is more energetically favorable.
Examination of the data shows that formulations containing sorbitan laurate, polysorbate 20 and polysorbate 80 are the most
favored (most negative free energy of immersion value).

[0095] While all vehicle formulations tested have thermodynamically favorable immersional free energies, the data in Table 1
illustrate that formulations are differentiated by their spreading coefficients. The value of spreading coefficient indicates whether
the replacement of the air-solid interface by the liquid-solid interface will occur spontaneously. The results show that vehicle
formulations containing docusate sodium and sorbitan laurate/polysorbate 20 combinations have positive spreading coefficients,
which means they will replace the solid-air interface with the solid-liquid interface without the addition of work (i.e. spreading
occurs spontaneously). A positive spreading coefficient is desirable because of an increased likelihood of complete
deaggregation/wetting of the powder during suspension compounding leading to an overall ease of processing.

[0096] In summary, while analysis of the wetting data show that practically all formulations are predicted to wet, with the most
favored formulations containing a surfactant such as polysorbate 20, polysorbate 80, sorbitan laurate or docusate sodium, review
of the spreading coefficient data identified formulations that are spontaneously wetting. The latter has positive implications for
processing ease and robustness. As such, these materials were selected as the area of focus in the subsequent redispersibility
studies discussed in Section 6.4.

6.4 Redispersibilityl Settled Bed Height

[0097] The results from the settled bed height assessments are presented in Figure 1. The data indicate that formulations
containing sorbitan laurate and polysorbate 20 have significantly higher settled bed heights than formulations without sorbitan
laurate, regardless of the presence of additional polymers (CMC, PEG 3350) or salts (phosphate buffer, saline). Additionally, the
flocculation induced is unique to sorbitan laurate/polysorbate 20, as evidenced by comparison to formulations containing sorbitan
monopalmitate, docusate sodium, or polysorbate 20 alone.

[0098] Experiments were also performed to assess whether the induced flocculation could be uniquely attributed to the presence
of sorbitan laurate, or whether it was the result of an increase in total surfactant load. Suspensions were made with an equivalent
mass load of polysorbate 20 and polysorbate 80 (1.3 wt%) and an equivalent molar content load of polysorbate 20 (3.1 wt%) to
the total surfactant load of a 0.5% sorbitan laurate/0.2% polysorbate 20 suspension. The suspensions with increased polysorbate
20 were found to have similar settled bed heights to 0.2 wt% polysorbate formulations, showing the flocculation phenomenon to
be uniquely attributed to the additional influence of sorbitan laurate.

[0099] Compared with other formulations, the sorbitan laurate/polysorbate 20 formulations resuspend more easily after settling,
and as such these suspensions were made at the full concentration of 21 wt%. At full concentration settled bed heights could not
be measured as the flocculated bed filled the entirety of the syringe volume. Qualitative assessment of redispersibility showed the
settled bed to be easily disrupted with moderate hand shaking of the vials.
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[0100] In an effort to optimize the ratio between sorbitan laurate and polysorbate 20, suspensions were made in 0.2%
polysorbate 20 with phosphate buffered saline and the amount of sorbitan laurate varied between 0.2% and 0.6% (representing
sorbitan laurate: polysorbate 20 ratios from 1:1 to 3:1). The results are shown in Figure 2. The settled bed height increases to a
maximum at a 2:1 ratio, after which, increasing sorbitan laurate concentration has no further effect on bed height. In order to
select a formulation in a robust formulation space, the 10 mM phosphate buffer injection vehicle containing sorbitan laurate (0.5
wt%), polysorbate 20 (0.2 wt%), and sodium chloride, (0.8 wt%) was selected as the lead candidate and advanced into further
studies.

7.0 Example I Conclusion

[0101] The optimized Compound A-7 drug product (Compound A-7 recrystallized bulk drug substance suspended in an 10 mM
phosphate buffer injection vehicle containing sorbitan laurate (0.5 wt%), polysorbate 20 (0.2 wt%), and sodium chloride, (0.8
wit%)) was found to meet all target criteria and exhibits improved physical attributes (redispersibility, ease of wetting) when
compared to the Compound A-7 recrystallized bulk drug substance (21 wt%) suspended in an 5 mM phosphate buffer injection
vehicle containing sodium carboxymethyl cellulose (2 wt%), polysorbate 20 (0.2 wt%), and sodium chloride, (0.7 wt%). The
optimized formulation is physically and chemically stable when compounded as a 21 wt% suspension (approximately 221 mg/mL)
and as a 25.6 wt% suspension (approximately 270 mg/mL).

