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DOSING REGIMEN ASSOCATED WITH 
LONG ACTING INUECTABLE 
PALIPERDONE ESTERS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit of U.S. Provisional 
Application 61/014,918, filed on Dec. 19, 2007 and U.S. 
Provisional Application 61/120.276, filed on Dec. 5, 2008. 

FIELD OF THE INVENTION 

This invention relates to a method of treating patients in 
need of treatment with long acting injectable paliperidone 
palmitate formulations. 

BACKGROUND OF THE INVENTION 

Antipsychotic medications are the mainstay in the treat 
ment of Schizophrenia, Schizoaffective disorder, and Schizo 
phreniform disorders. Conventional antipsychotics were 
introduced in the mid-1950s. These typical or first genera 
tion drugs are usually effective in controlling the positive 
symptoms of Schizophrenia, but are less effective in mod 
erating the negative symptoms or the cognitive impairment 
associated with the disease. Atypical antipsychotics or sec 
ond generation drugs, typified by risperidone and olanzap 
ine, were developed in the 1990s, and are generally char 
acterized by effectiveness against both the positive and 
negative symptoms associated with Schizophrenia. 

Paliperidone palmitate is the palmitate ester of paliperi 
done (9-hydroxy-risperidone), a monoaminergic antagonist 
that exhibits the characteristic dopamine D and serotonin 
(5-hydroxytryptamine type 2A) antagonism of the second 
generation, atypical antipsychotic drugs. Paliperidone is the 
major active metabolite of risperidone. Extended release 
(ER) osmotic controlled release oral delivery (OROS) pali 
peridone, as a tablet formulation, is marketed in the United 
States (U.S.) for the treatment of schizophrenia and main 
tenance of effect. 

Paliperidone palmitate is being developed as a long 
acting, intramuscular (i.m.), injectable aqueous nanosuspen 
sion for the treatment of Schizophrenia and other diseases 
that are normally treated with antipsychotic mediations. 
Because of extreme low water solubility, paliperidone esters 
Such as paliperidone palmitate dissolve slowly after an i.m. 
injection before being hydrolyzed to paliperidone and made 
available in the systemic circulation. 
Many patients with these mental illnesses achieve Symp 

tom stability with available oral antipsychotic medications: 
however, it is estimated that up to 75% have difficulty 
adhering to a daily oral treatment regimen, i.e. compliance 
problems. Problems with adherence often result in worsen 
ing of symptoms, Suboptimal treatment response, frequent 
relapses and re-hospitalizations, and an inability to benefit 
from rehabilitative and psychosocial therapies. 

Paliperidone palmitate injection has been developed to 
provide Sustained plasma concentrations of paliperidone 
when administered once monthly, which may greatly 
enhance compliance with dosing. Paliperidone palmitate 
was formulated as an aqueous nano Suspension as is 
described in U.S. Pat. Nos. 6,577.545 and 6,555,544. How 
ever, after the data was analyzed from the clinical trials of 
this formulation it was discovered that the absorption of 
paliperidone from these injections was far more complex 
than was originally anticipated. Additionally, attaining a 
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2 
potential therapeutic plasma level of paliperidone in patients 
was discovered to be dependent on the site of injection until 
steady state concentration is reached. Due to the challenging 
nature of ensuring an optimum plasma concentration-time 
profile for treating patients with paliperidone it is desirable 
to develop a dosing regimen that fulfills this goal in patients 
in need of treatment. 

SUMMARY OF THE INVENTION 

In one embodiment of the present invention there is 
provided a dosing regimen for administering paliperidone 
esters to a psychiatric patient in need of treatment compris 
ing administering intramuscularly in the deltoid a first 
loading dose from about 100 mg-eq to about 150 mg-eq. of 
paliperidone as a paliperidone palmitate formulated in a 
Sustained release formulation on the first day of treatment; 
administering intramuscularly a second loading dose from 
about 100 mg to about 150 mg-eq of paliperidone as a 
paliperidone palmitate formulated in a Sustained release 
formulation between about the 6th to 10th day of treatment; 
and administering intramuscularly in the gluteal a mainte 
nance dose of about 25 to about 150 mg-eq. of paliperidone 
as a paliperidone ester in a Sustained release formulation on 
between about the 34" and about the 38th day of treatment. 

In one embodiment of the present invention there is 
provided a dosing regimen for administering paliperidone 
esters to a psychiatric patient in need of treatment compris 
ing administering intramuscularly in the deltoid a first 
loading dose from about 100 mg-eq to about 150 mg-eq. of 
paliperidone as a paliperidone palmitate formulated in a 
sustained release formulation on the first day of treatment; 
administering intramuscularly a second loading dose from 
about 100 mg to about 150 mg-eq of paliperidone as a 
paliperidone palmitate formulated in a Sustained release 
formulation between about the 6th to 10th day of treatment; 
and administering intramuscularly in the gluteal a mainte 
nance dose of about 25 to about 150 mg-eq. of paliperidone 
as a paliperidone ester in a Sustained release formulation 
approximately monthly from the date of the second loading 
dose. 

In another embodiment of the present invention there is 
provided a dosing regimen for administering paliperidone 
palmitate to a psychiatric patient in need of treatment 
comprising administering intramuscularly in the deltoid of a 
patient in need of treatment a first loading dose from about 
100 mg-eq to about 150 mg-eq of paliperidone as paliperi 
done palmitate formulated in a Sustained release formulation 
on the first day of treatment; administering intramuscularly 
in the deltoid muscle of the patient in need of treatment a 
second loading dose from about 100 mg-eq. to about 150 
mg-eq. of paliperidone as paliperidone palmitate formulated 
in a Sustained release formulation on the eighth day of 
treatment; and administering intramuscularly in the deltoid 
or gluteal muscle of the patient in need of treatment a 
maintenance dose of about 25 mg-eq. to about 75 mg-eq. of 
paliperidone as paliperidone palmitate in a Sustained release 
formulation on between about the 34th day and the 38th day 
of treatment. 

In another embodiment of the present invention there is 
provided a dosing regimen for administering paliperidone 
palmitate to a psychiatric patient in need of treatment 
comprising administering intramuscularly in the deltoid of a 
patient in need of treatment a first loading dose of about 150 
mg-eq of paliperidone as paliperidone palmitate formulated 
in a Sustained release formulation on the first day of treat 
ment; administering intramuscularly in the deltoid muscle of 
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the patient in need of treatment a second loading dose from 
about 100 mg-eq. of paliperidone as paliperidone palmitate 
formulated in a Sustained release formulation on the eighth 
day of treatment; and administering intramuscularly in the 
deltoid or gluteal muscle of the patient in need of treatment 5 
a maintenance dose of about 25 mg-eq to about 75 mg-eq. 
of paliperidone as paliperidone palmitate in a Sustained 
release formulation approximately monthly from the date of 
the second loading dose. 

In another embodiment of the present invention there is 
provided a dosing regimen for administering paliperidone 
palmitate to a psychiatric patient in need of treatment 
comprising administering intramuscularly in the deltoid of a 
patient in need of treatment a first loading dose of about 150 
mg-eq of paliperidone as paliperidone palmitate formulated 
in a Sustained release formulation on the first day of treat 
ment; administering intramuscularly in the deltoid muscle of 
the patient in need of treatment a second loading dose from 
about 100 mg-eq. of paliperidone as paliperidone palmitate 
formulated in a Sustained release formulation on the eighth 
day of treatment; and administering intramuscularly in the 
deltoid or gluteal muscle of the patient in need of treatment 
a maintenance dose of about 75 mg-eq. of paliperidone as 
paliperidone palmitate in a Sustained release formulation 
approximately monthly from the date of the second loading 
dose. 

In yet another embodiment of the present invention there 
is provided a dosing regimen for administering paliperidone 
esters to a renally impaired psychiatric patient in need of 
treatment comprising administering intramuscularly in the 
deltoid a first loading dose of about 75 mg-eq of paliperi 
done as a paliperidone palmitate formulated in a sustained 
release formulation on the first day of treatment; adminis 
tering intramuscularly a second loading dose of about 75 
mg-eq of paliperidone as a paliperidone palmitate formu 
lated in a sustained release formulation between about the 
6th to 10th day of treatment; and administering intramus 
cularly in the gluteal a maintenance dose of about 25 mg-eq. 
to about 75 mg-eq of paliperidone as a paliperidone palmi 
tate in a sustained release formulation on between about the 
34" and about the 38th day of treatment. 

In yet another embodiment of the present invention there 
is provided a dosing regimen for administering paliperidone 
esters to a renally impaired psychiatric patient in need of 
treatment comprising administering intramuscularly in the 45 
deltoid a first loading dose of about 100 mg-eq of paliperi 
done as a paliperidone palmitate formulated in a Sustained 
release formulation on the first day of treatment; adminis 
tering intramuscularly a second loading dose of about 75 
mg-eq of paliperidone as a paliperidone palmitate formu- 50 
lated in a sustained release formulation between about the 
6th to 10th day of treatment; and administering intramus 
cularly in the gluteal a maintenance dose of about 25 mg-eq. 
to about 75 mg-eq of paliperidone as a paliperidone palmi 
tate in a Sustained release formulation approximately 55 
monthly from the date of the second loading dose. 

In a further embodiment of the present invention there is 
provided a dosing regimen for administering paliperidone 
palmitate to a psychiatric patient in need of treatment 
comprising administering intramuscularly in the deltoid of a 60 
patient in need of treatment a first loading dose of about 75 
mg-eq. of paliperidone as paliperidone palmitate formulated 
in a Sustained release formulation on the first day of treat 
ment; administering intramuscularly in the deltoid muscle of 
the patient in need of treatment a second loading dose of 65 
about 75 mg-eq of paliperidone as paliperidone palmitate 
formulated in a Sustained release formulation on the eighth 
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day of treatment; and administering intramuscularly in the 
deltoid or gluteal muscle of the patient in need of treatment 
a maintenance dose of from about 25 mg-eq. to about 50 
mg-eq. of paliperidone as paliperidone palmitate in a Sus 
tained release formulation on about the 34th day and the 
38th day of treatment. 

In one embodiment of the present invention there is 
provided a dosing regimen for administering paliperidone 
esters to a psychiatric patient in need of treatment compris 
ing administering intramuscularly in the deltoid a first 
loading dose of about 150 mg-eq. of paliperidone as a 
paliperidone palmitate formulated in a Sustained release 
formulation on the first day of treatment; thereafter admin 
istering intramuscularly a second maintenance dose of from 
about 25 mg-eq. to about 100 mg-eq of paliperidone as a 
paliperidone palmitate formulated in a Sustained release 
formulation between about the 6th to 10th day of treatment; 
and administering intramuscularly in the gluteal a mainte 
nance dose of about 25 to about 100 mg-eq. of paliperidone 
as a paliperidone palmitate in a Sustained release formula 
tion on between about the 34" and about the 38th day of 
treatment. 

In a further embodiment of the present invention there is 
provided a dosing regimen for administering paliperidone 
palmitate to a psychiatric patient in need of treatment 
comprising administering intramuscularly in the deltoid of a 
patient in need of treatment a first loading dose from about 
150 mg-eq. of paliperidone as a paliperidone palmitate ester 
in a Sustained release formulation on the first day of treat 
ment; thereafter administering intramuscularly in the deltoid 
muscle of the patient in need of treatment a maintenance 
dose from about 25 mg-eq to about 100 mg-eq. of paliperi 
done as paliperidone palmitate formulated in a Sustained 
release formulation on the eighth day of treatment; and 
administering intramuscularly in the deltoid or gluteal 
muscle of the patient in need of treatment a maintenance 
dose of about 25 mg-eq to about 100 mg-eq. of paliperidone 
as paliperidone palmitate in a Sustained release formulation 
on about the 34th day and the 38th day of treatment. 

This and other objects and advantages of the present 
invention may be appreciated from a review of the present 
applications. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 shows the observed versus the population phar 
macokinetics model simulation for plasma paliperidone con 
centrations for paliperidone palmitate 150 mg eq. in the 
deltoid on day 1, followed by 25 mg eq. in either the deltoid 
or gluteus on days 8, 36, and 64. 

FIG. 2 shows the observed versus the population phar 
macokinetics model simulation for plasma paliperidone con 
centrations for paliperidone palmitate 150 mg eq. in the 
deltoid on day 1, followed by 100 mg eq. in either the deltoid 
or gluteus on days 8, 36, and 64. 

FIG. 3 shows the observed versus the population phar 
macokinetics model simulation for plasma paliperidone con 
centrations for paliperidone palmitate 150 mg eq. in the 
deltoid on day 1, followed by 150 mg eq. in either the deltoid 
or gluteus on days 8, 36, and 64. 

DETAILED DESCRIPTION 

We have discovered after extensive analysis of the clinical 
data that paliperidone palmitate due to its dissolution rate 
limited absorption exhibits flip-flop kinetics, where the 
apparent half-life is controlled by the absorption rate con 
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stant. Additionally the Volume of injected drug product also 
impacts the apparent rate constant. It was also discovered 
that deltoid injections result in a faster rise in initial plasma 
concentration, facilitating a rapid attainment of potential 
therapeutic concentrations. Consequently, to facilitate 
patients attaining a rapid therapeutic concentration of pali 
peridone it is preferred to provide the initial loading dose of 
paliperidone palmitate in the deltoids. The loading dose 
should be from about 100 mg-eq. to about 150 mg-eq. of 
paliperidone provided in the form of paliperidone palmitate. 
After the first or more preferably after the second loading 
dose injection patients will be approaching a steady state 
concentration of paliperidone in their plasma and may be 
injected in either the deltoid or the gluteal muscle thereafter. 
However, it is preferred that the patients receive further 
injections in the gluteal muscle. 

