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Attorney Docket No. 20342/1202653-USS 
(PATENT) 

CONTROLLED DOSE DRUG DELIVERY SYSTEM 

BACKGROUND OF THE INVENTION 

Traditionally, drug delivery systems have focused on constant/sustained drug output with 

the objective of minimizing peaks and valleys of drug concentrations in the body to optimize 

drug efficacy and reduce adverse effects. Reduced dosing frequency and improved patient 

compliance can also be expected for constant/sustained release drug delivery systems, compared 

to immediate release preparations. However, for certain drugs, sustained release delivery is not 

suitable and is affected by the following factors: 

First pass metabolism: Some drugs, such as B-blockers, B-estradiol, and salicylamide, 

undergo extensive first pass metabolism and require fast drug input to saturate metabolizing 

enzymes in order to minimize pre-systemic metabolism. Thus, a constant/sustained oral method 

of delivery would result in reduced oral bioavailability. 

Biological tolerance: Continuous release drug plasma profiles are often accompanied by a 

decline in the pharmacotherapeutic effect of the drug, e.g., biological tolerance of transdermal 

nitroglycerin. 

Chronopharmacology and circadian rhythms: Circadian rhythms in certain physiological 

functions are well established. It has been recognized that a symptom or disease onset can occur 

during specific time periods of the 24 hour day, e.g., asthma and angina pectoris attacks are most 

frequently in the morning hours (Lemmer, B, J Controlled Release. 1991; 16:63-74; Lemmer B, 

Pulsatile Drug Delivery: Current Applications and Future Trends (R Gurney, HE Junginger, NA 

Peppeas, eds.) 1993; 11-24). 

Local therapeutic need: For the treatment of local disorders such as inflammatory bowel 

disease, the delivery of compounds to the site of inflammation with no loss due to absorption in 

the small intestine is highly desirable to achieve the therapeutic effect and to minimize side 

effects. 

Gastric irritation or drug instability in gastric fluid: For compounds with gastric irritation 

or chemical instability in gastric fluid, the use of a sustained release preparation may exacerbate 

gastric irritation and chemical instability in gastric fluid. 
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Drug absorption differences in various gastrointestinal segments: In general, drug 

absorption is moderately slow in the stomach, rapid in the small intestine, and sharply declining 

in the large intestine. Compensation for changing absorption characteristics in the 

gastrointestinal tract may be important for some drugs. For example, it is rational for a delivery 

system to pump out the drug much faster when the system reaches the distal segment of the 

intestine, to avoid the entombment of the drug in the feces. 

Pulsed dose delivery systems, prepared as either single unit or multiple unit formulations, 

and which are capable of releasing the drug after a predetermined time, have been studied to 

address the aforementioned problematic areas for sustained release preparations. These same 

factors are also problematic in pulsed dose formulation development. For example, 

gastrointestinal transit times vary not only from patient to patient but also within patients as a 

result of food intake, stress, and illness; thus a single-unit pulsed-release system may exhibit 

higher variability compared to a multiple unit system. Additionally, drug layering or core making 

for multiple unit systems is a time-consuming and hard-to-optimize process. Particularly 

challenging for formulation scientists has been overcoming two conflicting hurdles for pulsatile 

formulation development, i.e., lag time and rapid release. 

Various enteric materials, e.g., cellulose acetate phthalate, hydroxypropyl 

methylcellulose phthalate, polyvinyl acetate phthalate, and the EUDRAGIT® acrylic polymers, 

have been used as gastroresistant, enterosoluble coatings for single drug pulse release in the 

intestine (Xu X and Lee P, Pharm Res. 1993; 10(8):1144-1152). The enteric materials, which are 

soluble at higher pH values, are frequently used for colon-specific delivery systems. Due to their 

pH-dependent attributes and the uncertainty of gastric retention time, in-vivo performance as 

well as inter- and intra-subject variability are major issues for using enteric coated systems as a 

time-controlled release of drugs. 

A retarding, swellable hydrophilic coating has been used for oral delayed release systems 

(Gazzaniga et al., Eur J Pharm Biopharm. 1994; 40(4):246-250; Gazzaniga et al., S.T.P. Pharma 

Sciences. 1996; 5(1):83-88). It was demonstrated that lag time was linearly correlated with 

coating weight gain and drug release was pH independent. 

Hydroxypropyl methylcellulose barriers with erodible and/or gellable characteristics 

formed using press coating technology for tablet dosage forms have been described to achieve 
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time-programmed release of drugs (Conte et al., Biomaterials. 1993; 14(13):1017-1023). Barrier 

formulation variables (such as grade of hydroxypropyl methylcellulose, water-soluble and water

insoluble excipients) significantly altered the lag time and the release rate from the center cores. 

Special grades of hydroxypropyl methylcellulose, e.g., METOLOSE® 60SH, 90SH 

(Shin-Etsu Ltd., Japan), and METHOCEL® F4M (Dow Chemical Company, USA) have been 

used as a hydrophilic matrix material to achieve bimodal drug release for several drugs, i.e., 

aspirin, ibuprofen, and adinazolam (WO 87/00044 ). Bimodal release is characterized by a rapid 

initial release, followed by a period of constant release, and then by a second rapid drug release. 

Tablets or capsules coated with a hydrophobic wax-surfactant layer, made from an 

aqueous dispersion of carnauba wax, beeswax, polyoxyethylene sorbitan monooleate, and 

hydroxypropyl methylcellulose have been used for rapid drug release after a predetermined lag 

time. However, even though a two-hour lag time was achieved for the model drug theophylline 

at a higher coating level ( 60% ), three hours were required for a complete release of theophylline 

after the lag time. (Walia et al., Pharm Dev Tech. 1998; 3(1):103-113) 

A sustained-release drug delivery system is described in U.S. Pat. No. 4,871,549. When 

this system is placed into dissolution medium or the gastrointestinal tract, water influx and the 

volume expansion of the swelling agent cause the explosion of the water permeable membrane. 

The drug thus releases after a predetermined time period. 

The OROS® push-pull system (Alza Company) has been developed for pulsatile delivery 

of water-soluble and water-insoluble drugs (Theeuwes, Drug Dev Ind Pharm. 1983; 9(7):1331-

1357; Theeuwes F, Novel Drug Delivery and Its Therapeutic Application (LF Prescott and WS 

Nimmos eds.) 1989; 323-340), e.g. the OROS-CT® system and is based on the swelling 

properties of an osmotic core compartment which provides a pH-independent, time-controlled 

drug release. 

The PULSINCAP® dosage form releases its drug content at either a predetermined time 

or at a specific site (e.g., colon) in the gastrointestinal tract (WO 90/09168). The drug 

formulation is contained within a water-insoluble capsule body and is sealed with a hydrogel 

plug. Upon oral administration, the capsule cap dissolves in the gastric juice and the hydrogel 

plug swells. At a controlled and predetermined time point, the swollen plug is ejected from the 

PULSINCAP® dosage form and the encapsulated drug is released. A pulsatile capsule system 
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containing captopril with release after a nominal5-hr period was found to perform, reproducible 

in dissolution and gamma scintigraphy studies. However, in the majority of subjects, no 

measurable amounts of the drug were observed in the blood, possibly due to instability of the 

drug in the distal intestine. (Wilding et al., Pharm Res. 1992;9(5):654-657) 

ADDERALL® is an immediate release composition, which includes a mixture of four 

amphetamine salts: dextroamphetamine sulfate, dextroamphetamine saccharate, amphetamine 

aspartate monohydrate and amphetamine sulfate. This combination of amphetamines is 

indicated for the treatment of Attention Deficit Hyperactivity Disorder in children from 3-10 

years of age. 

One disadvantage of immediate release-only treatments for children is that two separate 

doses are administered, one in the morning and one approximately 4-6 hours later, commonly 

away from home under other than parental supervision. This requires a second treatment, which 

is time-consuming, inconvenient and may be problematic for those children having difficulties in 

swallowing tablet formulations. ADDERALL XR® met the need for a dosage form, which can 

be administered once, in place of the two oral doses which are needed using the conventional 

drug delivery formulations of the prior art. See U.S. Patent Nos. 6,322,819 and 6,605,300; co

pending Reissue Application Nos. 11/091,010 and 11/091,011. 

There are currently two medications (ADDERALL XR® and STRATTERA™) approved 

by the U.S. Food and Drug Administration (FDA) for the treatment of ADHD in adults. 

ADDERALL XR® is a mixed amphetamine salts medication. STRATTERA TM is an 

atomoxetine (a norepinephrine reuptake inhibitor) medication. Long acting stimulant 

preparations, such as ADDERALL XR® and CONCERT A® (methylphenidate), are designed to 

provide a duration of effect up to 12 hours. However, clinicians have noted that a proportion of 

patients treated with these formulations require additional treatment with a short-acting stimulant 

to extend the daily therapeutic effect. For patients taking long-acting stimulant formulations who 

require duration of clinical benefit beyond 10-12 hours, clinicians have augmented the morning 

long-acting formulation, typically at 8-10 hours post-dose, with a dose of the same immediate

release (IR) medication. Typically, the dose of theIR medication is smaller than the long-acting 

dose. This augmentation strategy is most relevant to the "longer day demands" of adult and 

adolescents, rather than school age, pediatric patients. 
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Thus, a need exists for a once-daily, long-acting oral composition that provides effective 

treatment of ADHD, without supplementation, for patients with longer day demands (e.g., 14-16 

awake hours). 

SUMMARY OF THE INVENTION 

The present invention provides a long-acting amphetamine pharmaceutical composition, 

which includes an immediate release component, a delayed pulsed release component and a 

sustained release component, to meet the therapeutic needs for ADHD patients with longer-day 

demands. The present invention fills the need for once-daily longer-day treatment of ADHD by 

providing an amphetamine pharmaceutical composition that is bioequivalent to an equal dosage 

of ADDERALL XR® followed by an IR amphetamine composition 8 hours later. 

The addition of a second delayed pulsed release formulation, having a lag time of about 8 

hours, to ADDERALL XR® cannot, as one might expect, meet the recognized need for a once

daily long-acting amphetamine composition that meets a patient's longer day requirements (i.e., 

a once-daily amphetamine composition that is bioequivalent to ADDERALL XR® plus an 

immediate release amphetamine composition administered 8 hours later). A delayed pulsed 

formulation having a lag time of about 8 hours would be unsuitable because it would release the 

active agent in the distal gastrointestinal tract (the colon), resulting in decreased absorption of the 

active agent. 

Unexpectedly, it has been discovered that a sustained release formulation administered in 

combination with immediate release and delayed pulsed release components similar to those 

present in ADDERALL XR® can mimic the bioavailability of an equivalent total amphetamine 

dosage provided by ADDERALL XR® followed by an immediate release amphetamine 

composition 8 hours later. However, the "usual" or "typical" construction for a sustained release 

formulation is not suitable. Typically, a sustained release formulation is constructed with a 

delayed release coating overlaying a sustained release coating. Such a usual or typical sustained 

release construction results in a Tmax that is too early after administration to a patient to result in 

a composition that meets the longer-day requirements for the treatment of ADHD. For example, 

the dissolution profiles for a typical sustained release formulation (PD0149-124) and a sustained 

release formulation of the present invention (PD0149-120) are illustrated in FIG. 1. PD0149-

124 has a typical sustained release formulation construction, wherein the immediate release bead 
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of Example 1 (see Examples 1 and 2, infra) is coated with a sustained release coating 

(SURELEASE®), the sustained release coating is coated with a delayed release coating 

(EUDRAGIT® FS30 D), and the delayed release coating is coated with a protective layer 

(OPADRY®). PD0149-120 is an embodiment of a sustained release formulation of the present 

invention. PD0149-120 has a construction wherein the immediate release bead of Example 1 is 

coated with a delayed release coating (EUDRAGIT® FS30 D), the delayed release coating is 

coated with a protective coating (OPADRY®), and the protective coating is coated with a 

sustained release coating (SURELEASE®). As illustrated in FIG. 1, PD0149-120 provides a 

later Tmax relative to a typically-constructed sustained release formulation, PD0149-124. 

According to the present invention, an atypical, counter-intuitive construction for a 

sustained release amphetamine formulation, when administered in combination with an 

immediate release formulation and a delayed pulsed release formulation, is bioequivalent to 

ADDERALL XR® followed by an immediate release amphetamine formulation administered 8 

hours later. A sustained release formulation of the present invention comprises at least one 

amphetamine salt layered onto, or incorporated into, a core; a delayed release coating layered 

onto the amphetamine core; a sustained release coating layered onto the delayed release coating; 

and, optionally, a protective coating. See FIG. 2. In a preferred embodiment, the delayed release 

component is pH dependent. 

A sustained release pharmaceutical formulation of the present invention can comprise 

about 10% to about 150% of the amphetamine dosage of the immediate release mixed 

amphetamine salt composition and/or an extended release mixed amphetamine salt composition. 

For example, the sustained release formulation can be administered, in the same or different 

dosage forms, with theIR and delayed pulsed release components of ADDERALL XR® in an 

amphetamine dosage ratio of 1:1:1 (e.g., 10 mg immediate release amphetamine, 10 mg delayed 

pulsed release amphetamine, 10 mg sustained release amphetamine). Thus, in this example, the 

sustained release composition comprises about 33% of the total amphetamine dose. In another 

example, a patient with ADHD and insomnia can be administered a reduced amount of the 

sustained release composition, e.g., 10 mg immediate release amphetamine, 10 mg delayed 

pulsed release amphetamine, and 5 mg sustained release amphetamine (the sustained release 

composition comprises 20% of the total amphetamine dose). Thus, according to the present 
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invention, a clinician can adjust the sustained release formulation dosage to meet the needs of an 

individual patient suffering from ADHD. 

The pharmaceutical composition of the present invention, comprising an immediate 

release amphetamine component, a delayed pulsed release amphetamine component and a 

sustained release amphetamine component, delivers, in a single dose, mixed amphetamine salts 

to a patient with a pharmacokinetic profile similar to a 2-dose treatment with a currently 

available commercial extended release composition (i.e., ADDERALL XR®) plus an immediate 

release composition administered about eight hours after the ADDERALL XR®. See, for 

example, FIG. 9. This similarity in bioequivalence is surprising because it would be expected 

that some part of the drug delivered by the delayed release components of compositions of the 

present invention (i.e., the delayed pulsed release and/or the sustained release components) 

would be lost (i.e., not absorbed) in the colon. The FDA package insert and labeling for 

ADDERALL XR® (Shire US, Inc.) are hereby incorporated by reference in their entirety. 

Preferred amphetamine salts are those in ADDERALL XR®, i.e., dextroamphetamine 

sulfate, dextroamphetamine saccharate, amphetamine aspartate monohydrate and amphetamine 

sulfate. However, the invention is not limited to these salts. Other amphetamines and 

amphetamine salts can be used in the pharmaceutical compositions of the present invention 

including, for example, amphetamine base, chemical and chiral derivatives thereof; other 

amphetamine salts; and mixtures of the foregoing. 

The three components comprising the extended release amphetamine composition of the 

invention release doses of the active ingredients at varying, pre-determined times to provide for 

full day treatment (i.e., about 14 hours to about 16 hours) of conditions such as ADHD. A 

treatment for ADHD, which can be delivered in a single dosage is especially beneficial to 

adolescents and adults who typically have longer daily waking hours compared to children. 

The compositions of the present invention comprise an immediate release component, a 

delayed pulsed release component, and a sustained release component. In embodiments of the 

invention, delayed pulsed release and/or sustained release can be provided by an enteric coating. 

In a particular embodiment, the immediate release component, delayed pulsed release 

component and sustained release component each contain equal amounts of active ingredient. 
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In one embodiment, the immediate release, delayed pulsed release and sustained release 

components of the composition are present on the same core. In another embodiment, the 

immediate release and delayed pulsed release components are present on different cores. In a 

further embodiment, the delayed pulsed release and sustained release components are present on 

different cores. In a preferred embodiment, the immediate release, delayed pulsed release and 

sustained release components are present on different cores. See FIG. 3. 

In yet another embodiment, the amphetamine salt is coated onto a core. In a further 

embodiment, the amphetamine salt is incorporated into a core. 

It is contemplated that compositions of the present invention can include a combination 

of the hereinabove referred to cores (one or more cores that include three components on the 

same core, one or more cores that include two of the three components on the core, and one or 

more cores that include one of the three components on the core). 

In an embodiment of the present invention, a pharmaceutical composition is provided in 

which there is immediate release of drug, a delayed pulsed release of drug, and a sustained 

release of drug, and wherein the drug includes one or more amphetamine salts and mixtures 

thereof. In a preferred embodiment, the delayed pulsed release of drug begins about one hour 

after oral administration of the composition to a patient in the fasted state and the sustained 

release of drug begins about four hours to about six hours after oral administration to a patient in 

the fasted state. 

Surprisingly, amphetamine salt pharmaceutical compositions of the present invention 

deliver about bioequivalent drug levels to a patient in either a fasted state or fed state. Thus, an 

amphetamine salt composition according to the present invention does not exhibit a food effect. 

This is surprising because it would be expected that some of the drug delivered by delayed 

release would be released earlier in the presence of food (especially fatty food) due to the 

increase in gastric pH that accompanies the ingestion of food. 

A pharmaceutical composition according to the present invention includes: 

(a) an immediate release bead comprising an amphetamine salt; 

(b) a first delayed release bead comprising an amphetamine salt; and 

(c) a second delayed release bead comprising an amphetamine salt; 
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wherein the first delayed release bead provides pulsed release of the mixed amphetamine salt and 

the second delayed release bead provides sustained release of the mixed amphetamine salt. 

A pharmaceutical composition of the present invention provides a patient with at least 

about 14 hours to about 16 hours of effective therapy for Attention Deficit Hyperactivity 

Disorder (ADHD). 

In an embodiment of the invention, the d-amphetamine Cmax after administration of a 37.5 

mg amphetamine pharmaceutical composition to a human patient is about 50 ng/ml. 

In another embodiment, the d-amphetamine area under the curve from time 0 to the last 

measured time (AUCo-tast) after administration of a 37.5 mg amphetamine pharmaceutical 

composition to a human patient is about 1058 ng·hr/ml. 

Further, according to an embodiment of the present invention, the d-amphetamine area 

under the curve from time 0 to time infinity (AUCo-inf) after administration of a 37.5 mg 

amphetamine pharmaceutical composition to a human patient is about 1085 ng·hr/ml. 

In an embodiment, the present invention provides a pharmaceutical composition, wherein 

the d-amphetamine Tmax is about 8.2 hours after administration of a 37.5 mg amphetamine 

pharmaceutical composition to a human patient. 

In a particular embodiment, the [-amphetamine Cmax after administration of a 37.5 mg 

amphetamine pharmaceutical composition to a human patient is about 15 ng/ml. 

In a further embodiment, the [-amphetamine area under the curve from time 0 to the last 

measured time (AUCo-tast) after administration of a 37.5 mg amphetamine pharmaceutical 

composition to a human patient is about 354 ng·hr/ml. 

In another embodiment, the [-amphetamine area under the curve from time 0 to time 

infinity (AUCo-inf) after administration of a 37.5 mg amphetamine pharmaceutical composition to 

a human patient is about 373 ng·hr/ml. 

Further, in an embodiment of the present invention, the [-amphetamine Tmax is about 8.4 

hours after administration of a 37.5 mg amphetamine pharmaceutical composition to a human 

patient. 

In a further embodiment, a protective layer is provided over at least one enteric coating. 

In another embodiment, a protective layer is provided between the amphetamine salt and at least 
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one enteric coating. A protective layer can also be provided over the sustained release coating 

according to the present invention. 

In a particular embodiment, the amphetamine salt is selected from the group consisting of 

dextroamphetamine sulfate, dextroamphetamine saccharate, 

monohydrate, amphetamine sulfate, and mixtures thereof. 

In a more particular embodiment, the amphetamine 

dextroamphetamine sulfate, dextroamphetamine saccharate, 

monohydrate, and amphetamine sulfate. 

amphetamine aspartate 

salt IS a mixture of 

amphetamine aspartate 

In an aspect of the present invention, the pharmaceutical composition does not exhibit a 

food effect. 

The present invention encompasses methods for treating ADHD, which compnse 

administering the amphetamine salt pharmaceutical composition of the present invention to a 

patient suffering from ADHD. 