EXAMPLE Il - Evaluation of Performance of Compound A-7 Suspensions Containing Varied Amounts of Sorbitan
Laurate and Polysorbate 20: Optimization of Excipient Concentrations and Sorbitan Laurate to Polysorbate 20 Ratio

[0102] The objective of this study was to evaluate formulation performance of Compound A-7 suspensions containing varied
amounts and ratios of sorbitan laurate and polysorbate 20 in an effort to establish a robust region for the drug product which
meets all target product attributes.

[0103] An array of vehicle formulations were evaluated and a lead drug product candidate consisting of Compound A-7 bulk
recrystallized drug substance (25.6 wt%) suspended in an 10 mM phosphate buffer injection vehicle containing sorbitan laurate
(0.5 wt%), polysorbate 20 (0.2 wt%), and sodium chloride, (0.8 wt%) was identified.

[0104] During development, settled bed height and qualitative ease of re-suspension were assessed and utilized to identify a
lead formulation. Increases in these properties are associated with flocculation, a common mechanism used to increase physical
stability of pharmaceutical suspensions [Akers, M., Fites, A. and Robison, R. Formulation Design and Development of Parenteral
Suspensions. Journal of Parenteral Science and Technology Vol. 41, No.3 (pp. 88-96), 1987 ; and Lieberman, Herbert A., Martin
M. Reiger and Gilbert S. Banker. Pharmaceutical Dosage Forms: Disperse Systems Volume 2. (pp 18-22, 285-301) 2nd Ed. New
York: Marcel Dekker, 1996 .]. Flocculation refers to the formation of loose aggregates held together by interparticular forces. The
sediment layer in a flocculated suspension is loosely packed and more easily redispersed compared to non-flocculated
formulations in which a dense cake can form. Further experiments to quantify flocculation and formulation performance with
vehicles containing varied amounts of sorbitan laurate and polysorbate 20 were designed, executed and analyzed. These follow-
on experiments are detailed below.

5.2 METHODS
[0105]
Table 2: Amounts and Ratios of Surfactanct Components in Vehicles Examined
Vehicle Sorbitan Monolaurate (g/100 | Polysorbate 20 (g/100 mL) { Nominal Mass Ratio SML/PS20
mL)
A 0 0.1 0
B 0 0.2 0
C 0 0.5 0
D 0 0.8 0
E 0.5 0.1 5
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Vehicle Sorbitan Monolaurate (g/100 | Polysorbate 20 (g/100 mL) { Nominal Mass Ratio SML/PS20
mL)

F 0.5 0.2 25

G 0.5 0.5 1

H 0.5 0.8 0.625

I 1 0.2 5

J 1 0.5 0.625

K 1 0.8 1.25

5.2.2 Compound A-7 Drug Product Compounding

[0106] Compound A-7 suspensions (265 mg/mL+10 %) were prepared by adding 3 mL of injection vehicles listed in Table 1 to
1032 mg of Compound A-7 bulk recrystallized drug substance in a 5ml siliconized glass vial. Each vial was sealed with a rubber
stopper and an aluminum seal. Suspensions vials were roughly mixed by vortexing and tapping to facilitate initial wetting of the
solids. Each vial was then sonicated in a bath sonicator for 10 minutes, with ~5 second vortexing every minute.

5.2.4 Suspension particle size measurement

[0107] Particle size distribution of formulated suspension was measured on a Horiba LA910 laser diffraction particle size analyzer
equipped with a flow through sample cell using 0.1% polysorbate 20 solution as measurement media. Suspension samples were
prepared for measurement by re-suspending the vial containing drug product and then adding 0.1 mL of suspension to 10 mL of
0.1 % polysorbate 20 solution. A sample was then added dropwise to the Horiba flow-through sample cell until dispersion
transmittance drops below 95%. The particle size metrics examined were volume diameter where 10%, 50%, and 90% of the
particle size distribution was smaller than that diameter (Dv[10]. Dv[50], and Dv[90]).