In view of these discoveries the recommended dosing 
regimen for patients to attain a therapeutic plasma level of 
paliperidone is for patients to receive the first dose of 
paliperidone palmitate on day 1 of treatment, followed by a 
second dose between days 6 to 10 of treatment, then a third 
dose between days 34 to 38 of treatment or monthly +7 days 
after the second dose. More preferably the patients will be 
administered a first dose on day 1, a second dose on day 8 
and a third dose on or about day 36 of treatment or 
approximately monthly +3 days after the second dose. The 
first two doses will preferably be injected in the deltoid 
muscle. Thereafter paliperidone palmitate will be adminis 
tered by injection approximately once a month (e.g. monthly 
+7 days or approximately once every four weeks) thereafter. 
To assure that a potential therapeutic plasma level of pali 
peridone is attained at least a first loading dose of 150 mg-eq 
of paliperidone as a paliperidone palmitate ester should be 
administered on day one of treatment. Preferably the first 
two doses will be loading dose of between from about 100 
mg-eq. to about 150 mg-eq. of paliperidone as a paliperi 
done palmitate ester to assure that a potential therapeutic 
plasma level of paliperidone is attained by the patient. The 
Subsequent doses thereafter will drop to a therapeutic main 
tenance dose of from about 25 mg-eq. to 150 mg-eq. per 
month (+7 days). Preferably the maintenance dose will be 
from about 25 mg eq. to about 100 mg eq; more preferably 
the maintenance dose will be from about 25 mg eq. to about 
75 mg eq; and most preferably the maintenance dose ini 
tially will be about 50 mg eq., or more preferably the 
maintenance dose initially will be about 75 mg eq. which 
may be administered intramuscularly into the deltoid or 
gluteal muscle, but more preferably will be administered in 
the gluteal muscle. Those of ordinary skill in the art will 
understand that the maintenance dose may be titrated up or 
down in view of the patients condition (response to the 
medication and renal function). 

Since paliperidone is mainly eliminated through the kid 
neys, patients with renal impairment will have a higher total 
exposure to paliperidone after i.m. injections of paliperidone 
palmitate. For patients with renal impairment it would 
desirable to adjust the loading doses to account for the 
increased exposure levels of patients with renal impairment. 
For patients with mild renal impairment the loading doses 
should be reduced to 75 mg-eq. for the first two loading 
doses. The maintenance doses should range from about 25 
mg-eq. to about 75 mg-eq. and more preferably with range 
from about 25 mg-eq to about 50 mg-eq. The doses would 
be administered on day 1 of treatment, followed by a second 
dose between days 6 to 10 of treatment, then a third dose 
between days 34 to 38 of treatment. More preferably the 
patients will be administered a first dose on day 1, a second 
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6 
dose on day 8 and a third dose on day 36 of treatment. The 
first two doses will preferably be injected in the deltoid 
muscle. Thereafter paliperidone palmitate will be adminis 
tered by injection approximately once a month (e.g. one a 
month +7 days or once every four weeks) thereafter. For the 
purpose of this patent application renal function is estimated 
by glomerular filtration rate (GFR) usually measured by the 
creatinine clearance (best calculated from a 24-hour urine 
collection). Creatine clearance may be estimated by the 
Cockcroft and Gault method based on serum creatinine 
concentration, as described in Prediction of creatinine clear 
ance from serum creatinine. Nephron 1976; Vol 16. pages 
31-41. Patients with mild renal impairment have a creatinine 
clearance of 50 to <80 mL/minute. 

It is recommended that the second initiation dose of 
paliperidone palmitate be given about one week (6-10 days) 
after the first dose. To avoid a missed dose, patients may be 
given the second dose 2 days before or after the one-week 
time point. Similarly, the third and Subsequent injections 
after the initiation regimen are recommended to be given 
monthly. To avoid a missed monthly dose, patients may be 
given the injection up to 7 days before or after the monthly 
time point. 

After initiation, the recommended injection cycle of pali 
peridone palmitate is monthly. If less than 6 weeks have 
elapsed since the last injection, then the previously stabi 
lized dose should be administered as soon as possible, 
followed by injections at monthly intervals. 

If more than 6 weeks have elapsed since the last injection, 
reinitiation with the same dose the patient was previously 
stabilized to should be resumed in the following manner: 1) 
a deltoid injection as soon as practically possible, followed 
by 2) another deltoid injection one week later, and 3) 
resumption of either deltoid or gluteal dosing at monthly 
intervals. 

If more than 6 months have elapsed since the last injec 
tion, it is recommended to re-initiate dosing as described 
above. 

Additionally, in this patient population needle length and 
BMI index are two related variables that need to be consid 
ered to assure patients attain therapeutic concentration of 
paliperidone in the desired time frame. Patients with high 
BMI had lower plasma concentration of paliperidone and a 
lessened treatment response. The lower initial plasma con 
centration in high BMI patients was likely due to unintended 
partial or complete injection into adipose tissue, instead of 
deep injection into muscle. However, once steady-state 
plasma concentration are attained BMI no longer influenced 
plasma concentrations or clinical efficacy. From these obser 
Vations it was determined that for patients weighing <90 kg 
(<200 lb) a 1-inch needle will be of adequate length to use 
in injections to reach the muscle tissue for deltoid injections 
with preferably a 23 gauge needle. However, for patients 
with high BMIs, 90 kg (>200 lb) a 1.5-inch needle should 
be used for deltoid injections. For gluteal muscle injections 
a 1.5-inch needle should be used. Preferably the 1.5-inch 
needle will be a 22-gauge needle. 

Paliperidone esters are psychotic agents belonging to the 
chemical class of benzisoxazole derivatives, which contains 
a racemic mixture of (+)- and (-)-paliperidone, which are 
described in U.S. Pat. No. 5,254,556 (incorporated herein by 
reference). The chemical name 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: 
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Paliperidone esters may be formulated with pharmaceutical 
excipients into injectable dosage forms as described in U.S. 
Pat. No. 5,254,556 and U.S. Pat. No. 6,077,843 (incorpo 
rated herein by reference). Injectable formulations may be 
formulated in aqueous carriers. 

Currently it is preferred to administer paliperidone palmi 
tate in a once monthly aqueous depot. Suitable aqueous 
depot formulations are described in U.S. Pat. No. 6,077,843 
(incorporated herein by reference). The aqueous formulation 
would preferably be a nano particle suspension of wherein 
the nano particles would be of an averages size of less than 
2000 nm to about 100 nm. Preferably the nano particles 
would have an average particle size (d50) of from about 
1600 nm to 400 nm and most preferably about 1400 nm to 
900 nm. Preferably the d90 will be less than about 5000 nm 
and more preferably less than about 4400 nm. As used 
herein, an effective average particle size (d50) of less than 
2,000 nm means that at least 50% of the particles have a 
diameter of less than 2,000 nm when measured by art-known 
conventional techniques. Such as sedimentation field flow 
fractionation, photon correlation spectroscopy or disk cen 
trifugation. With reference to the effective average particle 
size, it is preferred that at least 90%, e.g. 5,000 nm. Most 
preferably, 90% of the particles have a size of less than 4,400 

. 

Suitable aqueous nano particle depot formulations are 
described in U.S. Pat. No. 6,555,544 (incorporated herein by 
reference). In one embodiment of the present invention the 
formulation would comprise nanoparticles, a Surfactant, a 
Suspending agent, and optionally one or more additional 
ingredients selected from the group consisting of preserva 
tives, buffers and an isotonizing agents. 
Useful surface modifiers are believed to include those that 
physically adhere to the surface of the active agent but do 
not chemically bond thereto. 

Suitable surface modifiers can preferably be selected from 
known organic and inorganic pharmaceutical excipients. 
Such excipients include various polymers, low molecular 
weight oligomers, natural products and Surfactants. Pre 
ferred surface modifiers include nonionic and anionic Sur 
factants. Representative examples of excipients include 
gelatin, casein, lecithin (phosphatides), gum acacia, choles 
terol, tragacanth, Stearic acid, benzalkonium chloride, cal 
cium Stearate, glyceryl monostearate, cetostearyl alcohol, 
cetomacrogol emulsifying wax, Sorbitan esters, polyoxyeth 
ylene alkyl ethers, e.g., macrogol ethers such as cetomac 
rogol 1000, polyoxyethylene castor oil derivatives, polyoxy 
ethylene Sorbitan fatty acid esters, e.g., the commercially 
available TWEENSTM, polyethylene glycols, polyoxyethyl 
ene Stearates, colloidal silicon dioxide, phosphates, sodium 
dodecylsulfate, carboxymethylcellulose calcium, carboxym 
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8 
ethylcellulose sodium, methylcellulose, hydroxyethylcellu 
lose, hydroxypropylcellulose, hydroxypropylmethylcellu 
lose phtalate, noncrystalline cellulose, magnesium 
aluminate silicate, triethanolamine, polyvinyl alcohol 
(PVA), poloxamers, tyloxapol and polyvinylpyrrolidone 
(PVP). Most of these excipients are described in detail in the 
Handbook of Pharmaceutical Excipients, published jointly 
by the American Pharmaceutical Association and The Phar 
maceutical Society of Great Britain, the Pharmaceutical 
Press, 1986. The surface modifiers are commercially avail 
able and/or can be prepared by techniques known in the art. 
Two or more surface modifiers can be used in combination. 

Particularly preferred surface modifiers include polyvi 
nylpyrrolidone; tyloxapol; poloxamers, such as 
PLURONICTM F68, F108 and F127 which are block copo 
lymers of ethylene oxide and propylene oxide available from 
BASF; poloxamines, such as TETRONICTM 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 OTTM (AOT) which is a dioctyl ester of sodium 
sulfosuccinic acid available from Cytec Industries: DUPO 
NOLTM P which is a sodium lauryl sulfate available from 
DuPont; TRITONTMX-200 which is an alkyl aryl polyether 
sulfonate available from Rohm and Haas; TWEENTM. 20, 
40, 60 and 80 which are polyoxyethylene sorbitan fatty acid 
esters available from ICI Specialty Chemicals; SPANTM 20, 
40, 60 and 80 which are sorbitan esters of fatty acids: 
ARLACELTM 20, 40, 60 and 80 which are sorbitan esters of 
fatty acids available from Hercules, Inc.; CARBOWAXTM 
3550 and 934 which are polyethylene glycols available from 
Union Carbide: CRODESTATM F110 which is a mixture of 
Sucrose Stearate and Sucrose distearate available from Croda 
Inc.; CRODESTATMSL-40 which is available from Croda, 
Inc.; hexyldecyl trimethyl ammonium chloride (CTAC); 
bovine serum albumin and SA90HCO which is CH, CH 
(CON(CH)CH-(CHOH)4CHOH). The surface modifiers 
which have been found to be particularly useful include 
tyloxapol and a poloxamer, preferably, PluronicTM F108 and 
PluronicTM F68. 

PluronicTM F108 corresponds to poloxamer 338 and is the 
polyoxyethylene, polyoxypropylene block copolymer that 
conforms generally to the formula HOCH CHOICH 
(CH4)CHOICH2CH2O). H in which the average values of 
x, y and Z are respectively 128, 54 and 128. Other commer 
cial names of poloxamer 338 are Hodag NONIONICTM 
1108-F available from Hodag, and SYNPERONICTM 
PE/F 108 available from ICI Americas. 
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, upon the particular Surface modifier selected, the 
critical micelle concentration of the surface modifier if it 
forms micelles, the Surface area of the antipsychotic agent, 
etc. The specific surface modifier preferably is present in an 
amount of 0.1 to 1 mg per square meter Surface area of the 
paliperidone palmitate. It is preferred in the case of pali 
peridone palmitate (9-hydroxyrisperidone palmitate) to use 
PLURONICTM F 108 as a surface modifier, a relative 
amount (w/w) of both ingredients of approximately 6:1 is 
preferred. 
The particles of this invention can be prepared by a 

method comprising the steps of dispersing paliperidone 
palmitate in a liquid dispersion medium and applying 
mechanical means in the presence of grinding media to 
reduce the particle size of the antipsychotic agent to an 
effective average particle size of less than 2,000 nm. The 
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particles can be reduced in size in the presence of a surface 
modifier. Alternatively, the particles can be contacted with a 
surface modifier after attrition. 
A general procedure for preparing the particles of this 

invention includes (a) obtaining paliperidone palmitate in 
micronized form; (b) adding the micronized paliperidone 
palmitate to a liquid medium to form a premix; and (c) 
Subjecting the premix to mechanical means in the presence 
of a grinding medium to reduce the effective average particle 
S17C. 

The paliperidone palmitate in micronized form may be 
prepared using techniques known in the art. It is preferred 
that the particle size of the micronized paliperidone palmi 
tate be less than about 100 um as determined by sieve 
analysis. If the particle size of the micronized paliperidone 
palmitate is greater than about 100 um, then it is preferred 
that the particles of paliperidone palmitate be reduced in size 
to less than 100 um. 