The delayed pulsed release and sustained release components retard or delay the release 

of the pharmaceutically active ingredient(s) for a specified time period ("lag time") until a 

predetermined time. For example, a delayed pulsed release component having an enteric coating 

layer retards or delays the release of the pharmaceutical active or drug for a lag time, then 

releases the drug rapidly and completely, i.e., a pulsed release. In one embodiment of a delayed 

pulsed release, the entire dose is released within about 30-60 minutes following a lag time after 

administration of the composition. In another example, a sustained release component having an 

enteric release coating retards or delays the release of the pharmaceutical active or drug for a lag 

time and then the release of the drug is sustained (i.e., release of the entire dose takes greater 

than about 60 minutes). 

The delay or lag time will take into consideration factors such as transit times, food 

effects, inflammatory bowel disease, use of antacids or other medicaments, which can alter the 

pH of the GI tract. 

According to the present invention, the lag time for the delayed pulsed release component 

can be pH dependent or pH independent. In an embodiment of the invention, the lag time for the 

delayed pulsed release component is only time-dependent, i.e., pH independent. In a preferred 

embodiment, the lag time is pH dependent. 
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According to the present invention, a lag time can be about 1 hour to about 14 hours. 

Multiple dose formulations can have more than one lag time. In a preferred embodiment, the 

delayed pulsed release component has a lag time of about 60 minutes and the sustained release 

component has a lag time of about 4 to about 6 hours. 

In one aspect, the present invention is directed to a composition that provides for enteric 

release of at least one pharmaceutically active amphetamine salt, including at least one 

pharmaceutically active amphetamine salt that is coated with an enteric coating wherein (1) the 

enteric release coating has a defined minimum thickness and/or (2) there is a protective layer 

between the at least one pharmaceutically active amphetamine salt and the enteric release coating 

and/or (3) there is a protective layer over the enteric release coating. 

In attempting to provide for delayed pulsed release of an amphetamine salt, applicants 

found that use of an enteric release coating as generally practiced in the art did not provide the 

desired release profile. Using the typical amount of enteric coating ( 10 to 15 wt %) for the 

delayed pulsed release component resulted in undesired premature leakage of the drug from the 

delivery system into the upper gastrointestinal tract, and drug delivery at the desired, more distal 

location in the gastrointestinal tract was reduced. Thus, this coating did not meet the 

requirements for a drug release profile, which provides full beneficial therapeutic activity at the 

desired time. 

Applicants found that using a thicker application of enteric coating on the delayed pulsed 

release component allowed for the delayed release pulsed dose to be released only, and 

completely, at the appropriate time in the desired predetermined area of the gastrointestinal tract, 

i.e., in the intestine. 

This was surprising because an increase in enteric coating thickness above a minimum 

thickness of about 5 to 10 wt % typically does not have a significant effect on release of drug 

from within such coatings. Typically, application of a thicker coating (greater than 15 wt %) will 

only marginally increase the time i.e., for a brief period of time (about 20 minutes) for complete 

release at the appropriate environmental condition (e.g., the appropriate pH for a pH dependent 

coating) or appropriate time after ingestion (e.g., when a pH independent coating is used). Using 

the typical coating, applicants could not achieve the desired delayed pulsed release -- rather, the 
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coating leaked before the predetermined time in an inappropriate environment resulting in 

significant loss of the therapeutic agent. 

Accordingly, in one aspect, the pulsed enteric release of the amphetamine salts is 

accomplished by employing a certain minimum thickness of the enteric coating, i.e., a coating 

weight percent of about 24 to about 30 wt %. 

In one embodiment of the invention, the pulsed dose delivery comprises a multi-layered 

composition which comprises (1) one or more amphetamine salts; (2) an enteric coating over the 

one or more amphetamine salts; (3) a sustained release coating over the enteric coating; (4) a 

second application (e.g., a layer) of amphetamine salts over the sustained release coating; (5) a 

second enteric coating over the one or more pharmaceutically active amphetamine salts; (6) a 

third application (e.g., layer) of one or more amphetamine salts over the second enteric coating 

layer; and an immediate release layer coating. 

In one aspect, the one or more amphetamine salts can be provided within or as a part of a 

core seed around which the sustained release enteric coating is applied. Alternatively, a core seed 

can be coated with one or more layers of one or more amphetamine salts. 

It has further been discovered that a delayed pulsed release drug delivery can also be 

accomplished by coating the drug first with a protective layer prior to applying the delayed 

pulsed release enteric coating. 

Thus, in another embodiment, the delayed pulsed enteric release is accomplished by 

employing a protective layer between the drug and the delayed pulsed release enteric coating. In 

another embodiment, the pulsed enteric release is accomplished by employing a protective layer 

between drug and the sustained release enteric coating. When using a protective coating, the 

delayed pulsed release enteric coating or the sustained release enteric coating may be of an 

increased thickness or may be of lower thickness. 

In one aspect of the invention, the protective layer is comprised of one or more 

components, which includes an immediate release layer and a modifying layer. The modifying 

layer is preferably comprised of a semi water-permeable polymer. Applicants have found that a 

semi-permeable polymer coating used in combination with an immediate release layer coating 

provided a delayed pulsed release drug delivery profile when layered over the enteric coating. 
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Thus, in this embodiment, the protective layer comprises a semi-permeable polymer and 

an immediate release coating layer. In a further embodiment, the modifying layer comprises a 

first layer of a semi-permeable polymer which is adjacent to the enteric coating layer and a 

second coating layer over the semi-permeable polymer coating layer comprising an immediate 

release polymer coating layer. 

In one aspect of this embodiment, a semi-permeable polymer, which may comprise a low 

water-permeable pH-insensitive polymer, is layered onto the outer surface of the enteric layer, in 

order to obtain prolonged delayed release time. This semi-permeable polymer coating controls 

the erosion of the pH-sensitive enteric polymer in an alkaline pH environment in which a pH

sensitive polymer will dissolve rapidly. Another pH-sensitive layer may be applied onto the 

surface of a low water-permeability layer to further delay the release time. 

In a still further aspect of the invention, in addition to a protective layer, the composition 

comprises an acid which is incorporated into the pharmaceutical active layer or coated onto the 

surface of the active layer to reduce the pH value of the environment around the enteric polymer 

layer. The acid layer may also be applied on the outer layer of the pH-sensitive enteric polymer 

layer, followed by a layer of low water-permeability polymer. The release of the active ingrdient 

thus may be delayed and the dissolution rate may be increased in an alkaline environment. 

In a further embodiment, the protective coating may be used both over the drug and over 

the enteric coating. 

With respect to this embodiment of the invention, the one or more amphetamine salts can 

be provided within or as a part of a core seed, during the core seed manufacturing process, 

around which the enteric coating is applied. Alternatively, a core seed can be coated with one or 

more layers of one or more amphetamine salts. 

Compositions of the present invention encompass mixed amphetamine salt dosages of 

about 10 mg to about 100 mg. In an embodiment of the present invention, the pharmaceutical 

composition comprises a mixed amphetamine salt dosage of about 12.5 mg. In further 

embodiments of the present invention, the pharmaceutical composition comprises a mixed 

amphetamine salt dosage of about 18.75 mg, about 25 mg, about 31.25 mg, about 37.5 mg, about 

43.75 mg, about 50 mg, about 62.5 mg, and about 75 mg. Dissolution profiles for 12.5 mg, 25 

mg, 37.5 mg and 50 mg compositions of the invention are provided in FIGS. 4-7, respectively. 
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The drug delivery system of the present invention as described herein preferably 

comprises one or a number of beads or beadlets in a dosage form, either capsule, tablet, sachet or 

other method of orally administering the beads. In a specific embodiment of the present 

invention, the drug delivery system comprises three beads or beadlets in a dosage form, either 

capsule, tablet, sachet or other method of orally administering the beads. In a preferred 

embodiment, the immediate release beads, the delayed pulsed release beads, and the sustained 

release beads are present in the composition in an about 1:1:1 ratio. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 , is a graph showing the dissolution profiles for a typical sustained release 

formulation (PDQ 149-124) and a sustained release formulation of the present invention 

(PD0149-120). HFS is the formulation exemplified in Example 2, infra; HIR is the formulation 

exemplified in Example 1, infra; and FS is EUDRAGIT® FS30 D. 

FIGURE 2 illustrates the construction of the sustained release bead. 

FIGURE 3 illustrates a 3-bead controlled dose drug delivery system of the present 

invention, including an immediate release component (IR bead), a delayed pulsed release 

component (DR1 bead) and a sustained release component (DR2 bead). 

FIGURE 4 is a graph showing the dissolution profile of a 12.5 mg mixed amphetamine 

salt 3-bead composition according to the invention. 

FIGURE 5 is a graph showing the dissolution profile of a 25 mg mixed amphetamine 

salt 3-bead composition according to the invention. The following pH conditions were used: at 

0-2 hours, pH 1.1; at 2-3 hours, pH 6.0; at three hours and greater, pH 7.5. 

FIGURE 6 is a graph showing the dissolution profile of a 37.5 mg mixed amphetamine 

salt 3-bead composition according to the invention. The following pH conditions were used: at 0-

2 hours, pH 1.1; at 2-3 hours, pH 6.0; at three hours and greater, pH 7.5. 

FIGURE 7 is a graph showing the dissolution profile of a 50 mg mixed amphetamine 

salt 3-bead composition according to the invention. The following pH conditions were used: at 0-

2 hours, pH 1.1; at 2-3 hours, pH 6.0; at three hours and greater, pH 7.5. 
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FIGURE 8 is a graph showing the dissolution profile of a SPD465 sustained release bead 

(HDR2). The following pH conditions were used: at 0-2 hours, pH 1.1; at 2-3 hours, pH 6.0; at 

three hours and greater, pH 7.5. 

FIGURE 9 graphically illustrates the mean d-amphetamine plasma concentration of 

SPD465 37.5 mg compared to ADDERALL XR® 25 mg followed by immediate release mixed 

amphetamine salts 12.5 mg 8 hours later. 

FIGURE 10 graphically illustrates the mean !-amphetamine plasma concentration of 

SPD465 37.5 mg compared to ADDERALL XR® 25 mg followed by immediate release mixed 

amphetamine salts 12.5 mg 8 hours later. 

FIGURE 11 graphically illustrates mean d-amphetamine plasma concentrations over 

time following administration of a single dose and seven once-daily doses of 12.5 mg SPD465 to 

healthy subjects. 

FIGURE 12 graphically illustrates mean d-amphetamine plasma concentrations over 

time following administration of seven once-daily doses of SPD465 to healthy subjects. 

FIGURE 13 graphically illustrates the power model analysis of mean and individual Day 

7 Cmax values ford-amphetamine by dose. 

FIGURE 14 graphically illustrates the power model analysis of mean and individual Day 

7 AUC0_24 values ford-amphetamine by dose. 

FIGURE 15 graphically illustrates mean !-amphetamine plasma concentrations over time 

following administration of a single dose and seven once-daily doses of 12.5 mg SPD465 to 

healthy subjects. 

FIGURE 16 graphically illustrates mean d-amphetamine plasma concentrations over 

time following administration of seven once-daily doses of SPD465 to healthy subjects. 

FIGURE 17 graphically illustrates the power model analysis of mean and individual Day 

7 Cmax values for !-amphetamine by dose. 

FIGURE 18 graphically illustrates the power model analysis of mean and individual Day 

7 AUC0_24 values for !-amphetamine by dose. 
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DETAILED DESCRIPTION OF THE INVENTION 

Various types of controlled drug release and release profiles are contemplated by the 

present invention. 

The terms "bead" and "pellet" refer to a discrete component of a dosage form. For 

example, a capsule shell is filled with a plurality of beads or pellets. As used herein, bead and 

pellet encompass any discrete component of a dosage form. 

"Immediate" and "delayed" release" refer to the onset of release in relationship to 

administration of the drug. "Immediate" means that the release of drug begins very soon, within 

a relatively short time after administration, e.g. a few minutes or less. "Delayed" means that the 

release of drug is postponed, and begins or is triggered some period of time after administration 

(e.g., the lag time), typically a relatively long period of time, e.g. more than one hour. 

"Rapid" and "slow" release refer to the rate of release after onset. Once delivery of the 

drug begins, it may be released relatively quickly or relatively slowly. A rapid release indicates 

that, after onset, a maximum or peak dose is reached in a relatively short period of time. A slow 

release indicates that, after onset, a maximum or peak dose is reached in a relatively long period 

of time. Once reached, the maximum dose may fall off at any pace (e.g. fast, slow, or constant). 

"Sustained" or "continuous" refers to the period of on-going release, and means that the 

delivery of drug goes on (it continues or is sustained) for an extended period of time after initial 

onset, typically more than one hour, whatever the shape of the dose release profile. For example, 

the drug release is sustained between a maximum and minimum value (more than zero) for some 

relatively long period of time. This release may be at a constant dose, or at a dose which 

diminishes over time. 

"Constant" release refers to the dose that is being released, and means that a drug is 

delivered at a relatively constant dose over a moderate or extended period of time. This can be 

represented by a dose release profile that is relatively flat or only gently sloped after initial onset, 

i.e. without highly distinct peaks and valleys. Thus, a constant release will typically be sustained 

or continuous, but a sustained or continuous release may not be constant. 

"Pulsed" release means that a drug is delivered in one or more doses that fluctuate 

between a maximum and minimum dose over a period of time. This can be represented by a dose 

release profile having one or more distinct peaks or valleys. However, two or more pulsed 
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releases may produce an overlapping, overall, or composite release profile that appears or 

effectively is constant. When two or more pulsed releases occur, there may or may not be a 

period of no release between pulses. Typically, pulsed release results in release of essentially all 

of a drug within about 60 minutes or less. 

"Extended" release refers to a formulation which provides either a release of drug within 

a targeted dose range for a relatively long period, or a plasma level of drug within a targeted dose 

range for a relatively long period, without regard for the particular mechanism or character of 

release, e.g. as sustained, pulsed, or constant. 

"Effective therapy" or "effective treatment," as used herein, means to prevent, alleviate, 

arrest, or inhibit at least one symptom or sign of ADHD. Symptoms and signs of ADHD 

include, for example, inattention, hyperactivity and impulsivity. 

"Food effect," as used herein, means a significant difference in the bioavailability of a 

drug in a patient when the drug is administered in a fasted state compared to a fed state. "No 

food effect" means that there is no significant difference in the bioavailability of a drug in a 

patient when the drug is administered in a fasted state compared to a fed state. 

The term "about" or "approximately" means within an acceptable error range for the 

particular value as determined by one of ordinary skill in the art, which will depend in part on 

how the value is measured or determined, i.e., the limitations of the measurement system, i.e., 

the degree of precision required for a particular purpose, such as a pharmaceutical formulation. 

For example, "about" can mean within 1 or more than 1 standard deviations, per the practice in 

the art. Alternatively, "about" can mean a range of up to 20%, preferably up to 10%, more 

preferably up to 5%, and more preferably still up to 1% of a given value. Alternatively, 

particularly with respect to biological systems or processes, the term can mean within an order of 

magnitude, preferably within 5-fold, and more preferably within 2-fold, of a value. 

Drug release and drug release profiles are measures or representations of the manner and 

timing by which a formulation releases or delivers active ingredients (drug) to a receiving 

environment (e.g. the stomach, intestines, etc.) upon administration. Various methods are known 

for evaluating drug release and producing release profiles, including in vitro tests which model 

the in vivo behavior of a formulation. These include USP dissolution testing for immediate 

release and controlled release solid dosage forms. 
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Drug release profiles are distinct from plasma profiles. A plasma profile is a measure or 

representation of the dose or level of active ingredient (drug) in the bloodstream of a mammal, 

e.g. a patient receiving a drug formulation. Upon release of a drug from a formulation, e.g. into 

the gut of a mammal, the amount of drug that is present in the bloodstream over time can be 

determined. 

A drug release profile may be designed to produce a desired or targeted plasma profile. 

Often, but not necessarily, a plasma profile will mimic a release profile. For example, it might be 

expected that a sustained release of drug would more likely produce a sustained dose in the 

plasma, or that a pulsed release would produce a pulsed (peak and valley) plasma profile. This is 

not necessarily so, however. For example, the half-life of the drug in the blood stream (its rate of 

decay) may be such that a sustained or continuous plasma profile could result from a pulsed 

delivery profile. Other factors may also play a role, such as bio-absorption, bioavailability, and 

first pass effect. The plasma profile produced by a particular release profile may also vary from 

patient to patient. 

Measures of bioavailability well known in the art include the area under the plasma 

concentration-time curve (AUC), the concentration maximum (Cmax), and the time to Cmax (Tmax). 

AUC is a measurement of the area under the plasma concentration-time curve, and is 

representative of the amount of drug absorbed following administration of a single dose of a drug 

(Remington: The Science and Practice of Pharmacy, (Alfonso R. Gennaro ed. 2000), page 999). 

Cmax is the maximum plasma concentration achieved after oral drug administration 

(Remington, page 999). An oral drug administration results in one Cmax, but may result in 

greater than one "peak plasma concentration" or "plasma concentration peak" (for example, 

following the administration of a pulsed dose formulation). 

T max is the amount of time necessary to achieve the Cmax after oral drug administration, 

and is related to the rate of absorption of a drug (Remington, page 999). 

Bioequivalence is the absence of a significantly different rate and extent of absorption in 

the availability of the active ingredient when administered at the same dose under similar 

conditions. Bioequivalence can be measured by pharmacokinetic parameters such as, for 

example, AUC and Cmax. 
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A drug delivery system of the invention typically may comprise a core seed or matrix, 

which may or may not be loaded with drug, and one or more coating layers comprising drug, 

and/or comprising a layer have release characteristics which control the onset and release 

characteristics of the drug. An exemplary core is a sugar core. Exemplary matrixes include 

hydrophilic matrixes. Polymers useful for forming a hydrophilic matrix include hydroxypropyl 

methylcellulose (HPMC), hydroxypropyl cellulose (HPC), poly( ethylene oxide), poly(vinyl 

alcohol), xanthan gum, carbomer, carrageenan, and zooglan. Other similar hydrophilic polymers 

may also be employed. 

Coating layers can provide immediate release, delayed pulsed release or sustained 

release. Immediate release of the drug from the immediate-release layer can be achieved by any 

of various methods known in the art. One example is the use of a very thin layer or coating 

which by virtue of its thinness is quickly penetrated by gastric fluid allowing rapid leaching of 

the drug. Another example is by incorporating the drug in a mixture that includes a supporting 

binder or other inert material that dissolves readily in gastric fluid, releasing the drug as the 

material dissolves. A third is the use of a supporting binder or other inert material that rapidly 

disintegrates upon contact with gastric fluid, with both the material and the drug quickly 

dispersing into the fluid as small particles. Examples of materials that rapidly disintegrate and 

disperse are lactose and microcrystalline cellulose. An example of a suspending agent and binder 

is hydroxypropyl methylcellulose. 

Enteric coatings for the delayed pulsed release component can be pH-dependent or pH

independent. Enteric coatings for the sustained release component are pH dependent. A pH 

dependent coating is activated to release drug within a known pH range, which typically is 

matched to the local pH of the environment where delayed release is desired. Exemplary pH 

dependent coatings include cellulose acetate phthalate, cellulose acetate trimellitate, 

hydroxypropyl methylcellulose phthalate, polyvinyl acetate phthalate, 

carboxymethylethylcellulose, co-polymerized methacrylic acidlmethacrylic acid methyl esters 

such as, for instance, materials known under the trade name EUDRAGIT® L12.5, LlOO, or 

EUDRAGIT® S 12.5, S 100 or similar compounds used to obtain enteric coatings. Aqueous 

colloidal polymer dispersions or re-dispersions can be also applied, e.g. EUDRAGIT® L 30D-

55, EUDRAGIT® Ll00-55, EUDRAGIT® SlOO, EUDRAGIT® preparation 4110D (Rohm 
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Pharma); AQUATERIC®, AQUACOAT® CPD 30 (FMC); KOLLICOAT MAE® 30D and. 

30DP (BASF); EASTACRYL® 30D (Eastman Chemical). 

A pH independent coating includes materials susceptible to enzymatic activation by azo

reductases in intestinal bacteria (i.e., azo-polymers) or materials susceptible to degradation by 

polysaccaridases in the colon (natural polysaccarides). Non-limiting examples of azo-polymers 

include co-polymers of 2-hydroxyethyl methacrylate (HEMA) and methyl methacrylate (MMA). 