5.2.5 Sediment Height Measurements

[0108] Sediment height was measured after allowing vials sit undisturbed for at least 24 hours. A close up picture of all vials
together was taken using a digital camera, with lighting such that the sediment layer could clearly be seen in the picture. The
distance from the bottom of the vial to the surface of liquid layer and to the surface of sediment layer was measured from each
picture. The ratio of line lengths from each vial were calculated and reported as sediment height in percentage, as shown in
Figure 3. A sediment height of 100% would indicate that no sediment layer is visible.

Injectability

[0109] Injectability was conducted to assess the ability of the suspension to be passed through a 20 G or greater needle without
clogging, with minimal resistance applied through use of a mesh screen.

5.2.7 Re-suspension time

[0110] Re-suspension time was measured using a Burrel wrist action shaker. Vials were shaken at max amplitude on the wrist
action shaker in an inverted orientation (cap down) for 5 second intervals. Re-suspension time was recorded when no visual
clumps or caked material was observed at the bottom of the vial.

5.2.8 Microscopy
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[0111] For microscopic analysis, 5 pL of suspension was placed on a glass slide and then diluted with 20 pL of same vehicle
used to make the suspension. The sample was covered with a coverslip and examined at 10x magnification using an Olympus
BX60 microscope. Pictures were taken using an AxioCam MRc camera.

5. 3 DESIGN OF EXPERIMENT

[0112] Using JMP 9 software, a central composite design of experiment (DOE) was initiated with the factors of SML (0 - 1% wiv)
and polysorbate 20 (0.1 - 0.8% w/v) concentrations. Previous experiments showed that at least 0.1% polysorbate 20 is required to
adequately wet a 25.6 wt % solids load of Compound A-7 bulk recrystallized drug substance therefore the lower limit of 0.1% is
deemed to be the lowest possible level of the surfactant required to achieve wetting of the highly hydrophobic Compound A-7
crystals. The final DOE factors are summarized in Table 3.

Table 3: Design of Experiment Factors to look at varied concentrations of SML and polysorbate 20

Sample SML % Polysorbate 20 % SML/Polysorbate 20 Ratio
1 0 0.8 0

2 0 0.5 0

3 1 0.8 1.25
4 0 0.2 0

5 0.5 0.5 1

6 0.5 0.5 1

7 0.5 0.2 25

8 0.5 0.5 1

9 1 0.5 2

10 0.5 0.8 0.625
11 1 0.2 5

12 0.5 0.1 5

13 0 0.1 0

[0113] The measured responses were: sediment height, re-suspension time, particle size distribution (Dv[10], Dv[50], and
Dv[90]), and injectability. Microscopy was also performed on each sample.

6. 0 RESULTS AND DISCUSSION

6.1 Microscopy and Visual Observations

[0114] Microscopy of three suspensions made with vehicle containing 0.2% polysorbate 20 and increasing amounts of SML are
shown in Figure 4. It is visually clear that flocculation is occurring as SML content in the vehicle increases. Measured suspension
PSD, listed below each image in units of microns, increases relative to the PSD method variability (approx. 2-3 microns) with
increased degree of flocculation. This observation supports using suspension particle size measurements to quantify flocculation
in that the method preparation maintains flocculation induced by the vehicle. The methodologies established by this type of pilot
experiment facilitated the initiation of DOE experimentation.

6.2 DOE Responses

[0115] The desired Compound A-7 drug product formulation attributes include maximum ease of resuspension and injectability,
the ability of the suspension to be passed through a 20 or greater gauge needle without clogging with minimal resistance applied
through use of a mesh screen. Re-suspension time, sediment height, and suspension particle size distribution are all physical
measurements of the formulated suspension used to assess ease of re-suspension. These responses are related since particle
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size of the suspension can be a measure of flocculation, which increases the sediment height and decreases re-suspension time.
A summary of all responses measured is listed in Table 4.