The micronized paliperidone palmitate can then be added 
to a liquid medium in which it is essentially insoluble to 
form a premix. The concentration of paliperidone palmitate 
in the liquid medium (weight by weight percentage) can 
vary widely and depends on the selected antipsychotic 
agent, the selected surface modifier and other factors. Suit 
able concentrations of paliperidone palmitate in composi 
tions vary between 0.1 to 60%, preferably is from 0.5 to 
30%, and more preferably, is approximately 7% (w/v). 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. 
A more preferred procedure involves the addition of a 

surface modifier to the premix prior to its subjection to 
mechanical means to reduce the effective average particle 
size. The concentration of the surface modifier (weight by 
weight percentage) can vary from 0.1% to 90%, preferably 
from 0.5% to 80%, and more preferably is approximately 
7% (w/v). 
The premix can be used directly by subjecting it to 

mechanical means to reduce the effective average particle 
size in the dispersion to less than 2,000 nm. It is preferred 
that the premix be used directly when a ball mill is used for 
attrition. Alternatively, the antipsychotic agent and, option 
ally, 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 
dispersion is achieved. 
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 
include a ball mill, an attritor mill, a vibratory mill, a 
planetary mill, media mills—such as a sand 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, the apparent viscosity of the 
premix preferably is anywhere between 0.1 and 1 Pas. For 
ball milling, the apparent viscosity of the premix preferably 
is anywhere between 1 and 100 mPas. 
The grinding media for the particle size reduction step can 

be selected from rigid media preferably spherical or par 
ticulate in form having an average size less than 3 mm and, 
more preferably, less than 1 mm. Such media desirably can 
provide the particles of the invention with shorter processing 
times and impart less wear to the milling equipment. The 
selection of the material for the grinding media is believed 
not to be critical. However, 95% ZrO stabilized with mag 
nesia, Zirconium silicate, and glass grinding media provide 
particles having levels of contamination which are accept 
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10 
able for the preparation of pharmaceutical compositions. 
Further, other media, such as polymeric beads, stainless 
steel, titania, alumina and 95% ZrO stabilized with yttrium, 
are useful. Preferred grinding media have a density greater 
than 2.5 g/cm.sup.3 and include 95% ZrO stabilized with 
magnesia and polymeric beads. 
The attrition time can vary widely and depends primarily 

upon the particular mechanical means and processing con 
ditions selected. For rolling mills, processing times of up to 
two days or longer may be required. 
The particles must be reduced in size at a temperature 

which does not significantly degrade the antipsychotic 
agent. Processing temperatures of less than 30° C. to 40°C. 
are ordinarily preferred. If desired, the processing equipment 
may be cooled with 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 process. 
The surface modifier, if it was not present in the premix, 

must be added to the dispersion after attrition in an amount 
as described for the premix above. Thereafter, the dispersion 
can be mixed by, for example, shaking vigorously. Option 
ally, the dispersion can be subjected to a Sonication step 
using, for example, a ultrasonic power Supply. 
Aqueous compositions according to the present invention 

conveniently further comprise a Suspending agent and a 
buffer, and optionally one or more of a preservative and an 
isotonizing agent. Particular ingredients may function as two 
or more of these agents simultaneously, e.g. behave like a 
preservative and a buffer, or behave like a buffer and an 
isotonizing agent. 

Suitable suspending agents for use in the aqueous sus 
pensions according to the present invention are cellulose 
derivatives, e.g. methyl cellulose, Sodium carboxymethyl 
cellulose and hydroxypropyl methyl cellulose, polyvinylpyr 
rolidone, alginates, chitosan, dextrans, gelatin, polyethylene 
glycols, polyoxyethylene- and polyoxy-propylene ethers. 
Preferably sodium carboxymethyl cellulose is used in a 
concentration of 0.5 to 2%, most preferably 1% (w/v). 
Suitable wetting agents for use in the aqueous Suspensions 
according to the present invention are polyoxyethylene 
derivatives of Sorbitan esters, e.g. polysorbate 20 and poly 
Sorbate 80, lecithin, polyoxyethylene- and polyoxypropyl 
ene ethers, sodium deoxycholate. Preferably polysorbate 20 
is used in a concentration of 0.5 to 3%, more preferably 0.5 
to 2%, most preferably 1.1% (w/v). 

Suitable buffering agents are salt of weak acids and should 
be used in amount sufficient to render the dispersion neutral 
to very slightly basic (up to pH 8.5), preferably in the pH 
range of 7 to 7.5. Particularly preferred is the use of a 
mixture of disodium hydrogen phosphate (anhydrous) (typi 
cally about 0.9% (w/v)) and sodium dihydrogen phosphate 
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. 

Preservatives are antimicrobials and anti-oxidants which 
can be selected from the group consisting of benzoic acid, 
benzyl alcohol, butylated hydroxyanisole, butylated 
hydroxytoluene, chlorbutol, a gallate, a hydroxybenzoate, 
EDTA, phenol, chlorocresol, metacresol, benzethonium 
chloride, myristyl-gamma-piccolinium chloride, phenylmer 
curic acetate and thimerosal. In particular, it is benzyl 
alcohol which can be used in a concentration up to 2% (w/v), 
preferably up to 1.5% (w/v). 

Isotonizing agents are, for example, sodium chloride, 
dextrose, mannitol, Sorbitol, lactose, sodium Sulfate. The 
suspensions conveniently comprise from 0 to 10% (w/v) 
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isotonizing agent. Mannitol may be used in a concentration 
from 0 to 7%. More preferably, however, from about 1 to 
about 3% (w/v), especially from about 1.5 to about 2% (w/v) 
of one or more electrolytes are used to render the Suspension 
isotonic, apparently because ions help to prevent floccula- 5 
tion of the suspended ester. In particular, electrolytes of the 
buffer serve as isotonizing agent. 
A particularly desirable feature for an injectable depot 

formulation relates to the ease with which it can be admin 
istered. In particular such an injection should be feasible 10 
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 keeping the 
viscosity below about 75 mPas, preferably below 60 mPas. 
Aqueous Suspensions of Such viscosity or lower can both 15 
easily be taken up in a Syringe (e.g. from a vial), and injected 
through a fine needle (e.g. a 21 G 1/2 inch, 22 G 2 inch, 22 
G 1/4 inch or 23 G 1 inch needle). The preferred needles for 
injection are 22 G 22 G 1/2 inch regular wall and 23 G 1/2 
inch regular wall needles. 2O 

Ideally, aqueous Suspensions according to the present 
invention will comprise as much prodrug as can be tolerated 
So as to keep the injected Volume to a minimum, and as little 
of the other ingredients as possible. In particular, Such a 
composition will comprise by weight based on the total 25 
volume of the composition: (a) from 3 to 20% (w/v) of the 
prodrug; (b) from 0.5 to 2% (w/v) of a wetting agent; (c) one 
or more buffering agents sufficient to render the composition 
neutral to very slightly basic (pH 8.5); (d) from 0.5 to 2% 
(w/v) of a suspending agent; (e) up to 2% (w/v) preserva- 30 
tives; and (f) water q.s. ad 100%. Preferably the aqueous 
Suspension will be made under sterile conditions and no 
preservatives will be used. Appropriate methods to asepti 
cally prepare paliperidone palmitate are described in WO 
2006/114384 which is hereby incorporated by reference 35 
herein. 

The preferred aqueous dosage form contains inactive 
ingredients that are polysorbate 20, polyethylene glycol 
4000, citric acid monohydrate, disodium hydrogen phos 
phate anhydrous, Sodium dihydrogen phosphate monohy- 40 
drate, Sodium hydroxide, and water for injection. The mg of 
compound delivered in Such a dosage form to the patient 
may be from 25 to about 150 mg (e.g. 25 mg, 50 mg, 75 mg. 
100 mg, 150 mg) injectable dosage form. 
The term "psychiatric patient’ as used herein, refers to a 45 

human, who has been the object of treatment, or experiment 
for a “mental disorder” and “mental illness' refer to those 
provided in the Diagnostic and Statistical Manual (DSM 
IV), American Psychological Association (APA). Those of 
ordinary skill in the art will appreciate that paliperidone 50 
esters (e.g. paliperidone palmitate), can be administered to 
psychiatric patients for all the known uses of risperidone. 
These mental disorders include, but are not limited to, 
Schizophrenia; bipolar disorder or other disease states in 
which psychosis, aggressive behavior, anxiety or depression 
is evidenced. Schizophrenia refers to conditions character 
ized as Schizophrenia, Schizoaffective disorder and Schizo 
phreniform disorders, in DSM-IV-TR such as category 
295.XX. Bipolar Disorder refers to a condition characterized 
as a Bipolar Disorder, in DSM-IV-TR such as category 
296.XX including Bipolar I and Bipolar Disorder II. The 
DSM-IV-TR was prepared by the Task Force on Nomen 
clature and Statistics of the American Psychiatric Associa 
tion, and provides clear descriptions of diagnostic catego 
ries. Pathologic psychological conditions, which are 
psychoses or may be associated with psychotic features 65 
include, but are not limited to the following disorders that 
have been characterized in the DSM-IV-TR. Diagnostic and 

