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ABSTRACT 

The present invention provides a method of treating patients with long acting injectable 

paliperidone palmitate formulations. 

ABSTRACT
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DOSING REGIMENS ASSOCIATED WITH EXTENDED  

RELEASE PALIPERIDONE INJECTABLE FORMULATIONS 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001]  This application is a divisional of Australian Application No. 2024202306 filed 10 April 

2024, which is a divisional of Australian Application No. 2021387679 filed 07 May 2021, is 

related to PCT/EP2021/062144, and claims priority from United States of America Provisional 

Application No. 63/119,382 filed 30 November 2020, the disclosure of each of which is 

incorporated by reference in its entirety herein for all purposes. 

FIELD OF THE INVENTION 

[0002] This invention relates to methods of treating a psychiatric patient in need of treatment 

with long acting injectable paliperidone palmitate formulations. 

BACKGROUND OF THE INVENTION 

[0003] Antipsychotic medications are the mainstay in the treatment of schizophrenia, 

schizoaffective disorder, and schizophreniform disorders. Antipsychotics were first introduced in 

the mid-1950s. These typical or first generational drugs are usually effective in controlling the 

positive symptoms of schizophrenia but are less effective in moderating the negative symptoms 

or the cognitive impairment associated with the disease. Atypical antipsychotics or second 

generation drugs, typified by risperidone and olanzapine, were developed in the 1990s, and are 

generally characterized by effectiveness against both the positive and negative symptoms 

associated with schizophrenia. 

[0004] Paliperidone palmitate is the palmitate ester of paliperidone (9-hydroxy-risperidone), a 

monoaminergic antagonist that exhibits the characteristic dopamine D2 and serotonin (5-

hydroxytryptamine type 2A) antagonism of the second generation, atypical antipsychotic drugs. 

Paliperidone (9-OH risperidone) is the major active metabolite of risperidone. Extended release 

(ER) osmotic controlled release oral delivery (OROS) paliperidone, as a tablet formulation, is 

marketed in the United States (U.S.) for the treatment of schizophrenia and maintenance of 

effect. 

[0005] Paliperidone palmitate has been developed as a long-acting, intramuscular (i.m.), 

injectable aqueous nanosuspension for the treatment of schizophrenia and other related diseases 

that are normally treated with antipsychotic medications. Because of extreme low water 

solubility, paliperidone esters such as paliperidone palmitate dissolve slowly after an  

DOSING REGIMENS ASSOCIATED WITH EXTENDED

RELEASE PALIPERIDONE INJECTABLE FORMULATIONS

CROSS-REFERENCE TO RELATED APPLICATIONS

FIELD OF THE INVENTION

BACKGROUND OF THE INVENTION

effect.

1

20
26

20
18

95
   

   
12

 M
ar

 2
02

6

1
2
 
M
a
r
 
2
0
2
6

D
O
S
I
N
G
 
R
E
G
I
M
E
N
S
 
A
S
S
O
C
I
A
T
E
D
 
W
I
T
H
 
E
X
T
E
N
D
E
D

R
E
L
E
A
S
E
 
P
A
L
I
P
E
R
I
D
O
N
E
 
I
N
J
E
C
T
A
B
L
E
 
F
O
R
M
U
L
A
T
I
O
N
S

C
R
O
S
S
-
R
E
F
E
R
E
N
C
E
 
T
O
 
R
E
L
A
T
E
D
 
A
P
P
L
I
C
A
T
I
O
N
S

2
0
2
6
2
0
1
8
9
5

F
I
E
L
D
 
O
F
 
T
H
E
 
I
N
V
E
N
T
I
O
N

B
A
C
K
G
R
O
U
N
D
 
O
F
 
T
H
E
 
I
N
V
E
N
T
I
O
N



intramuscular injection before being hydrolyzed to paliperidone and made available in the

release formulation (INVEGA Extended Release [ER] tablets; also termed INVEGA

prolonged-release [PR] tablets), and two long-acting injectable (LAI) formulations (paliperidone

palmitate one-month injection [INVEGA SUSTENNA® or XEPLION and paliperidone

palmitate three-month injection [INVEGA TRINZA® or TREVICTA@]). As disclosed herein,

another paliperidone palmitate product intended for administration once every six months
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convenience, is being developed.

[0009] Patients who do not regularly take their medications can suffer many consequences, most

notably schizophrenia relapse. For oral antipsychotics, medication gaps of as little as one day can

double the risk for re-hospitalization. This typically results in worsening of psychiatric

comorbidities, loss of employment, interruption of education and impairment of family

relationships. The biological consequences include loss of synaptic plasticity of neurons,

especially in the frontal lobes. Functionally schizophrenia relapse has been linked to pruning at

the level of synaptic neuronal junctions. Overall, this can be radiologically measured by

widespread shrinkage of the grey matter of the brain, with accompanying enlargement of the

cerebral ventricles. These changes are visible on CT/MRI scanning of the brain. With each

successive relapse, further progressive changes to the brain are typically observed. Currently

there is no known cure for schizophrenia, and the only proven method to treat the disease is with

long-term administration of antipsychotic medications along with social and behavioral

interventions. The strongest predictor of schizophrenia relapse is adherence to antipsychotic

medications.

[0010] A paliperidone palmitate product that is intended to be given once every six months

presents a challenge in terms of a patient remembering to come in for treatment at exactly the

six-month time point. This is further compounded by the fact that the length of a month varies

between 28-31 days. Because an injection is intended to be given by a health care professional,

and not self-administered, allowing patients to have flexibility to schedule their visit to the clinic

and receive their injection is an important consideration. Most other antipsychotic regimens

(oral and LAI) are typically given over a one-month cycle, and patients return to a clinic to either

get a refill of their prescription or an injection. A six-month dosing interval presents a unique

challenge to ensure compliance.

[0011] Patients also at times miss their doses of medication. Consequently, there is a need to re-
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and even mortality. Patients with severe mental disorders also face stigmatization and a reduced

administering the re-initiation loading dose of the second suspension.

[0015] Other re-initiation regimens include administering paliperidone palmitate to a patient in

need thereof who has been administered a first dose of a first paliperidone palmitate extended-

release injectable suspension (first suspension) wherein such administration involves

administering to a deltoid muscle of the patient a first re-initiation loading dose of 156 mg
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(second suspension) at a time that is from eight months up to and including eleven months after

administration of the first dose of the first suspension; administering in a deltoid muscle of the

patient a second re-initiation loading dose of 156 mg paliperidone palmitate of the second

suspension on about day 8 (± 4 days) after administering the first re-initiation loading dose of the

second suspension; and administering in a deltoid or gluteal muscle of the patient from about

1092 mg to about 1560 mg paliperidone palmitate of a maintenance dose of the first suspension

about one month (±7 days) after administering the second re-initiation loading dose of the second

suspension.

[0016] Other re-initiation regimens include administering paliperidone palmitate to a patient in

need thereof who has been administered a first dose of a first paliperidone palmitate extended-

release injectable suspension (first suspension), wherein such administration involves (1)

administering in a deltoid muscle of the patient a first re-initiation loading dose of 234 mg of

paliperidone palmitate of a second paliperidone palmitate extended-release injectable suspension

(second suspension) at a time that is more than eleven months after administration of the first

dose of the first suspension; (2) administering in a deltoid muscle of the patient a second re-

initiation loading dose of 156 mg of paliperidone palmitate of the second suspension on about

day 8 (± 4 days) after administering the first re-initiation loading dose of the second suspension;

(3) administering in a deltoid or gluteal muscle of the patient a first re-initiation maintenance

dose of 39 mg to about 234 mg of paliperidone palmitate of the second suspension about one

month (±7 days) after administering the second re-initiation loading dose; (4) administering in a

deltoid or gluteal muscle of the patient a second re-initiation maintenance dose of from about 39

mg to about 234 mg of paliperidone palmitate of the second suspension about one month (±7

days) after administering the first re-initiation maintenance dose of second suspension; (5)

administering in a deltoid or gluteal muscle of the patient a third re-initiation maintenance dose

of from about 39 mg to about 234 mg of paliperidone palmitate of the second suspension about
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maintenance dose of the first suspension (e.g. a fourth re-initiation maintenance dose, fifth re-

months have elapsed since the last 1000 mg eq. PP6M injection (8, 10 and 11 months after the

last PP6M dose).