Table 4
S°I>IIL Polyzsocz/rbate S:&Id i_ment Injggtglao:leg(:o- Dv[10] { Dv[50] { Dv[90] Resu_spension
o o eight needle) (pm) (um) (um) Time (s)

1 0 0.8 39% Yes 8.7 252 538 15
2 0 0.5 34% Yes 8.6 245 51.2 20
3 1 0.8 68% Yes 109 28.3 57 10
4 0 0.2 34% Yes 8.5 24 51.3 20
5 0.5 0.5 50% Yes 10.3 294 62.1 10
6 0.5 0.5 48% Yes 11 319 65.9 5
7 05 0.2 80% Yes 144 336 61.6 5
8 0.5 0.5 48% Yes 104 304 62.7 10
9 1 0.5 73% No 159 36.3 66.2 5
10 0.5 0.8 34% Yes 8.7 248 558 20
11 1 0.2 84% No 201 41 708

12 0.5 0.1 88% No 8.7 24 518

13 0 0.1 38% Yes 14.5 34.7 66.7 20

6.3 Resuspension Time, Sediment Height and Particle Size Responses

[0116] A photograph of vials containing suspension after sedimentation with sediment height calculations is shown in Figure 5. In
the two panels of Figure 6 are plotted the observed re-suspension time vs. Dv[10] and Dv[50] values for each suspension. The
measured re-suspension time and particle size metrics exhibit an inverse relationship for the suspensions with smaller measured
particle size (below 11 and 32 microns for Dv[10] and Dv[50], respectively). Larger measured suspension particle sizes, likely
caused by flocculation, facilitate faster re-suspension than smaller ones.

[0117] Trends of particle size (Dv[10] and Dv[50]) with vehicle composition were modeled resulting in surface plots (not shown).
As SML concentration increased and polysorbate 20 concentration decreased, suspension particle size reflected by Dv[10] and
Dv[50] increased. The smallest Dv[10] and Dv[50] were measured from suspensions containing polysorbate 20 with no addition of
SML. For suspensions containing 0.1% polysorbate 20, Dv[10] and Dv[50] increased rapidly with increasing SML. These data are
consistent with the understanding that SML is required for the flocculation of the drug product, which results in an increase in
apparent suspension particle size and therefore a decrease in re-suspension time.

6.5 Formulation Space

[0118] The desired Compound A-7 drug product is comprised of an injection vehicle which facilitates re-suspension with optimal
ease without decreasing injectability of the suspension to an unacceptable level. Increases in measured suspension particle size
parameters directly correlate to ease of re-suspension but inversely correlate with injectability. Hence, a formulation with high SML
wt % and low polysorbate 20 wt % would have the shortest re-suspension time but would also have the worst injectability. The
optimal vehicle composition is one where a balance between ease of resuspension and injectability is achieved through a balance
in the amounts and ratios of SML and polysorbate 20. The profiles in Figure 6 show that when the measured suspension Dv[10] is
greater than 11 pm or the measured suspension Dv[50] is greater than 32 microns, optimal re-suspension time is achieved. The
values of 11 and 32 microns for Dv[10] and Dv[50], respectively, were used to set limits within the modeled data in order to define
the acceptable formulation space.

[0119] Previous experiments showed that at least 0.1 % polysorbate 20 is required to adequately wet a 25.6 wt % 256 mg/mL +

10% concentration of Compound A-7 bulk recrystallized drug substance. In order to account for small changes in Compound A-7
bulk recrystallized drug substance surface area as well as potential loss of polysorbate 20 on stability, at least 0.2 % polysorbate
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20 is recommended for the vehicle composition. At this polysorbate 20 concentration, 0.5% SML concentration minimizes excipient
levels while still maximizing re-suspendability with acceptable injectability. This surfactant combination is indicated in Figure 7 by
the intersection of the horizontal and vertical lines.

7. 0 Example Il Conclusion

[0120] Formulation performance of Compound A-7 suspensions containing varying amounts and ratios of SML and polysorbate
20 were evaluated and a robust region for the drug product which meets all target product attributes was established. Compound
A-7 suspension drug product formulated in an injection vehicle containing 0.5% SML and 0.2% polysorbate 20 is within the robust
region of the formulation space, as derived from analysis of the DOE executed. This vehicle composition minimizes excipient
levels while co-optimizing resuspendabilty and acceptable injectability.

COMPARATIVE EXAMPLE Il - INJECTION SITE REACTION MODULATION

Subcutaneous Injection Site Reaction Model Protocol and Data

[0121] The following experimental protocol and data relate to the effect of vehicle on the ISRs caused by subcutaneous (SC)
administration of aripiprazole (ARP) free base to rats.