55 

60 
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Statistical Manual of Mental Disorders, Revised, 3rd Ed. 
(1994). The numbers in parenthesis refer to the DSM-IV-TR 
categories. The skilled 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 Mental 
Retardation (317), Moderate Mental Retardation (318.0), 
Severe Mental Retardation (318.1), Profound Mental Retar 
dation (318.2), Mental Retardation Severity Unspecified 
(319), Autistic Disorders (299.00), Rett's Disorder (299.80), 
Childhood Disintegrative Disorders (299.10), Asperger's 
Disorder (299.80), Pervasive Developmental Disorder Not 
Otherwise Specified (299.80), Attention-Deficit/Hyperactiv 
ity Disorder Combined Type (314.01), Attention-Deficit/ 
Hyperactivity Disorder Predominately Inattentive Type 
(314.00), Attention-Deficit/Hyperactivity Disorder Pre 
dominately Hyperactive-Impulsive Type (314.01), Atten 
tion-Deficit/Hyperactivity Disorder NOS (314.9), Conduct 
Disorder (Childhood-Onset and Adolescent Type 312.8), 
Oppositional Defiant Disorder (313.81), Disruptive Behav 
ior Disorder Not Otherwise Specified (312.9), Solitary 
Aggressive Type (312.00), Conduct Disorder. Undifferenti 
ated Type (312.90), Tourette's Disorder (307.23), Chronic 
Motor Or Vocal Tic Disorder (307.22), Transient Tic Dis 
order (30721), Tic Disorder NOS (307.20), Alcohol Intoxi 
cation Delirium (291.0), Alcohol Withdrawal Delirium 
(291.0), Alcohol-Induced Persisting Dementia (291.2). 
Alcohol-Induced Psychotic Disorder with Delusions 
(291.5), Alcohol-Induced Psychotic Disorder with Halluci 
nations (291.3), Amphetamine or Similarly Acting Sympath 
omimetic Intoxication (292.89), Amphetamine or Similarly 
Acting Sympathomimetic Delirium (292.81), Amphetamine 
or Similarly Acting Sympathomimetic Induced Psychotic 
with Delusions (292.11), Amphetamine or Similarly Acting 
Sympathomimetic Induced Psychotic with Hallucinations 
(292.12), Cannabis-Induced Psychotic Disorder with Delu 
sions (292.11), Cannabis-Induced Psychotic Disorder with 
Hallucinations (292.12), Cocaine Intoxication (292.89), 
Cocaine Intoxication Delirium (292.81), Cocaine-Induced 
Psychotic Disorder with Delusions (292.11), Cocaine-In 
duced Psychotic Disorder with Hallucinations (292.12), 
Hallucinogen Intoxication (292.89), Hallucinogen Intoxica 
tion Delirium (292.81), Hallucinogen-Induced Psychotic 
disorder with Delusions (292.11), Hallucinogen-Induced 
Psychotic disorder with Delusions (292.12), Hallucinogen 
Induced Mood Disorder (292.84), Hallucinogen-Induced 
Anxiety Disorder (292.89), Hallucinogen-Related Disorder 
Not Otherwise Specified (292.9). Inhalant Intoxication 
(292.89), Inhalant Intoxication Delirium (292.81). Inhalant 
Induced Persisting Dementia (292.82), Inhalant-Induced 
Psychotic Disorder with Delusions (292.11). Inhalant-In 
duced Psychotic with Hallucinations (292.12), Inhalant 
Induced Mood Disorder (292.89), Inhalant-Induced Anxiety 
Disorder (292.89), Inhalant-Related Disorder Not Otherwise 
Specified (292.9), Opioid Intoxication Delirium (292.81), 
Opioid-Induced Psychotic Disorder with Delusions 
(292.11), Opioid Intoxication Delirium (292.81), Opioid 
Induced Psychotic Disorder with Hallucinations (292.12), 
Opioid-Induced Mood Disorder (292.84), Phencyclidine 
(PCP) or Similarly Acting Arylcyclohexylamine Intoxica 
tion (292.89), Phencyclidine (PCP) or Similarly Acting 
Arylcyclohexylamine Intoxication Delirium (292.81), Phen 
cyclidine (PCP) or Similarly Acting Arylcyclohexylamine 
Induced Psychotic Disorder with Delusions (292.11), Phen 
cyclidine (PCP) or Similarly Acting Arylcyclohexylamine 
Induced Psychotic Disorder with Hallucinations (292.12), 
Phencyclidine (PCP) or Similarly Acting Arylcyclohex 
ylamine Mood Disorder (292.84), Phencyclidine (PCP) or 
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Similarly Acting Arylcyclohexylamine Induced Anxiety 
Disorder (292.89), Phencyclidine (PCP) or Similarly Acting 
Arylcyclohexylamine Related Disorder Not Otherwise 
Specified (292.9), Sedative, Hypnotic or Anxiolytic Intoxi 
cation (292.89), Sedation, Hypnotic or Anxiolytic Intoxica 
tion Delirium (292.81), Sedation, Hypnotic or Anxiolytic 
Withdrawal Delirium (292.81), Sedation, Hypnotic or Anxi 
olytic Induced Persisting Dementia (292.82), Sedation, Hyp 
notic or Anxiolytic-Induced Psychotic Disorder with Delu 
sions (292.11), Sedation, Hypnotic or Anxiolytic-Induced 
Psychotic Disorder with Hallucinations (292.12), Sedation, 
Hypnotic or Anxiolytic-Induced Mood Disorder (292.84), 
Sedation, Hypnotic or Anxiolytic-Induced Anxiety Disorder 
(292.89). Other (or Unknown) Substance Intoxication 
(292.89). Other (or Unknown) Substance-Induced Delirium 
(292.81). Other (or Unknown) Substance-Induced Persisting 
Dementia (292.82). Other (or Unknown) Substance-Induced 
Psychotic Disorder with Delusions (292.11). Other (or 
Unknown) Substance-Induced Psychotic Disorder with Hal 
lucinations (292.12). Other (or Unknown) Substance-In 
duced Mood Disorder (292.84), Other (or Unknown) Sub 
stance-Induced Anxiety Disorder (292.89). Other (or 
Unknown) Substance Disorder Not Otherwise Specified 
(292.9). Obsessive Compulsive Disorder (300.3), Post-trau 
matic Stress Disorder (309.81), Generalized Anxiety Disor 
der (300.02), Anxiety Disorder Not Otherwise Specified 
(300.00), Body Dysmorphic Disorder (300.7), Hypochon 
driasis (or Hypochondriacal Neurosis) (300.7). Somatization 
Disorder (300.81), Undifferentiated Somatoform Disorder 
(300.81), Somatoform Disorder Not Otherwise Specified 
(300.81), Intermittent Explosive Disorder (312.34), Klepto 
mania (312.32), Pathological Gambling (312.31), Pyroma 
nia (312.33), Trichotillomania (312.39), and Impulse Con 
trol Disorder NOS (312.30), Schizophrenia, Paranoid Type, 
(295.30), Schizophrenia, Disorganized (295.10), Schizo 
phrenia, Catatonic Type, (295.20), Schizophrenia, Undiffer 
entiated Type (295.90), Schizophrenia, Residual Type 
(295.60), Schizophreniform Disorder (295.40), Schizoaffec 
tive Disorder (295.70), Delusional Disorder (297.1), Brief 
Psychotic Disorder (298.8), Shared Psychotic Disorder 
(297.3), Psychotic Disorder Due to a General Medical 
Condition with Delusions (293.81), Psychotic Disorder Due 
to a General Medical Condition with Hallucinations 
(293.82), Psychotic Disorders Not Otherwise Specified 
(298.9), Major Depression, Single Episode, Severe, without 
Psychotic Features (296.23), Major Depression, Recurrent, 
Severe, without Psychotic Features (296.33), Bipolar Dis 
order, Mixed, Severe, without Psychotic Features (296.63), 
Bipolar Disorder, Mixed, Severe, with Psychotic Features 
(296.64), Bipolar Disorder, Manic, Severe, without Psy 
chotic Features (296.43), Bipolar Disorder, Manic, Severe, 
with Psychotic Features (296.44), Bipolar Disorder, 
Depressed, Severe, without Psychotic Features (296.53), 
Bipolar Disorder, Depressed, Severe, with Psychotic Fea 
tures (296.54), Bipolar II Disorder (296.89), Bipolar Disor 
der Not Otherwise Specified (296.80), Personality Disor 
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ders, Paranoid (301.0), Personality Disorders, Schizoid 
(301.20), Personality Disorders, Schizotypal (301.22), Per 
sonality Disorders, Antisocial (301.7), and Personality Dis 
orders, Borderline (301.83). 
The following non-limiting examples are provided to 

further illustrate the present invention. 
The term “therapeutically effective amount’ as used 

herein, means that amount of active compound or pharma 
ceutical agent that elicits the biological or medicinal 
response in human that is being sought by a researcher, 
medical doctor or other clinician, which includes alleviation 
of the symptoms of the disease or disorder being treated. 

Those of skill in the treatment of diseases could easily 
determine the effective amount of paliperidone to administer 
for the treatment of the diseases listed above. In general it is 
contemplated that 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. For the present 
invention it is preferred to dose patients with 25 mg-eq. to 
about 150 mg eq. paliperidone. The amount of paliperidone 
palmitate is provided in sufficient amount to provide the 
equivalent dose of paliperidone after the palmitic acid 
moiety is removed from the ester (e.g. 156 mg corresponds 
to paliperidone 100 mg). In one embodiment of present 
invention wherein paliperidone palmitate is administered by 
intramuscular injection once per month is preferred. 

EXAMPLE 1. 

Paliperidone Palmitate Formulations 

a) Crystallization in Stainless Steel Reactor of 50 L 
All equipment was sterilized using dry heat sterilization. 
A stainless steel reactor was charged with 3-2-4-(6- 

fluoro-1,2-benzisoxazol-3-yl)-1-piperidinylethyl-6,7,8,9- 
tetrahydro-9-hydroxy-2-methyl-4H-pyrido 1,2-a-pyrimi 
din-4-one palmitate ester and ethanol parenteral grade (8 
L/kg) and heated to reflux temperature (78-79° C.) while 
stirring. The product dissolved at about 70° C. The solution 
was filtered at 76° C. over a sterile 0.22 um filter into a 
sterile crystallization reactor. The sterile filter was then 
washed with heated ethanol (1 L/kg). 
The filtrate was reheated to reflux and then cooled to room 

temperature whereupon the product crystallized. The thus 
obtained Suspension was reheated again. The solution was 
cooled using differing cooling gradients (in consecutive 
experiments, the mixture was reheated and cooled again; 
after each cooling gradient, a sample was taken and isolated 
using a filter. The crystals were dried in vacuo at 50° C. in 
Tyvek bags so as to prevent dust formation and the particle 
characteristics were determined. 

Different batches were run, yielding product with a par 
ticle size distribution measured by laser diffraction as shown 
in Table 1. 

TABLE 1. 

Crystallization 

Calculated Particle size 
cooling Start at . . . start cooling distribution 

gradient Tmax o C. (° C.) 10 ISO 90 

(C./min) Treactor Treactor Tjacket Treactor (Lm) (Lm) (Im) 

O.9S 78 63.5 6O2 77.5 1S6 6S 16 
3.2 75.7 61.2 17.5 75 119 36 9.2 
O48 75.7 63.8 62.7 75 192 80 20 
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TABLE 1-continued 

Crystallization 

16 

Calculated Particle size 
cooling Start at . . . start cooling distribution 

Cooling gradient Tmax o C. (° C.) d10 d50 d90 

rate (C./min) Treactor Treactor Tjacket Treactor (Lm) (Lm) (Im) 

0.5° C. min O48 75.7 63.8 62.7 75 189 81 23 
0.7° C. min O.81 75.7 61.7 S8.9 75 113 41 11 
1° C. min O.92 75.7 62.1 S4.9 75 128 52 13 

b) Formulation of Composition 1s were added and mixed until dissolved. This solution was 
Table 2 provides the formulation for the F013 formulation. 
The F011 formulation contained the same ingredients, with 
the exception of citric acid and NaOH, which were not 
present in the F011 formulation. Since the F011 formulation 
does not contain NaOH or citric acid, they are not part of the 
aqueous phase that is added to the milled concentrate of the 
F011 formulation. Therefore, the concentration of buffer 
salts in the aqueous phase of the F011 formulation is slightly 
different to make the formulation isotonic. 

TABLE 2 

Amount Required 

Quantity 
Name Per ml for 24 L. 

Paliperidone palmitate (sterile grade) 156 mg 3.744 kg 
Polysorbate 20 parenteral 12 mg 288 g 
Citric acid monohydrate parenteral 5 mg 120 g 
Disodium hydrogen phosphate anhydrous 5 mg 120 g 
parenteral 
Sodium dihydrogen phosphate monohydrate 2.5 mg 60 g 
parenteral 
Sodium Hydroxide all use 2.84 mg 68 g 
Polyethylene Glycol 4000 parenteral 30 mg 720 g 
Water for injections q.S. ad 1000 ul 24 L 

Equipment 
stainless steel (SS) containers 
Grinding media (Zirconium beads)+stainless steel (SS) 

grinding chamber 
0.2 Lum filters 
40 um filter 
Filling unit 
Autoclave 
Dry heat oven 

Manufacturing 
Zirconium beads were cleaned and rinsed using water for 

injections and then depyrogenised by dry heat (120 min at 
260° C.). Water for injections was transferred into a SS 
container. Polysorbate 20 was added and dissolved by mix 
ing. The solution was sterilized by filtration through a sterile 
0.2 um filter into a sterilized SS container. Paliperidone 
palmitate ester (sterile grade) as prepared in the previous 
examples was dispersed into the Solution and mixed until 
homogeneous. The Suspension was milled aseptically in the 
grinding chamber using Zirconium beads as grinding media 
until the required particle size was reached. The Suspension 
was filtered aseptically through a 40 um filter into a steril 
ized SS container 

Water for injections was transferred into a SS container, 
citric acid monohydrate parenteral, disodium hydrogen 
phosphate anhydrous, Sodium dihydrogen phosphate mono 
hydrate, sodium hydroxide all use, polyethylene glycol 4000 
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sterilized by filtration through a sterile 0.2 um filter and 
transferred aseptically into the Suspension. The final Sus 
pension was mixed until homogeneous. The Suspension was 
filled aseptically into sterile Syringes. The target dose Vol 
ume was between 0.25 ml and 1.50 ml depending on the 
dose needed. 

TABLE 3 

Dose volume Target limit lower limit upper limit 

identical to 
dose volume 

0.25 ml-1.00 ml target limit - 
(target limit x 
0.05) 
target limit - 
(target limit x 
0.025) 

target limit x 
1.OS 

identical to 
dose volume 

1.25 ml-1.50 ml target limit x 
1.025 

Sterilization 
All aseptic manipulations and sterilization processes were 

carried out according to FDA and European regulatory 
guidelines. 
Apparatus 
Sterilization was done by steam sterilization (Fol 15 of 
following equipment: 
SS containers 
Zirconium beads-grinding chamber 
0.2 Lum filters 
40 um filter 
filling pump 
Immediate Container 
1 ml long transparent plastic (COC) Syringe with luer 

lock. 
rubber tip cap, FM257/2 dark grey 
rubber plunger stopper, 1 ml long, 4023/50, Fluorotec 

B2-40 
2.25 ml transparent plastic (COC) syringe with luer lock. 
rubber tip cap, FM257/2 dark grey 
rubber plunger stopper, 1-3 ml, 4023/50, Fluorotec B2-40 
The empty syringes with pre-assembled tip-caps were 

sterilized by gamma-irradiation (dose-25 kGy). The rubber 
plunger stoppers were sterilized by means of steam steril 
ization (Foe 1. 

EXAMPLE 2 

Evaluation of the Pharmacokinetic Profile of 
Gluteal Versus Deltoid Intramuscular Injections of 

Paliperidone Palmitate 100 mg Equivalent in 
Patients with Schizophrenia 

This study was performed to characterize and compare the 
pharmacokinetic profile of paliperidone palmitate (formu 
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lated as described above) following four intramuscular 
injections in the deltoid or gluteal muscle. 
Method 

In this multiple-dose, open-label, parallel-group study, 
patients with schizophrenia were randomized to receive four 
consecutive intramuscular injections (days 1, 8, 36 and 64) 
of paliperidone palmitate 100 mg-eq. administered into 
either the deltoid (n=24) or gluteal muscle (n=25). Plasma 
samples for pharmacokinetic analyses were collected. The 
total paliperidone concentration was calculated as the Sum of 
both enantiomers. 
Results 
The median C. for paliperidone was higher in the 

deltoid versus the gluteal muscle after the second (31.3 
versus 24.1 ng/mL) and fourth (23.7 versus 22.3 ng/mL) 
injections. After four injections, median AUC was similar 
for both injection sites; C and AUC for paliperidone 
were 30% (90% CI=100.56%-168.93%) and 20% (90% 
CI=93.09%-154.69%) higher in deltoid versus gluteal 
muscle, respectively. Median T was similar between 
injection sites after the second (10 day versus 10 day) and 
fourth injections (5 versus 6.5 days). After four injections, 
the median peak-to-trough ratio was higher (2.3 versus 1.9), 
with a larger intersubject variability for deltoid versus glu 
teal injection. An increase in median predose plasma con 
centration between days 8, 36 and 64 for both sites sug 
gested Subjects were not completely at steady state after four 
injections. Relative exposure after the fourth injection was 
slightly lower than after the second injection in both the 
deltoid and gluteal muscle. Most commonly reported 
adverse events (combined injection sites) were orthostatic 
hypotension (24%), hypotension (14%), diastolic hypoten 
sion (12%) and injection site pain (14%). There were four 
serious adverse events (worsening of psychosis) that led to 
discontinuations. There were no deaths in the study. Pali 
peridone palmitate was well tolerated with more favorable 
local tolerability profile in the gluteal versus deltoid; mean 
injection site pain VSA score was 3.3 for gluteal versus 10.8 
for deltoid muscle (day 1, 8 hours after injection. 
Conclusion 

Paliperidone palmitate 100 mg-eq. injections resulted in 
an increased AUC higher C, greater FI, but similar T 
following four consecutive injections into the deltoid versus 
gluteal muscle. Paliperidone palmitate 100 mg-eq. was 
systemically and locally well tolerated in this study. 