[0025] FIG. 8 depicts missed dose simulations for when > 11 months have elapsed since the last

1000 mg eq. PP6M injection (12, 15 and 18 months after the last PP6M dose).
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from double-blind baseline for patients treated with PP6M.

[0027] FIG. 10 depicts a bar graph showing mean weight change of patients of various weight

class (normal, overweight and obese) being treated with PP6M.

[0028] FIG. 11 depicts a bar graph showing mean weight change of patients of various age

groups being treated with PP6M

DETAILED DESCRIPTION

[0029] The presently disclosed inventive subject matter may be understood more readily by

reference to the following detailed description taken in connection with the accompanying

examples, which form a part of this disclosure. It is to be understood that these inventions are

not limited to the specific formulations, methods, or parameters described and/or shown herein,

and that the terminology used herein is for the purpose of describing particular embodiments by

way of example only and is not intended to be limiting of the claimed inventions.

[0030] When a value is expressed as an approximation by use of the descriptor "about" or

"substantially" it will be understood that the particular value forms another embodiment. In

general, use of the term "about" or "substantially" indicates approximations that can vary

depending on the desired properties sought to be obtained by the disclosed subject matter and is

to be interpreted in the specific context in which it is used, based on its function.

[0031] It is to be appreciated that certain features of the invention which are, for clarity,

described herein in the context of separate embodiments, may also be provided in combination in

a single embodiment. That is, unless obviously incompatible or excluded, each individual

embodiment is deemed to be combinable with any other embodiments and such a combination is

considered to be another embodiment. Conversely, various features of the invention that are, for

brevity, described in the context of a single embodiment, may also be provided separately or in

any sub-combination.

may be excluded. For example, when a range of "1 to 5" is described, such a description can
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support situations whereby any of 1, 2, 3, 4, or 5 are excluded; thus, a recitation of "1 to 5" may

reference.

[0034] As used herein, "PP3M" refers to a paliperidone palmitate extended-release injectable

[0038] PP6M will typically be provided with a dose in the range of from about 1000 mg to about

1600 mg of paliperidone palmitate to provide a sustained therapeutic concentration of

paliperidone over the six-month dosing interval. Preferably, the PP6M is provided in dose

strengths of about 1092 mg or about 1560 mg paliperidone palmitate. The drug product
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1000 mg eq. of paliperidone, respectively.

[0039] PP6M is preferably provided in a prefilled syringe (cyclic-olefin-copolymer) prefilled

with either 700 mg eq. (3.5 mL) or 1000 mg eq. (5.0 mL) paliperidone (as 1092 mg or 1560 mg

paliperidone palmitate, respectively) with a plunger stopper, a plunger rod, and tip cap

(bromobutyl rubber), a backstop, and a needle, preferably a thin walled 20 gauge (G), 11/2-inch

other route. Care should be taken to avoid inadvertent injection into a blood vessel. Doses are

preferably administered in a single injection; for example, divided injections could change the

release profile. It is otherwise preferred that injections be administered slowly, deep into the

muscle of the patient, in particular, the deltoid or gluteal muscle. Typically, PP6M is

administered to the gluteal muscle given the volume of the injection.

Intramuscular Injection

[0041] Typically, regardless of the patient's weight, PP6M is administered intramuscularly using

a thin walled syringe, for example, a 20 gauge (G), 11/2-inch needle in the deltoid muscle or the

gluteal muscle. To the extent administered to the deltoid muscle, paliperidone palmitate is

typically administered into the center of the deltoid muscle, preferably alternating between the

two deltoid muscles per single injection (i.e. the opposite deltoid muscle is used at the next

scheduled dosing interval). For PP6M, gluteal intramuscular administration is preferred. For

example, PP6M may be administered into the upper-outer quadrant of the gluteal muscle. It is

also preferred that gluteal injections should be alternated between the two gluteal muscles per

single injection (i.e. the opposite gluteal muscle is used at the next scheduled dosing interval).

Incomplete Administration

syringe tip cap pointing up for at least 15 seconds. A brief rest may be taken, and then the
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syringe may be, and preferably is, shaken again for another 15 seconds. The injection is then

the time of initiation of PP6M. The determination of adequately treated is typically up to the

judgment of the prescribing clinician. Typically, PP6M dosing is initiated: A) one month after

needed, dose adjustment can be made every six months in increments within the range of 1092

employment, interruption of education and impairment of family relationships. For oral

Long acting injectable (LAI) antipsychotics were developed to address this problem and to

ensure timely interventions for non-adherent patients to prevent relapse and hospitalization.

[0046] The commonly encountered difficulty in clinical practice, however, is that subjects need

to return to the clinic on a specific date after receiving their previous maintenance injection of a

10
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medical professional and/or set by a regulatory agency.

[0047] Previously, a dosing window of ± 1 week around the target injection date (scheduled

injection date based on dosing interval) was established for PP1M. For PP3M, this window was

expanded to ± 2 weeks around the target injection date. It has now been found that a dosing

window of up to 2 weeks earlier and up to 3 weeks after the target injection date for PP6M may

concentrations above a threshold of 7.5 ng/mL. This threshold has been associated with a central

Dopamine type 2 (D2) receptor occupancy of 60% while receptor occupancy in the range of

60%-80% is considered necessary for a satisfactory antipsychotic response. As reflected in the

example section (see Example 7), simulations were conducted to evaluate the relationship

between median time to relapse and the point at which the median paliperidone concentration

observed between the time point when median plasma paliperidone concentration decreased to

7.5 ng/mL and the median time to relapse, i.e., the time point when half of the subjects had

experienced relapse, while the other half of the subjects either relapsed later or did not relapse

during the study. Thus, it appears that the therapeutic effect is more prolonged than the expected

effect based on the 7.5 ng/mL threshold, and the relapse protection window may be extended

farther in the positive direction.

[0049] In one embodiment, a dosing window of up to 2 weeks earlier and up to 3 weeks after the

target injection date for PP6M (i.e. the scheduled six-month time point) is used. Accordingly,

the disclosure includes methods for administering paliperidone palmitate to a patient in need

thereof who has been administered a first dose of a paliperidone palmitate extended-release

extended-release injectable suspension to a deltoid or gluteal muscle, preferably the gluteal

first (initial) or second dose administered to the patient.
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[0050] Unless otherwise indicated, as used herein, a "month" refers to a Gregorian calendar

window of up to one week earlier and up to two weeks after, or up to one week earlier and up to

three weeks after, or up to two weeks earlier and up to two weeks after, the target injection date

[0052] The first dose and second dose, independently, are typically from about 1000 mg to about

to about 30 ng/mL, at the time of the second dose. In this context, "at the time of the second

representing Ctrough values.

[0054] In other aspects, the plasma concentration of paliperidone in the patient achieves a peak

of about 10 to about 150 ng/mL after administration of the second dose, or about 35 ng/mL to

about 125 ng/mL after administration of the second dose. For example, when the first dose is
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the second dose. When the first dose is 1560 mg paliperidone palmitate, the plasma

concentration of paliperidone in the patient achieves a peak of about 35 to about 145 ng/mL, or

about 70 to about 110 ng/mL, after administration of the second dose.