Non-limiting examples of natural polysaccharides include amylose, chitosan, chrondoitin, 

dextran, and xylan. 

The sustained release component can include sustained release coatings, sustained release 

matrices, and sustained release osmotic systems. Sustained release coatings can be prepared 

using a water-insoluble polymer, a combination of water-insoluble polymers, or a combination 

water-insoluble and water-soluble polymers. Conventional sustained release polymers well 

known to those of ordinary skill in the formulary arts can be used for the sustained release 

matrix. 

Exemplary sustained release coatings can include polyvinyl acetate, cellulose acetate, 

cellulose acetate butyrate, cellulose acetate propionate, ethyl cellulose, fatty acids and esters 

thereof, alkyl alcohols, waxes, zein (prolamine from corn), and aqueous polymeric dispersions 

such as EUDRAGIT® RS and RL30D, EUDRAGIT® NE30D, AQUACOAT®, 

SURELEASE®, KOLLICOAT® SR30D, and cellulose acetate latex. 

Principles of sustained release formulation technology applicable to this invention, 

include those disclosed in R.K. Chang and J .R. Robinson, chapter 4: "Sustained Drug Release 

from Tablets and Particles Through Coating," in Pharmaceutical Dosage Forms: Tablets, volume 

3, edited by H.A. Lieberman, L. Lachman, and J.B. Schwartz, Marcel Dekker, Inc., 1991; R.J. 

Campbell and G.L. Sackett, chapter 3: "Film coating," in Pharmaceutical Unit Operations: 

Coating, edited by K.E. Avis, A.J. Shukla, and R.K. Chang, Interpharm Press, Inc., 1999. 

The present invention comprises a core or starting seed, either a prepared or 

commercially available product. The cores or starting seeds can be sugar spheres, spheres made 

from microcrystalline cellulose and any suitable drug crystals. 

The materials that can be employed in making drug-containing pellets are any of those 

commonly used in pharmaceutics and should be selected on the basis of compatibility with the 
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active drug and the physicochemical properties of the pellets. The additives except active drugs 

are chosen below as examples: 

Binders such as cellulose derivatives such as methylcellulose, hydroxyethyl cellulose, 

hydroxypropyl cellulose, hydroxypropyl methylcellulose, polyvinylpyrrolidone, 

polyvinylpyrrolidone/vinyl acetate copolymer and the like. 

Disintegration agents such as com starch, pregelatinized starch, cross-linked 

carboxymethylcellulose (AC-DI-SOL®), sodium starch glycolate (EXPLOTAB®), cross-linked 

polyvinylpyrrolidone (PLASDONE XL®), and any disintegration agents used in tablet 

preparations. 

Filling agents such as lactose, calcium carbonate, calcium phosphate, calcium sulfate, 

microcrystalline cellulose, dextran, starches, sucrose, xylitol, lactitol, mannitol, sorbitol, sodium 

chloride, polyethylene glycol, and the like. 

Surfactants such as sodium lauryl sulfate, sorbitan monooleate, polyoxyethylene sorbitan 

monooleate, bile salts, glyceryl monostearate, PLURONIC® line (BASF), and the like. 

Solubilizers such as citric acid, succinic acid, fumaric acid, malic acid, tartaric acid, 

maleic acid, glutaric acid sodium bicarbonate and sodium carbonate and the like. 

Stabilizers such as any antioxidation agents, buffers, acids, and the like, can also be 

utilized. 

Methods of manufacturing the core include 

a. Extrusion-Spheronization--Drug(s) and other additives are granulated by addition of a 

binder solution. The wet mass is passed through an extruder equipped with a certain size screen. 

The extrudates are spheronized in a marumerizer. The resulting pellets are dried and sieved for 

further applications. 

b. High-Shear Granulation--Drug(s) and other additives are dry-mixed and then the 

mixture is wetted by addition of a binder solution in a high shear-granulator/mixer. The granules 

are kneaded after wetting by the combined actions of mixing and milling. The resulting granules 

or pellets are dried and sieved for further applications. 

c. Solution or Suspension Layering--A drug solution or dispersion with or without a 

binder is sprayed onto starting seeds with a certain particle size in a fluid bed processor or other 
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suitable equipment. The drug thus is coated on the surface of the starting seeds. The drug-loaded 

pellets are dried for further applications. 

For purposes of the present invention, the core particles have a diameter in the range of 

about 50-1500 microns; preferably 100-800 microns. 

These particles can then be coated in a fluidized bed apparatus with an alternating 

sequence of coating layers. 

The core may be coated directly with a layer or layers of at least one pharmaceutically 

active amphetamine salts and/or the pharmaceutically active amphetamine salt may be 

incorporated into the core material. Pharmaceutically active amphetamine salts contemplated to 

be within the scope of the present invention include amphetamine base and salts thereof. 

Preferred pharmaceutically active amphetamine salts include dextroamphetamine sulfate, 

dextroamphetamine saccharate, amphetamine aspartate monohydrate and amphetamine sulfate. 

A protective layer may be added on top of the pharmaceutical active containing layer and 

also may be provided between active layers. A separation or protective layer may be added onto 

the surface of the active-loaded core, and then the enteric delayed pulsed or sustained release 

layer is coated thereupon. Another active layer may also be added to the enteric delayed pulsed 

or sustained layer to deliver an initial dose. 

A protective coating layer may be applied immediately outside the core, either a drug

containing core or a drug-layered core, by conventional coating techniques such as pan coating 

or fluid bed coating using solutions of polymers in water or suitable organic solvents or by using 

aqueous polymer dispersions. Suitable materials for the protective layer include cellulose 

derivatives such as hydroxyethyl cellulose, hydroxypropyl cellulose, hydroxypropyl 

methylcellulose, polyvinylpyrrolidone, polyvinylpyrrolidone/vinyl acetate copolymer, ethyl 

cellulose aqueous dispersions (AQUACOAT®, SURELEASE®), EUDRAGIT® RL 30D, 

OPADRY® and the like. The suggested coating levels are from 1 to 6%, preferably 2-4% (w/w). 

The enteric delayed pulsed release or sustained release coating layer is applied onto the 

cores with or without seal coating by conventional coating techniques, such as pan coating or 

fluid bed coating using solutions of polymers in water or suitable organic solvents or by using 

aqueous polymer dispersions. Suitable coaters are well known in the art. For example, any 

commercially available pH-sensitive polymer can be used. With such a polymer, the 
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pharmaceutical active is not released in the acidic stomach environment of approximately below 

pH 4.5, but is not limited to this value. The pharmaceutical active should become available when 

the pH-sensitive layer dissolves at the greater pH; after a certain delayed time; or after the unit 

passes through the stomach. 

Suitable enteric polymers for the delayed pulsed release component and sustained release 

component include, for example, cellulose acetate phthalate, cellulose acetate trimellitate, 

hydroxypropyl methylcellulose phthalate, polyvinyl acetate phthalate, 

carboxymethylethylcellulose, co-polymerized methacrylic acidlmethacrylic acid methyl esters 

such as, for instance, materials known under the trade name EUDRAGIT® L12.5, LlOO, or 

EUDRAGIT® S 12.5, S 100 or similar compounds used to obtain enteric coatings. Aqueous 

colloidal polymer dispersions or re-dispersions can be also applied, e.g. EUDRAGIT® L 30D-

55, EUDRAGIT® Ll00-55, EUDRAGIT® SlOO, EUDRAGIT® preparation 4110D (Rohm 

Pharma); AQUATERIC®, AQUACOAT® CPD 30 (FMC); KOLLICOAT MAE® 30D and. 

30DP (BASF); EASTACRYL® 30D (Eastman Chemical). 

The enteric delayed pulsed release and sustained release polymers used in this invention 

can be modified by mixing with other known coating products that are not pH sensitive. 

Examples of such coating products include the neutral methacrylic acid esters with a small 

portion of trimethylammonioethyl methacrylate chloride, sold currently under the trade names 

EUDRAGIT® RS and EUDRAGIT® RL; a neutral ester dispersion without any functional 

groups, sold under the trade names EUDRAGIT® NE30D; and other pH independent coating 

products. 

The modifying component of the protective layer used over the enteric delayed pulsed 

release or sustained release coating can include a water penetration barrier layer (semipermeable 

polymer) which can be successively coated after the enteric coating to reduce the water 

penetration rate through the enteric coating layer and thus increase the lag time of the drug 

release. Coatings commonly known to one skilled in the art can be used for this purpose and 

applied by conventional techniques such as pan coating or fluid bed coating using solutions of 

polymers in water or suitable organic solvents or by using aqueous polymer dispersions. For 

example, the following materials can be used, but not limited to: cellulose acetate, cellulose 

acetate butyrate, cellulose acetate propionate, ethyl cellulose, fatty acids and their esters, waxes, 
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zein, and aqueous polymer dispersions such as EUDRAGIT® RS and RL 30D, EUDRAGIT® 

NE 30D, AQUACOAT®, SURELEASE®, cellulose acetate latex. The combination of above 

polymers and hydrophilic polymers such as hydroxyethyl cellulose, hydroxypropyl cellulose 

(KLUCEL®, Hercules Corp.), Hydroxypropyl methylcellulose (METHOCEL®, Dow Chemical 

Corp.). Polyvinylpyrrolidone can also be used. 

An overcoating layer can further optionally be applied to the composition of the present 

invention: OPADRY®, OPADRY II® (Colorcon) and corresponding color and colorless grades 

from Colorcon can be used to protect the pellets from being tacky and provide colors to the 

product. The suggested levels of protective or color coating are from 1 to 6%, preferably 2-3% 

(w/w). Talc can also be used for this purpose, e.g., a 2% w/w talc treatment can be applied. 

Many ingredients can be incorporated into the overcoating formula, for example to 

provide a quicker immediate release, such as plasticizers: acetyltriethyl citrate, triethyl citrate, 

acetyltributyl citrate, dibutylsebacate, triacetin, polyethylene glycols, propylene glycol and the 

others; lubricants: talc, colloidal silica dioxide, magnesium stearate, calcium stearate, titanium 

dioxide, magnesium silicate, and the like. 

The composition, preferably in beadlet form, can be incorporated into hard gelatin 

capsules, either with additional excipients, or alone. Typical excipients to be added to a capsule 

formulation include, but are not limited to: fillers such as microcrystalline cellulose, soy 

polysaccharides, calcium phosphate dihydrate, calcium sulfate, lactose, sucrose, sorbitol, or any 

other inert filler. In addition, there can be flow aids such as fumed silicon dioxide, silica gel, 

magnesium stearate, calcium stearate or any other material imparting flow to powders. A 

lubricant can further be added if necessary by using polyethylene glycol, leucine, glyceryl 

behenate, magnesium stearate or calcium stearate. 

The composition can be incorporated into a tablet, in particular by incorporation into a 

tablet matrix, which rapidly disperses the particles after ingestion. In order to incorporate these 

particles into such a tablet, a filler/binder must be added to a table that can accept the particles 

but will not allow their destruction during the tableting process. Materials that are suitable for 

this purpose include, but are not limited to, microcrystalline cellulose (A VICEL(®), soy 

polysaccharide (EMCOSOY®), pre-gelatinized starches (STARCH® 1500, NATIONAL® 
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1551), and polyethylene glycols (CARBOWAX®). The materials should be present in the range 

of 5-75% (w/w), with a preferred range of 25-50% (w/w). 

In addition, disintegrants are added in order to disperse the beads once the tablet is 

ingested. Suitable disintegrants include, but are not limited to: cross-linked sodium 

carboxymethyl cellulose (AC-DI-SOL®), sodium starch glycolate (EXPLOTAB®, 

PRIMOJEL®), and cross-linked polyvinylpolypyrrolidone (Plasone-XL). These materials should 

be present in the rate of 3-15% (w/w), with a preferred range of 5-10% (w/w). 

Lubricants can be added to assure proper tableting, and these can include, but are not 

limited to: magnesium stearate, calcium stearate, stearic acid, polyethylene glycol, leucine, 

glyceryl behenate, and hydrogenated vegetable oil. These lubricants should be present in 

amounts from 0.1-10% (w/w), with a preferred range of 0.3-3.0% (w/w). 

Tablets are formed, for example, as follows. The particles are introduced into a blender 

along with A VICEL®, disintegrants and lubricant, mixed for a set number of minutes to provide 

a homogeneous blend which is then put in the hopper of a tablet press with which tablets are 

compressed. The compression force used is adequate to form a tablet; however, not sufficient to 

fracture the beads or coatings. 

A tablet according to the present invention can be constructed in three layers, wherein the 

immediate release component is dry blended, and the delayed pulsed release and the sustained 

release components are wet granulated. The tablet is then formed in a one layer or a three layer 

compression. Upon dissolution of the layers in the one layer or three layer tablet, each 

component is released and acts in its own way (i.e., the immediate release particles provide 

immediate release, the delayed pulsed release particles provide delayed pulsed release, and the 

sustained release particles provide sustained release after a lag time). 

It will be appreciated that the multiple dosage form of the present invention can deliver 

rapid and complete dosages of pharmaceutically active amphetamine salts to achieve the desired 

levels of the drug in a recipient over the course of about 14 hours to about 16 hours with a single 

oral administration. 

This invention also encompasses the use of a longer-day amphetamine composition to 

treat conditions other than ADHD. These conditions include, but are not limited to, Alzheimer's 

disease and other memory disorders, fibromyalgia, chronic fatigue, depression, obsessive 
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compulsive disorder, alone or in combination with a SSRI; oppositional defiant disorder (ODD), 

with or without ADHD and with or without any compositions or formulations of guanfacine or 

buproprion; anxiety, with or without ADHD and alone or in combination with an anxiolytic or 

SSRI; resistant depression; stroke rehabilitation; Parkinson's disease; mood disorder; 

schizophrenia; Huntington's disorder; dementia, e.g. AIDS dementia and frontal lobe dementia; 

movement dysfunction; apathy; fatigue; Pick's disease; sleep disorders, e.g., narcolepsy, 

cataplexy, sleep paralysis and hypnagogic hallucinations; etc. 

The invention also contemplates combinations of the longer-day amphetamine 

compositions of this invention with other therapeutic agents. The drugs can be formulated in the 

same dosage form as the longer-day amphetamine composition dose of the invention or can be 

formulated separately, in which case, the drugs can be administered sequentially in any order or 

simultaneously. Typically, dosages can be in the same ranges as for each drug used separately or, 

where synergistic effects occur, one or more of the combined drugs can be used in lower 

dosages. 

The other therapeutic agents can include e.g., for Alzheimer's: galanthamine, tacrine, 

donepezil, rivastigmine, memantine, human growth hormone, selegiline hydrochoride, estrogen, 

clioquinol, ibuprofen, and Gingko bilboa; for ADHD: methylphenidate (e.g., RITALIN®, 

CONCERT A®), amphetamine, pemoline, clonidine, guanfacine, etc; for depression: fluoxetine 

hydrochloride, sertraline HCL, paroxetine HCL, reboxetine, bupropion HCL, olanzapine, 

fluoxetine hydrochloride, amitriptyline, imipramine, nortriptyline, phenelzine, tranylcypromine 

sulfate, trazodone, and venlafaxine; for mood disorder: thorazine, haloperidol, thiothixene, 

thioridazine, risperadone, clozapine, risperidone, and olanzapine; for fatigue: benzodiazepines, 

naproxen, fluoxetine hydrochloride, sertraline HCL, paroxetine HCL, venlafaxine, and 

trazodone; for fibromyalgia: phenytoin, carbamazepine, valproate, divalproex, desipramine, 

nortriptyline, amitryptiline, doxepin, and non-steroidal inflammatory drugs; for oppositional 

defiant disorder (ODD): clonidine, risperidone, and olanzepine; for apathy: amisulpride, 

olanzapine, visperidone, quetiapine, clozapine, and zotepine; for Parkinson's disease: levodopa, 

bromocriptine, pergolide, and pramipexole; for schizophrenia: clozapine, olanzepine, quetiapine 

fumarate, and risperidone; for Huntington's disorder: haloperidol and clonzepam; for dementia: 

thioridazine, haloperidol, risperidone, tacrine, donepezil, and rivastigmine; for narcolepsy: 
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modafinil, amphetamine, modafinil and RITALIN®; for cataplexy: sodium oxybate; for 

hallucinations: clozapine, risperidone, olanzepine, and quetiapine fumarate; for sleep paralysis: 

PEROCET®, VICODIN®, and LORCET®; for obsessive compulsive disorder: clomipramine, 

fluoxetine hydrochloride, sertraline HCL, paroxetine HCL, fluvoxamine; and for anxiety: 

amitryptiline, amoxepine, bupropion HCL, carbamazepine, clomipramine, desipramine, doxepin, 

imipramine, nortriptyline, VENTYL®, trimipramine etc; selective serotonin reuptake inhibitors 

(SSRis) including fluoxetine hydrochloride, fluvoxamine, nefazodone, paroxetine HCL, 

sertraline HCL venlafaxine, etc., benzodiazepines, including alprazolam, chlordiazepoxide, 

clonazepam, diazepam, flurazepam, lorazepam, oxazepam, triazolam, etc., monamine oxidase 

inhibitors including moclobemide, phenelzine, tranylcypromine sulfate, etc. 

The present invention is not to be limited in scope by the specific embodiments described 

herein. Indeed, various modifications of the invention in addition to those described herein will 

become apparent to those skilled in the art from the foregoing description and the accompanying 

figures. Such modifications are intended to fall within the scope of the appended claims. 

The following examples are presented for illustration and do not limit the invention. 

EXAMPLES 

Example 1 

Immediate Release Formulation (HIR) 

Sugar sphere seeds (30/35 Mesh, NF) were put into a FLM-15 fluid bed processor with a 

9-Wurster column and fluidized at 60°C. A suspension of a mixture containing amphetamine 

aspartate; amphetamine sulfate, USP; dextroamphetamine saccharate; and dextroamphetamine 

sulfate, USP with Hypromellose 2910, USP/NF as a binder was sprayed onto the seeds under 

suitable conditions. After drying, an OPADRY® Beige, YS-1-17274-A seal coating was 

applied. The ingredients are listed by weight percent in Table 1. 

TABLE 1 

Ingredient Weight% 

Amphetamine aspartate 4.75 
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Amphetamine sulfate, USP 4.75 

Dextroamphetamine saccharate 4.75 

Dextroamphetamine sulfate, USP/NF 4.75 

Sugar sphere 30/35 mesh, USP/NF 78.00 

OPADRY® Beige, YS-1-17274-A 2.00 

Hypromellose 2910, USP/NF 1.00 

Purified water, USP * 

TotallOO.OO 

*removed during processing 

Example 2 

Intermediate Formulation (HFS) 

The following formulation was used to coat the immediate release mixed amphetamine 

salt pellets from Example 1 with EUDRAGIT® FS30D (also referred to herein as EUDRAGIT® 

4110D) (Rohm Pharma, Germany) coating dispersion. The immediate release pellets of Example 

1 were loaded in a fluid bed processor with a reduced Wurster column (GPGC-15, Glatt). The 

coating dispersion was prepared by dispersing triethyl citrate, USP/NF; talc, USP/NF and 

EUDRAGIT® FS30D into water and mixing for at least 30 minutes. Under suitable fluidization 

conditions, the coating dispersion was sprayed onto the fluidized mixed amphetamine salt 

pellets. The spraying was continued until the targeted coating level of 25-30 weight percent (wt 

%) was achieved. The coated pellets were dried at 30-35° C. for 5 minutes before stopping the 

process. After drying, the pellets were coated with OPADRY® Beige, YS-1-17274-A. The 

ingredients are listed by weight percent in Table 2. 