EXAMPLE 3 

Assessment of the Dose Proportionality of 
Paliperidone Palmitate 25, 50, 100, and 150 mg eq. 
Following Administration in the Deltoid or Gluteal 

Muscles 

This study evaluated dose proportionality of paliperidone 
palmitate injections when administered into either the glu 
teal or deltoid muscle. 

Study 

RO92670-INT-1 

(dose 
proportionality) 
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Method 
A single-dose, open label, parallel-group study of 201 

randomized schizophrenia Subjects was performed. The Sub 
jects were assigned into eight treatment groups: paliperidone 
palmitate 25 (n=48), 50 (n=50), 100 (n=51) or 150 (n=52) 
mg-eq. injected into either the deltoid or gluteal muscle. 
Serial plasma samples were collected for pharmacokinetic 
evaluation over 126-day period. The total paliperidone con 
centration was calculated as the Sum of both enantiomers. 
Dose proportionality was assessed by linear regression 
model, for each injection site, with log-transformed dose 
normalized AUC and C as dependent variables and 
log-transformed dose as predictor, respectively of C and 
AUC ratios of the enantiomers were documented. 
Results 

Slopes for log-transformed dose-normalized AUC were 
not significantly different from Zero for deltoid (slope -0.06; 
p=0.036) and gluteal injections (slope -0.02; p=0.760 indi 
cating a dose-proportional increase in AUC. T., was 
comparable between doses but slightly earlier for deltoid 
(13-14 days) versus gluteal injections (13-17 days). Median 
C. was higher with deltoid (range 5.3-11.0 ng/mL) versus 
gluteal (range 5.1-8.7 ng/mL) injections except for the 100 
mg-eq. deltoid (slope -0.22, p=0.0062) and gluteal (slope 
-0.31; p <0.0001) injections, indicating a less than dose 
proportional increase in C. Results of C and AUC 
were confirmed using pairwise comparisons. Plasma con 
centrations of (+)-enantiomer were consistently higher than 
(-)-enantiomer; (+)/(-) plasma concentrations ratio was 
approximately 2.4 shortly after administration and decreased 
to ~1.7 for both injection sites, independent of dose. After a 
single dose of paliperidone palmitate, Subjects received 
concomitant oral antipsychotics. Treatment-emergent AES 
(TEAs) included tachycardia (10%), headache (7%), schizo 
phrenia (6%), insomnia (5%). Only 2% of subjects discon 
tinued due to TEAs. No deaths were reported. 
Conclusion 
AUC increased proportionality with increasing paliperi 

done palmitate doses (5-150 mg-eq.), regardless of gluteal or 
deltoid injection. Overall, deltoid injection was associated 
with a higher C (except for 100 mg-eq.) and slightly 
earlier T compared with gluteal injections. 

EXAMPLE 4 

Comparison of the PK Profile in the Deltoid to that 
in the Gluteal 

The plasma concentration-time profile of paliperidone 
after single i.m. injection of the paliperidone palmitate 
formulation at 25-150 mg-eq. has been documented in 
several studies (Table 4). Details of how the comparison of 
injection sites study and the dose proportionality studies 
were performed are provided in Examples 2 and 3. 

TABLE 4 

Table of Clinical Studies Summarized 

Design Treatment/PK Objective 
PHASE 1 STUDIES IN SUBJECTS WITH SCHIZOPHRENIA 

2 S.D., OL, parallel group'single i.m. injection of FO11*, 25, 50, 100 or 
150 mg eq/document PK of the FO11* formulation at different doses, 
enantiomer disposition 
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TABLE 4-continued 

Table of Clinical Studies Summarized 

Study Design Treatment/PK Objective 
PHASE 1 STUDIES IN SUBJECTS WITH SCHIZOPHRENIA 

RO92670-USA-3 M.D., OL, randomized, parallel groups/2 i.m. injections of RO92670 
(F011*) 25 or 150 mg eq., gluteal or deltoid, separated by 1 week? 
compare the PK after deltoid and gluteal injections, explore the 
relationship between RO92670 PK parameters and CYP P450 
genotypes 

RO92670-PSY-1001 M.D., OL, randomized, parallel groups.f4 i.m. injections of RO92670 
(comparison of (F013) 100 mg eq. in the gluteal or deltoid muscle (on Day 1, 8, 36 and 
injection site) 64), compare the PK at steady state between deltoid and gluteal 

injection sites 
RO92670-PSY-1004 S.D., OL, randomized, parallel groups single i.m. injection of 
(dose- RO92670 (F013) 25, 50, 100 or 150 mg eq. in the gluteal or deltoid 
proportionality) muscle? evaluate dose proportionality of F013 formulation over a dose 

range of 25-150 mg eq., compare the PK after deltoid and gluteal 
injections 

S.D.: single dose; M.D.: multiple dose; OL: open-label; DB: double blind; PK: pharmacokinetic; PC: placebo 
controlled; AC; active-controlled; pali ER: paliperidone extended release; pali IR: paliperidone immediate release 
F011: Sterilized by gamma-irradiation. Otherwise, sterilized by aseptic crystallization. 

The total exposure (AUC) of paliperidone increased EXAMPLE 5 
proportionally with dose after single-dose injections of 25 to 
150 mg eq. paliperidone palmitate in both the deltoid and 
gluteal muscle. The increase in C was slightly less than 
dose proportional for both injections sites at doses greater 
than 50 mg eq. The apparent half-life (reflecting the absorp 
tion rate for this type of formulations) increased with dose 
from 25 days (median) after the 25 mg eq. dose to 40-49 
days (median) after the 100 and 150 mg eq. dose, for both 
injection sites. The C of paliperidone was generally 
higher after single-dose injection of paliperidone palmitate 
in the deltoid muscle compared to the gluteal muscle (geo 
metric mean ratio ranging from 108.75% to 164.85%) 
whereas this was much less pronounced for AUC (geo 
metric mean ratio ranging from 103.00% to 117.83%). The 
median apparent half-life was comparable between injection 
sites. 

Study 

25 

30 

35 

40 

Description of the PK Profile in the Gluteal After 
Multiple Administrations 

Paliperidone palmitate is a long-acting i.m. injectable, 
intended to release over a period of 1 month. In order to 
attain this long injection interval, an ester of paliperidone 
was prepared that has a limited Solubility in a physiological 
environment. The ester was Subsequently formulated as an 
aqueous suspension for i.m. injection. The rate of dissolution 
is governed by the particle size distribution whereby it was 
experimentally determined that an optimal particle size 
range is contained within XX-yy microm (dso). In fact, the 
rate of dissolution (and thus the particle size distribution) 
fully determines the in vivo behaviour, as was nicely dem 
onstrated in study PSY-1002. It was found that the median 
C increases and t, shortens with decreasing particle 
size, which is consistent with the hypothesis that particle 
size is driving the release rate. The point estimates Suggest 
that paliperidone exposure (AUC, C) after injection of 
paliperidone palmitate is similar between the to-be-mar 
keted formulation F013 and formulation F011. 

TABLE 5 

Table of Clinical Studies Summarized in Module 2.7.2 

Design Treatment/PK Objective 
PHASE 1 STUDIES IN SUBJECTS WITH SCHIZOPHRENIA 

RO92670-BEL-4 
(pilot, dose 
proportionality) 
RO92670-BEL-7 
(dosing regimen) 

RO92670-INT11 
(compare F004 
and FO11) 

RO92670-PSY-10O2 

(IVIVC) 

M.D., OL, sequential, parallel groups, 4–6 monthly i.m. injections of 
F004, 50 mg eq. or 100 mg eq. or 150 mg eq/explore M.D. PK and 
dose-proportionality 
M.D., OL, parallel groups/F004 formulation: Panel I: 100 mg eq. 
i.m. followed by 3 monthly i.m. injections of 50 mg eq.; Panel II: 200 
mg eq. i.m. followed by 3 monthly i.m. injections of 100 mg eq; 
Panel III: 300 mg eq. i.m. followed by 3 monthly i.m. injections of 
150 mg eq.; Panel IV: 50 mg eq. i.m. followed by 1 week later by 4 
monthly i.m. injections of 50 mg eq.; Panel V: 150 mg eq. i.m. 
followed by 1 week later by 4 monthly i.m. injections of 150 mg eq. 
explore the M.D. PK with various dosing regimens 
M.D., DB, randomized, 4-group 2-way cross-over 4 monthly i.m. 
injections of F004 or F011*, 2 x 50 and 2 x 150 mg eq.fcompare PK of 
F004 and FO11* formulations; compare S.D. and M.D. PK of both 
formulations 
S.D., OL, randomized, parallel groups single i.m. injections of 1 mg 
paliperidone IR, followed by single i.m. injection of 50 mg eq. 
RO92670: 1 of 4 F013 formulations with different particle sizes, or 
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TABLE 5-continued 

Table of Clinical Studies Summarized in Module 2.7.2 

Study Design Treatment/PK Objective 
PHASE 1 STUDIES IN SUBJECTS WITH SCHIZOPHRENIA 

22 

F011 formulation with medium particle size/explore IVIVC of 4 
F013 formulations, compare the PK of FO11 and FO13 formulations 

RO92670-PSY-1001 
(comparison of 
injection site) 

injection sites 

M.D., OL, randomized, parallel groups.f4 i.m. injections of RO92670 
(F013) 100 mg eq. in the gluteal or deltoid muscle (on Day 1, 8, 36 
and 64) compare the PK at steady state between deltoid and gluteal 

S.D.: single dose; M.D.: multiple dose; OL: open-label; DB: double blind; PK: pharmacokinetic; PC: placebo 
controlled; AC; active-controlled; pali ER: paliperidone extended release; pali IR: paliperidone immediate release 
F011: Sterilized by gamma-irradiation. Otherwise, sterilized by aseptic crystallization. 

Pharmacokinetic theory also implies that for a formula 
tion with such a long apparent half-life it takes 4-5 times this 
half-life for steady-state to be achieved. For individual 
patients, this means that following the first few injections, 
only subtherapeutic plasma concentrations are achieved. In 
order to overcome this problem, a loading dose regimen was 
developed (BEL-7), that was subsequently used in phase 2 
and 3 of drug development. The dosing regimen consisting 
of two initial i.m. injections separated by one week followed 
by Subsequent doses at monthly intervals resulted in a faster 
attainment of apparent steady state compared with a dosing 
regimen of one initial injection of twice the monthly dose 
followed by subsequent doses at monthly intervals. Some 
what higher peak-to-through fluctuations were observed 
with the first dosing regimen as compared with the latter 
one. The dosing regimen consisting of two initial i.m. 
injections separated by one week followed by Subsequent 
doses at monthly intervals was selected for further studies 
and is also the recommended regimen for treatment. 

EXAMPLE 6 

Description of the Exposure Range Needed for 
Efficacy Using Invega Data 

All antipsychotic drugs currently on the market have one 
feature in common: they antagonize the D receptor at the 
level of the brain. It has been empirically derived and is 
currently widely excepted that 65-70% occupancy is needed 
for antipsychotics to show clinical efficacy (Farde et al.), i.e. 
improvement on the PANSS scale. A too high occupancy 
(80-85%) will typically increase the risk to develop EPS. In 
order to determine the central D occupancy, PET trials in 
human healthy volunteers are typically performed. Two such 
studies have been done for paliperidone: SWE-1 and SIV 
101, showing that the K' for D occupancy was ranging 
from 4.4 to 6.4 ng/mL. Using the 65-85% occupancy win 
dow, it can be calculated that the exposure range for efficacy 
without an increased risk to develop EPS as compared to 
placebo (<5% difference in probability) is contained in the 
window of 7.5-40 ng/mL. 

In addition, based on the results of the phase 3 program 
of 6 mg paliperidone ER, in which plasma samples were 
collected at several time points, a plasma concentration of 
7.5 ng/mL was identified as the cut-off value above which 
90% of the plasma concentrations were observed. The risk 
to develop EPS was clearly higher for dose above 9 mg 
Invega. Calculating back, this roughly corresponds to an 
exposure level of 35-40 ng/mL at steady-state. This implies 
that there is ample evidence to Support a target exposure 
efficacy range of 7.5-40 ng/mL. This should be the target 
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exposure range for paliperidone after injection of the pali 
peridone palmitate formulation. 