Description of Experimental Design:

[0122] Overview of experimental design: There were 7 groups (n=6) in this study evaluating ISRs caused by ARP formulated in 7
different vehicles; a standard vehicle was used as the control to which other compositions of vehicle were compared. All groups
received a single SC injection of ARP at a dose of 30 mg in a 1 mL dose volume. A 21- gauge, 1 inch needle attached toa 1 cc
syringe was used to administer the drug. Ten days following injection with ARP, animals were euthanized by CO 2 asphyxation,

and the ISR was excised and weighed. Weights of the ISRs were plotted against dose administered.

Materials and methods:

[0123]

Aripiprazole (ARP) dose 30 mgs;

Control Vehicle: 0.1% Polysorbate 20 (Tween® 20)/, 3% CMC, 0.9% NaCl in water

Vehicle A: 0.2% Polysorbate 20 (Tween® 20)/ 0.5% sorbitan laurate (Span® 20) in PBS buffer (10 mM, pH~7)
Vehicle F: 0.2% Polysorbate 40 (Tween® 40)/ 0.5% sorbitan monopalmitate (Span® 40) in PBS buffer (10 mM, pH~7)

RELPREVV® Vehicle: CMC, mannitol, polysorbate 80, sodium hydroxide and/or hydrochloric acid for pH adjustment, and water for
injection

[0124] Number of study animals: 42; Age: at least 6 - 8 weeks; Body weight range: 300-350 grams upon receipt from supplier.

Description of experiment, animal allocation and procedures:

[0125] Test Period Procedures: Animals were dosed with ARP on Day 0. On Study Day 10, all animals were euthanized, and the
injection site reaction tissue/material was retrieved surgically and weighed immediately.
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[0126] Figures 8A and 8B demonstrate that formulations comprising sorbitan laurate demonstrated a significant reduction in
injection site reaction compared to formulations with no sorbitan laurate. Figure 8A shows results from experiments with
aripiprazole (free base), and Figure 8B shows results from experiments with olanzapine pamoate.

EXAMPLE IV - SOLUBILITY OF COMPOUND A-7 IN VEHICLES CONTAINING VARYING AMOUNTS OF SORBITAN
MONOLAURATE.

[0127] Sample preparation:

1. a. Injection vehicles comprised of ca. 10 mM phosphate buffer, 0.2% polysorbate 20, saline and various amount of sorbitan
laurate (0%-0.75%) were prepared. The injection vehicles were stirred for 4 hours before preparing suspension
preparation.

2. b. Approximately 1.25+0.05 g of Compound A-7 were added to 15 mL injection vehicles in a 20-mL glass scintillation vial
with a 7/8" X 5/16" stirring bar. The suspension was vigorously stirred on Chemglass CG-1990-T-50 hotplate at 25 °C which
was controlled using a thermal sensor.

3. c. At each time point, a total of 3 mL of -mixed suspension were transferred into two 1.5-mL centrifuge tubes using a plastic
pipette. The tubes were centrifuged at 14,000 rpm for 4 minutes. The supernatant of both tubes were combined and
centrifuged again at 14,000 rpm for 4 minutes. The HPLC sample was then prepared with final (2nd) centrifuged
supernatant by diluting 0.4 mL supernatant with 0.6 mL THF.

4. d. Concentration of dissolved Compound A-7 was determined using HPLC.

[0128] The data illustrated in Figure 9 highlight the trends in Compound A-7 concentration in solution as a function of SML
content in the injection vehicle. Surprisingly, the addition of a second surfactant, SML, decreases solubility up to 0.5 wt % SML
with solubility increasing again above 0.5 wt.% (e.g. 0.75 wt%) (middle line).

EXAMPLE V - SYNTHESIS OF COMPOUND A-7

Synthesis of Aripiprazole Prodru

[0129]

: o DA
} IV g e & CHO | 1NN
¢ i fO DMF, NEts &y
\‘, —_—— CI\_@"‘
HN ' Examplai
s}

Aripiprazole

Compound A-1: Preparation of 7-(4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butoxy)-1-(hydroxymethyl)-3,4-
dihydroquinotin-2(1H)-one - Provided for reference

[0130] A mixture of Aripiprazole (20g, 45 mmol), triethylamine (1mL, 7.1 mmol), formaldehyde (37% aqueous solution, 70 mL)
and dimethylformamide (200 mL) was heated to 80°C for 20 h. The reaction mixture was cooled, diluted with ethyl acetate (400
mL) and washed with water/brine (1:1, 3 x 500 mL). The organic phase was dried over MgSQOy4, filtered and evaporated to dryness

under vacuum to give hemi-aminal A-1 as a white solid (18.6 g, containing 25% Aripiprazole, 65% yield based on A-1).