TABLE2 

Ingredients Weight(%) 

Immediate release pellets (Example 1) 65.50 

MAA/MA/MMA Copolymer Suspension 27.77 
(EUDRAGIT® FS30 D)* 
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Triethyl citrate, USP/NF 1.35 

Talc, USP/NF 3.38 

OPADRY® Beige, YS-1-17274-A 2.00 

Water ** 

TotallOO.OO 

*MAA/MA/MMA Copolymer Suspension is Methyl Acrylate, MethylMethacrylate, and 

Methacrylic Acid Copolymer (EUDRAGIT® FS30D) 

** removed during processing 

Example 3 

Delayed Release Formulation (HDR) 

The following formulation was used to coat the immediate release mixed amphetamine 

salt pellets from Example 1 with EUDRAGIT® L30 D-55 coating dispersion. The immediate 

release pellets of Example 1 were loaded in a fluid bed processor with a reduced Wurster column 

(GPGC-15, Glatt). The coating dispersion was prepared by dispersing Triethyl citrate, USP/NF; 

Talc, USP/NF and EUDRAGIT® L30D-55 into water and mixing for at least 30 minutes. Under 

suitable fluidization conditions, the coating dispersion was sprayed onto the fluidized mixed 

amphetamine salt pellets. The spraying was continued until the targeted coating level of 27-32 

weight percent was achieved. The coated pellets were dried at 30-35° C. for 5 minutes before 

stopping the process. After drying, the pellets were coated with OPADRY® Beige, YS-1-17274-

A. The ingredients are listed by weight percent in Table 3. 

TABLE3 

Ingredients Weight(%) 

Immediate release pellets (Example 1) 63.00 

Methacrylic Acid Copolymer Dispersion, 29.03 
USP/NF (EUDRAGIT® L30 D-55)* 

Triethyl citrate, USP/NF 2.94 
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Talc, USP/NF 3.04 

OPADRY® Beige, YS-1-17274-A 2.00 

Water ** 

Total 100.01 

*Methacrylic Acid Copolymer Dispersion, USP/NF (EUDRAGIT® L30 D-55) is 

supplied as a 30% aqueous dispersion. 

** removed during processing 

Example 4 

Sustained Release Formulation (HDR2) 

Intermediate formulation pellets from Example 2 were loaded into a fluid bed processor 

with a reduced Wurster column (GPGC-15, Glatt). The coating dispersion was prepared by 

mixing SURELEASE®, talc, USP/NF and water for at least 15 minutes prior to spraying. Under 

suitable fluidization conditions, the coating dispersion was sprayed onto the fluidized pellets. 

The spraying was continued until the targeted coating level of 7-9 weight percent of 

SURELEASE® solids was achieved. The coated pellets were then dried at 35-40° C. for 10 

minutes before discharging from the bed. The ingredients are listed by weight percent in Table 

4. The dissolution profile for the HDR2 sustained release bead is shown in FIG. 8. 

TABLE4 

Ingredients Weight(%) 

Intermediate formulation (Example 2) 90.00 

Talc, USP/NF 2.00 

SURELEASE® Clear E-7-19010* 8.00 

Water ** 

Total100.00 

*SURELEASE® Clear E-7-19010 is supplied as a 24.5% solids aqueous dispersion 

**removed during processing 
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A 12.5 mg mixed amphetamine salt sustained release bead (lot no. B02013) produced 

according to this Example was administered to 12 subjects aged 18-55 years old and compared to 

ADDERALL® 10 mg in a crossover study (Clinical Study 101). Two other prototype beads 

were also tested. A parametric (normal theory) general linear model was applied to the 

calculation of AUC, Cmax, Tmax and t112 for each of the formulations. AUC and Cmax were 

also analyzed on a log scale to assess bioequivalence between test treatments. The results for the 

sustained release bead and the reference ADDERALL® are shown in Table 5. 

TABLES 

d-amphetamine 
AUC (0-inf) AUC (0-t) Cmax Tmax 
(ng.hr/mL) (ng.hr/mL) (ng/mL) (hr) 

12.5 mg mixed 
amphetamine salt 367.19* 353.64* 18.67 8.83* 
sustained release 
bead 

10mg 
ADDERALL® 280.59 266.70 18.62 2.17 
(reference) 
ratio of test to 
reference (90% 1.03 1.05 0.80 
CI) (0.97 -1.11 )** (0.98-1.12)** (0.76-0.84) 

!-amphetamine 
12.5 mg mixed 
amphetamine salt 125.23* 112.44* 5.64 9.33* 
sustained release 
bead 

10mg 
ADDERALL® 100.64 87.93 5.53 2.50 
(reference) 
ratio of test to 
reference (90% 0.99 1.02 0.81 
CI) (0.91-1.08)** (0.93-1.11 )** (0.76-0.87) 
*p<0.05 compared to 10 mg ADDERALL® 
**90% confidence interval fell within recommended 0.80-1.25 limits of bioequivalence when 
analyzed on logarithmic scale. 

The results of this pharmacokinetic study showed that a single dose of the sustained 

release formulation had a Tmax significantly longer than a single dose of ADDERALL®. 
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Additionally, the AUCs of the sustained release formulation were equivalent to that of dose

adjusted ADDERALL® for both d- and 1- amphetamine. 

Example 5 

Controlled Release Capsules (SPD465 25 mg/capsule) 

A controlled release capsule was produced by combining the immediate release pellets of 

Example 1, and delayed release pellets of Example 3 and Example 4. The theoretical 

milligram/capsule of components for controlled release capsules, 25 mg/capsule are listed in 

Table 5. The theoretical potency of each pellet type was derived based on the starting ingredients 

for manufacture. Based on the actual manufacturing process, along with observation of process 

losses, the target potency value was: 170 mg/gram for Example 1 immediate release pellets, 

107.1 mg/gram for Example 3 delayed release pellets, and 100.2 mg/gram for Example 4 delayed 

release pellets. The components are listed by theoretical milligrams/capsule in Table 6. 

TABLE6 

Components Theoretical milligram/capsule 

Immediate release pellets of Example 1 * 43.86 

Delayed release pellets of Example 3** 69.62 

Delayed release pellets of Example 4*** 74.40 

Capsule shell 61.00 

Total 248.88 

*The theoretical fill weight was calculated based on the theoretical potency of Example 1 

immediate release pellets, 190 mg/gram. 

** The theoretical fill weight was calculated based on the theoretical potency of Example 

3 delayed release pellets, 119.7 mg/gram. 

*** The theoretical fill weight was calculated based on the theoretical potency of 

Example 4 delayed release pellets, 112.0 mg/gram. 

The dissolution profile for SPD465 25 mg (lot no. A03547 A) is shown in FIG. 5. 
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Example 6 

Controlled Release Capsules (SPD465 37.5 mg/capsule) 

A controlled release capsule was produced by combining the immediate release pellets of 

Example 1, and the delayed release pellets of Example 3 and Example 4. The theoretical 

milligram/capsule of components for controlled release capsules, 37.5 mg/capsule are listed in 

Table 7. The theoretical potency of each pellet type was derived based on the starting ingredients 

for manufacture. Based on the actual manufacturing process, along with observation of process 

losses, the target potency value was: 170 mg/gram for Example 1 immediate release pellets, 

107.1 mg/gram for Example 3 delayed release pellets, and 100.2 mg/gram for Example 4 delayed 

release pellets. The components are listed by theoretical milligrams/capsule in Table 7. 

TABLE7 

Components Theoretical milligram/capsule 

Immediate release pellets of Example 1 * 65.79 

Delayed release pellets of Example 3** 104.43 

Delayed release pellets of Example 4*** 111.6 

Capsule shell 81.00 

Total 362.82 

*The theoretical fill weight was calculated based on the theoretical potency of Example 1 

immediate release pellets, 190 mg/gram. 

** The theoretical fill weight was calculated based on the theoretical potency of Example 

3 delayed release pellets, 119.7 mg/gram. 

*** The theoretical fill weight was calculated based on the theoretical potency of 

Example 4 delayed release pellets, 112.0 mg/gram. 

The dissolution profile for SPD465 37.5 mg (lot no. A03549B) is shown in FIG. 6. 

Example 7 

Controlled Release Capsules (SPD465 50 mg/capsule) 

A controlled release capsule was produced by combining the immediate release pellets of 

Example 1, and delayed release pellets of Example 3 and Example 4. The theoretical 
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milligram/capsule of components for controlled release capsules, 50 mg/capsule are listed in 

Table 8. The theoretical potency of each pellet type was derived based on the starting ingredients 

for manufacture. Based on the actual manufacturing process, along with observation of process 

losses, the target potency value was: 170 mg/gram for Example 1 immediate release pellets, 

107.1 mg/gram for Example 3 delayed release pellets, and 100.2 mg/gram for Example 4 delayed 

release pellets. The components are listed by theoretical milligrams/capsule in Table 8. 

TABLES 

Components Theoretical milligram/capsule 

Immediate release pellets of Example 1 * 87.72 

Delayed release pellets of Example 3** 139.24 

Delayed release pellets of Example 4*** 148.80 

Capsule shell 96.00 

Total 471.76 

*The theoretical fill weight was calculated based on the theoretical potency of Example 1 

immediate release pellets, 190 mg/gram. 

** The theoretical fill weight was calculated based on the theoretical potency of Example 

3 delayed release pellets, 119.7 mg/gram. 

*** The theoretical fill weight was calculated based on the theoretical potency of 

Example 4 delayed release pellets, 112.0 mg/gram. 

The dissolution profile for SPD465 50 mg (lot no. A03536B) is shown in FIG. 7. 

Example 8 

A Phase I Pharmacokinetic Study in Healthy Adult Volunteers to Evaluate the Pharmacokinetic 
Profile of the 37.5 mg Controlled Release Composition of Example 6 Relative to 25 mg 

ADDERALL XR® + 12.5 mg Mixed Amphetamine Salts IR (Clinical Study 103) 

The objective of this study was to assess the pharmacokinetics (PK) of the 37.5 mg 

controlled release composition of Example 6 compared to a reference treatment of ADDERALL 

XR® 25 mg followed by a 12.5 mg dose of the mixed amphetamine salts immediate-release (IR) 

formulation disclosed in Example 1 administered 8 hours later. 
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This was an open-label, randomized, single-dose, 2-way crossover, 2-period, phase I 

study with at least a 7-day washout between each period. In period 1, subjects were randomized 

to receive a single morning dose of one of the two study formulations. Each subject was crossed 

over to receive the alternate treatment in the subsequent period. In Treatment A, subjects 

received a single 37.5 mg dose of the controlled release composition of Example 6. In Treatment 

B, subjects received a single 25 mg dose of ADDERALL XR® followed by a 12.5 mg dose of the 

mixed amphetamine salts immediate release formulation of Example 1 administered 8 hours 

later. See Table 9. 

TABLE9 

Treatment Composition Dose Route of 
Administration 

A Composition of Example 6 1 x 37.5 mg Oral 
(Batch no. A03383-002L) 

B ADDERALL XR@ and the 1 x 25 mg ADDERALL XR® Oral 
immediate release bead of (Batch no. A02936B) 
Example 1 followed 8 hours later by 

1 x 12.5 mg bead of Example 
1 (Batch no. A03383-003L) 

At screening, each subject provided a medical and medication history. A 12-lead 

electrocardiogram (ECG), vital signs, height, and weight were obtained. Blood and urine samples 

were collected for routine clinical laboratory analysis, antibody screening for Human 

Immunodeficiency Virus (HIV), Hepatitis B and C, and urine alcohol and drug screen. A serum 

pregnancy test was conducted on all women of child-bearing potential (WOCP) during 

screemng. 

For each treatment period, subjects reported to the clinic the morning prior to dosing at 

which time continued eligibility was confirmed by urine alcohol and drug screen, urine 

pregnancy test for WOCP, weight, routine clinical laboratory analysis, 12-lead ECGs, and vital 

signs. Subjects also underwent a physical examination, and a brief medical and medication 

history was completed. 
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Blood samples for the determination of plasma d- and [-amphetamine concentrations 

were collected at specified times in each treatment period. Vital sign measurements were 

obtained prior to dosing and at 2, 4, 8, 12, 24, and 60 hours post-dose. Adverse events (AEs) and 

concomitant medications were reported throughout each treatment period. Twelve-lead ECG 

measurements were collected prior to dosing and at 2, 4, 8, 12, 24, and 60 hours post-dose. 

Exit assessments at the end of each treatment period included a physical examination, 12-

lead ECG, routine clinical laboratory measurements, vital signs, and AE assessment. A serum 

pregnancy test for WOCP was performed at study exit/withdrawal. A follow-up telephone call to 

assess AEs was made to all subjects 30±2 days after last exposure to study medication. 

Duration of study: 11 days (two treatment periods, each with four days of confinement 

and a 7-day washout period between study medication dosing). 

Pharmacokinetics: d- and [-amphetamine concentrations were determined in plasma 

samples collected at the following times: 30 minutes prior to dosing (Time 0) on Day 1, and at 1, 

2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 14, 16, 24, 36, 48, and 60 hours post-dose for each treatment. Plasma 

d- and [-amphetamine concentrations were measured with a validated liquid chromatography 

with tandem mass spectrometry (LC/MS/MS) method. 

Statistical methods: 

Pharmacokinetic parameters were compared between treatment groups using an analysis 

of variance (ANOVA) with sequence, period, and treatment as fixed effects, and subject nested 

within sequence as a random effect. This analysis was performed for the natural log 

transformations of maximum plasma concentration (Cmax), area under the plasma concentration

time curve from time 0 to time infinity (AUCco-inf)), and area under the plasma concentration-time 

curve from time 0 to last measured time (AUCco-tast)) using SAS PROC MIXED. 

For Cmax, AUCco-inf), and AUCco-tast), exponentiated least squares (LS) means for each 

treatment were obtained by taking the antilog of the LS means on the log scale. Ratios of the 

exponentiated LS means for the test treatment (SPD465 37 .5mg) relative to the reference 

treatment (25mg ADDERALL XR® followed by 12.5mg mixed amphetamine salts IR 8 hours 

later) and 90% confidence intervals (Cis) of the ratios were provided. The 90% Cis were 
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obtained by taking the antilog of the 90% Cis for the difference between the LS means on the log 

scale. 

Cmax, AUCco-tast), AUCco-inf), terminal half-life (tV2), terminal phase rate constant (Az), and 

time of maximum plasma concentration (tmax) were summarized descriptively for each treatment. 

Adverse events were coded using the Medical Dictionary for Regulatory Activities 

(MedDRA) version 7.1 adverse event dictionary. The frequency of treatment-emergent adverse 

events (TEAE) was tabulated by body system and preferred term for each treatment. AEs were 

further summarized by severity, relationship to study drug, gender, and ethnicity. AEs leading to 

study withdrawal were summarized separately by body system, preferred term, and treatment 

group. 

Clinical laboratory evaluations were summarized by treatment and visit. Hematology and 

biochemistry were summarized using descriptive statistics; discrete urinalysis measurements 

were summarized using frequencies and percents and continuous urinalysis measurements were 

summarized using descriptive statistics. Laboratory data outside the normal range was flagged in 

the subject data listings. 

Vital signs, including pulse, systolic and diastolic BP, and respiration rate, were 

summarized by treatment for each measured time point using descriptive statistics. Change from 

baseline was also calculated and summarized for each post baseline time point. 

Results: 

Subject demographics: The overall gender distribution was 60% (12/20) females and 

40% (8/20) males. The overall racial distribution was 90% (18/20) White and 10% (2/20) 

Black/ African-American. The age of the study subjects ranged from 21-50 years with an overall 

mean age (SD) of 30.0 years (8.83). Subjects weighed between 61 kg and 97 kg with a mean 

weight (SD) of 73.8 kg (10.15), and height ranged between 158 cm-188 em with a mean height 

(SD) of 172.6 em (8.05). Body Mass Index ranged between 20.1 kg/m2-29.2 kg/m2 with a mean 

BMI (SD) of 24.75 (2.267). 
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Pharmacokinetic results: 

FIG. 9 shows the d-amphetamine plasma concentration profile of SPD465 37.5 mg 

compared to ADDERALL XR® (25 mg) followed by immediate release mixed amphetamine 

salts (12.5 mg) eight hours later. Exposure to d-amphetamine, as described by Cmax and AUC 

values, was comparable following Treatment A and Treatment B. The 90% CI of the test-to

reference ratios were within the bioequivalence range of 80%-125%. 

FIG. 10 shows the !-amphetamine plasma concentration profile of SPD465 37.5 mg 

compared to ADDERALL XR® (25 mg) followed by immediate release mixed amphetamine 

salts (12.5 mg) eight hours later. Cmax and AUC values of [-amphetamine following a dose of 

Treatment A were similar to those following Treatment B; 90% CI of the test-to-reference ratios 

were within the bioequivalence range of 80%-125%. 

The elimination half lives of d- and [-amphetamine were similar for both treatments. See 

Table 10. 

TABLE 10 

Plasma Pharmacokinetic Parameters ford- and [-Amphetamine After a Single Dose of 37.5 
mg SPD465 (Treatment A) or 25 mg ADDERALL XR ® + 12.5 mg Mixed 
Amphetamine Salts (Treatment B) 

Treatment A Treatment B Exponentiated 

Parameters 
LS Mean 

90%CI Mean LS Mean LS Ratio% n n 
(±SD) Mean (±SD) Mean (A)/(B) 

d-Amphetamine 

Cmax 20 
50.3 

49.7 19 
49.3 

49.2 101.0 (96.9, 105.3) 
(ng/mL) (7.5) (7.4) 

AU Ceo-last) 20 
1058.0 

1042.4 19 
997.9 

1000.8 104.2 (100.2, 108.3 
(ng·hr/mL) (184.5) (172.9) 

AUCco-inf) 20 
1084.9 

1067.8 19 
1019.5 

1022.5 104.4 (100.3, 108.7 
(ng·hr/mL) (196.2) (181.3) 

Tmax 
20 

8.2 
19 9.7(2.1) 

(hr) (2.0) 

l-Amphetamine 

Cmax 20 14.7 14.6 19 16.0 16.0 90.9 (87.5, 94.4) 
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(ng/mL) (2.2) (2.3) 

AU Ceo-last) 20 
353.5 

347.6 19 
364.1 

364.6 95.3 (91.0, 99.8) 
(ng·hr/mL) (66.0) (66.5) 

AUCco-inf) 20 
372.8 

365.9 19 
382.3 

383.9 95.3 (91.2, 99.6) 
(ng·hr/mL) (73.5) (69.0) 

Tmax 
20 

8.4 
19 

10.7 
(hr) (2.1) (1.3) 

LS=Least squares 

Conclusions: 

Treatment A and Treatment B were bioequivalent with respect to Cmax and AUC of d

and [-amphetamine. All treatments were well tolerated and all reported AEs were expected. 

Example 9 
A Phase I Study to Evaluate the Pharmacokinetic Profile of SPD 465 50 mg Under Fed, Fasted, 

and Sprinkled Conditions in Healthy Adult Volunteers (Clinical Study 105) 

This was an open-label, randomized, single-dose, 3-way crossover, 3-period study with a 

minimum 7-day washout between each study drug dosing. Sixteen healthy male and female 

subjects between the ages of 18 and 55 participated in the study. This study was designed to 

evaluate (1) the effect of a high fat meal on the PK of SPD465 50 mg compared to a reference 

treatment and (2) the effect of a SPD465 50 mg capsule sprinkled on applesauce compared to a 

reference treatment. The reference treatment was a 50 mg dose of SPD465 following an at least 

1 0-hour fast. See Table 11. The primary objective of this study was to assess the effect of a high 

fat meal on the bioavailability of SPD465 relative to the fasted state. 

TABLE 11 

Treatment Study Drug Dosage 

Treatment A SPD465 1 x 50 mg capsule 
(reference) (batch no. A03445- after an at least 10 

001L) hour fast 
Treatment B SPD465 1 x 50 mg capsule 

(batch no. A03445- following a high fat 
001L) meal 

Treatment C SPD465 1 x 50 mg capsule 
(batch no. A03445- sprinkled on 1 
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I 001L) I tablespoon of 
applesauce 

The study included three single-dose treatment periods separated by a minimum 7-day 

washout period between study drug dosing. On study day 1 of each period, according to the 

randomization schedule, the subjects were administered a single dose of SPD465 50 mg 

following an at least 10-hour fast, SPD465 50 mg following a standard high fat meal or the 

contents of a SPD465 50 mg capsule sprinkled on applesauce. 

Blood samples for the determination of plasma d- and l- amphetamine concentrations 

were collected 30 minutes prior to drug administration (0 hour) and at 1 ,2, 3, 4, 5, 6, 7, 8, 9, 10, 

12, 14, 16, 24, 36, 48, and 60 hours after dosing in each treatment period. 