[0055] In certain embodiments, PP3M and PP6M can have the same formulation. In such an

embodiment, the pharmacokinetic properties of PP6M will be similar to PP3M, but such a PP6M

concentrations were lower for PP6M at its target interval VS. PP3M at its target interval. Given

that PP3M had established a dosing window of ± 2 weeks around the target injection date,

expanding the dosing window in the positive direction for a formulation that results in lower

drug plasma concentrations at the target interval point would not have been suggested. But, as

reflected herein, it was discovered that the therapeutic effect is more prolonged than the expected

positive direction.

Missed Doses

[0056] Patients who receive LAI antipsychotics routinely return to their health care provider to

receive injections of their medication. The timing of their dose is typically carefully prescribed.

As noted herein, for any given antipsychotic an optimal dosing cycle is recommended, along

with a dosing window (±) in which they can receive their medication without any untoward side

effects or loss of efficacy. In the present disclosure, following an initial dose of PP6M, PP6M

should be administered every six months. Missed doses of PP6M should be avoided, although

injections given within the prescribed dosing window would not be considered a missed dose. If

1560 mg paliperidone palmitate based on individual patient tolerability and/or efficacy.
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[0058] The present disclosure provides a mechanism by which patients can resume treatment

provides a positive effect of PP6M on preventing relapse, even in situations of non-adherence.

[0059] The disclosure provides re-initiation dosing regimens for patients who miss their

after the target injection date, the disclosure provides a method for administering paliperidone

paliperidone palmitate extended-release injectable suspension (first suspension), comprising

suspension are selected based on the first dose of the first suspension as shown below in Table 1,

Table 1

First dose of first suspension Re-initiation loading dose of Maintenance dose of first

second suspension suspension

1092 mg 156 mg 1092 mg
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[0061] To the extent a different dosing window is prescribed, the same re-initiation dosing

regimen noted above may be implemented but adjusted based on the outer dosing window

parameter. For example, if the dosing window was up to 1 week earlier and up to 2 weeks after

the target injection date, the re-initiation loading dose of the second suspension would be

after administration of said first dose of the first suspension.

[0062] Other re-initiation regimens are based on a missed dose of seven to nine months and up to

and including ten to fourteen months after the last injection. For example, the disclosure

includes administering paliperidone palmitate to a patient in need thereof who has been

administered a first dose of a first paliperidone palmitate extended-release injectable suspension

loading dose of 156 mg paliperidone palmitate of a second paliperidone palmitate extended-

e.g. from eight months, up to and including ten to fourteen months, e.g. up to and including

eleven months, after administration of the first dose of the first suspension; administering in a

deltoid muscle of the patient a second re-initiation loading dose of 156 mg paliperidone palmitate

of the second suspension on about day 8 (± 4 days) after administering the first re-initiation

loading dose of the second suspension; and administering in a deltoid or gluteal muscle of the

patient from about 1092 mg to about 1560 mg paliperidone palmitate of a maintenance dose of

the first suspension about one month (±7 days) after administering the second re-initiation

loading dose of the second suspension. In one embodiment, the first dose of the first suspension

about 1092 mg paliperidone palmitate. In another embodiment, the first dose of the first

suspension is about 1560 mg paliperidone palmitate and the maintenance dose of the first

15
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palmitate to a patient in need thereof who has been administered a first dose of a first

paliperidone palmitate extended-release injectable suspension (first suspension), comprising (1)

deltoid muscle of the patient a second re-initiation loading dose of 156 mg paliperidone palmitate

of the second suspension on about day 8 (± 4 days) after administering the first re-initiation

suspension about one month (±7 days) after administering the first re-initiation maintenance dose

re-initiation maintenance dose of from about 39 mg to about 234 mg paliperidone palmitate of

1560 mg paliperidone palmitate and the maintenance dose of the first suspension is about 1560

administered in one-month (±7 days) intervals before the maintenance dose of the first

suspension (e.g. a fourth re-initiation maintenance dose, a fifth re-initiation maintenance dose,

etc.). In certain embodiments, the re-initiation maintenance doses of paliperidone palmitate are

from about 156 to about 234 mg. With respect to any of the re-initiation regimens, following the
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[0064] In particular embodiments, the first suspension is PP6M and the second suspension is

PP1M. Exemplary re-initiation regimens based on PPIM and PP6M are further disclosed in

Example 8. A goal of a re-initiation regimen is to achieve a quick return to paliperidone plasma

concentrations as before the missed dose without creating an overshoot due to the applied re-

described herein, e.g., between the first dose and the re-initiation loading dose.

[0065] Another aspect of the present disclosure is an observed effect for longer acting

paliperidone palmitate treatments on stabilizing or decreasing weight in a patient population for

which most treatments cause weight gain. In particular, it has been found that transitioning

patients who have been adequately treated with PP1M or PP3M to PP6M can reduce, stop, or

pharmacological efficacy and maintaining relapse prevention.

treated with risperidone or paliperidone who are in need of long-term symptom protection and

therefore antipsychotic treatment but for whom a continuous weight increase is not acceptable

Increasing weight during long-term treatment has metabolic effects which increase risk factors

for higher morbidity and mortality (e.g. due to cardiovascular disease). In addition, increasing

weight can impact patients mobility and functionality and reduce quality of life significantly.

The PP6M formulation and regimen disclosed herein allows a weight neutral or weight reducing

treatment for patients while providing the same efficacy compared to other paliperidone or

paliperidone palmitate formulations (e.g. PP1M or PP3M).

weight of a patient who has been treated with a paliperidone palmitate extended-release

injectable suspension at either one-month intervals (PP1M) or three-month intervals (PP3M),
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patient has been treated with the PP3M for at least one 3-month interval, at least two 3-month

intervals, or at least three 3-month intervals.

dose of the PP1M is about 234 mg paliperidone palmitate, the initial dose of PP6M is about 1560

mg paliperidone palmitate.

mg paliperidone palmitate.

as noted herein.

about - 0.5 to about + 0.5, from the timepoint of the transition to PP6M (from the time of the

weight decrease. Such stabilization or weight decrease may occur within about twelve months

from the timepoint of the transition to PP6M.
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following the transition to PP6M, or a combination thereof.

Paliperidone Palmitate Formulations

[0076] Paliperidone esters are antipsychotic agents belonging to the chemical class of

for paliperidone palmitate is (±)-3-[2-[4-(6-fluoro-1,2-benzisoxazol-3-yl)-1-piperidinyl]ethyl]-

6,7,8,9-tetrahydro-2-methyl-4-oxo-4H-pyrido[1,2-c]pyrimidin-9-yl hexadecanoate. The

structural formula is:

O

0

N

NN 0
N

(+)

F

[0077] Paliperidone esters may be formulated with pharmaceutical excipients into injectable

dosage forms as described in U.S. Pat. Nos. 5,254,556 and 6,077,843 both of which are

incorporated herein by reference. Injectable formulations may be formulated in aqueous carriers.