EXAMPLE 7 

Optimal Way of Dosing 

During the development of paliperidone palmitate, as the 
result of an extensive population PK analysis (refer to 
popPK report for paliperidone palmitate), several factors 
were found to slow down the release of paliperidone from 
the formulation, resulting in a slower build-up of plasma 
concentrations at the start of therapy and in more time 
required to reach steady-state. One factor was body mass 
index: the higher the BMI, the slower the dissolution (prob 
ably related to local physiological factors such as diminished 
blood flow at the site of injection); the other one being 
volume administered: the higher the volume injected, the 
slower the dissolution (probably related to the nonlinear 
relationship between surface area and volume). This has 
resulted in a lower than expected exposure using the origi 
nally proposed loading dose regimen, and the need to come 
up with an improved loading dose scheme for all patients 
irrespective of BMI in order to avoid drop-out due to lack of 
efficacy at the start of therapy. The aim was to get patients 
as quickly as possible above the 7.5 ng/mL, certainly after 
1 week for all doses considered (25 mg-eq. and above). 

Simulation scenarios with the statistically significant 
covariates from the population PK analysis revealed the 
following features about the paliperidone PK after injection 
of paliperidone palmitate: 
Compared to deltoid injections, repeated administration in 

the gluteal muscle resulted in a delayed time to achieve 
steady-state (~4 wk longer), but did not influence the 
overall exposure (in terms of steady-state concentra 
tions) to paliperidone. 

Deltoid injections resulted in a faster rise in initial plasma 
concentrations, facilitating a rapid attainment of poten 
tial therapeutic plasma concentrations. The deltoid 
injection site is therefore recommended as the initiation 
site for dosing paliperidone palmitate. 

Higher doses, associated with larger injection volumes, 
increased the apparent half-life of paliperidone, which 
in turn increased the time to achieve steady-state. 

Needle length was an important variable for the absorp 
tion kinetics from the deltoid injection-site and it is 
recommended to use a longer 1.5-inch needle for 
deltoid administration in heavy subjects (>90 kg). 
Simulations indicated that the use of a longer needle in 
the deltoid muscle for the heavy individuals might be 
associated with an initial faster release of paliperidone 
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into the systemic circulation, which could help over 
come the slower absorption observed in heavier indi 
viduals described below. 

The body size variable BMI was another important 
covariate for paliperidone palmitate. A slower rise in 
initial concentrations was observed in the obese popu 
lation, which possibly occurred due to the reduced 
speed of initial influx from the injection site. Initiating 
the first two injections in the deltoid muscle and using 
a longer 1.5-inch needle for deltoid injection in heavy 
Subjects can mitigate this effect. These observations are 
consistent with the expectation that in heavy Subjects, 
administration into the adipose layer of the deltoid 
muscle can be avoided with the use of a longer injection 
needle. 

Summarize what the optimized loading dose regimens 
would be here: 

150 deltoid (day 1), 100 mg deltoid (day 8), then every 4 
weeks maintenance (gluteal or deltoid) (PSY-3006, 
simulations popPK report palmitate) 

100 deltoid (day 1), 100 mg deltoid (day 8), then every 4 
weeks maintenance (gluteal or deltoid) (simulations— 
popPK report palmitate, proposed for the label) 

150 mg deltoid day 1, maintenance dose day 8 and then 
every 4 weeks (gluteal or deltoid) (PSY-3007) 

EXAMPLE 8 

Title of Study: 
A Randomized, Double-Blind, Placebo-Controlled, Par 

allel-Group, Dose-Response Study to Evaluate the Efficacy 
and Safety of 3 Fixed Doses (25 mg eq., 100 mg eq., and 150 
mg eq) of Paliperidone Palmitate in Subjects With Schizo 
phrenia 
Phase of Development: 

Phase 3 
Objectives: 
The primary objectives of this study were to evaluate the 

efficacy and safety of 3 fixed doses of paliperidone palmitate 
administered intramuscularly (i.m.) after an initial dose of 
150 mg equivalent (eq.) in the deltoid muscle followed by 
either deltoid or gluteal injections for a total of 13 weeks of 
treatment as compared with placebo in Subjects with Schizo 
phrenia. 
The secondary objectives were to: 
Assess the benefits in personal and Social functioning (key 

secondary endpoint) associated with the use of pali 
peridone palmitate compared with placebo. 

Assess the global improvement in severity of illness 
associated with the use of paliperidone palmitate com 
pared with placebo: 

Assess the dose-response and exposure-response relation 
ships of paliperidone palmitate. 

Methods: 
This was a randomized, double-blind, placebo-controlled, 

parallel-group, multicenter, dose-response study of men and 
women, 18 years of age and older, who had a Diagnostic and 
Statistical Manual of Mental Disorders, Fourth Edition 
(DSM-IV) diagnosis of schizophrenia. The study included a 
screening period of up to 7 days and a 13-week double-blind 
treatment period. The screening period included a washout 
of disallowed psychotropic medications. 

Subjects without Source documentation of previous expo 
Sure to at least 2 doses of oral risperidone or paliperidone 
extended-release (ER), at least 1 dose of im. RISPERDAL(R) 
CONSTAR) or paliperidone palmitate, or who were not 
currently receiving an antipsychotic medication were given 
4 to 6 days of paliperidone ER 6 mg/day (or the option of 
oral risperidone 3 mg/day for subjects in Malaysia) for 
tolerability testing. Subjects who had source documentation 
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24 
of previous exposure to the above medications and were 
currently taking another antipsychotic regimen continued 
their current treatment through Day-1. At the beginning of 
the double-blind treatment period, subjects were randomly 
assigned in a 1:1:1:1 ratio to 1 of 4 treatment groups: 
placebo or paliperidone palmitate 25 mg eq., 100 mg eq., or 
150 mg eq. Study medication was administered as 4 doses: 
an initial i.m. injection of 150 mg eq. of paliperidone 
palmitate or placebo followed by 3 fixed im. doses of 
placebo or paliperidone palmitate 25, 100, or 150 mg eq. 
on Days 8, 36, and 64. The initial injection of study 
medication was given in the deltoid muscle. Subsequent 
injections were given either in the deltoid or gluteal muscle 
at the discretion of the investigator. Randomized Subjects 
were to remain in the study for 28 days after the last injection 
on Day 64 with the end of study visit scheduled for Day 92 
during the double-blind period. The entire study, including 
the screening period, lasted approximately 14 weeks. 
Samples for pharmacokinetic (PK) evaluation were col 
lected on Day 1, prior to the first injection and on Days 2, 
4, 6, 8, 15, 22, 36, 64 and 92. Efficacy and safety were 
evaluated regularly throughout the study. A pharmacog 
enomic blood sample (10 mL) was collected from subjects 
who gave separate written informed consent for this part of 
the study. Participation in the pharmacogenomic research 
was optional. Approximately 105 to 115 mL of whole blood 
was collected during the study. 
Number of Subjects (Planned and Analyzed): 

It was planned to include approximately 644 men and 
women in this study. A total of 652 eligible subjects from 72 
centers in 8 countries were randomized and received at least 
1 dose of double-blind study medication (safety analysis 
set); 636 subjects had both baseline and post baseline 
efficacy data (intent-to-treat analysis set). 
Diagnosis and Main Criteria for Inclusion: 
Male or female subjects 18 years of age who met the 

DSM-IV diagnostic criteria for schizophrenia for at least 1 
year before screening, had a Positive and Negative Syn 
drome Scale (PANSS) total score at screening of between 70 
and 120, inclusive, and at baseline of between 60 and 120, 
inclusive, and had a body mass index (BMI) of >17.0 kg/m 
to <40 kg/m were eligible. 
Test Product, Dose and Mode of Administration, Batch No.: 

Paliperidone ER was Supplied as a 6-mg capsule-shaped 
tablet for the oral tolerability test (batch number 0617714/ 
F40). Paliperidone palmitate was supplied as 25, 100, or 150 
mg eq. injectable suspension (batch numbers 06K22/F13 
and 07D23/F13). For the oral tolerability test, a 6-mg tablet 
of paliperidone ER (or the option of oral risperidone 3 
mg/day for Subjects in Malaysia) was administered daily for 
4 to 6 days. On Day 1 of the double-blind treatment period, 
150 mg eq. of paliperidone palmitate was injected in the 
deltoid muscle followed by 25, 100, or 150 mg eq. i.m. 
injections of paliperidone palmitate on Days 8, 36, and 64. 
injected into the deltoid or gluteal muscle at the investiga 
tor's discretion. 
Reference Therapy, Dose and Mode of Administration, 
Batch No.: 

Placebo was supplied as 20% Intralipid (200 mg/mL) 
injectable emulsion (batch numbers 06K14/F00 and 07F12/ 
F00). An injection was given on Days 1, 8, 36 and 64. 
Duration of Treatment: 
The study consisted of a screening and washout phase of 

7 days and a double-blind treatment period of 13 weeks, 
starting with the first injection in the deltoid muscle fol 
lowed by a second injection 1 week later. All injections after 
Day 1 were given in either the deltoid or the gluteal muscle 
at the discretion of the investigator. Two Subsequent injec 
tions were given at 4-week intervals. 
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Criteria for Evaluation: 
Pharmacokinetic Evaluations: 
A sparse blood sampling procedure was followed to study 

the paliperidone concentration-time profiles. Paliperidone 
plasma concentration-time data were Subject to population 
PK analysis using nonlinear mixed-effects modeling, and 
details are described in a separate report. 
Efficacy Evaluations/Criteria: 
The primary endpoint was the change in the PANSS total 

score from baseline (i.e., the start of double-blind treatment, 
Day 1) to the end of the double-blind treatment period (i.e., 
Day 92 or the last post baseline assessment). The key 
secondary efficacy endpoint was the change in the Personal 
and Social Performance Scale (PSP) from baseline to the 
end of the double-blind treatment period. The other second 
ary efficacy endpoint was the change in the Clinical Global 
Impression-Severity (CGI-S) scores from baseline to the end 
of the double-blind treatment period. Other endpoints 
included the change from baseline in Subject ratings of sleep 
quality and daytime drowsiness using a visual analogue 
scale (VAS), the onset of therapeutic effect, responder rate, 
and the change from baseline to end point in PANSS 
subscales and Marder factors. 
Safety Evaluations: 

Safety was monitored by the evaluation of adverse events, 
extrapyramidal symptom (EPS) rating scales (Abnormal 
Involuntary Movement Scale AIMS), Barnes Akathisia 
Rating Scale BARS). Simpson and Angus Rating Scale 
ISAS) scores, clinical laboratory test results, vital signs 
measurements, electrocardiograms (ECGs), and physical 
examination findings. In addition, the tolerability of injec 
tions was assessed; the investigators evaluated injection sites 
and the Subjects assessed injection pain. 
Statistical Methods: 

All randomized subjects who received at least 1 dose of 
double-blind study drug and had both baseline and at least 
one post baseline efficacy measurement (PANSS, PSP, or 
CGI-S) during the double-blind treatment period were 
included in the intent-to-treat efficacy analyses. The overall 
type I error rate for testing all paliperidone palmitate doses 
versus placebo for both the primary endpoint (change in 
PANSS total score at end point) and the key secondary 
efficacy endpoint (change in PSP total score at end point) 
was controlled at the 2-sided 0.05 significance level. The 2 
families of hypotheses (in each family, 3 comparisons for 
each of the paliperidone palmitate doses versus placebo) 
were tested using a parallel gatekeeping procedure that 
adjusts for multiplicity using Dunnett's method in each 
family of hypotheses and using Bonferroni’s inequality 
between different families of hypotheses. This procedure is 
referred to as the Dunnett-Bonferroni-based parallel gate 
keeping procedure. 
The change from baseline in PANSS total score at each 

visit and at end point was analyzed using an analysis of 
covariance (ANCOVA) model. The last observation carried 
forward (LOCF) method was used. The model included 
treatment and country as factors and baseline PANSS total 
score as a covariate. Treatment effect was based on the 
difference in least-squares mean change. Dunnett's test was 
used to adjust for multiple comparisons of the 3 paliperidone 
palmitate dosages versus placebo. Unadjusted 2-sided 95% 
confidence intervals were presented for the difference in 
least-squares mean change of each paliperidone palmitate 
dosage group compared with placebo. Treatment-by-country 
and treatment-by-baseline PANSS total score interactions 
were explored using the same ANCOVA model as the one 
for the analysis of the primary endpoint. If either term was 
statistically significant at the predefined 2-sided significance 
level of 0.10, further evaluations of the effect of other 
covariates were to be performed to assess the nature of the 
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interaction and identify possible causes. In addition, to 
address the dose-response relationship and to facilitate the 
discussion of dosage selection, an analysis to compare the 3 
active paliperidone palmitate dosages with each other was 
performed without adjustment for multiple comparisons. 
The analysis of the key secondary endpoint, change in 

PSP score at end point, was conducted by means of an 
ANCOVA model with treatment and country as factors and 
the baseline score as the covariate. The Dunnett-Bonferroni 
based parallel gatekeeping approach was used to adjust for 
multiple testing. 