Compound 1: (7-(4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butoxy)-2-oxo-3,4-dihydroquinolin-1(2H)-yl)methyl acetate -
Provided for reference

[0131]
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[0132] A solution of Compound A-1 (50.63 g, 0.105 mol) in anhydrous tetrahydrofuran (THF, 80 mL) was treated with acetic
anhydride (15.3 mL, 0.16 mol) and heated for 2.0 hours at 60°C (oil-bath). To the above solution, triethylamine (2.0 mL, 0.014
mol) was added and stirred for 16 hours at 60°C. The solvent was removed using a rotator evaporator. To the resulting crude
mixture, ethyl acetate (150 mL) and heptane (50 mL) was added. The solution was washed with NaHCO3 (5% aqueous solution,
250 mL,). After separation of the two layers, pH of the aqueous layer was adjusted to above 7. The aqueous layer was further
extracted using the organic mixture. The organic layer was separated and washed with 5% NaHCOs3 solution, followed by

deionized water, and brine. The solution was dried using anhydrous MgSOQOy4, filtered and evaporated under vacuum. The resulting

product was purified using silica gel column chromatography using ethanol: ethyl acetate (5:95) as the eluent. Fractions
containing the desired product were combined and d-tartaric acid (12.5 g dissolved in 60:5 ethanol: water) was added, resulting in

the precipitation of the desired product (48.78 g, 89% vyield). TH NMR (CDC13, 300MHz) & 1.73 (m, 2H), 1.84 (m, 2H), 2.12 (s,
3H), 2.50 (t, 2H), 2.68 (m, 6H), 2.87 (dd, 2H), 3.08 (m, 4H), 3.98 (t, 2H), 5.91 (s, 2H), 6.59 (m, 2H), 6.96 (dd, 1H), 7.08 (dd, 1H),
7.15 (m, 2H).

Compound AT: (7-(4-(4-(2,3-dichlorophenyl)piperazin-1-yl)butoxy)-2-oxo-3,4-dihydroquinolin-1(2H)-yl)me thyl
dodecanoate

[0133]
cl (\N/\/\/O -

C|\©N;/' o 7

[0134] Compound A-7 was prepared in an analogous fashion to Compound 1. The desired product was isolated as a crystalline
solid (0.3 g, 21 % vyield). The molecular weight was confirmed by mass spectrometer analysis. Figure 2-6 shows the PXRD, IR,

Raman, TGA spectrum of the desired product. TH NMR (CDC13, 300MHz) & 0.87 (t, 3H), 1.24 (m, 16H), 1.62 (m, 2H), 1.83 (m,
2H), 1.86 (m, 2H), 2.36 (t, 2H), 2.49 (t, 2H), 2.68 (m, 6H), 2.86 (dd, 2H), 3.08 (m, 4H), 3.97 (t, 2H), 5.91 (s, 2H), 6.59 (m, 2H), 6.96
(dd, 1H), 7.07 (dd, 1H), 7.14 (m, 2H).
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1. Farmaceutisk sammensatning, omfattende:

(a) Sammensetning A-7

€4 ?"”‘ §=?1"""v*"-.r-'§
Tl e wa_ i
oy g

(b) Sorbitanlaurat;
(c) Polysorbat 20; og
(d) en vandig vehikel (beerer);

hvorved sammensatningen danner en vandig, flokkuleret, injicerbar op-

sleemning.

Sammensetning ifglge krav 1, hvilken sammensetning omfatter kompo-
nenter (b) og (c¢) i et forhold, som resulterer i flokkulat, der omfatter kom-
ponent (a), hvorved flokkulatet afseettes til en hgjde, som er stgrre end en
forudbestemt hgjde af sedimentlaget, saledes at komponenterne (a), (b)

og (c¢) pa ny kan opsleemmes med henblik pa injektion.