Results: 

d-amphetamine 

d-Amphetamine plasma levels as described by Cmax, AUCco-tast), and AUCco-inf) were 

highest in fasted subjects, slightly lower in subjects receiving SPD465 sprinkled on applesauce, 

and lowest in subjects pretreated with a high-fat meal. See Tables 12 and 13. The 90% CI of the 

test-to-reference ratios, with fasted as the reference treatment, were within the typically 

acceptable bioequivalence range of 80% to 125%, which indicates that the there were no 

significant differences across the unfed/fed conditions. The Cis on the ratios between subjects 

receiving the high-fat meal and fasted subjects were less than 100%. 

The median time to maximum d-amphetamine plasma concentrations (T max) in fasted 

subjects and those who received SPD465 sprinkled on applesauce was 7 and 7.5 hours, 

respectively. The Tmax in subjects who received SPD465 following a high-fat meal was delayed 

approximately 4 to 5 hours with a median value of 12 hours. 

Table 12 

d-Amphetamine Plasma Pharmacokinetic Parameters Following a Single Dose 
Administration of 50 mg SPD465 

Parameter Fasted (A) High Fat Meal (B) Sprinkled (C) 
n= 14 n = 16 n = 16 

Cmax (ng/ml) 72.3 60.0 67.3 
Mean (SD) (13.72) (7.09) (7.69) 
Tmax (hr) 7.0 12.0 7.5 
Median (Min, Max) (6.0, 10.0) (8.0, 14.0) (5.0, 9.0) 
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AUCco-tast) (hr*ng/ml) 1531.9 1382.6 1450.8 
Mean (SD) (292.36) (289.85) (253.28) 
AUCco-inf) (hr*ng/ml) 1589.5 1433.8 1497.9 
Mean (SD) (359.98) (339.50) (300.83) 
"Az (1/hr) 0.07 0.07 0.07 
Mean (SD) (0.014) (0.011) (0.012) 
t112 (hr) 10.9 10.5 10.6 
Mean (SD) (2.60) (2.11) (2.22) 
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Table 13 

Statistical Analysis Results of Plasma d-Amphetamine Following a Single Dose 
Administration of 50 mg SPD465 

Parameter Exponentiated LS Means Ratio ofLS 90%CI 
Means 

Fasted High-Fat Sprinkled BIA CIA BIA CIA 
(A) Meal (C) 

n = 14 (B) n = 16 
n= 16 

AUCco-inf) 1528.3 1392.5 1463.7 91.1 95.8 86.7, 91.1, 
(hr*nglmL) 95.8 100.6 
AU Ceo-last) 1484.2 1350.3 1424.5 91.0 96.0 86.7, 91.5, 

(hr*nglmL) 95.5 100.7 
Cmax 69.6 59.4 66.7 85.3 95.8 80.4, 90.3, 

(nglmL) 90.5 101.6 
LS = Least squares 

!-amphetamine 

!-Amphetamine plasma levels as described by Cmax, AUCco-tast), and AUCco-inf) were 

highest in fasted subjects, slightly lower in subjects receiving SPD465 sprinkled on apple sauce, 

and lowest in subjects pretreated with a high-fat meal. See Tables 14 and 15. The 90% CI of the 

test-to-reference ratios, with fasted as the reference treatment, were within the typically 

acceptable bioequivalence range of 80% to 125%, which indicates that the there were no 

significant differences across the unfed/fed conditions. The Cis on the ratios between subjects 

receiving the high-fat meal and fasted subjects were less than 100%. 

The median time to maximum !-amphetamine plasma concentrations (Tmax) in fasted 

subjects and those who received SPD465 sprinkled on applesauce was 7.5 and 8 hours, 

respectively. The Tmax in subjects who received SPD465 following a high-fat meal was delayed 

approximately 4.5 hours with a median value of 12 hours. 
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Table 14 

!-Amphetamine Plasma Pharmacokinetic Parameters Following a Single Dose 
Administration of 50 mg SPD465 

Parameter Fasted (A) High Fat Meal (B) Sprinkled (C) 
n = 14 n= 16 n = 16 

Cmax (nglml) 21.1 17.6 20.0 
Mean (SD) (3.74) (2.21) (2.50) 
Tmax (hr) 7.5 12.0 8.0 
Median (Min, Max) (6.0, 12.0) (8.0, 14.0) (5.0, 12.0) 
AUCco-tast) (hr*nglml) 506.9 448.3 479.2 
Mean (SD) (107.92) (107.79) (100.83) 
AUCco-inf) (hr*nglml) 545.2 481.7 511.4 
Mean (SD) (147.92) (138.43) (127.13) 
"Az (1/hr) 0.05 0.06 0.06 
Mean (SD) (0.014) (0.013) (0.011) 
t112 (hr) 13.6 12.8 13.0 
Mean (SD) (3.70) (3.30) (3.22) 

Table 15 

Statistical Analysis Results of Plasma !-Amphetamine Following a Single Dose 
Administration of 50 mg SPD465 

Parameter Exponentiated LS Means Ratio ofLS 90%CI 

Fasted 
(A) 

n = 14 

AUCco-inf) 522.3 
(hr*nglmL) 
AU Ceo-last) 492.2 

(hr*nglmL) 
Cmax 20.4 

(nglmL) 
LS = Least squares 

Conclusion 

High-Fat 
Meal 
(B) 

n= 16 
463.4 

436.1 

17.4 

Means 
Sprinkled BIA CIA BIA CIA 

(C) 
n = 16 

495.0 88.7 94.8 83.9, 89.6, 
93.9 100.3 

468.1 88.6 95.1 83.8, 90.0, 
93.7 100.5 

19.8 85.2 96.9 80.2, 91.2, 
90.6 103.0 

There were no statistically significant differences in plasma d- or 1- amphetamine levels 

when SPD465 50 mg was administered to subjects in a fasted state, following a high-fat meal, or 

when the SPD465 was administered with applesauce. The pharmacokinetic findings indicate 

that in the presence of a high-fat meal, the rate of absorption of d- and 1- amphetamines is 
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decreased but the extent of absorption is unaffected. Thus, these results show that SPD465 

administered with food was bioequivalent to SPD465 administered without food. 

Example 10 
An open-label, incomplete block randomization, three-period, four treatment, dose escalating 

study of the pharmacokinetics of SPD 465 administered at steady state in healthy adult 
volunteers (Clinical Study 110) 

The primary objective of this study was to determine the pharmacokinetics of SPD465 

following repeat dose administration over a range of doses from 12.5 mg to 75 mg. All18 

subjects received SPD465 at a dose of 12.5 mg once daily for 7 days in Period 1. The dose was 

increased so that about half the subjects received 25 mg and the others received 50 mg once daily 

for the next 7 days (Period 2). In Period 3, all subjects were increased to 75 mg once daily for 7 

days following Period 2. 

Blood samples were collected from each subject on days 1, 5, 6 and 7 of each Period for 

the determination of d- and 1- amphetamine concentrations. Blood and urine samples were 

collected on day 7 of Period 3 for metabolite identification. 

Subjects were administered the SPD465 dosages described in Table 16. 

Table 16 

Dose level Mode of Batch Number 
administration 

12.5 mg (Period 1) 1 x 12.5 mg capsule A08763A 

25 mg (Period 2) 1 x 25 mg capsule A08767A 

50 mg (Period 2) 1 x 50 mg capsule A08762A 

75 mg (Period 3) 2 x 37.5 mg capsules A08761A 

The calculated pharmacokinetic parameters included: 

Cmax: maximum plasma concentration 

Tmax: time of maximum plasma concentration 

area under the plasma concentration-time curve from time 0 to time 24 

hours 

Cmin: minimum plasma concentration 
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CLIP: 

CLIP/Wt: 

R: 

apparent oral clearance 

weight adjusted apparent oral clearance 

accumulation ratio 

AUCo-24/ AUCo-2412.5mg: area under the plasma concentration-time curve from time 0 

to time 24 hours on Day 7 at 25 mg, 50 mg, and 75 mg relative to the AUC0_24 on Day 7 at 12.5 

mg. 

Pharmacokinetic parameters were calculated by non-compartmental techniques using 

WinNonlin® Professional version 4.1. All calculations were based on actual sampling times. 

The pharmacokinetic parameters were determined from plasma concentration-time data 

measured using a validated liquid chromatography with tandem mass spectrometry (LC/MS/MS) 

method. 

The pharmacokinetic results are graphically illustrated in FIGS. 11-12 and 15-16 shown 

in Table 17. 

TABLE 17 

Parameter Statistic Single dose Multiple dose 
(Day 1) (Day 7) 
12.5 mg 12.5 mg 25 mg 50mg 75 mg 
(N=18)* (N=18)* (N=9) (N=8) (N=17)* 

d-amphetamine 

Cmax Mean 17.0 22.4 48.5 94.2 153.5 
(ng/mL) (SD) (2.9) (5.8) (4.6) (32.1) (24.6) 

Tmax Median 8.0 6.0 8.0 6.0 8.0 
(hr) (min., (6.0, 9.0) (2.0, 10.1) (6.0, 9.0) (4.0, 12.1) (6.0, 12.0) 

max.) 
AUCo-24 Mean 248.5 351.3 742.0 1499.7 2526.2 

(hr*ng/mL) (SD) (45.3) (87.5) (77.5) (504.9) (495.1) 
Cmin Mean -- 7.6 17.2 38.2 66.8 

(ng/mL) (SD) (2.9) (5.6) (10.5) (23.8) 
CLIP Mean 39.0 29.5 25.5 29.5 22.9 
(Lihr) (SD) (7.2) (13.5) (2.8) (16.6) (3.7) 

CLIP/Wt Mean 0.51 0.40 0.35 0.40 0.31 
(L/hrlkg) (SD) (0.09) (0.18) (0.05) (0.23) (0.06) 

R Mean -- 1.4 -- -- --

(SD) (0.30) 
AUCo-24/ Mean -- -- 2.2 4.2 8.0 
AUCo-24 (SD) (0.4) (0.6) (4.0) 
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12.5mg 
!-amphetamine 

Cmax Mean 5.2 7.6 15.9 30.2 52.0 
(ng/ml) (SD) (0.9) (1.8) (1.6) (8.7) (9.6) 
Tmax Median 8.0 8.0 8.0 9.0 8.0 
(hr) (min., (6.0, 10.0) (2.0, 10.1) (4.0, 9.0) (4.0, 12.1) (6.0, 12.0) 

max.) 
AUCo-24 Mean 81.3 126.4 261.5 514.7 899.3 

(hr*ng/mL) (SD) (14.8) (29.9) (31.8) (148.5) (205.9) 
Cmin Mean -- 3.0 6.6 14.8 26.8 

(ng/mL) (SD) (1.0) (2.1) (4.3) (10.1) 
CLIP Mean 39.7 26.8 24.2 26.6 21.6 
(Lihr) (SD) (7.1) (10.2) (3.1) (9.7) (3.9) 

CL/F/Wt Mean 0.52 0.36 0.34 0.36 0.30 
(L/hrlkg) (SD) (0.08) (0.14) (0.05) (0.14) (0.07) 

R Mean -- 1.6 -- -- --

(SD) (0.3) 
AUCo-24/ Mean -- -- 2.2 4.1 7.8 
AUCo-24 (SD) (0.4) (0.8) (3.4) 
12.5 mg 

*N indicates the number of subjects in the safety population who took drug. Due to early 
termination or missing data, some subjects may not be contributing to the results at all time 
points. 

The dose proportionality of the Cmax and AUC0_24 of SPD465 d- and 1- amphetamine 

were analyzed using the power model and graphically by plotting individual subject and mean 

Day 7 Cmax and AUC0_24 against dose with the estimated power model regression line. See 

FIGS. 13-14 and 17-18. 

These results showed that repeated doses of SPD465 led to the accumulation of d- and!

amphetamine in plasma consistent with the half-life and dosing of the compound. Further, the 

Cmax and AUC0_24 increased linearly with increasing doses of SPD465. Because SPD465 

includes an immediate release bead, a delayed pulsed release bead, and a sustained release bead 

in a 1:1:1 ratio, the Cmax and AUC0_24 for the sustained release bead alone also increases 

linearly with increasing doses of SPD465 (e.g., the Cmax for 25 mg of the sustained release bead 

is twice the Cmax for 12.5 mg of the sustained release bead, and the Cmax for 37.5 mg of the 

sustained release bead is 3x the Cmax for 12.5 mg of the sustained release bead). 

The disclosures of patents, patent applications, publications, product descriptions, and 
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protocols cited throughout this application are incorporated by reference in their entireties. 

It is to be understood that the scope of the present invention is not to be limited to the 

specific embodiments described above. The invention may be practiced other than as particularly 

described and still be within the scope of the accompanying claims. 
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CLAIMS: 

1. A pharmaceutical composition comprising: 

(a) an immediate release bead comprising at least one amphetamine salt; 

(b) a first delayed release bead comprising at least one amphetamine salt; and 

(c) a second delayed release bead comprising at least one amphetamine salt; 

wherein the first delayed release bead provides pulsed release of the at least one 

amphetamine salt and the second delayed release bead provides sustained release of the at least 

one amphetamine salt. 

2. The pharmaceutical composition of claim 1, wherein the first delayed release bead 

and the second delayed release bead comprise an enteric coating. 

3. The pharmaceutical composition of claim 2, wherein the enteric coating is pH 

dependent. 

4. The pharmaceutical composition of claim 2, wherein the first delayed release bead 

and the second delayed release bead comprise different enteric coatings. 

5. The pharmaceutical composition of claim 2, wherein the first delayed release bead 

and the second delayed release bead comprise the same enteric coating. 

6. The pharmaceutical composition of claim 1, wherein the pharmaceutical 

composition is bioequivalent to ADDERALL® XR followed by an immediate release 

amphetamine formulation administered 8 hours after the ADDERALL® XR; 

wherein the combined dosage of the ADDERALL® XR and the immediate release 

formulation is equal to the dosage of the pharmaceutical composition. 

7. The pharmaceutical composition of claim 1, wherein administration of a 37.5 mg 

dose of the pharmaceutical composition to a human patient results in a d-amphetamine Cmax of 

about 50 ng/ml. 
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8. The pharmaceutical composition of claim 1, wherein the d-amphetamine area 

under the curve from time 0 to the last measured time (AUCo-tast) after administration of a 37.5 

mg dose of the pharmaceutical composition to a human patient is about 1058 ng·hr/ml. 

9. The pharmaceutical composition of claim 1, wherein the d-amphetamine area 

under the curve from time 0 to time infinity (AUCo-inf) after administration of a 37.5 mg dose of 

the pharmaceutical composition to a human patient is about 1085 ng·hr/ml. 

10. The pharmaceutical composition of claim 1, wherein the d-amphetamine Tmax is 

about 8.2 hours after administration of a 37.5 mg dose of the pharmaceutical composition to a 

human patient. 

11. The pharmaceutical composition of claim 1, wherein the [-amphetamine Cmax after 

administration of a 37.5 mg dose of the pharmaceutical composition to a human patient is about 

15 ng/ml. 

12. The pharmaceutical composition of claim 1, wherein the [-amphetamine area 

under the curve from time 0 to the last measured time (AUCo-tast) after administration of a 37.5 

mg dose of the pharmaceutical composition to a human patient is about 354 ng·hr/ml. 

13. The pharmaceutical composition of claim 1, wherein the [-amphetamine area 

under the curve from time 0 to time infinity (AUCo-inf) after administration of a 37.5 mg dose of 

the pharmaceutical composition to a human patient is about 373 ng·hr/ml. 

14. The pharmaceutical composition of claim 1, wherein the [-amphetamine T max is 

about 8.4 hours after administration of a 37.5 mg dose of the pharmaceutical composition to a 

human patient. 

15. The pharmaceutical composition of claim 1, wherein the immediate release bead 

and at least one delayed release bead are present on a single core. 

16. The pharmaceutical composition of claim 1, wherein the immediate release bead 

and at least one delayed release bead are present on different cores. 
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17. The pharmaceutical composition of claim 1, wherein the at least one amphetamine 

salt is coated onto a core. 

18. The pharmaceutical composition of claim 1, wherein the at least one amphetamine 

salt is incorporated into a core. 

19. The pharmaceutical composition of claim 2, which further comprises a protective 

layer over at least one enteric coating. 

20. The pharmaceutical composition of claim 2, which further comprises a protective 

layer between the amphetamine salt and at least one enteric coating. 

21. The pharmaceutical composition of claim 1, wherein the at least one amphetamine 

salt is selected from the group consisting of dextroamphetamine sulfate, dextroamphetamine 

saccharate, amphetamine aspartate monohydrate, amphetamine sulfate, and mixtures thereof. 

22. The pharmaceutical composition of claim 21, wherein the at least one 

amphetamine salt is a mixture of dextroamphetamine sulfate, dextroamphetamine saccharate, 

amphetamine aspartate monohydrate, and amphetamine sulfate. 

23. The pharmaceutical composition of claim 1, wherein the composition does not 

exhibit a food effect. 

24. The composition of claim 6, wherein the amount of at least one amphetamine salt 

is about 12.5 mg. 

25. The composition of claim 6, wherein the amount of at least one amphetamine salt 

is about 18.75 mg. 

26. The composition of claim 6, wherein the amount of at least one amphetamine salt 

is about 25 mg. 

27. The composition of claim 6, wherein the amount of at least one amphetamine salt 

is about 31.25 mg. 
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28. The composition of claim 6, wherein the amount of at least one amphetamine salt 

is about 37.5 mg. 

29. The composition of claim 6, wherein the amount of at least one amphetamine salt 

is about 43.75 mg. 

30. The composition of claim 6, wherein the amount of at least one amphetamine salt 

is about 50 mg. 

31. The composition of claim 6, wherein the amount of at least one amphetamine salt 

is about 62.5 mg. 

32. The composition of claim 6, wherein the amount of at least one amphetamine salt 

is about 75 mg. 

33. A pharmaceutical composition comprising: 

at least one amphetamine salt and a pharmaceutically acceptable carrier; 

wherein the composition provides an about bioequivalent plasma level of amphetamine in a 

patient compared to an equivalent amount of at least one amphetamine salt contained in the 

combination of ADDERALL® and an immediate release amphetamine salt composition when 

the immediate release composition is administered to the patient about 8 hours after the 

ADDERALL®. 

34. The composition of claim 33, wherein the composition provides an about 

bioequivalent plasma level of d-amphetamine in the patient compared to an equivalent amount of 

at least one amphetamine salt contained in the combination of ADDERALL® and an immediate 

release amphetamine salt composition when the immediate release composition is administered 

to the patient about 8 hours after the ADDERALL®. 

35. The composition of claim 33, wherein the composition provides an about 

bioequivalent plasma level of !-amphetamine in the patient compared to an equivalent amount of 

at least one amphetamine salt contained in the combination of ADDERALL® and an immediate 
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release amphetamine salt composition when the immediate release composition is administered 

to the patient about 8 hours after the ADDERALL®. 

36. A method for treating ADHD, which comprises administering the pharmaceutical 

composition of claim 1 to a patient suffering from ADHD. 

37. A sustained release pharmaceutical composition comprising: 

(a) at least one amphetamine salt, 

(b) a sustained release coating, and 

(c) a delayed release coating, 

wherein the at least one amphetamine salt is released about 4 to about 6 hours after oral 

administration to a patient. 

38. The pharmaceutical composition of claim 37, wherein the sustained release 

coating is external to the delayed release coating. 

39. The pharmaceutical composition of claim 37, wherein about 50% of the at least 

one amphetamine salt is released at about six hours at a pH of about 7.5. 

40. The pharmaceutical composition of claim 37, comprising: 

(a) at least one amphetamine salt layered onto a core, 

(b) a delayed release coating layered onto the at least one amphetamine salt; 

(c) a sustained release coating layered onto the delayed release coating, and 

(d) a protective coating layered onto the sustained release coating. 

41. The pharmaceutical composition of claim 37, wherein the at least one 

amphetamine salt comprises dextroamphetamine sulfate, dextroamphetamine saccharate, 

amphetamine aspartate monohydrate, amphetamine sulfate, and mixtures thereof. 

42. The pharmaceutical composition of claim 37, wherein the delayed release coating 

is selected from the group consisting of: cellulose acetate phthalate; cellulose acetate trimellitate; 

hydroxypropyl methylcellulose phthalate; polyvinyl acetate phthalate; 
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carboxymethylethylcellulose; co-polymerized methacrylic acidlmethacrylic acid methyl esters, 

EUDRAGIT® L12.5, LlOO; EUDRAGIT® S 12.5, S 100; and EUDRAGIT® FS30 D. 