Between-group comparisons of CGI-S were performed by 
using an ANCOVA model on the ranks of change from 
baseline, with treatment and country as factors and the 
baseline score as the covariate. 
Change from baseline over time (observed case) in the 

PANSS total score was explored using mixed effects linear 
models for repeated measures with time, treatment, country, 
and treatment-by-time as factors and baseline score as a 
covariate. 
The number and percentage of Subjects with treatment 

emergent adverse events were Summarized. Adverse events 
of potential clinical interest were Summarized separately, 
including events related to EPS or changes in serum glucose 
or prolactin levels. 

Changes from baseline in clinical laboratory tests, vital 
sign measurements, ECGs, body weight, BMI, and EPS 
scale scores were summarized by treatment group. Prolactin 
levels were summarized by sex. Subjects with potentially 
abnormal values or changes in clinical laboratory tests, vital 
signs, orthostatic parameters, and ECG parameters were 
summarized based on predefined criteria. Frequency distri 
butions were presented for the investigator's evaluation of 
the injection site, and descriptive statistics were presented 
for VAS scores corresponding to the subjects evaluation of 
injection pain. 
Results: 
The majority of Subjects in the paliperidone palmitate 

treatment groups (56%-61%) received all 4 injections com 
pared with 48% of the placebo-treated subjects. Completion 
rates were also higher for the paliperidone palmitate groups 
(52%-55%) than for the placebo group (43%). More subjects 
were discontinued for lack of efficacy in the placebo group 
(27%) compared with the paliperidone palmitate groups 
(14%-19%). 
Demographic and Baseline Characteristics: 
The double-blind treatment groups were well matched 

with respect to demographic and baseline disease charac 
teristics and psychiatric history. The 636 subjects who 
comprised the intent-to-treat analysis set were mainly male 
(67%), racially diverse (54% White, 30% Black, 14% Asian, 
1% other races), and predominately between the ages of 26 
and 50 years (75%). Most subjects had a primary diagnosis 
of paranoid schizophrenia (88%), and were highly symp 
tomatic as indicated by a mean PANSS total score of 87.1 at 
baseline. There were notable differences between countries 
with respect to BMI and gender, with subjects enrolled at 
centers in the U.S. being more likely to be male and obese 
(i.e., BMI-30 kg/m) than those from centers in other 
countries. 
Pharmacokinetics: 
A total of 488 subjects who were randomly assigned to 

receive paliperidone palmitate treatment had scheduled 
pharmacokinetic blood samples taken over the course of the 
study. The median paliperidone predose concentration for 
the 25 mg eq. treatment group was highest on Day 8, which 
is the result of the initial 150 mg eq. dose on Day 1. After 
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Day 8, paliperidone concentrations decreased and seemed to 
reach steady state levels on Day 92 based on visual inspec 
tion. The median paliperidone predose concentration for the 
100 mg eq. treatment group remained in the same range 
from Day 8 onwards. The median predose concentration for 
the 150 mg eq. treatment group seemed to increase up to the 
last study day, Day 92. The median paliperidone plasma 
concentrations on Day 8 were lower in subjects with high 
BMI (>25 to <30 kg/m and >30 kg/m; overweight/obese) 
compared to subjects with low BMI (<25 kg/m) for the 3 
dose groups. After Day 8, no consistent trends were 
observed for the 3 paliperidone palmitate dose groups with 
respect to paliperidone plasma concentrations as a function 
of baseline BMI classification. 
The mean and median paliperidone plasma concentrations 

on Day 64 for the 100 mg eq. treatment group were 
approximately 2-fold higher than those for the 25 mg eq. 
treatment group. Thus, the PK profile for the 25 mg eq. and 
100 mg eq. dose groups appeared to be less than dose 
proportional, which is the result of the initial paliperidone 
palmitate 150 mg eq. injection on Day 1 in all active 
treatment groups. The mean and median paliperidone 
plasma concentrations on Day 64 for the 100 mg eq. dose 
were apparently dose proportional compared to the 150 mg 
eq dose. A high inter-subject variability was observed in the 
paliperidone plasma concentrations on Days 1 and 2 with a 
% CV of 118.9% (Day 1) and 153.1% (Day 2). After Day 2, 
the inter-subject variability decreased and the '% CV ranged 
from 50.4 to 83.4%. 
Primary Efficacy Analysis: 

Adult subjects with schizophrenia achieved statistically 
significant improvements in the PANSS total score (primary 
efficacy endpoint) with all 3 doses of paliperidone palmitate 
compared to placebo (25 mg eq.: p=0.034; 100 mg eq: 
p-0.001: 150 mg eq. p<0.001) based on the intent-to-treat 
LOCF analysis and the Dunnett's test to control for multi 
plicity. 
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exploratory analysis additionally provided no statistical evi 
dence for a BMI effect on treatment. 

All 3 paliperidone palmitate dose groups showed a sta 
tistically significant improvement over placebo in the 
change in PANSS total score as of Day 22 and at every 
Subsequent time point, and as early as Day 8 in the pali 
peridone palmitate 25 mg eq. and 150 mg eq. groups. 
The mean improvements in the PSP score from baseline 

to end point, the key secondary efficacy outcome measure, 
showed a dose response among the 3 paliperidone palmitate 
groups (25 mg eq.: 2.9; 100 mg eq.: 6.1: 150 mg eq. 8.3); 
all were numerically higher than the mean improvement in 
the PSP score seen in the placebo group (1.7). Based on the 
intent-to-treat LOCF analysis of this key secondary efficacy 
variable, using the Dunnett-Bonferroni-based parallel gate 
keeping procedure to adjust for multiplicity, the improve 
ment in the paliperidone palmitate 100 and 150 mg eq. 
treatment groups reached Statistical significance (100 mg 
eq.: p=0.007: 150 mg eq.: p<0.001) when compared with the 
placebo group. 
The paliperidone palmitate 100 mg eq. and 150 mg eq. 

groups were statistically significantly Superior to placebo in 
improving the CGI-S scores from baseline to end point 
(LOCF) (without multiplicity adjustment, 100 mg eq: 
p=0.005; 150 mg eq.: p<0.001). Significantly more subjects 
treated with paliperidone palmitate 25 mg eq. (33.5%; 
p=0.007), 100 mg eq. (41.0%; p-0.001), and 150 mg eq. 
(40.0%, p<0.001) achieved responder status (30% or larger 
decrease on PANSS total scores) than with placebo (20.0%). 

Based on the intent-to-treat LOCF analysis of the change 
from baseline to end point without statistical adjustment for 
multiplicity, the paliperidone palmitate 100 and 150 mg eq. 
groups were statistically significantly superior to the placebo 
group for all 5 PANSS Marder factors (p<0.010). The 
improvements in both negative symptoms and disorganized 
thoughts factor scores were statistically significantly greater 
in the paliperidone palmitate 25 mg eq. group compared 
with placebo (p=0.032). 

Study RO92670-PSY-3007: Intent-to-Treat Analysis Set 

RO92670 RO92670 
Placebo 25 mg eq. 100 mg eq. 
(N = 160) (N = 155) (N = 161) 

Baseline Mean (SD) 86.8 (10.31) 86.9 (11.99) 86.2 (10.77) 
End point Mean (SD) 83.9 (21.44) 78.8 (19.88) 74.6 (18.06) 
Change from 
Baseline 
Mean (SD) –2.9 (19.26) -8.0 (19.90) -11.6 (17.63) 
P-value (minus O.O34 <0.001 
Placebo) 
Diff of LS Means -5.1 (2.01) –8.7 (2.00) 
(SE) 

RO92670 
150 mg eq. 
(N = 160) 

88.4 (11.70) 
75.2 (18.59) 

-13.2 (18.48) 

–9.8 (2.00) 

Based on analysis of covariance (ANCOVA) model with treatment (Placebo, R09267025 mg eq, R092670 
100 mg eq, R092670 150 mg eq.) and country as factors, and baseline value as a covariate. P-values were 
adjusted for multiplicity for comparison with placebo using Dunnett's test, 
Note: 
Negative change in score indicates improvement, 

Other Efficacy Results: 
There was a dose-response pattern with respect to the 

primary efficacy variable, with the mean decreases 
(improvement) in the PANSS total score at end point 
(LOCF). 

Prespecified treatment-by-country and treatment-by-base 
line PANSS total score interactions in the primary efficacy 
model were not statistically significant at the 0.10 level. An 
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Based on the intent-to-treat LOCF analysis using an 
ANCOVA model with no adjustment for multiplicity, the 
mean improvement in sleep quality in the paliperidone 
palmitate 100 mg eq. and 150 mg eq. groups were statisti 
cally significant (p<0.001 and p=0.026, respectively) when 
compared with placebo. The mean changes in daytime 
drowsiness in the paliperidone palmitate treatment groups 
were not statistically significantly different from that in the 
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placebo group (25 mg eq: p=0.541; 100 mg eq.: p=0.340: 
150 mg eq: p=0.261). 
Safety Results: 
Paliperidone palmitate, injected at a dose of 150 mg eq. into 
the deltoid muscle followed by 3 i.m. injections at fixed 
doses of 25 mg eq., 100 mg eq., or 150 mg eq. on Days 8, 
36, and 64, was generally well tolerated by adult subjects 
with schizophrenia during this 13-week study. Overall, the 
safety and tolerability results were consistent with previous 
clinical Studies involving paliperidone palmitate, and no 
new safety signals were detected. 
The overall Summary of treatment-emergent adverse 

events is given below. 
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The incidence of treatment-emergent EPS-related adverse 

events was low and comparable to placebo. Akathisia was 
the most frequently reported EPS-related adverse event 
(4.9% for the placebo group and 1.3%, 4.8%, 5.5% for the 
paliperidone palmitate 25, 100, and 150 mg eq. groups, 
respectively). None of the EPS-related adverse events 
reported in Subjects receiving paliperidone palmitate were 
serious or treatment limiting, and only 1 was severe (mus 
culoskeletal stiffness). Results of EPS rating scales and use 
of anti-EPS medication were consistent in indicating that 
paliperidone palmitate was associated with a low incidence 
of EPS. 

Overall Summary of Treatment-Emergent Adverse Events 
Study RO92670-PSY-3007: Safety Analysis Set 

RO92670 RO92670 
Placebo 25 mg eq. 100 mg eq. 

(N = 164) (N = 160) (N = 165) 
n (%) n (%) n (%) 

TEAE 107 (65.2) 101 (63.1) 99 (60.0) 
Possibly related TEAE 47 (28.7) 45 (28.1) 49 (29.7) 
TEAE leading to death O O O 
1 or more serious TEAE 23 (14.0) 15 (9.4) 22 (13.3) 
TEAE leading to permanent 11 (6.7) 10 (6.3) 10 (6.1) 
stop 

Study drug relationships of possible, probable, and very likely are included in this category, 
Adverse events are coded using MedTDRA version 10.1 

There was 1 death in a subject in the paliperidone palmi 
tate 150 mg eq. group after withdrawal from the study due 
to an adverse event (cerebrovascular accident) that began 
during the study. This subject received 2 injections of study 
medication, with the last injection administered approxi 
mately 2 weeks before the subject died. While this event was 
assessed as doubtfully related to study treatment by the 
investigator, an unblinded review by the sponsor assessed 
this event to be possibly related to study treatment. 

The number of subjects who experienced treatment-emer 
gent serious adverse events was higher in the placebo group 
than in any of the paliperidone palmitate groups (see table 
above). Most serious adverse events in all treatment groups 
were psychiatric disorders (e.g., Schizophrenia, psychotic 
disorder) that were likely the result of the natural course of 
the underlying schizophrenia. Adverse events leading to 
study discontinuation occurred at a similar low incidence 
across treatment groups. 
Common treatment-emergent adverse events (>2% of 

Subjects in any treatment group) that occurred more fre 
quently in the total paliperidone palmitate group (all 3 active 
dose groups combined) than in the placebo-treated Subjects 
(i.e., a 1% difference between the combined paliperidone 
palmitate group and the placebo group) were: injection site 
pain, dizziness, sedation, pain in extremity, and myalgia. An 
examination of treatment-emergent adverse events of poten 
tial clinical importance revealed no reports of seizure or 
convulsion, tardive dyskinesia, dermatologic events, neuro 
leptic malignant syndrome, hyperthermia, anaphylactic 
reaction, rhabdomyolysis, syndrome of inappropriate secre 
tion of antidiuretic hormone, Ventricular tachycardia, Ven 
tricular fibrillation, or torsades de pointes. 

In general, the type and incidence of treatment-emergent 
adverse events did not differ as a function of baseline BMI 
categories (normal: <25 kg/m; overweight: 25 to <30 
kg/m, obese: >30 kg/m). 
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RO92670 
150 mg eq. Total 
(N = 163) (N = 652) 
n (%) n (%) 

103 (63.2) 410 (62.9) 
51 (31.3) 192 (29.4) 
1 (0.6) 1 (0.2) 

13 (8.0) 73 (11.2) 
13 (8.0) 44 (6.7) 

No clinically relevant mean changes from baseline to end 
point in Supine or standing pulse rates were apparent for any 
of the paliperidone palmitate doses. A similar, low percent 
age of subjects had pulse rate of>100 bpm with an increase 
of 215 bpm in the placebo and paliperidone palmitate groups 
(6% to 11% for standing measurements; 2% to 5% for 
Supine measurements). 