[0078] As described in U.S. Pat. No. 9,439,906, incorporated herein by reference, a one-month

aqueous formulation is a nano particle suspension wherein the nano particles have average sizes

of less than about 2,000 nm to about 100 nm. For example, the nano particles have an average

particle size (d50) of from about 1,600 nm to about 400 nm, or from about 1,400 nm to about

300 nm to about 600 nm. As used herein, d10: the portion of particles with diameters smaller

than this value is 10%; d50: the portion of particles with diameters smaller than this value are

correlation spectroscopy or disk centrifugation
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[0079] In certain embodiments, a three-month (PP3M) formulation has average particle sizes of

less than about 20 µm to about 1 µm. In other embodiments, the particles have an average

about 5 µm to about 9 µm. The d90 is about 50 µm; from about 10 µm to about 30 µm; or from

[0080] In certain embodiments, a six-month (PP6M) formulation has average particle sizes of

less than about 30 µm to about 1 µm; or about 20 µm to about 1 µm. In other embodiments, the

about 1 µm to about 5 µm.

micro particles, a surfactant, a suspending agent, and optionally one or more additional

stearate, glyceryl monostearate, cetostearyl alcohol, cetomacrogol emulsifying wax, sorbitan

commercially available TWEENS polyethylene glycols, polyoxyethylene stearates, colloidal

silicon dioxide, phosphates, sodium dodecyl sulfate, carboxymethylcellulose calcium,

hydroxypropylcellulose, hydroxypropylmethylcellulose phtalate, noncrystalline cellulose,
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Handbook of Pharmaceutical Excipients, published jointly by the American Pharmaceutical

The surface modifiers are commercially available and/or can be prepared by techniques known

in the art. Two or more surface modifiers can be used in combination.

oxide and propylene oxide available from BASF; poloxamines, such as TETRONIC 908

(T908) which is a tetrafunctional block copolymer derived from sequential addition of ethylene

oxide and propylene oxide to ethylenediamine available from BASF; dextran; lecithin; Aerosol

OT (AOT) which is a dioctyl ester of sodium sulfosuccinic acid available from Cytec

X-200 which is an alkyl aryl polyether sulfonate available from Rohm and Haas; TWEEN 20,

40, 60 and 80 which are polyoxyethylene sorbitan fatty acid esters available from ICI Speciality

40, 60 and 80 which are sorbitan esters of fatty acids available from Hercules, Inc.;

CARBOWAX 3550 and 934 which are polyethylene glycols available from Union Carbide;

CRODESTA F110 which is a mixture of sucrose stearate and sucrose distearate available from

Croda Inc.; CRODESTA SL-40 which is available from Croda, Inc.; hexyldecyl trimethyl

ammonium chloride (CTAC); bovine serum albumin and SA90HCO which is

C8H17CH(CON(CH)CH(CHOH)4CHOH)2. The surface modifiers which have been found to

be particularly useful include tyloxapol and a poloxamer, preferably, Pluronic F108 and

Pluronic F68.

polyoxypropylene block copolymer that conforms generally to the formula

HO[CHCHO][CH(CH)CHO]y[CHCHO]H in which the average values of X, y and Z are

Americas.
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[0085] The optimal relative amount of paliperidone palmitate and the surface modifier depends

on various parameters. The optimal amount of the surface modifier can depend, for example,

modifier if it forms micelles, the surface area of the antipsychotic agent, etc. The specific surface

hydroxyrisperidone palmitate) to use PLURONIC F108 as a surface modifier, a relative

amount (w/w) of both ingredients of approximately 6:1 is preferred.

modifier. Alternatively, the particles can be contacted with a surface modifier after attrition.

premix; and (c) subjecting the premix to mechanical means in the presence of a grinding medium

(weight by weight percentage) can vary widely and depends on the selected surface modifier and

approximately 7% (w/v). For PP1M, it is currently preferred to use a concentration of about 100

mg eq. of paliperidone per mL or about 156 mg of paliperidone palmitate per mL. For PP3M, it

00

20
26

20
18

95
   

   
12

 M
ar

 2
02

6

1
2
 
M
a
r
 
2
0
2
6

2
0
2
6
2
0
1
8
9
5



[0090] A more preferred procedure involves the addition of a surface modifier to the premix

concentration of the surface modifier (weight by weight percentage) can vary from about 0.1% to

about 90%, preferably from about 0.5% to about 80%, and more preferably is approximately 7%

effective average particle size in the dispersion to the desired particle size. It is preferred that the

premix be used directly when a ball mill is used for attrition. Alternatively, the antipsychotic

agent and, optionally, the surface modifier, can be dispersed in the liquid medium using suitable

agitation such as, for example, a roller mill or a Cowles type mixer, until a homogeneous

[0092] The mechanical means applied to reduce the effective average particle size of the

antipsychotic conveniently can take the form of a dispersion mill. Suitable dispersion mills

mill and a bead mill. A media mill is preferred due to the relatively shorter milling time required

to provide the desired reduction in particle size. For media milling, in some embodiments, the

apparent viscosity of the premix preferably is anywhere between about 0.1 Pa's and about 1 Pas.

In some embodiments, for ball milling, the apparent viscosity of the premix preferably is

anywhere between about 1 mPa's and about 100 mPa's.

[0093] The grinding media for the particle size reduction step can be selected from rigid media

preferably spherical or particulate in form having an average size less than about 3 mm and,

more preferably, less than about 1 mm. Such media desirably can provide the particles of the

selection of the material for the grinding media is believed not to be critical. However, about

95% ZrO stabilized with magnesia, zirconium silicate, and glass grinding media provide particles

yttrium, are useful. Preferred grinding media have a density greater than about 2.5 g/cm³ and

include about 95% ZrO stabilized with magnesia and polymeric beads.
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[0094] The attrition time can vary widely and depends primarily upon the particular mechanical

means and processing conditions selected. For rolling mills, processing times of up to two days

[0095] The particles are typically reduced in size at a temperature which does not significantly

conventional cooling equipment. The method is conveniently carried out under conditions of

ambient temperature and at processing pressures which are safe and effective for the milling

dispersion can be subjected to a sonication step using, for example, an ultrasonic power supply

agent. Particular ingredients may function as two or more of these agents simultaneously, e.g.

suspensions according to the present invention are polyoxyethylene derivatives of sorbitan esters,

about 3%, more preferably about 0.5% to about 2%, most preferably about 1.1% (w/v).

[0100] Suitable buffering agents are salts of weak acids and should be used in amount sufficient
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from about 8.5 to about 9.0. Particularly preferred is the use of a mixture of disodium hydrogen

monohydrate (typically about 0.6% (w/v)). This buffer also renders the dispersion isotonic and,

in addition, less prone to flocculation of the ester suspended therein.

chlorbutol, a gallate, a hydroxybenzoate, EDTA, phenol, chlorocresol, metacresol, benzethonium

chloride, myristyl-gamma-piccolinium chloride, phenylmercuric acetate and thimerosal. In

particular, it is benzyl alcohol which can be used in a concentration up to about 2% (w/v).

preferably up to about 1.5% (w/v).

lactose, sodium sulfate. The suspensions conveniently comprise from about 0% to about 10%

(w/v) isotonizing agent. Mannitol may be used in a concentration from about 0% to about 7%

about 2% (w/v) of one or more electrolytes are used to render the suspension isotonic, apparently

because ions help to prevent flocculation of the suspended ester. In particular, electrolytes of the

buffer serve as isotonizing agent.

[0103] A particularly desirable feature for an injectable formulation relates to the ease with

which it can be administered. In particular such an injection should be feasible using a needle as

fine as possible in a span of time which is as short as possible. This can be accomplished with the

aqueous suspensions of the present invention by maintaining certain viscosities that can be easily

taken up in a syringe (e.g. from a vial) and injected through a fine needle. For example, a PP1M

inch needle, or a 22G, 1½ inch needle is typically used For PP3M, a 22G, 1½ inch needle, or a

22G, 1 inch needle is typically used. And for PP6M, a 20G, 1½ inch needle is typically used.

as little of the other ingredients as possible.
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[0105] In particular for PP3M or PP6M, the composition comprises, or consists essentially of,

(a) from about 200 to about 500 mg/mL of paliperidone palmitate; (b) from about 2 to about 25

(d) from about 25 to about 150 mg/mL of a suspending agent; (e) optionally up to about 2%

[0106] In other embodiments, for PP3M or PP6M, the composition comprises, or consists

essentially of, (a) from about 250 to about 400 mg/mL of paliperidone palmitate; (b) from about

essentially of, (a) from about 280 to about 350 mg/mL of paliperidone palmitate; (b) from about

to about 2% (w/v) preservatives; and (f) water q.s. ad 100%.

paliperidone palmitate; (b) from about 0.1% to 5% (w/v) of a wetting agent; (c) one or more

has a pH of from about 6.0 to about 8.0, preferably a pH of from about 6.5 to about 7.5.