43. The pharmaceutical composition of claim 37, wherein the sustained release 

coating is selected from the group consisting of: polyvinyl acetate, cellulose acetate, cellulose 

acetate butyrate, cellulose acetate propionate, ethyl cellulose, fatty acids and esters thereof, alkyl 

alcohols, waxes, zein (prolamine from corn), EUDRAGIT® RS and RL30D, EUDRAGIT® 

NE30D, AQUACOAT®, SURELEASE®, KOLLICOAT® SR30D, and cellulose acetate latex. 

44. The pharmaceutical composition of claim 42, wherein the delayed release coating 

is EUDRAGIT® FS-30D. 

45. The pharmaceutical composition of claim 43, wherein the sustained release 

coating is SURELEASE®. 

46. The pharmaceutical composition of claim 37, comprising 12.5 mg of the at least 

one amphetamine salt; wherein the composition has and-amphetamine AUC (0-inf) of about 367 

ng.hr/mL. 

4 7. The pharmaceutical composition of claim 37, comprising 12.5 mg of the at least 

one amphetamine salt; wherein the composition has an !-amphetamine AUC (0-inf) of about 125 

ng.hr/mL. 

48. The pharmaceutical composition of claim 37, wherein the composition comprises 

18.75 mg, 25 mg, 31.25 mg, 37.5 mg, or 50 mg of at least one amphetamine salt and has an AUC 

(0-inf) that is linearly proportional to the AUC (0-inf) for a 12.5 mg at least one amphetamine 

salt composition. 

49. The pharmaceutical composition of claim 37, comprising 12.5 mg of the at least 

one amphetamine salt; wherein the composition has and-amphetamine Cmax of about 18.67 

ng/mL. 
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50. The pharmaceutical composition of claim 37, comprising 12.5 mg of the at least 

one amphetamine salt; wherein the composition has an !-amphetamine Cmax of about 5.64 

ng/mL. 

51. The pharmaceutical composition of claim 37, wherein the composition comprises 

18.75 mg, 25 mg, 37.5 mg, or 50 mg of at least one amphetamine salt and has a Cmax that is 

linearly proportional to the Cmax for a 12.5 mg at least one amphetamine salt composition. 

52. The pharmaceutical composition of claim 37, comprising 12.5 mg of the at least 

one amphetamine salt; wherein the composition has and-amphetamine Tmax of about 8.83 

hours. 

53. The pharmaceutical composition of claim 37, comprising 12.5 mg of the at least 

one amphetamine salt; wherein the composition has an !-amphetamine Tmax of about 9.33 

hours. 

54. The pharmaceutical composition of claim 37, wherein the composition comprises 

18.75 mg, 25 mg, 37.5 mg, or 50 mg of at least one amphetamine salt and has a Tmax that is 

linearly proportional to the Tmax for a 12.5 mg at least one amphetamine salt composition. 

55. A method of treating ADHD comprising administering the pharmaceutical 

composition of claim 37 in combination with an immediate release mixed amphetamine salt 

composition and/or an extended release mixed amphetamine salt composition to a patient in need 

of such treatment. 

56. The method of claim 55, wherein the pharmaceutical composition of claim 37 and 

the immediate release mixed amphetamine salt composition and/or the extended release mixed 

amphetamine salt composition are administered simultaneously. 

57. The method of claim 55, wherein the sustained release pharmaceutical 

composition comprises about 10% to about 150% of the amphetamine dosage of the immediate 

release mixed amphetamine salt composition and/or an extended release mixed amphetamine salt 

composition. 
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58. The method of claim 55, wherein the immediate release mixed amphetamine salt 

composition and/or an extended release mixed amphetamine salt composition is ADDERALL 

XR® 
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Abstract 

A multiple pulsed dose drug delivery system for pharmaceutically active amphetamine 

salts, comprising a pharmaceutically active amphetamine salt covered with an immediate-release 

coating and a pharmaceutically active amphetamine salt covered with an enteric coating wherein 

the immediate release coating and the enteric coating provide for multiple pulsed dose delivery 

of the pharmaceutically active amphetamine salt. The product can be composed of either one or a 

number of beads in a dosage form, including either capsule, tablet, or sachet method for 

administering the beads. 
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FIG.S 
Dissolution Profile of SPD465 25mg Capsules Lot# A03547A 
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FIG.6 

Dissolution Profile of SPD465 37.5mg Capsules Lot# A035498 
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FIG. 7 
Dissolution Profile of SPD465 50mg Capsules Lot# A035368 
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FILED UNDER 37 CFR 1.53{b) 
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Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
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• $300 Statutory basic filing fee. 
• $130 Surcharge. 

• The application search fee has not been paid. Applicant must submit $500 to complete the search fee. 
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examination fee for a large entity 

• Total additional claim fee(s) for this application is $1900 
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P.O. Box 1450 

Alexandria VA 22313-1450 
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for the Application (as shown on accompanying Fee Transmittal), a Petition for Extension of Time, 

and Part 2 Copy ofNotice. 

Page 75 of 821



Application No.: 11/383,066 2 Docket No.: 2034211202653-USS 

Please charge our Credit Card in the amount of $2,750.00 covering the fees set forth in 

37 CFR 1.16(f), 1.16(a)(1), 1.16(k), 1.16(o), 1.17(a)(3), and 1.16(i). The Commissioner is 

authorized to charge any deficiency of up to $300.00 or credit any excess in this fee to Deposit 

Account No. 04-0100. 
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CONFIRMATION NO. 7083 
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Attorney Date Mailed: 05/24/2006 

( ()- ')'/- o':) 
NOTICE TO FiLE MISSING PARTS OF NONPROVISIONAL APPLICA ~ION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 
Applicant must submit $ 300 to complete the basic filing fee for a non-smali entity. If appropriate, applicant 
may make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 
CFR 1.27). 

• The oath or declaration is missing. A properly signed oath or declaration in compliance with 37 CFR 1.63, 
identifying the application by the above Application Number and Filing Date, is required. 
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63 
signed by all available joint inventors, or if no inventor is available by a party.with sufficient proprietary 
interest, is required. · 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Additional claim fees of $1900 as a non-small entity, including any required multiple dependent claim fee, are 
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are due. 
• To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or 
declaration) as set forth in 37 CFR 1.16(f) of $130 for a non-small entity, must be submitted with the missing items 
identified in this letter. 

SUMMARY OF FEES DUE: 

Total additional fee(s) required for this application is $3030 for a Large Entity 
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• $300 Statutory basic"filing fee. 
• $13b Surcharge. 

• The application search fee has not been paid. Applicant must submit $500 to complete the search fee. 
• The application examination fee has not been paid. Applicant must submit $200 to complete the 

examination fee for a large entity 

• Total additional claim fee(s) for this application is $1900 

• $1900 for 38 total claims over 20. 

Replies should be mailed to: Mail Stop Missing Parts 

Commissioner for Patents 

P.O. Box 1450 

Alexandria VA 22313-1450 

A copy of this notice MUST be returned with the reply. 

1) 272-4000, or 1-800-PT0-9199, or 1-800-972-6382 
PART 1- ATTORNEY/APPLICANT COPY 
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Attorney Docket Number:: 

Request for Early Publication?:: 

Request for Non-Publication?:: 

Total Drawing Sheets:: 
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SYSTEM 

20342/1202653-USS 

No 

No 

10 

No 

No 

No 

Inventor 

CanadaYS 
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Country of Residence:: 
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State or Province of mailing address:: 
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Primary Citizenship Country:: 

Status:: 
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Country of Residence:: 
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Inventor 
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Stephanie 

Read 
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PA 
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Inventor 
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Richard 
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Primary Citizenship Country:: 

Status:: 

Given Name:: 

Family Name:: 

City of Residence:: 

State or Province of Residence:: 

Country of Residence:: 

Street of mailing address:: 

City of mailing address:: 

State or Province of mailing address:: 

Postal or Zip Code of mailing address:: 

Correspondence Information 

Correspondence Customer Number:: 

Representative Information 

Representative Customer Number:: 

Domestic Priority Information 

Foreign Priority Information 

Assignee Information 

Assignee name:: 

Street of mailing address:: 

19010 

Inventor 

United Kingdom 

Full Capacity 

Paul 

Hodgkins 

Exton 

PA 

us 
15 Landon Way 

Exton --

PA 

19341 

07278 

07278 

SHIRE LLC 
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PTO/SB/22 (09-06) 
Approved for use through 03/31/2007. OMB 0651-0031 

U.S. Patent and Trademar1< Office; U.S. DEPARTMENT OF COMMERCE 
Under the PapeiWork Reduction Act of 1995, no persons are required to respond to a collection of information unless ~displays a valid OMB control number. 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 
FY 2006 

(Fees pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818).) 

Application Number 11/383,066-Conf. #7083 

For CONTROLLED DOSE DRUG DELIVERY SYSTEM 

Art Unit N/A 

Docket Number (Optional) 

20342/1202653-US8 

Filed May 12, 2006 

Examiner Not Yet Assigned 

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above 
identified application. 

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below): 

Fee 

D One month (37 CFR 1.17(a)(1)) $120 

D Two months (37 CFR 1.17(a)(2)) $450 

0 Three months (37 CFR 1.17(a)(3)) $1020 

D Four months (37 CFR 1.17(a)(4)) $1590 

D Five months (37 CFR 1.17(a)(5)) $2160 

D Applicant claims small entity status. See 37 CFR 1.27. 

D A check in the amount of the fee is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 

Small Entit~ Fee 

$60 $ 

$225 $ 

$510 $ 1,020.00 

$795 $ 

$1080 $ 

D The Director has already been authorized to charge fees in this application to a Deposit Account. 

0 The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 
Deposit Account Number 04-0100 I have enclosed a duplicate copy of this sheet. 

lamthe D 
D 
0 
D 

applicant/inventor. 

assignee of record of the entire interest. See 37 CFR 3. 71. 
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96). 

attorney or agent of record. Registration Number 52,392 

attorney or agent under 37 CFR 1.34. 
Registration number if acting under 37 CFR 1.34 

~ h'-rn~./ #;rww;s.AJ &~.t17->) 
S;gnature 

October 24, 2006 
Date 

Paul M. Zagar (212) 527-7700 
Typed or printed name Telephone Number 

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more 
than one signature is required, see below. 

D Total of forms are submitted. 
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Docket No.: 20342/1202653-USS 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Amir Shojaei 

Application No.: 111383,066 

Filed: May 12, 2006 

For: CONTROLLED DOSE DRUG DELIVERY 
SYSTEM 

Confirmation No.: 

Art Unit: N/A 

Examiner: Not Yet Assigned 

FIRST PRELIMINARY AMENDMENT 

MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

INTRODUCTORY COl\IIMENTS 

Prior to examination on the merits, please amend the above-identified U.S. patent 

application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 

of this paper. 

Remarks begin on page 6 of this paper. 
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Application No. 11/383,066 2 Docket No.: 20342/1202653-USS 

LISTING OF CLAIMS 

1. (Original) A pharmaceutical composition comprising: 

(a) an immediate release bead comprising at least one amphetamine salt; 

(b) a first delayed release bead comprising at least one amphetamine salt; and 

(c) a second delayed release bead comprising at least one amphetamine salt; 

wherein the first delayed release bead provides pulsed release of the at least one 

amphetamine salt and the second delayed release bead provides sustained release of the at least one 

amphetamine salt. 

2. (Original) The pharmaceutical composition of claim 1, wherein the first delayed 

release bead and the second delayed release bead comprise an enteric coating. 

3. (Original) The pharmaceutical composition of claim 2, wherein the enteric coating is 

pH dependent. 

4. (Original) The pharmaceutical composition of claim 2, wherein the first delayed 

release bead and the second delayed release bead comprise different enteric coatings. 

5. (Original) The pharmaceutical composition of claim 2, wherein the first delayed 

release bead and the second delayed release bead comprise the same enteric coating. 

6. (Original) The pharmaceutical composition of claim 1, wherein the pharmaceutical 

composition is bioequivalent to ADDERALL® XR followed by an immediate release amphetamine 

formulation administered 8 hours after the ADDERALL® XR; 

wherein the combined dosage of the ADDERALL® XR and the immediate release 

formulation is equal to the dosage of the pharmaceutical composition. 

7. (Original) The pharmaceutical composition of claim 1, wherein administration of a 

37.5 mg dose of the pharmaceutical composition to a human patient results in ad-amphetamine Cmax 

of about 50 ng/ml. 
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8. (Original) The pharmaceutical composition of claim 1, wherein the d-amphetamine 

area under the curve from time 0 to the last measured time (AUCo.Jast) after administration of a 37.5 

mg dose of the pharmaceutical composition to a human patient is about 1058 ng·hr/ml. 

9. (Original) The pharmaceutical composition of claim 1, wherein the d-amphetamine 

area under the curve from time 0 to time infinity (AUCo-inr) after administration of a 37.5 mg dose of 

the pharmaceutical composition to a human patient is about 1085 ng·hr/ml. 

10. (Original) The pharmaceutical composition of claim 1, wherein the d-amphetamine 

T max is about 8.2 hours after administration of a 3 7.5 mg dose of the pharmaceutical composition to 

a human patient. 

11. (Original) The pharmaceutical composition of claim 1, wherein the [-amphetamine 

Cmax after administration of a 37.5 mg dose of the pharmaceutical composition to a human patient is 

about 15 ng/ml. 

12. (Original) The pharmaceutical composition of claim 1, wherein the [-amphetamine 

area under the curve from time 0 to the last measured time (AUCo.Jast) after administration of a 37.5 

mg dose of the pharmaceutical composition to a human patient is about 354 ng·hr/ml. 

13. (Original) The pharmaceutical composition of claim 1, wherein the [-amphetamine 

area under the curve from time 0 to time infinity (AUCo-inr) after administration of a 37.5 mg dose of 

the pharmaceutical composition to a human patient is about 373 ng·hr/ml. 

14. (Original) The pharmaceutical composition of claim 1, wherein the [-amphetamine 

T max is about 8.4 hours after administration of a 37.5 mg dose of the pharmaceutical composition to 

a human patient. 

15. (Original) The pharmaceutical composition of claim 1, wherein the immediate 

release bead and at least one delayed release bead are present on a single core. 

16. (Original) The pharmaceutical composition of claim 1, wherein the immediate 

release bead and at least one delayed release bead are present on different cores. 
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17. (Original) The pharmaceutical composition of claim 1, wherein the at least one 

amphetamine salt is coated onto a core. 

18. (Original) The pharmaceutical composition of claim 1, wherein the at least one 

amphetamine salt is incorporated into a core. 

19. (Original) The pharmaceutical composition of claim 2, which further comprises a 

protective layer over at least one enteric coating. 

20. (Original) The pharmaceutical composition of claim 2, which further comprises a 

protective layer between the amphetamine salt and at least one enteric coating. 

21. (Original) The pharmaceutical composition of claim 1, wherein the at least one 

amphetamine salt is selected from the group consisting of dextroamphetamine sulfate, 

dextroamphetamine saccharate, amphetamine aspartate monohydrate, amphetamine sulfate, and 

mixtures thereof. 

22. (Original) The pharmaceutical composition of claim 21, wherein the at least one 

amphetamine salt is a mixture of dextroamphetamine sulfate, dextroamphetamine saccharate, 

amphetamine aspartate monohydrate, and amphetamine sulfate. 

23. (Original) The pharmaceutical composition of claim 1, wherein the composition does 

not exhibit a food effect. 

24. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 12.5 mg. 

25. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 18.75 mg. 

26. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 25 mg. 
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27. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 31.25 mg. 

28. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 37.5 mg. 

29. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 43.75 mg. 

30. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 50 mg. 

31. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 62.5 mg. 

32. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 75 mg. 

33-58. (Canceled) 
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REMARKS 

Claims 33-58 have been canceled, without prejudice to pursue them in one or more 

continuation applications. No new matter has been added. Claims 1-32 are pending and at issue. 

Prompt and favorable consideration of the present application is earnestly solicited. 

Dated: October 24, 2006 

By~~~~~~~-----
Paul . Zagar 

Registration o.: 52,392 
DARBY & DARBY P.C. 
P.O. Box 5257 
New York, New York 10150-5257 
(212) 527-7700 
(212) 527-7701 (Fax) 
Attorneys/Agents For Applicant 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

DECLARATION FOR PATENT APPLICATION 

As the below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor of the subject matter which is described and 
claimed and for which a patent is sought on the invention entitled: 

CONTROLLED DOSE DRUG DELIVERY SYSTEM 

the specification of which was filed on May 12, 2006 as Application No. 11/383,066. 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by an amendment, if any, specifically referred 
to herein. I do not know and do not believe that the same was ever known or used in the 
United States of America before my or our invention thereof or patented or described in any 
printed publication in any country before my or our invention thereof, or more than one year 
prior to this application, or in public use or on sale in the United States of America more than 
one year prior to this application, that the invention has not been patented or made the subject 
of an inventor's certificate issued before the date of this application in any country foreign to 
the United States of America on an application filed by me or my legal representatives or 
assigned more than twelve months prior to this application. 

I acknowledge the duty to disclose all information known to me that is material to 
patentability in accordance with Title 37, Code of Federal Regulations, § 1.56. 

FOREIGN PRIORITY CLAIM 

I hereby claim foreign priority benefits under Title 35, United States Code § 119(a)-(d) of any 
foreign application(s) for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before 
that of the application on which priority is claimed: 

[B no such foreign applications have been filed 

D such foreign application have been filed as follows: 
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EARLIEST FOREIGN APPLICATION(S), IF ANY FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 

Application Number Country Date of Filing 
Priority Claimed 

Under 35 USC 119 

Yes No 
- -

Yes No 
- -

Yes No 
- -

ALL FOREIGN APPLICATION(S), IF ANY FILED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 

Application Number Country Date of Filing 

CLAIM FOR BENEFIT OF EARLIER U.S. PROVISIONAL APPLICATIONS 

I hereby claim priority benefits under Title 35, United States Code § 119( e), of any United 
States provisional patent application(s) listed below: 

G no such U.S. provisional applications have been filed. 

D such U.S. provisional application have been filed as follows: 

Application Number Date of Filing 
Priority Claimed 

Under 35 USC 119 

Yes No 
- -

Yes No 
- -

Yes No 
- -

CLAIM FOR BENEFIT OF EARLIER U.S./PCT APPLICA TION(S) 

I hereby claim the benefit under Title 35, United States Code, § 120 of the United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by 
the first paragraph of Title 35, United States Code, §112, I acknowledge the duty to disclose 
all information that is material to patentability in accordance with Title 37, Code ofFederal 
Regulations, § 1.56 which became available to me between the filing date of the prior 
application and the national or PCT international filing date of this application: 

2 
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Q no such U.S./PCT applications have been filed. 

D such U.S./PCT application have been filed as follows: 

Application Number Date of Filing 

Attorney Docket No.: 2034211202653-USS 

Status 
(Patented/Pending/ Abandoned) 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section I 001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

I hereby appoint the practitioners under Customer Number 

07278 

jointly, and each of them severally, my attorneys at law/patent agent(s), with full power of 
substitution, delegation and revocation, to prosecute this application, to make alterations and 
amendments therein, to receive the patent, and to transact all business in the U. S. Patent and 
Trademark Office connected therewith. 

Please mail all correspondence to Customer Number 07278, whose address is: 

Darby & Darby P.C. 
P.O. Box 5257 

New York, New York 10150-5257 

3 
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Full name of sole or first inventor 

Amir Shojaei 
Sole or first inventor's signature 

Residence 

Phoenixville, Pennsylvania 
Citizenship Canada 
Mailing Address 

24 I Rivercrest Drive 
Phoenixville, Pennsylvania I9460 

Full name of second inventor, if any 

Rick Couch 
Second inventor's signature I Date 

Residence 

Bryn Mawr, Pennsylvania 
Citizenship us 
Mailing Address 

777 Woodleave Road 
Bryn Mawr, Pennsylvania I90IO 

Full name of third inventor, if any 

Paul Hodgkins 
Third inventor's signature I Date 

Residence 

Exton, Pennsylvania 
Citizenship UK 
Mailing Address 

I5 Landon Way 
Exton, Pennsylvania I 934 I 

Full name of fourth inventor, if any 

Stephanie Read 
Fourth inventor's signature I Date 

Residence 

Philadelphia, Pennsylvania 
Citizenship us 
Mailing Address 

237 Gay Street, 
Phiadelphia, Pennsylvania I9I28 

4 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

DECLARATION FOR PATENT APPLICATION 

As the bdow named inventor, I hereby declare that: 

My res.idence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor of the subject matter which is described and 
claimed and for which a patent is sought on the invent\on entitled: 

CONTROLLED DOSE DRUG DELIVERY SYSTEM 

the specification of which was filed on May 12, 2006 as Application No. 11/383,066. 