Sammensetning ifalge krav 2, hvorved lejehgjden omfatter i det mindste
20 til 80 % foragelse af sedimenthgjden, sammenlignet med en ikke-

flokkuleret sammenseetning efter 24 timers uforstyrret seetning.

Sammenseetning ifelge krav 2, hvorved komponenterne (a), (b) og (¢) kan
gen-opslemmes med henblik pa injektion efter manuel rystning af varig-
hed 1 — 60 sekunder.

Sammensetning ifglge et hvilket som helst af de foregaende krav, hvorved
forholdet mellem komponenterne (b) og (c) er sdledes, at sammensetnin-
gen kan injiceres ved anvendelse af en 20 til 25 gauge nal.
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2

Sammensetning ifelge krav 2, hvorved (a), (b) og (c¢) danner flokkulat
med folgende starrelser: Dv[10]: 2-10 um, Dv[50]: 10-30 um og Dv[90]:
mindre end 65 um.

Sammensetning ifalge et hvilket som helst af de foregaende krav, hvorved

forholdet mellem komponenter (b) og (c) er cirka 5 til 2, regnet i veegt-%.

Sammenseetning ifelge et hvilket som helst af de foregdende krav, omfat-

tende cirka 0,2 — 1 veegt-% sorbitanlaurat.

Sammenseetning ifglge krav 1, omfattende cirka 0,05 — 0,8 vagt-% poly-
sorbat 20.

Sammenseaetning ifelge krav 1, omfattende cirka 0,1 — 0,3 veegt-% poly-
sorbat 20.

.Sammensaetning ifalge et hvilket som helst af de foregaende krav, omfat-

tende cirka 15 — 35 veegt-% forbindelse A-7.

Sammensetning ifelge et hvilket som helst af de foregaende krav, omfat-
tende cirka 20 30 vaegt-% forbindelse A-7.

Injicerbar farmaceutisk sammensatning, omfattende:

(a) Forbindelse A-7:

Fx”\ P NS N

&~ %

“\?\31\3 (""“J

=

hvorved komponent (a) foreligger i veegtforhold péa cirka 15 - 35 %.
(b) Sorbitanlaurat i et veegtforhold pa cirka 0,2 - 1 %
(c) Polysorbat 20 i et veegtforhold pa cirka 0,05 - 0,8 %; og
(d) en vandig beerer.
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19.
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3

Injicerbar sammenseetning, omfattende:

(a) Forbindelse A-7:

(b) Sorbitanlaurat;
(c) Polysorbat 20; og

(d) en vandig beerer.
Sammenseetning ifalge krav 14, hvilken sammensaetning er formuleret
med henblik pa modulering af hudreaktion, der er knyttet til indgivelse af

et vand-uoplgseligt, antipsykotisk middel.

Sammenseatning ifglge krav 15, hvorved modulation af hudreaktionen er

en reduktion af irritationen pa injektionsstedet.
Sammenseatning ifalge et hvilket som helst af kravene 1 til 16 med henblik
pa anvendelse ved en fremgangsmade til behandling af sygdomme i cen-

tralnervesystemet.

Sammenseetning til anvendelse ifglge krav 17, hvorved sygdommen er en

psykotisk tilstand.

Sammenseetning til anvendelse ifalge krav 18, hvorved den psykotiske til-

stand er schizofreni eller schizoniforme sygdomme.

Farmaceutisk sammenseetning, omfattende:

(a) 24 — 30 veegt-% blanding A-7:
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(b) 0,2 — 1 veegt-% sorbitatlaurat;
(c) 0,1 — 0,3 veegt-% polysorbat 20; og
5 (d) en vandig beerer.

21.Sammensatning ifolge et hvilket som helst af kravene 1, 13, 14 eller 20,

hvorved den vandige beerer er en puffer.

10 22.Sammenseetning ifelge krav 21, hvorved pufferen er en phosphat-, citrat-,

tartrat- eller acetatpuffer.

23. Sammensaetning ifelge krav 21 eller krav 22, hvorved den vandige beerer
er en phosphat-pufferet kogsaltoplgsning.
15
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Sediment height calculations for vials containing Compond A-7 suspens

having varying SML and polysorbate 20 concentrations

Figure 5
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Figure 8B

Figure 8A
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