[0110] A composition PP1M will preferably comprise, or consistent essentially of, by weight

paliperidone palmitate; (b) from about 0.25% to 3% (w/v) of a wetting agent; (c) one or more

26

20
26

20
18

95
   

   
12

 M
ar

 2
02

6

1
2
 
M
a
r
 
2
0
2
6

2
0
2
6
2
0
1
8
9
5

2
6



[0111] A composition for PP1M will more preferably comprise, or consist essentially of, by

paliperidone palmitate; (b) from about 0.5% to 2% (w/v) of a wetting agent; (c) one or more

buffering agents; (d) from about 0.5% to about 2% (w/v) of a suspending agent; (e) optionally up

about 50 to about 250 mg/mL of paliperidone palmitate; (b) from about 2 to about 25 mg/mL of

wetting agent; (c) from about 2.5 to about 50 mg/mL of one or more buffering agents; (d) from

about 5 to about 75 mg/mL of a suspending agent; (e) optionally up to about 2% (w/v)

preservatives; and (f) water q.s. ad 100%

(a) from about 100 to about 200 mg/mL of paliperidone palmitate; (b) from about 5 to about 20

mg/mL of wetting agent; (c) from about 5 to about 25 mg/mL of one or more buffering agents;

preservatives; and (f) water q.s. ad 100%.

[0114] In other embodiments, for PP1M, the composition comprises, or consists essentially of,

(a) from about 140 to about 180 mg/mL of paliperidone palmitate; (b) from about 8 to about 16

mg/mL of wetting agent; (c) from about 5 to about 15 mg/mL of one or more buffering agents;

(d) from about 20 to about 40 mg/mL of a suspending agent; (e) optionally up to about 2% (w/v)

preservatives; and (f) water q.s. ad 100%.

[0115] Most preferably, the active ingredient in PP1M is paliperidone palmitate (about 156

mg/mL). Most preferably, the inactive ingredients in PP1M is polysorbate 20 (about 12 mg/mL),

dihydrogen phosphate monohydrate (about 2.5 mg/mL), disodium hydrogen phosphate

anhydrous (about 5 mg/mL), sodium hydroxide (about 2.84 mg/mL) and water for injection. An

preservatives will be used. Appropriate methods to aseptically prepare paliperidone palmitate are

27

20
26

20
18

95
   

   
12

 M
ar

 2
02

6

2
0
2
6
2
0
1
8
9
5
 
1
2
 
M
a
r
 
2
0
2
6

2
7



[0117] The preferred aqueous dosage form contains inactive ingredients that are polysorbate 20,

polyethylene glycol 4000, citric acid monohydrate, disodium hydrogen phosphate anhydrous,

[0118] A dose or dosing is typically expressed as milligrams (mg) of paliperidone palmitate.

paliperidone palmitate being equivalent to about 700 and 1000 mg eq., of paliperidone,

respectively. For six-month dosing it is preferred to dose patients with about 700 mg eq. to about

respectively For three-month dosing it is preferred to dose patients with about 175 mg eq. to

expressed as mg equivalents (mg eq.) of paliperidone with about 39, 78, 117, 156, and 234 mg of

[0123] The term "psychiatric patient" as used herein, refers to a human, who has been the object

Association (APA). Those of ordinary skill in the art will appreciate that paliperidone esters (e.g.

paliperidone palmitate) can be administered to psychiatric patients for all the known uses of

disorder or other disease states in which psychosis, aggressive behavior, anxiety or depression is
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to a condition characterized as a Bipolar Disorder, including Bipolar I and Bipolar Disorder II.

Psychiatric Association, and provides clear descriptions of diagnostic categories. Pathologic

psychological conditions, which are psychoses or may be associated with psychotic features,

artisan will recognize that there are alternative nomenclatures, nosologies, and classification

systems for pathologic psychological conditions and that these systems evolve with medical

scientific progress. Examples of pathologic psychological conditions which may be treated

include, but are not limited to, Mild Intellectual Disability, Moderate Intellectual Disability ,

Unspecified, Autistic Disorders, Rett's Disorder, Childhood Disintegrative Disorders, Asperger's

Disorder, Pervasive Developmental Disorder Not Otherwise Specified, Attention-

Predominately Inattentive Type, Attention-Deficit/Hyperactivity Disorder Predominately

Hyperactive-Impulsive Type, Attention-Deficit/Hyperactivity Disorder NOS, Conduct Disorder

(Childhood-Onset and Adolescent Type, Oppositional Defiant Disorder, Disruptive Behavior

Disorder Not Otherwise Specified, Solitary Aggressive Type, Conduct Disorder,

Undifferentiated Type, Tourette's Disorder, Chronic Motor Or Vocal Tic Disorder, Transient Tic

Disorder, Tic Disorder NOS, Alcohol Intoxication Delirium, Alcohol Withdrawal Delirium,

Alcohol-Induced Persisting Dementia, Alcohol-Induced Psychotic Disorder with Delusions,

Alcohol-Induced Psychotic Disorder with Hallucinations, Amphetamine or Similarly Acting

Amphetamine or Similarly Acting Sympathomimetic Induced Psychotic with Delusions,

Amphetamine or Similarly Acting Sympathomimetic Induced Psychotic with Hallucinations,

Psychotic Disorder with Delusions, Cocaine-Induced Psychotic Disorder with Hallucinations,
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disorder with Delusions, Hallucinogen-Induced Psychotic disorder with Delusions,

Hallucinogen-Induced Mood Disorder, Hallucinogen-Induced Anxiety Disorder, Hallucinogen-

Inhalant-Induced Persisting Dementia, Inhalant-Induced Psychotic Disorder with Delusions,

Intoxication Delirium, Opioid-Induced Psychotic Disorder with Delusions, Opioid Intoxication

Delirium, Opioid-Induced Psychotic Disorder with Hallucinations, Opioid-Induced Mood

Disorder with Hallucinations, Phencyclidine (PCP) or Similarly Acting Arylcyclohexylamine

Otherwise Specified, Sedative, Hypnotic or Anxiolytic Intoxication, Sedation, Hypnotic or

with Hallucinations, Other (or Unknown) Substance-Induced Mood Disorder, Other (or

Generalized Anxiety Disorder, Anxiety Disorder Not Otherwise Specified, Body Dysmorphic

Disorder, Hypochondriasis (or Hypochondriacal Neurosis), Somatization Disorder,

Intermittent Explosive Disorder, Kleptomania, Pathological Gambling, Pyromania,
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Disorder, Psychotic Disorder Due to a General Medical Condition with Delusions, Psychotic

Otherwise Specified, Major Depression, Single Episode, Severe, without Psychotic Features,

Major Depression, Recurrent, Severe, without Psychotic Features, Bipolar Disorder, Mixed,

with Psychotic Features, Bipolar Disorder, Depressed, Severe, without Psychotic Features,

Bipolar Disorder, Depressed, Severe, with Psychotic Features, Bipolar II Disorder, Bipolar

Disorder Not Otherwise Specified, Personality Disorders, Paranoid, Personality Disorders,

Schizoid, Personality Disorders, Schizotypal, Personality Disorders, Antisocial, and Personality

[0124] The term "therapeutically effective amount" as used herein, means that amount of active

compound or pharmaceutical agent that elicits the biological or medicinal response in human that

the symptoms of the disease or disorder being treated.