I hereby state that I have reviewed and U1lderstand the contents of the above identified 
specification, including the claims, as amended by an amendment, if any, specifically referred 
to herein. I do not know and do not believe that the same was ever known or used in the 
United States of America before my or our invention thereof or patented or described in any 
printed publication in any country before my or our invention thereof, or more than one year 
prior to this application, or in pubHc use or on sale in the United States of America more than 
one year prior to til is application, that the invention has not been patented or made the subject 
of an inventor's certificate issued before rhe date of this application in any country foreign to 
the United States of America on an application filed by me or my legal representatives or 
assigned more than twelve months prior to this application. 

T acknowledge the duty to disclose all information known to me that is material to 
patentability in accordance with Title 37, Code of Federal Regulations, § 1.56. 

FOREIGN PRIORITY CLAIM 

I hereby claim foreign priority benefits under Title 35, United States Code § ll9(a)-(d) of any 
foreign application(s) for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before 
that of the application on which priority is claimed: 

0 110 such foreign applications have been filed 

0 such foreign application have been filed as follows: 

@002 
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Attol'lley Docket No.: 20342/1202653-USS 

EARLIEST FOREIGN APPLICATION(S), fF ANY FILED WlTHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO TillS U.S. APPLICATION 

Application Number Countly Date of Filing 
Pl'iority Claimed 

Under 35 USC 1.19 

Yes No - -
Ye~ No - -

Yes No - -

ALL fOREIGN APPLICATION($), IF ANY FILED MORE THAN 12 MONTHS 
(6 MONTIIS FOR OESIGN) PRIOR TO THIS U.S. APPLICATION 

AJ>Illication Numbel' Country DateofFilln~ 

CLAIM FOR BENEFIT OF EARLIER U.S. PROVISIONAL APPLICATIONS 

I hereby claim pl'iority benefits under Title 35, United States Code § U 9(e), of any United 
States provisional patent application(s) listed below: 

G no such U.S. provisional applications have been filed. 

0 such U.S. provisional application have been filed a$ follows: 

Application Number Date of Filing 
Priority Claimed 

Under 35 USC 119 

Yes No - -
Yes No 

- -

Yes No - -

CLAIM FOR BENEFIT OF EARLIER U.S./PCT APPLICA TION(S) 

I hereby claim the benefit under Title 35, United States Code, § 120 of the United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by 
the first paragraph of Title 35, United States Code, § 112, 1 acknowledge the duty to disclose 
all information that is material to patentability in accordance with Title 37, Code of Federal 
Regulations, § 1.56 which became available co me between the filing date of the prior 
application and the national or PCT international filing date of this application: 

2 

141003 
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' . 

[!] no such U.S./PCT application8 have been filed. 

0 such lJ.S./PCT application have been filed as follows: 

Applic:ilion Number Date of Piling 

Attorney Docket No.; 20342/1202653-USS 

Status 
(Patented/Pending/ Abandoned) 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

I hereby appoint the practitioners under Customer Number 

07278 

jointly, and each of them severally, my attorneys at J.aw/patent agcnt(s), with full power of 
substitution, delegation and revocation, to prosecute this application, to make alterations and 
amendments £herein, to receive the patent, and to transact all business in the U.S. Patent and 
Trademark Office connected therewith. 

Please mail all correspondence to Customer Number 07278, whose address is: 

Darby & Dorby P.C. 
P.O. Bo" .5257 

New York, New York !0150-5257 

3 
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~ull name of sole or thot inventor 

Amir Shojaei 
Solo ut first inv~mor"~ signalute 

Reside!lce 

Phoenixville, Pennsylvania 
Cili~ellShip us 
Maliing Acldrc" 

241 Rivc:rcrest Drive 
Phuc:nix.ville, Pennsylvilllill. 19460 

Full ml!ne of ~~cond inv~n!Ot, if ~ny 

-Ride CQ~o~gl:i 
Seooml inventor'~ ~isn~lure 

Resi<lenc~ 

Bryn Mawr, Pennsylvania 
C.:itiz~nship US 

777 Woodlenve Road 
Bryn Mawr, Pennsylvania 19010 

Full name t'f third inventor. if any 

Paul Hodgkins 
Third invcnlor'~ •ignature 

Rcsidcnc~ 

Exton, Pennsylvania 
Cilil:enship UK 
M~iling Mdt\!~~ 

IS Landon Way 
E:llton, P¢tlnsylvania 19341 

Pulln~m~ of fourt~ inventor. if any 

Stephanie Read 
F01111h inventor's signatur~ 

Rc.sidcnoe 

Philadelphia, Pennsylvania 
Citizenship us 
M:~.ilinc Address 

237 Gay Street, 
Phiadell>hia, Pcnnsylv11nia 19128 

SHIRE I.P. DEPT 141005 

Anomey Docker No.: 2034211202653-USS 

I Date 

27-

I L>ate 

I Date 

4 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

DECLARATION FOR PATENT APPLICATION 

As the below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor of the subject matter which is described and 
claimed and for which a patent is sought on the invention entitled: 

CONTROLLED DOSE DRUG DELIVERY SYSTEM 

the specification of which was filed on May 12, 2006 as Application No. 11/383,066. 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by an amendment, if any, specifically referred 
to herein. I do not know and do not believe that the same was ever known or used in the 
United States of America before my or our invention thereof or patented or described in any 
printed publication in any country before my or our invention thereof, or more than one year 
prior to this application, or in public use or on sale in the United States of America more than 
one year prior to this application, that the invention has not been patented or made the subject 
of an inventor's certificate issued before the date of this application in any country foreign to 
the United States of America on an application filed by me or my legal representatives or 
assigned more than twelve months prior to this application. 

I acknowledge the duty to disclose all information known to me that is material to 
patentability in accordance with Title 37, Code of Federal Regulations,§ 1.56. 

FOREIGN PRIORITY CLAIM 

I hereby claim foreign priority benefits under Title 35, United States Code§ 119(a)-(d) of any 
foreign application( s) for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before 
that of the application on which priority is claimed: 

[B no such foreign applications have been filed 

D such foreign application have been filed as follows: 
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Attorney Docket No.: 20342/1202653-USS 

EARLIEST FOREIGN APPLICATION(S), IF ANY FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 

Application Number Country Date of Filing 
Priority Claimed 

Under 35 USC 119 

Yes No 
- -

Yes No 
- -

Yes No 
- -

ALL FOREIGN APPLICATION(S), IF ANY FILED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 

Application Number Country Date of Filing 

CLAIM FOR BENEFIT OF EARLIER U.S. PROVISIONAL APPLICATIONS 

I hereby claim priority benefits under Title 35, United States Code § 119( e), of any United 
States provisional patent application(s) listed below: 

G no such U.S. provisional applications have been filed. 

D such U.S. provisional application have been filed as follows: 

Application Number Date of Filing 
Priority Claimed 

Under 35 USC 119 

Yes No 
- -

Yes No 
- -

Yes No 
- -

CLAIM FOR BENEFIT OF EARLIER U.S./PCT APPLICATION(S) 

I hereby claim the benefit under Title 35, United States Code,§ 120 of the United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by 
the first paragraph of Title 35, United States Code,§ 112, I acknowledge the duty to disclose 
all information that is material to patentability in accordance with Title 37, Code of Federal 
Regulations, § 1. 56 which became available to me between the filing date of the prior 
application and the national or PCT international filing date of this application: 

2 
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Q no such U.S./PCT applications have been filed. 

D such U.S./PCT application have been filed as follows: 

Application Number Date of Filing 

Attorney Docket No.: 20342/1202653-USS 

Status 
(Patented/Pending/ Abandoned) 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

I hereby appoint the practitioners under Customer Number 

07278 

jointly, and each of them severally, my attorneys at law/patent agent(s), with full power of 
substitution, delegation and revocation, to prosecute this application, to make alterations and 
amendments therein, to receive the patent, and to transact all business in the U.S. Patent and 
Trademark Office connected therewith. 

Please mail all correspondence to Customer Number 07278, whose address is: 

Darby & Darby P.C. 
P.O. Box 5257 

New York, New York 10150-5257 

3 
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Attorney Docket No.: 20342/1202653-USS 

Full name of sole or first inventor 

Amir Shojaei 
Sole or first inventor's signature I Date 

Residence 

Phoenixville, Pennsylvania 
Citizenship us 
Mailing Address 

241 Rivercrest Drive 
Phoenixville, Pennsylvania 19460 

Full name of second inventor, if any 

Rick Couch 
Second inventor's signature I Date 

Residence 

Bryn Mawr, Pennsylvania 
Citizenship us 
Mailing Address 

777 Woodleave Road 
Bryn Mawr, Pennsylvania 19010 

Exton, Pennsylvania 
Citizenship UK 
Mailing Address 

15 Landon Way 
Exton, Pennsylvania 19341 

Full name of fourth inventor, if any 

Stephanie Read 
Fourth inventor's signature I Date 

Residence 

Philadelphia, Pennsylvania 
Citizenship us 
Mailing Address 

237 Gay Street, 
Phiadelphia, Pennsylvania 19128 

4 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

DECLARATION FOR PATENT APPLICATION 

As the below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor of the subject matter which is described and 
claimed and for which a patent is sought on the invention entitled: 

CONTROLLED DOSE DRUG DELNERY SYSTEM 

the specification of which was filed on May 12, 2006 as Application No. 111383,066. 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by an amendment, if any, specifically referred 
to herein. I do not know and do not believe that the same was ever known or used in the 
United States of America before my or our invention thereof or patented or described in any 
printed publication in any country before my or our invention thereof, or more than one year 
prior to this application, or in public use or on sale in the United States of America more than 
one year prior to this application, that the invention has not been patented or made the subject 
of an inventor's certificate issued before the date of this application in any country foreign to 
the United States of America on an application filed by me or my legal representatives or 
assigned more than twelve months prior to this application. 

I acknowledge the duty to disclose all information known to me that is material to 
patentability in accordance with Title 37, Code of Federal Regulations, § 1.56. 

FOREIGN PRIORITY CLAIM 

I hereby claim foreign priority benefits under Title 35, United States Code § 119(a)-(d) of any 
foreign application(s) for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before 
that of the application on which priority is claimed: 

[] no such foreign applications have been filed 

D such foreign application have been filed as follows: 
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EARLIEST FOREIGN APPLICATION(S), IF ANY Fll.,ED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 

Application Number Country Date of Filing 
Priority Claimed 

Under 35 USC 119 

Yes No 
- -

Yes No 
- -

Yes No 
- -

ALL FOREIGN APPLICATION(S), IF ANY Fll.,ED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 

Application Number Country Date of Filing 

CLAIM FOR BENEFIT OF EARLIER U.S. PROVISIONAL APPLICATIONS 

I hereby claim priority benefits under Title 35, United States Code §119(e), of any United 
States provisional patent application(s) listed below: 

~ no such U.S. provisional applications have been filed. 

D such U.S. provisional application have been filed as follows: 

Application Number Date of Filing 
Priority Claimed 

Under 35 USC 119 

Yes No 
- -

Yes No 
- -

Yes No 
- -

CLAIM FOR BENEFIT OF EARLIER U.S./PCT APPLICATION(S) 

I hereby claim the benefit under Title 35, United States Code, § 120 of the United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by 
the first paragraph of Title 35, United States Code, §112, I acknowledge the duty to disclose 
all information that is material to patentability in accordance with Title 37, Code of Federal 
Regulations, § 1.56 which became available to me between the filing date of the prior 
application and the national or PCT international filing date of this application: 

2 
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G no such U.S./PCT applications have been filed. 

D such U.S./PCT application have been filed as follows: 

Application Number Date of Filing 

Attorney Docket No.: 20342/1202653-USS 

Status 
(Patented/Pending/ Abandoned) 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

I hereby appoint the practitioners under Customer Number 

07278 

jointly, and each of them severally, my attorneys at law/patent agent(s), with full power of 
substitution, delegation and revocation, to prosecute this application, to make alterations and 
amendments therein, to receive the patent, and to transact all business in the U.S. Patent and 
Trademark Office connected therewith. 

Please mail all correspondence to Customer Number 07278, whose address is: 

Darby & Darby P.C. 
P.O. Box 5257 

New York, New York 10150-5257 

3 
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Full name of sole or first inventor 

Amir Shojaei 
Sole or first inventor's signature I Date 

Residence 

Phoenixville, Pennsylvania 
Citizenship us 
Mailing Address 

241 Rivercrest Drive 
Phoenixville, Pennsylvania 19460 

Full name of second inventor, if any 

Rick Couch 
Second inventor's signature I Date 

Residence 

Bryn Mawr, Pennsylvania 
Citizenship us 
Mailing Address 

777 Woodleave Road 
Bryn Mawr, Pennsylvania 19010 

Full name of third inventor, if any 

Paul Hodgkins 
l11ird inventor's signature I Date 

Residence 

Exton, Pennsylvania 
Citizenship UK 
Mailing Address 

15 Landon Way 
Exton, Pennsylvania 19341 

Full name of fourth inventor, if any 

Stephanie Read 

.::.rt;t:~~:~~c~!~,~!::::~~:~.'-~.:.'.~'=~=~~·-··--· "~' "-·----.··~"··~ .... -- I Date 
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Docket No.: 20342/1202653-USS 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Amir Shojaei 

Application No.: 111383,066 

Filed: May 12, 2006 

For: CONTROLLED DOSE DRUG DELIVERY 
SYSTEM 

Confirmation No.: 7083 

Art Unit: N/A 

Examiner: Not Yet Assigned 

SECOND PRELIMINARY AMENDMENT 

MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

INTRODUCTORY COl\IIMENTS 

Prior to examination on the merits, please amend the above-identified U.S. patent 

application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 

of this paper. 

Remarks begin on page 7 of this paper. 

Page 111 of 821



Application No.ll/383,066 2 Docket No.: 20342/1202653-USS 

LISTING OF CLAIMS 

1. (Original) A pharmaceutical composition comprising: 

(a) an immediate release bead comprising at least one amphetamine salt; 

(b) a first delayed release bead comprising at least one amphetamine salt; and 

(c) a second delayed release bead comprising at least one amphetamine salt; 

wherein the first delayed release bead provides pulsed release of the at least one 

amphetamine salt and the second delayed release bead provides sustained release of the at least one 

amphetamine salt. 

2. (Original) The pharmaceutical composition of claim 1, wherein the first delayed 

release bead and the second delayed release bead comprise an enteric coating. 

3. (Original) The pharmaceutical composition of claim 2, wherein the enteric coating is 

pH dependent. 

4. (Original) The pharmaceutical composition of claim 2, wherein the first delayed 

release bead and the second delayed release bead comprise different enteric coatings. 

5. (Original) The pharmaceutical composition of claim 2, wherein the first delayed 

release bead and the second delayed release bead comprise the same enteric coating. 

6. (Original) The pharmaceutical composition of claim 1, wherein the pharmaceutical 

composition is bioequivalent to ADDERALL® XR followed by an immediate release amphetamine 

formulation administered 8 hours after the ADDERALL® XR; 

wherein the combined dosage of the ADDERALL® XR and the immediate release 

formulation is equal to the dosage of the pharmaceutical composition. 

7. (Original) The pharmaceutical composition of claim 1, wherein administration of a 

37.5 mg dose of the pharmaceutical composition to a human patient results in ad-amphetamine Cmax 

of about 50 ng/ml. 
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8. (Original) The pharmaceutical composition of claim 1, wherein the d-amphetamine 

area under the curve from time 0 to the last measured time (AUCo-Jast) after administration of a 37.5 

mg dose of the pharmaceutical composition to a human patient is about 1058 ng·hr/ml. 

9. (Original) The pharmaceutical composition of claim 1, wherein the d-amphetamine 

area under the curve from time 0 to time infinity (AUCo-int) after administration of a 37.5 mg dose of 

the pharmaceutical composition to a human patient is about 1085 ng·hr/ml. 

10. (Original) The pharmaceutical composition of claim 1, wherein the d-amphetamine 

T max is about 8.2 hours after administration of a 37.5 mg dose of the pharmaceutical composition to 

a human patient. 

11. (Original) The pharmaceutical composition of claim 1, wherein the /-amphetamine 

Cmax after administration of a 37.5 mg dose of the pharmaceutical composition to a human patient is 

about 15 ng/ml. 

12. (Original) The pharmaceutical composition of claim 1, wherein the /-amphetamine 

area under the curve from time 0 to the last measured time (AUCo-Jast) after administration of a 37.5 

mg dose of the pharmaceutical composition to a human patient is about 354 ng·hr/ml. 

13. (Original) The pharmaceutical composition of claim 1, wherein the [-amphetamine 

area under the curve from time 0 to time infinity (AUCo-int) after administration of a 37.5 mg dose of 

the pharmaceutical composition to a human patient is about 373 ng·hr/ml. 

14. (Original) The pharmaceutical composition of claim 1, wherein the [-amphetamine 

T max is about 8.4 hours after administration of a 3 7.5 mg dose of the pharmaceutical composition to 

a human patient. 

15. (Original) The pharmaceutical composition of claim 1, wherein the immediate 

release bead and at least one delayed release bead are present on a single core. 

16. (Original) The pharmaceutical composition of claim 1, wherein the immediate 

release bead and at least one delayed release bead are present on different cores. 
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17. (Original) The pharmaceutical composition of claim 1, wherein the at least one 

amphetamine salt is coated onto a core. 

18. (Original) The pharmaceutical composition of claim 1, wherein the at least one 

amphetamine salt is incorporated into a core. 

19. (Original) The pharmaceutical composition of claim 2, which further comprises a 

protective layer over at least one enteric coating. 

20. (Original) The pharmaceutical composition of claim 2, which further comprises a 

protective layer between the amphetamine salt and at least one enteric coating. 

21. (Original) The pharmaceutical composition of claim 1, wherein the at least one 

amphetamine salt is selected from the group consisting of dextroamphetamine sulfate, 

dextroamphetamine saccharate, amphetamine aspartate monohydrate, amphetamine sulfate, and 

mixtures thereof. 

22. (Original) The pharmaceutical composition of claim 21, wherein the at least one 

amphetamine salt is a mixture of dextroamphetamine sulfate, dextroamphetamine saccharate, 

amphetamine aspartate monohydrate, and amphetamine sulfate. 

23. (Original) The pharmaceutical composition of claim 1, wherein the composition does 

not exhibit a food effect. 

24. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 12.5 mg. 

25. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 18.75 mg. 

26. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 25 mg. 
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27. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 31.25 mg. 

28. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 37.5 mg. 

29. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 43.75 mg. 

30. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 50 mg. 

31. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 62.5 mg. 

32. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 75 mg. 

33-58. (Canceled) 

59. (New) A pharmaceutical composition comprising: 

at least one amphetamine salt and a pharmaceutically acceptable carrier; 

wherein the composition provides an about bioequivalent plasma level of amphetamine in a 

patient compared to an equivalent amount of at least one amphetamine salt contained in the 

combination of ADDERALL® XR and an immediate release amphetamine salt composition when 

the immediate release composition is administered to the patient about 8 hours after the 

ADDERALL® XR. 

60. (New) The composition of claim 59, wherein the composition provides an about 

bioequivalent plasma level of d-amphetamine in the patient compared to an equivalent amount of at 

least one amphetamine salt contained in the combination of ADDERALL® XR and an immediate 

release amphetamine salt composition when the immediate release composition is administered to 

the patient about 8 hours after the ADDERALL® XR. 