Assessment of ECG data did not demonstrate evidence of 
clinically significant QTc prolongation with paliperidone 
palmitate at doses up to 150 mg eq. No Subject had a 
maximum QTcLD value D480 ms or a maximal change in 
QTcLD >60 ms during the study. 
The increases in body weight with paliperidone palmitate 

over the 13-week double-blind treatment period were mod 
est in a dose-related manner, averaging 0.4,0.7, and 1.4 kg 
for the 25 mg eq., 100 mg eq., and 150 mg eq. groups, 
respectively (-0.2 kg for placebo); corresponding mean 
changes in BMI from baseline to endpoint were 0.1, 0.3, and 
0.5 kg/m, respectively (-0.1 kg/m for placebo). A clini 
cally relevant weight increase of at least 7% relative to 
baseline was seen in 13% of subjects receiving the highest 
dose of paliperidone palmitate (compared with 5% for 
placebo). 

Consistent with the known pharmacology of paliperidone, 
increases in prolactin levels were observed with greater 
frequency in Subjects who received paliperidone palmitate, 
with the largest increase seen in the 150 mg eq. group. 
Overall, there was a low incidence of potentially prolactin 
related adverse events, despite the known propensity of 
paliperidone palmitate to increase serum prolactin levels. 
This suggests that the clinical importance of this increase in 
serum prolactin levels is of questionable clinical signifi 
CaCC. 

Based on mean changes from baseline to endpoint and the 
occurrence of treatment-emergent markedly abnormal labo 
ratory test values and adverse events related to abnormal 
laboratory analyte findings, except for prolactin, the effects 
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of paliperidone palmitate on the results of chemistry and 
hematology laboratory tests (including liver and renal func 
tion tests, serum lipid levels, and glucose levels) did not 
show clinically relevant differences from those of placebo. 

Local injection site tolerability was good. Occurrences of 
induration, redness, or Swelling as assessed by blinded study 
personnel were infrequent, generally mild, decreasing over 
time, and similar in incidence for the paliperidone palmitate 
and placebo groups. Investigator ratings of injection pain 
were similar for the placebo and paliperidone palmitate 
groups. 
Study Limitations: 

This study investigated the efficacy and safety of pali 
peridone palmitate for acute treatment of Schizophrenia over 
13 weeks and does not provide information on longer term 
treatment. The study was not designed to detect differences 
between doses of paliperidone palmitate; thus, dose-related 
trends in efficacy and safety can only be described descrip 
tively. The study was also not designed to demonstrate 
efficacy for specific Subgroups of Subjects, such as those 
from a particular country. An independent, centralized 
blinded rating service was used for performing all ratings of 
PANSS, PSP and CGI-S for all subjects enrolled at U.S. 
sites. The investigators at these sites did not complete any of 
the ratings, which would have provided a reference for 
ratings provided by the rating service. Thus, data from this 
study cannot be used to fully evaluate the utility of using 
blinded independent raters for detecting treatment differ 
CCCS. 

Conclusion: 
All 3 doses of paliperidone palmitate tested in this 

study—25, 100, and 150 mg eq—were efficacious in adult 
Subjects with Schizophrenia who were experiencing acutely 
exacerbated schizophrenia. Specifically, the results of the 
primary efficacy endpoint (change from baseline to end 
point in PANSS total score) demonstrated statistical supe 
riority of paliperidone palmitate 25 mg eq., 100 mg eq., and 
150 mg eq. over placebo. Significantly greater improvement 
in Subjects personal and Social functioning (as measured by 
the PSP score) was also seen for the paliperidone palmitate 
100 mg eq. and 150 mg eq. doses compared with placebo, 
and global improvement was validated by a favorable and 
statistically significant CGI-S change for these 2 dose 
groups. There was a dose response in the primary and 
secondary efficacy endpoints (PANSS, PSP, and CGI-S). All 
3 doses of paliperidone palmitate, including the highest dose 
of 150 mg eq., were well tolerated, Suggesting a positive 
benefit-risk ratio across the dose range currently studied. No 
new safety signal was detected. 

FIGURES 

FIGS. 1-3 graphically presents the observed versus popu 
lation pharmacokinetics model simulation for plasma pali 
peridone concentrations. The line indicates the median Val 
ues calculated from population pharmacokinetic simulation. 
The shading indicates 90% prediction interval representing 
the between and within subject, variability obtained using 
the population pharmacokinetic simulation. The circles indi 
cate observed plasma paliperidone concentrations. The 
arrows indicate the days when paliperidone palmitate injec 
tion was given. As is apparent from the Figures the plasma 
profiles provided by initiating paliperidone with 150 mg eq. 
followed by a subsequent dose of 100 or 150 for days 1-36 
provide a rapid rise to a therapeutic dose levels. Most 
preferably the dosing of paliperidone to patients should be 
maintained within +25%, preferably 20% of the median 
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32 
plasma concentrations provided in these figures for days 
1-36. For patients whose dosing continues at 100 mg eq. the 
preferably the dosing of paliperidone to patients should be 
maintained within +25%, preferably 20% of the median 
plasma concentrations provided in FIG. 2 for days 1-64. For 
patients whose dosing continues at 150 mg eq. the preferably 
the dosing of paliperidone to patients should be maintained 
within +25%, preferably 20% of the median plasma con 
centrations provided in FIG. 3 for days 1-64. 
We claim: 
1. A dosing regimen for administering paliperidone palmi 

tate to a psychiatric patient in need of treatment for Schizo 
phrenia, schizoaffective disorder, or schizophreniform dis 
order comprising 

(1) administering intramuscularly in the deltoid of a 
patient in need of treatment a first loading dose of about 
150 mg-eq. of paliperidone as paliperidone palmitate 
formulated in a Sustained release formulation on the 
first day of treatment; 

(2) administering intramuscularly in the deltoid muscle of 
the patient in need of treatment a second loading dose 
of about 100 mg-eq. of paliperidone as paliperidone 
palmitate formulated in a Sustained release formulation 
on the 6" to about 10th day of treatment; and 

(3) administering intramuscularly in the deltoid or gluteal 
muscle of the patient in need of treatment a first 
maintenance dose of about 25 mg-eq. to about 150 
mg-eq. of paliperidone as paliperidone palmitate in a 
sustained release formulation a month (+7 days) after 
the second loading dose. 

2. The dosing regimen of claim 1 wherein after admin 
istration of the first maintenance dose, subsequent mainte 
nance doses of from about 25 mg-eq. to 150 mg-eq. are 
administered in the deltoid or gluteal muscle of the psychi 
atric patient in need of treatment at monthly (+7 days) 
intervals. 

3. The dosing regimen of claim 1 wherein the sustained 
release formulation is an aqueous nanoparticle Suspension. 

4. A dosing regimen for administering paliperidone palmi 
tate to a psychiatric patient in need of treatment for psy 
chotic disorder comprising 

(a) administering intramuscularly in the deltoid of a 
patient in need of treatment a first loading dose of about 
150 mg-eq. of paliperidone as paliperidone palmitate 
formulated in a Sustained release formulation on the 
first day of treatment; 

(b) administering intramuscularly in the deltoid muscle of 
the patient in need of treatment a second loading dose 
of about 100 mg-eq. of paliperidone as paliperidone 
palmitate formulated in a Sustained release formulation 
on the eighth day of treatment; and 

(c) administering intramuscularly in the deltoid or gluteal 
muscle of the patient in need of treatment a first 
maintenance dose of about 25 mg-eq. to about 150 
mg-eq. of paliperidone as paliperidone palmitate in a 
sustained release formulation a month (+7 days) after 
the second loading dose. 

5. The dosing regimen of claim 4 wherein the sustained 
release formulation is an aqueous nanoparticle Suspension. 

6. The dosing regimen of claim 4 wherein the psychiatric 
patient is in need of treatment for psychotic disorder wherein 
the psychotic disorder is schizophrenia. 

7. The dosing regimen of claim 4 wherein the psychiatric 
patient is in need of treatment for a psychotic disorder 
wherein the psychotic disorder is schizoaffective disorder. 

8. A dosing regimen for administering paliperidone palmi 
tate to a renally impaired psychiatric patient in need of 
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treatment for schizophrenia, schizoaffective disorder, or 
Schizophreniform disorder comprising 

(a) administering intramuscularly in the deltoid of a 
renally impaired psychiatric patient in need of treat 
ment a first loading dose of from about 75 mg-eq. of 
paliperidone as paliperidone palmitate formulated in a 
sustained release formulation on the first day of treat 
ment; 

(b) administering intramuscularly in the deltoid muscle of 
the patient in need of treatment a second loading dose 
of from about 75 mg-eq. of paliperidone as paliperi 
done palmitate formulated in a Sustained release for 
mulation on the 6" to about 10th day of treatment; and 

(c) administering intramuscularly in the deltoid or gluteal 
muscle of the patient in need of treatment a first 
maintenance dose of about 25 mg-eq to about 75 
mg-eq. of paliperidone as paliperidone palmitate in a 
sustained release formulation a month (+7 days) after 
the second loading dose. 

9. The dosing regimen of claim 8 wherein after the first 
maintenance dose, Subsequent maintenance doses of from 
about 25 mg-eg. to 150 mg-eg. are administered in the 
deltoid or gluteal muscle of the psychiatric patient in need of 
treatment of monthly (+7) intervals. 

10. The dosing regimen of claim 8 wherein the sustained 
release formulation is an aqueous nanoparticle Suspension. 

11. A dosing regimen for administering paliperidone 
palmitate to a renally impaired psychiatric patient in need of 
treatment for psychotic disorder comprising 

(a) administering intramuscularly in the deltoid of a 
renally impaired psychiatric patient in need of treat 
ment a first loading dose of from about 75 mg-eq. of 
paliperidone as paliperidone palmitate formulated in a 
sustained release formulation on the first day of treat 
ment; 

(b) administering intramuscularly in the deltoid muscle of 
the patient in need of treatment a second loading dose 
of from about 75 mg-eq. of paliperidone as paliperi 
done palmitate formulated in a Sustained release for 
mulation on the eighth day of treatment; and 

(c) administering intramuscularly in the deltoid or gluteal 
muscle of the patient in need of treatment a first 
maintenance dose of about 25 mg-eq to about 50 
mg-eq. of paliperidone as paliperidone palmitate in a 
sustained release formulation a month (+7 days) after 
the second loading dose. 

12. The dosing regimen of claim 11 wherein the sustained 
release formulation is an aqueous nanoparticle Suspension. 

13. The dosing regimen of claim 11 wherein the psychi 
atric patient is in need of treatment for of a psychotic 
disorder wherein the psychotic disorder is schizophrenia. 
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14. The dosing regimen of claim 11 wherein the psychi 

atric patient is in need of treatment for a psychotic disorder 
wherein the psychotic disorder is schizoaffective disorder. 

15. The dosing regimen of claim 4 wherein after admin 
istration of the first maintenance dose, Subsequent mainte 
nance doses of from about 25 mg-eq. to 150 mg-eq. are 
administered in the deltoid or gluteal muscle of the psychi 
atric patient in need of treatment at monthly (+7 days) 
intervals. 

16. The dosing regimen of claim 11 wherein after admin 
istration of the first maintenance dose, Subsequent mainte 
nance doses of from about 25 mg-eq. to 150 mg-eq. are 
administered in the deltoid or gluteal muscle of the psychi 
atric patient in need of treatment at monthly (+7 days) 
intervals. 

17. The dosing regimen of claim 1, 4, 8 or 11 wherein the 
formulation is an aqueous nanoparticle Suspension com 
prises 

(a) from 3 to 20% (w/v) of the paliperidone palmitate 
having an average particle size (d50) of from about 
1600 nm to about 900 nm, 

(b) from 0.5 to 3% (w/v) of a wetting agent wherein the 
wetting agent is polysorbate 20; 

(c) one or more buffering agents Sufficient to render the 
composition neutral to very slightly basic (pH 8.5); 

(d) from 0.5 to 3% (w/v) of a suspending agent wherein 
the Suspending agent is polyethylene glycol 4000; and 

(e) up to 2% (w/v) preservatives; and 
(f) water q.s. ad 100%. 
18. The dosage regimen of claim 17 wherein the concen 

tration of paliperidone palmitate is 156 mg/ml in the aque 
ous nanoparticle Suspension. 

19. The dosing regimen of claims 1, 4, 8 or 11 wherein the 
Sustained release depot formulation is an aqueous nanopar 
ticle Suspension consists essentially of 

(a) 156 mg/ml of the paliperidone palmitate having an 
average particle size (d50) of from about 1600 nm to 
about 900 nm, 

(b) 12 mg/ml of polysorbate 20; 
(c) one or more buffering agents Sufficient to render the 

composition neutral to very slightly basic (pH 8.5); 
(d) 30 mg/ml of a suspending agent wherein the Suspend 

ing agent is polyethylene glycol 4000; and 
(f) water q.s. ad 100%. 
20. The dosage regimen of claim 19 wherein in the 

buffering agents contained in the aqueous nanoparticle Sus 
pension are citric acid monohydrate, disodium hydrogen 
phosphate anhydrous, sodium dihydrogen phosphate mono 
hydrate, sodium hydroxide. 

21. The dosage regimen of claim 19 wherein in the pH of 
the aqueous nanoparticle Suspension is in the range of pH 7 
to 7.5. 