[0125] Those of skill in the treatment of diseases could determine the effective amount of

paliperidone to administer for the treatment of the diseases listed above. By way of example, an

effective amount of paliperidone for the treatment of mental disorders would be from about 0.01

mg/kg to about 2 mg/kg body weight per day. For semi-annual dosing it is preferred to dose

patients with about 700 mg-eq. to about 1000 mg eq. paliperidone or about 1092 mg to about

1560 mg paliperidone palmitate. The amount of paliperidone palmitate is provided in sufficient

amount to provide the equivalent dose of paliperidone after the palmitic acid moiety is removed

preferred to dose patients with about 700 mg eq. to about 1000 mg eq. paliperidone or about

1092 mg to about 1560 mg paliperidone palmitate.

not be considered to limit the more general embodiments described herein. The following non-
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references to PP1M, PP3M and PP6M in Examples 4-9 refer to the formulations described in

Example 1 (PP1M), Example 2 (PP3M) and Example 3 (PP6M).

Example 1: One-Month Extended Release Formulation (PP1M)

Table 2 - PP1M

Concentration
Component

(mg/mL)

Polyethylene Glycol 4000¹ 30

5
Phosphate, Anhydrous

Sodium Dihydrogen
2.5

Sodium Hydroxide 2.84

Water for Injection
µL

nominal fill volume.

Syringe Size
(mg) Volume (mL)
eq. 25 0.5 mL 0.250

0.750

eq. 100 1 mL Long 1.000

eq. 125 2.25 mL 1.250

eq. 150 2.25 mL 1.500

I

equivalent to PEG 400 or MacroGol 4000
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Table 4 - Syringe Components for PP1M

Transparent Cyclic Olefin Copolymer (COC) with Integrated
Syringe Barrel

Luer Lock Sizes of 0.5 mL, 1 mL Long or 2.25 mL

Tip Cap Bromobutyl Rubber, Dark Grey

FluroTec© Coated Bromobutyl Rubber, Dark Grey (1 mL

Plunger Stopper

Example 2: Three Month Extended Release Formulation (PP3M)

[0130] Table 5 below includes an exemplary three-month extended release formulation (PP3M)

Table 5 - PP3M

Concentration

(mg/mL)
Paliperidone Palmitate

Polysorbate 20 10

Polyethylene Glycol 4000 75

Citric Acid Monohydrate 7.5

Sodium Dihydrogen
6

Phosphate Monohydrate

Sodium Hydroxide 5.4

Water for Injection q.s. ad 1 mL

[0131] The PP3M can be provided in a prefilled syringe, with dosage strengths ranging from 175

mg eq. to 525 mg eq. obtained by filling the syringes with different volumes of a 200 mg/mL eq.

nominal fill volume.

Dose as Nominal Fill
Equivalent Syringe Size

Paliperidone Volume (mL)
as
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Palmitate Paliperidone

(mg) (mg)

273 175 1 mL Long 0.875

410 1.315

546 350 2.25 mL 1.750

819 525 2.8 mL 2.625

Table 7 - Syringe Components for PP3M

Component Description

Transparent Cyclic Olefin Copolymer (COC) with Integrated
Syringe Barrel

Tip Cap Bromobutyl Rubber, Dark Grey

Plunger Stopper Long used for 1 mL Long syringe; and 1-3 mL used for 2.25

mL syringe and 2.8 mL syringe)

Unit Dose

Concentration

(mg/mL) in 3.5 mL in 5.0 mL

Dose) Dose)

312 1092 1560
Palmitate

Polysorbate
10 35 50

20

75 262.5 375
Glycol 4000

Citric Acid
7.5 26.25 37.5

Monohydrate

Sodium

Dihydrogen
6 21
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Sodium
18.9 27

Water for

mL mL

mg eq. to 1000 mg eq. obtained by filling the syringes with different volumes of a 200 mg/mL

eq. bulk suspension. Table 9 shows the different dosage strengths, including syringe sizeand

nominal fill volume.

Dose
Dose as

Paliperidone Nominal Fill
as Syringe Size

(mg)
(mg)

1092 700 5 mL 3.5

1560 1000 5 mL 5.0

[0135] Table 10 describes the syringe components used to package the six-month extended

release formulation.

Table 10 - Syringe Components for PP6M

Component Description

Syringe Barrel

Tip Cap

Plunger Stopper Bromobutyl Rubber

Study Design
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who progressed without relapse participated in a Screening Phase (of up to 28 days), a

duration of 1 or 3 months, accordingly), and a Double-blind Phase (of 12 months). The Double-

5 injections of PP1M, if they entered the study on an oral antipsychotic, on injectable

risperidone, or on PP1M previously initiated but not yet stabilized. The combined Transition and

Maintenance phases is referred to hereafter as the Open-Label Phase.

set, defined as all randomized subjects who received at least 1 dose of double-blind study

the 12-month Double-blind Phase based on the Kaplan-Meier cumulative estimate of survival.

medication.

[0142] Analysis population for safety: same as DB ITT.

[0143] Planned sample size: The sample size for the Double-blind Phase of the study was 549

randomized subjects, based on determinations to provide a minimum of 80% power for the

primary endpoint. The sample size determination includes the assumptions that the expected

survival rate (percentage of subjects remaining relapse-free at 12 months) in the PP3M group is

85%, and that the 1-sided significance level should be 2.5%. Given these assumptions, 549

subjects randomized in a 1:2 ratio (PP3M:PP6M) were required to demonstrate with 80% power
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that PP6M was no worse than PP3M by a noninferiority margin of 10% for the percentage of

subjects remaining relapse-free at 12 months.

Primary Objective

single administration of PP6M (700 or 1000 mg eq.) are not less effective than 2 sequentially

administered injections of PP3M (350 or 525 mg eq.) for the prevention of relapse in subjects

with schizophrenia previously stabilized on corresponding doses of PP1M (100 or 150 mg eq.)

[0145] The study enrolled 841 subjects across 20 countries and 126 sites. Of those, 702 subjects

were randomized to I of 2 treatment groups in a 1:2 ratio (224 in PP3M and 478 in PP6M)

Among the 702 subjects in the DB ITT population, 23 subjects were excluded from the per-

protocol population, the number of subjects included in the per-protocol analysis set is 217 and

(74.2%) of the subjects were white and 480 (68.4%) were male. The mean (SD) age was 40.8

(11.53) years, ranging from 18 to 69 years.

blind Phase without a relapse event, and 47 (6.7%) subjects completed the Double-blind Phase

by having a relapse event. The most frequent reason for withdrawal was 'Withdrawal by subject'

by 54 (7.7%) subjects.
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estimated difference (95% CI) between the treatment groups (PP6M-PP3M) in percentages of

confidence interval is larger than the pre-specified non-inferiority margin of -10%, therefore,

The results are similar to that obtained for the DB ITT analysis population, further confirming

the non-inferiority of PP6M to PP3M (FIG. 3).

[0150] Supplementary analyses were conducted for the primary efficacy analysis by including

risk for a subject in the PP3M in the Double-blind Phase was 1.57 (95% CI: 0.8, 3.08), based

common ( 5%) TEAEs during the Double-blind Phase were weight increased (8.4%), injection

site pain (7.7%), headache (6.7%), upper respiratory tract infection (5.0%) for the PP6M group,

and weight increased (7.6%), nasopharyngitis (5.8%), headache (5.4%) for the PP3M group.

[0153] There were 1 and 3 deaths in the Open-Label (combined Transition and Maintenance

phases) and Double-blind Phases, respectively. Among the 3 deaths in the Double-blind Phase, I

(0.2%) was for the PP6M group, and 2 (0.9%) were for the PP3M group.

[0154] Thirty-nine subjects (24 [5.0%] in PP6M, 15 [6.7%] in PP3M) experienced serious

TEAEs during the Double-blind Phase.
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[0155] During the Double-blind Phase, study medication was permanently stopped due to an

adverse event with the following incidence across treatment groups: 16 (3.3%) subjects in the

[0156] DB: double-blind.

[0157] OL: open-label.

[0158] MA: maintenance.

[0162] ITT: intent to treat.

[0163] SD: standard deviation

[0164] CI: confidence interval.

[0165] TEAE: treatment-emergent adverse event.

Example 5: Dosing Conversion

[0166] Conversion from PP1M or PP3M to PP6M doses are described in Table 11 below

Table 11: Paliperidone palmitate Dosing Conversion Tables

PP6M Doses for Adult Patients Adequately Treated with PP1M

156 mg (100 mg eq.) 1092 mg (700 mg eq.)

546 mg (350 mg eq.) 1092 mg (700 mg eq.)
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[0167] Patients who are adequately treated with either PP1M (after at least 4 months of

treatment) or PP3M (at least one 3-month injection cycle) and do not require dose adjustment

PP6M from PP1M, to establish a consistent maintenance dose, it is recommended that the last

two doses of PP1M be the same dosage strength before starting PP6M.

[0168] A prior treatment period with PP1M or PP3M ensures that paliperidone plasma

Consequently, subjects may be transitioned directly from PP1M to PP6M, without transitioning

Example 6 - Pharmacokinetic Profile of PP6M in Subjects Transitioning from PP1M or

PP3M

Objective

[0170] The objective of this trial was to assess the pharmacokinetic (PK) profile of PP6M (700

or 1000 mg eq.) administered in the gluteal muscle in subjects with schizophrenia who have

transitioned from corresponding doses of PP1M (100 or 150 mg eq.) or PP3M (350 or 525 mg

eq.).

Subjects and Methods

[0171] This clinical trial was a randomized, double-blind, active-controlled, multicenter,

interventional, parallel-group study. All eligible subjects who progressed without relapse
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injection cycle with either paliperidone palmitate 1-month (PP1M) or paliperidone palmitate 3-

month (PP3M) (yielding a phase duration of 1 or 3 months, accordingly), and a double-blind

Phase (of 12 months). The double-blind Phase was designed to include 2 injection cycles of

paliperidone palmitate 6 month (PP6M) (investigational drug with alternating placebo) or 4

injection cycles of PP3M (active control). Multiple pharmacokinetic blood samples were

collected during the open label phase (PP1M and PP3M) as well as double-blind phase (PP3M

and PP6M) of the trial to determine the time course of paliperidone plasma concentrations. The

aim of the PK evaluations was to characterize the time course of plasma paliperidone

concentrations and PK parameters such as maximum and minimum plasma concentrations and

their associated timing. Therefore, 3 PK samples were scheduled weekly around the expected

Results

Pharmacokinetics of Paliperidone in the Maintenance Phase after PP1M and PP3M dosing

[0172] After administration of PPIM in the Maintenance Phase, median tmax after a 100 mg eq.

administration of 350 or 525 mg eq. (PP3M) median tmax was comparable and was 28 days,

Based on visual inspection, Ctrough, Cmax, and AUC3M seemed to increase dose proportionally for

ng/mL at Day 365) compared to subjects who received PP3M (22.2 ng/mL at Day 183 and 24.1

ng/mL at Day 365). After the first administration of 350 or 525 mg eq. PP3M or 700 or 1000 mg

eq. PP6M in the Double-blind Phase, median tmax was comparable for all treatments, i.e.,

approximately 28 days. Similarly, after administration of 350 or 525 mg eq. PP3M or 700 or

1000 mg eq. PP6M in the second 6 months of the Double-blind Phase, median tmax was
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blind Phase were comparable across doses, ranging from 1.85 to 1.92 and 1.66 to 2.11 in the

Maintenance- and Double-blind Phases, respectively. Median peak-to-trough ratios in the double

blind phase after PP6M administrated once every six months ranged from 2.71-3.41

[0175] After stratification per administered dosage, maintenance phase product, injection site in

inter-subject variation for the PP3M and PP6M subgroups for Cmax, AUC6M.

[0176] Dose normalized mean paliperidone exposure (Cmax, AUC6M) after PP6M administration

in the Double-blind Phase was comparable between sub-groups of subjects who receive PP1M or

PP3M in the maintenance phase.

Table 12 - PK Data for Patients Given PP3M and PP6M

Paliperidone PK

(mean [SD], PP3M PP3M PP6M PP6M

[range])

670.80 679.92 671.09 674.00

(0.00 - 4366.57)
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27:95 28.33 27.96 28.08
tmax (days)

(0.00- 94.02) (0.00 - 96.88) (0.00- 181.98) (0.00- 181.94)

Ctrough (ng/mL) 19.8 (9.82) 34.1 (19.7) 17.2 (11.5) 23.2 (16.2)

Cmax (ng/mL) 42.5 (23.7) 67.0 (39.1) 68.8 (40.4) 93.6 (61.2)

AUCM (ng.h/mL) 64357 (31797) 103499 (51173)
: :

AUCM (ng.h/mL) 128713 (63593) 206998 (102347) 152555 (73249) 204527 (97213)

DB 6-12 Months

n 87
101f 193 197h

766.17 692.33 717.87 720.45
tmax (h)

(23.67 - 2301.80) (44.62- 2233.83) (43.33 - 4367.33) (0.00- 3623.42)

31.92 28.85 29.91 30.02
tmax (days)

(0.99- 95.91) (1.86- 93.08) (1.81 - 181.97) (0.00- 150.98)

Ctrough (ng/mL) 22.7 (10.8) 34.8 (20.6) 17.6 (11.7) 24.3 (12.8)

Cmax (ng/mL) 44.1 (21.1) 67.2 (55.1) 67.9 (69.8) 84.2 (47.0)

: :
AUC6M (ng.h/mL) 136819 (55549) 206009 (115541) 143258 (66364) 191933 (81831)

C n = 182 for Ctrough and n = 215 for AUC6M

d n = 181 for Ctrough and n = 222 for AUC6M

e n = 82 for Ctrough and n = 84 for AUC3M and AUC6M

f n = 95 for Ctrough

g n = 160 for Ctrough and n = 185 for AUC6M

Example 7 - DOSING WINDOW FOR PP6M MAINTENANCE TREATMENT

Population PK Simulations: Effects of Extending or Shortening the Dosing Interval on the

Cmax and Cirough

[0177] Acceptability of a dosing window 2 weeks before and 3 weeks after the regularly

scheduled 6-month maintenance injection was evaluated as follows:

[0178] The moderate PP6M dose strength (700 mg eq.) was used to simulate the worst-case

(-3.2%), 14.9 (-5.6%), and 14.4 (-8.9%) ng/mL, respectively; and

[0179] The highest PP6M dose strength (1000 mg eq.) was used to simulate the worst-case

scenario where shortening the dosing interval results in the highest Cmax. As shown in Table 13,
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Table 13: Pharmacokinetic Data at PP6M Steady State

Dose
% change
vs base

High Dose -

+0.3%

+0.7%

Moderate Dose base PP6M 15.8 -

1 week later 15.3 -3.2%

3 weeks later 14.4 -8.9%

ng/mL, following administration of the last steady-state dose in each study prior to the Double-

blind phase (oral paliperidone ER 12 mg, PPIM 150 mg eq, PP3M 525 mg eq, and PP6M 1000

was observed between the time point when the median plasma paliperidone concentration

decreased to 7.5 ng/mL and the median time to relapse, i.e., the time point when half of the

subjects had experienced relapse, while the other half of the subjects either relapsed later or did

[0181] Regarding FIG. 5, the simulations depict the decay in paliperidone plasma concentrations

after stopping steady-state dose administrations of: 1) Oral paliperidone ER, 12 mg; 2) PP1M

150 mg eq.; 3) PP3M 525 mg eq.; and 4) PP6M 1000 mg eq.; using the high dose level for each

(R092670PSY3001), and PP3M (R092670PSY3012) based on the final Kaplan-Meier estimates.
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[0182] Therefore, a dosing window of up to 2 weeks earlier and up to 3 weeks later than the

target 6-month date for maintenance treatment with PP6M is possible and provides scheduling

flexibility and enhances treatment adherence, without loss of efficacy or worsening of side

effects

Example 8: Missed Dosing

in the event of missed doses of PP6M beyond the dosing-window: If more than 6 months and 3

re-initiation regimen may be used.

Table 14: Re-initiation Regimen After Missing over 6 Months

and 3 Weeks up to but less than 8 Months of PP6M

Then administer
Administer PP1M into

deltoid muscle
PP6M into gluteal

If the Last Dose of PP6M was muscle 1 month later

Day 1 1 month after Day 1

1560 mg (1000 mg eq.)

the following re-initiation regimen may be used.

Table 15: Re-initiation Regimen After Missing over 8 Months up to 11 Months of PP6M

deltoid muscle

1092 mg 156 mg 156 mg 1092 mg
(700 mg eq.) (100 mg eq.) (100 mg eq.) (700 mg eq.)
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[0185] If more than 11 months have elapsed since the last injection of PP6M, re-initiate

treatment with PP1M as described in prescribing information for the PP1M product. PP6M can

then be resumed after the patient has been adequately treated with PP1M for at least 4 months.

To establish a consistent maintenance dose, it is recommended that the last two doses of PP1M

should be the same dose strength before re-starting PP6M.

[0186] The re-initiation regimen after missed dosing and the timing of continuation of the PP6M

maintenance regime depends on the time interval since the last PP6M dose. These

recommendations are based on simulations performed to address the scenario of a missed dose in

without creating an overshoot due the applied re-initiation regimen.

followed by PP6M dosing. The delay in the last PP6M dose is indicated, and re-initiation,

performed with one dose of 150 mg eq. PP1M in deltoid for the high dose level, is indicated The

light stipple area represents the range from trough to peak concentration (defined by the 90%

prediction band) before the PP6M dosing interval changed.

[0188] Regarding FIG. 7, the middle solid line represents the median paliperidone concentration

and the shaded area between the bottom and top dotted lines represents the 90% prediction band.

followed by PP6M dosing. The delay in the last PP6M dose is indicated, and re-initiation,

performed with two doses of 100 mg eq. PP1M in deltoid, is indicated The light stipple area

represents the range from trough to peak concentration (defined by the 90% prediction band)

[0189] Regarding FIG. 8, the middle solid line represents the median paliperidone concentration

and the shaded area between the bottom and top dotted lines represents the 90% prediction band.
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followed by PP6M dosing. The delay in the last PP6M dose is indicated, and re-initiation is

performed as a 4-month PPIM treatment in deltoid. The light stipple area represents the range

from trough to peak concentration (defined by the 90% prediction band) before the PP6M dosing

longer acting formulation (PP6M) showed substantially less overall weight gain during double-

blind phase (12 months) and more weight loss compared to patients treated with PP3M (active

weight gain in the patient population of PP6M was negligible (0.1 kg in 12 months, left graph of

FIG. 9) and a higher percentage of patients showed a major weight loss of over 7% of their body

weight (right graph of FIG. 9).

formulations with no new safety signals emerging.

effect on mean weight gain with more infrequent injections. Therefore, patients with increasing
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0.10 (4,959) kg and 0.96 (5.103) kg for the PP6M and PP3M groups, respectively.

[0195] From DB baseline to double-blind end point, 10.6% of subjects in the PP6M group and

13.2% of subjects in the PP3M group experienced an abnormal increase in body weight (7%).

9.1% of subjects in the PP6M group and 6.8% of subjects in the PP3M group experienced an

abnormal decrease in body weight ( 7%) from DB baseline to Double-blind end point.

[0196] Regarding FIG. 10, the mean (SD) change by baseline (DB) BMI was 0.28 (3.404) kg in

the PP6M group and 1.42 (4.456) kg in the PP3M group for subjects with normal (<25) baseline

BMI; -0.53 (4.386) kg in the PP6M group and 1.15 kg (4.814) kg in the PP3M group for over-

[0197] Regarding FIG. 11, the mean (SD) change by age was -0.65 (4.955) kg in the PP6M

subjects in the 51 to 65 years age group; and 1.76 (4.738) kg in the PP6M group and 5.47 (5.707)

kg for subjects > 65 years.
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What is claimed is:

1. A method for administering paliperidone palmitate to a patient in need thereof who has

been administered a first dose of a paliperidone palmitate extended-release injectable suspension,

comprising administering a second dose of the paliperidone palmitate extended-release injectable

suspension to a deltoid or gluteal muscle of the patient up to two weeks before or three weeks

after a time that is six months after administration of the first dose, wherein there is no

intervening dose of paliperidone palmitate between the first dose and the second dose.

2. The method of claim 1, wherein the second dose is administered to the gluteal muscle.

3. The method of claim 1 or claim 2, wherein the patient has a steady state paliperidone

plasma concentration at the time of the first dose.

4. The method of any one of the preceding claims, wherein the patient is in need of

treatment for psychosis, schizophrenia, schizoaffective disorder, schizophreniform disorder, or

bipolar disorder.

5. The method of claim 4, wherein the patient is in need of treatment for schizophrenia.

6. The method of any one of the preceding claims, wherein the first dose comprises about

1092 mg of paliperidone palmitate or about 1560 mg of paliperidone palmitate.

7. The method of any one of the preceding claims, wherein the second dose comprises about

1092 mg of paliperidone palmitate or about 1560 mg of paliperidone palmitate.

8. The method of any one of the preceding claims, wherein the first dose and the second

dose each comprise about 1092 mg paliperidone palmitate.

9. The method of any one of claims 1-7, wherein the first dose and the second dose each

comprise about 1560 mg paliperidone palmitate.
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11. The method of claim 10, wherein when the first dose comprises 1092 mg paliperidone

the time of the second dose.

12. The method of claim 10, wherein when the first dose comprises 1560 mg paliperidone

the time of the second dose.

paliperidone achieves a peak of about 10 to about 150 ng/mL after administration of the second

dose.

15. The method of claim 13, wherein when the first dose is 1560 mg paliperidone palmitate,

ng/mL after administration of the second dose.

16. The method of any one of the preceding claims, wherein the paliperidone palmitate

extended-release injectable suspension comprises:

about 280 mg/mL to about 350 mg/mL of the paliperidone palmitate;

about 8 mg/mL to about 12 mg/mL of a wetting agent;

one or more buffering agents;

about 65 mg/mL to about 85 mg/mL of a suspending agent; and

water q.s. ad 100%.
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suspension comprises:

about 312 mg/mL of paliperidone palmitate;

about 10 mg/mL of polysorbate 20; and

about 75 mg/mL of polyethylene glycol 4000.
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