Page 115 of 821



Application No.ll/383,066 6 Docket No.: 20342/1202653-USS 

61. (New) The composition of claim 59, wherein the composition provides an about 

bioequivalent plasma level of !-amphetamine in the patient compared to an equivalent amount of at 

least one amphetamine salt contained in the combination of ADDERALL® XR and an immediate 

release amphetamine salt composition when the immediate release composition is administered to 

the patient about 8 hours after the ADDERALL® XR. 
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REMARKS 

Claims 1-32 and 59-61 are pending with this amendment. Claims 33-35 were 

inadvertently canceled in the First Preliminary Amendment, filed October 24, 2006. To correct this 

inadvertent error, original claims 33-35 are added back as new claims 59-61. To correct a 

typographical error in original claims 33-35, new claims 59-61 recite "ADDERALL® XR." 

Support for this correction can be found in the specification at, for example, page 5, lines 8-10 and 

page 34, line 21 to page 39, line 7. No new matter has been added. 

Dated: October 26, 2006 Respectfully submitted, 

By ./Mifvl ¥-
Paul M. Zagar ~ 

Registration No.: 52,392 
DARBY & DARBY P.C. 
P.O. Box 5257 
New York, New York 10150-5257 
(212) 527-7700 
(212) 527-7701 (Fax) 
Attorneys/ Agents For Applicant 
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Docket No.: 20342/1202653-US8 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Amir Shojaei et al. 

Application No.: 11/383,066 

Filed: May 12, 2006 

For: CONTROLLED DOSE DRUG DELIVERY 
SYSTEM 

Confirmation No.: 7083 

Art Unit: 1615 

Examiner: Not Yet Assigned 

INFORMATION DISCLOSURE STATEMENT (IDS) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

This Information Disclosure Statement is submitted in accordance with 37 C.F.R. 1.97, 
1.98, and it is requested that the information set forth in this statement and in the listed documents 
be considered during the pendency of the above-identified application, and any other application 
relying on the filing date of the above-identified application or cross-referencing it as a related 
application. 

1. This IDS should be considered, in accordance with 37 C.F.R. 1.97, as it is filed: 
(Check one of the boxes A-D) 

D A. within three months of the filing date of the above-identified national 
application or within three months of the entry into the national stage of the 
above identified national application 

5J B. before the mailing date of a first office action on the merits, or a first office 
action after filing a request for continued examination. 

DC. after (A) and (B) above, but before final rejection or allowance, and 
Applicants have made the necessary statement in box "i" below or paid the 
necessary fee in box "ii" below. 
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(check one of the boxes "i" and "ii" below:) 

D i. Counsel states that, upon information and belief, each item of 
information listed herein was (check one of boxes (a) or (b)) 

D (a) first cited in any communication from a foreign patent office in 
a counterpart foreign application not more than three months prior 
to the filing of this IDS; or 

D (b) not cited in a communication from a foreign patent office in a 
counterpart foreign application and, to the knowledge of 
undersigned after making reasonable inquiry, was not known to 
any individual designated in 1.56(c) more than three months prior 
to the filing of this IDS. 

D ii. A check for the fee set forth in 1. 17(p ), presently believed to be $180, 
is enclosed. 

OD. after (A), (B) and (C) above, but before payment of the issue fee: Applicant 
petitions under 37 C.F.R. 1.97(d) for the consideration of this IDS. Under 
37 CFR 1.17(i) a check in the amount of $180.00 is enclosed. Counsel 
certifies that, upon information and belief, each item of information listed 
herein was 

(check one of the boxes "a" and "b" below:) 

D (a) first cited in any communication from a foreign patent office in 
a counterpart foreign application not more than three months prior 
to the filing of this IDS; or 

O(b) was not cited in a communication from a foreign patent office 
in a counterpart foreign application and, to the knowledge of 
undersigned after making reasonable inquiry, was not known to 
any individual designated in 1.56(c) more than three months prior 
to the filing of this IDS. 

2. In accordance with 37 C.F.R. 1.98, this IDS includes a list (e.g., form PTO/SB/08) of 
all patents, publications, or other information submitted for consideration by the office, either 
incorporated into this IDS or as an attachment hereto. A copy of each document listed is attached, 
except as explained below. 

(check boxes A, Band/or C and fill in blanks, if appropriate.) 
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OA. Pursuant to the Notice issued by the United States Patent and Trademark 
Office dated July 11, 2003 waiving the requirements of 37 C.F.R. § 
1.98(a)(2)(i), a copy/copies of the United States Patent on PTO/SB08 
is/are not being submitted. 

DB. Document(s) is (are) deemed substantially cumulative to 
document(s) , and, in accordance with 1.98(c), only a copy of 
each of the latter documents is enclosed. 

DC. Certain documents were previously cited by or submitted to the Office in 
the following prior applications, which are relied upon under 35 U.S.C. 
120: 

«INSERT SERIAL NO. & FILING DATE» 

Applicant identifies these documents by attaching hereto copies of the forms PT0-892, PT0-1449 
and/or PTO/SB/08 from the files of the prior application(s) or a fresh PTO/SB/08 listing these 
documents, and request that they be considered and made of record in accordance with 1.98(d). Per 
37 CFR 1.98(d), copies of these documents need not be filed in this application. 

D 3. Cite No(s). are not in the English language. 
In accordance with 1.98(c), Applicant states: 

DAn English translation of each document (or of the pertinent 
portions thereof), or a copy of each corresponding English
language patent or application , or English-language abstract (or 
claim) is enclosed. 

D The requirement for a concise explanation of the relevance of any 
foreign language document is satisfied by the attached search 
report; citation of the documents cited in the search report shall not 
be construed as an admission that they are or are considered to be, 
material to patentability of the subject matter claimed herein (See 
MPEP §609). 

OA concise explanation of the relevance of document(s) 
is set forth as follows: [Insert concise explanation of 

relevance] 

OA concise explanation of the relevance of document(s) __ can 
be found on page(s) __ of the specification. 

OA concise explanation ofdocument(s) ___ can be found on the 
attached sheet. 
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0 4. No explanation of relevance is necessary for documents in the 
English language (see reply to Comments 67 in the preamble to 
the final rules; 1135 OG 13 at 20). 

05. Other information being provided for the examiner's 
consideration follows: 

[An Office Action, dated June 21, 2006, which issued during the prosecution of 
European Application No. 99 970 594.0 which corresponds to the present application.] 

6. In accordance with 37 C.F.R. 1.97(g) and (h), the filing of this IDS should not be 
construed as a representation that a search has been made or that information cited is, or is 
considered to be, material to patentability as defined in § 1.56 (b), or that any cited document listed 
or attached is (or constitutes) prior art. Unless other-wise indicated, the date of publication indicated 
for an item is taken from the face of the item and Applicant reserves the right to prove that the date 
of publication is in fact different. 

Early and favorable consideration is earnestly solicited. 

The Commissioner is authorized to charge any deficiency of up to $300.00 or credit any 
excess in this fee to Deposit Account No. 04-0100. 

Dated: October 26, 2006 Respectfully submitted, n 
[l. '1N..! fl'~:r,../ 

By (5111:>) 
PaUIOZagar 

Registration No.: 52,392 
DARBY & DARBY P.C. 
P.O. Box 5257 
New York, New York 10150-5257 
(212) 527-7700 
(212) 527-7701 (Fax) 
Attorneys/Agents For Applicant 
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Approved lor use through 0313112007. OMB 0651-0031 

U.S. Patent and Trademart< Otllce; U.S. DEPARTMENT OF COMMERCE 
Linder the Paperwork Reduction Ad. of 1995. no persons are reqlired to re&pand to a collection of information unln1 it contains a valid OMB control runber 

Substitute forfarm1449/PTO Complete If Known 

Application Number 11/383,066-Conf_ #7083 

INFORMATION DISCLOSURE FiUng Date May 12,2006 

STATEMENT BY APPLICANT First Named Inventor Amir Shojaei 
Art Unit 1615 

(Use as many sheets as necessaty) 
Examiner Name Not Yet Assigned 

Sheet I 1 I of I 1 Attorney Docket Number 2034211202653-US8 

U.S. PATENT DOCUMENTS 

Examiler Cle 
Docunent NI.Qlber Pubication Date Name of Patentee or 

Pages, Cokmns, Unes, V\lha'e 
Relevant Passages or Relevant 

Initials* No.1 
Nlrnber-Knd Coae2 

(if /moo-n) MM-00-YYYY Applicant of Cited Document Figures Appear 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Publk:ation 
Name of Patentee or 

Pages, Collm'IS, Lines, 
Examner CHe Date Wlere Relevant Passages ,. 
Initials* No.1 

Country Coda' -Number'-Kind Code5(if known) MM·DD-YYYY Applicant of Cited Document or Relevant Figll'88 Appear 

BA W000/35450 06-22-2000 Paul D Goldenheim 
BB EPO 640 337 03-01-1995 M inoru Okada 
BC W099/03471 01-28-1999 Atul M Mehta 
BD W000/25752 05-11-2000 John G Devane 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in confonnance and not 
considered_ Include copy of this form with next communication to applicant. 1 Applicant's unique citation designation numOer (optional). 2 See Kinds Codes of 
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the' document, by the two-letter code (WiPO Standard ST.3). • For 
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document 
by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 8 Applicant is to place a check mark here If English language 
Translation is attached. 

NON PATENT LITERATURE DOCUMENTS 

Exami~er Cite Include name of the author (in CAPITAL LETTERS). title of the article (when appropriate), title of the nem (book, 
T' magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-Issue number(s), publisher, city 

Initials No.1 
and/or country where published. 

CA Communication pursuant to Article 96(2) EPC dated June 21, 2006 for corresponding 
application No. EP99 970 594.0. 

•eXAMINER: Initial if reference considered, whether or not citation is in confom1ance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 

1Applicant's unique citation designation number (optional). zApplicant is to place a check mark here if English language Translation is attached. 

~~miner I 
Sognature 

I Date 
Considered 
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INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(51) International Patent Classification 7: (11) International Publication Number: WO 00/35450 
Al A61K 31/445 

(43) International Publication Date: 22 June 2000 (22.06.00) 

(21) International Application Number: PCT/US99/30305 

(22) International Filing Date: 17 December 1999 (17.12.99) 

(30) Priority Data: 
60/112,667 17 December 1998 (17.12.98) US 

(71) Applicant (for all designated States except US): 
EURO-CELTIQUE S.A. [LU/LU]; 122, Boulevard 
de Ia Petrusse, L-2330 Luxembourg (LU). 

(72) Inventors; and 
(75) Inventors/Applicants (for US only): GOLDENHEIM, Paul, 
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(74) Agents: DAVIDSON, Clifford, M. et al.; Davidson, Davidson 
& Kappel, LLC, 15th floor, 1140 Avenue of the Americas, 
New York, NY 10036 (US). 
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KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, 
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, 
ZA, ZW, ARIPO patent (GH, GM, KE, LS, MW, SD, SL, 
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With international search report. 
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The invention is directed to oral modified/controlled release methylphenidate formulations which provide a rapid initial onset of effect 
and a prolonged duration of effect. Preferably, the peak concentration is lower than that provided by the reference standard for immediate 
release methylphenidate formulations, and the duration of effect falls rapidly at the end of the dosing interval so as not to affect the appetite 
of the patient at dinner nor the patient's sleep thereafter. 
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Controlled/Modified Release Oral Methylphenidate Formulations 

This application claims priority from U.S. Provisional Application No. 60/112,667, 

filed December 17, 1998, the disclosure ofwhich is hereby incorporated by reference. 

Background of the Invention 

Sustained release dosage forms are central in the search for improved therapy, both 

through improved patient compliance and decreased incidences of adverse drug reactions. It 

is the intent of all sustained release formulations to provide a longer period of pharmacologic 

action after administration than is ordinarily obtained after administration of immediate

release dosage forms. Sustained release compositions may be used to delay absorption of a 

medicament until it has reached certain portions of the alimentary tract, and maintain a 

desired concentration of said medicament in the blood stream for a longer duration than 

would occur if conventional rapid release dosage forms are administered. Such longer 

periods of response provide for many therapeutic benefits that are not achieved with 

corresponding short acting, immediate release preparations. Thus, therapy may be continued 

without interrupting the sleep of the patient, which is of special importance, for example, 

when treating a patient for moderate to severe pain (e.g., a post-surgery patient, a cancer 

patient, etc.), or for those patients who experience migraine headaches on awakening, as well 

as for the debilitated patient for whom sleep is essential. A further general advantage of 

longer acting drug preparations is improved patient compliance resulting from the avoidance 

of missed doses through patient forgetfulness. 

Unless conventional rapid acting drug therapy is carefully administered at frequent 

intervals to maintain effective steady state blood levels of the drug, peaks and valleys in the 

blood level ofthe active drug occurs because of the rapid absorption, systemic excretion of 

the compound and through metabolic inactivation, thereby producing special problems in 

maintenance therapy of the patient. In view of this, it is considered a goal of many skilled in 

the art that a controlled release dosage form will ideally provide therapeutic concentration of 

the drug in blood that is maintained throughout the dosing interval with a reduction in the 

peak/trough concentration ratio. Central to the development process are the many variables 

that influence the in vivo release and subsequent absorption of the active ingredients from the 

gastrointestinal tract. 
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It is known in the pharmaceutical art to prepare compositions which provide for 

sustained release of pharmacologically active substances contained in the compositions after 

oral administration to humans and animals. Sustained release formulations known in the art 

include specially coated pellets, coated tablets and capsules, and ion exchange resins, 

wherein the slow release of the active medicament is brought about through selective 

breakdown of the coating of the preparation or through compounding with a special matrix to 

affect the release of a drug. Some sustained release formulations provide for related 

sequential release of a single dose of an active compound at predetermined periods after 

administration. 

While controlled and/or sustained release compositions have constituted a definite 

advance in the art, improvements in these compositions have been sought, particularly for 

preparations available for conditions such as Attention Deficit Hyperactivity Disorder 

(ADHD), diabetes etc. 

Attention Deficit Disorders are the most common psychiatric disorders in children 

(Campbell et al. 1992) with reported rates ranging from 4% to 9% (Aman et al. 1983). 

Attention Deficit Disorder (ADD) is characterized by inattention and impulsivity and may be 

present with hyperactivity (ADHD) (Shaywitz et al. 1984). Other characteristics may include 

aggressiveness, stealing, lying, truancy, setting fires, running away, explosiveness, cognitive 

and learning problems as well as poor social skills (Campbell et al. 1992). It is four to five 

times more frequent in boys than girls (Campbell et al. 1992). 

Stimulant medication, such as amphetamines, have been shown to be the most 

effective agents in the treatment of children with disorders of activity modulation and 

attention regulation and result in significant improvement in 70 to 80 per cent of affected 

children (Shaywitz et al. 1984). Positive effects of stimulants have been documented in a 

variety of areas including behavioral, social, perceptual performance, motor activity, impulse 

control, attention regulation and cognitive performance (Barkley 1977, Kavale 1983, 

Offenbacher et al. 1983, Rosenthalet al1978). 

Methylphenidate {dl-threo-methyl-2-phenyl-2-(2-piperidyl) acetate} is the 

psychostimulant used most frequently in the treatment ofhyperactivity and attention deficit 
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disorder. It appears to have a higher incidence of positive effects and a lower incidence of 

adverse effects than other psychostimulants. The efficacy of methylphenidate ("MPH") in 

improving attention and behavioral symptoms has been supported by many studies. 

Immediate release methylphenidate preparations, because of their short half-life, 

require frequent administration at short intervals to ensure adequate treatment throughout a 

child's school day. The rapid onset and offset of immediate release methylphenidate 

preparations means that a medicated child with attention deficit disorder will be maximally 

affected only for relatively brief periods during the day. Due to its short half-life, MPH is 

usually given twice per day, usually once after breakfast and once during the school day, an 

event that some children and some school personnel apparently avoid, resulting in poor 

compliance with prescribed regimens (Brown et al., 1985; Firestone 1982 ). Compliance is a 

major problem for children who require a midday or midafternoon dose as many schools 

prohibit children from taking medications during the school day and others often insist that 

all medications be given by a nurse. Poor compliance in taking medication may explain, in 

part, the variable and conflicting results reported in many studies of the effect of medication 

on improving the behavior ofhyperactive children. These limitations of immediate release 

methylphenidate led to interest in products with longer effective periods of action. These 

limitations of immediate release methylphenidate preparations led to interest in products with 

longer effective periods of action. 

A sustained release form of methylphenidate (Ritalin® SR) is commercially available. 

As a result of many clinical trials, various opinion leaders in treatment of attention deficit 

hyperactivity disorder have made the following comments regarding Ritalin® SR (sustained 

release methylphenidate) produced by Ciba-Geigy: (i) Ritalin® SR does not have a 

sufficiently early onset of effect to allow for behavioral management in the early morning; 

(ii) Ritalin® SR does not have the beneficial late effects that would be produced by a lunch 

time dose of immediate release methylphenidate, thus defeating the purpose of using an SR 

formulation; (iii) The effects of Ritalin® SR are inconsistent or erratic over the course of the 

day. 

There is a need in the art to develop drug formulations which provide a rapid onset, a 

prolonged action, followed by rapid offset of effect in order to overcome the deficiencies of 

the current state of the art. 
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OBJECTS AND SUMMARY OF THE INVENTION 

It is an object of the present invention to provide new oral dosageformulations of 

methylphenidate or similarly acting drugs which results in improved patient compliance. 

It is an object of the present invention to provide new oral dosage formulations which 

represent improvements over currently available preparations available for conditions such as 

Attention Deficit Hyperactivity Disorder (ADHD). 

It is an object ofthe present invention to provide new oral dosage formulations of 

methylphenidate or similarly acting drugs which ensure adequate treatment throughout a 

child's school day. 

It is an object of the present invention to provide new oral dosage formulations which 

al1ow a child with attention deficit disorder to be maximally treated throughout the daytime, 

while being administered only once, i.e., in the morning. 

It is a further object of the present invention to provide new controlled/modified 

release oral dosage formulations which provide a rapid onset and rapid offset with an 

extended release of active medicaments incorporated therein. 

It is yet another object of the present invention to provide new controlled/modified 

release oral dosage formulations which are useful in all types of pharmaceutically active 

ingredients and which can extend the time of release of all such ingredients. 

It is yet another object of the present invention to provide an oral controlled release 

formulation which combines both a rapid onset and sustained plasma concentrations 

throughout the day. 

It is yet another object of the present invention to provide a "multi-layer release" 

(MLR) technology which is useful for all types of pharmaceutically active ingredients and 

which can extend the duration of action for a desired length of time. 

To address the above-mentioned deficiencies as well as other goals, the present 

invention is directed in part to a controlled release product which is intended to combined 

both a rapid 

onset and sustained plasma concentrations throughout the day. Significantly, the 

formulations of the present invention provide a rapid onset, a prolonged action, followed by 

rapid offset of effect, i.e., a "square wave" profile. 
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In accordance with the above objects and others, the present invention is directed in 

part to an oral dosage form comprising an effective amount of methylphenidate or a 

pharmaceutically acceptable salt thereof and at least one release modifying material which 

causes the formulation to provide a time to maximum plasma concentration at about 0.5 to 

about 4 hours after oral administration, a peak plasma concentration from about 3 ng/ml to 

about 6.5 ng/ml per 20 mg dose of methylphenidate contained in the oral dosage form, 

wherein the peak plasma concentration is from about 1.0 to about 2.0 times the plasma 

concentration of methylphenidate provided by the formulation at about 9 hours after oral 

administration, and wherein the duration of effect provided by the methylphenidate contained 

in the formulation falls below effective plasma concentrations at about 8 to about 12 hours 

after oral administration. In certain preferred embodiments, the oral dosage form provides a 

time to maximum plasma concentration at about 0.5 to about 2 hours after oral 

administration. In certain further preferred embodiments, the peak plasma concentration is 

from about 1.0 to about 1. 7 times the plasma concentration of methylphenidate provided by 

the oral dosage form at about 9 hours after oral administration. In certain further preferred 

embodiments, the duration of effect provided by the methylphenidate contained in the oral 

dosage form falls below effective plasma concentrations at about 8 to about 10 hours after 

oral administration. 

In certain further preferred embodiments, the formulation provides a time to 

maximum plasma concentration at about 0.5 to about 4 hours after oral administration and 

provides effective blood levels for at least about 6 hours after administration. 

In certain further preferred embodiments, the formulation exhibits a "plateau" in the 

blood plasma curve which lasts from about 2 hours to about 6 hours. Other embodiments 

exhibit a "plateau" which lasts from about 6 hours to about 12 hours. The "plateau" is 

characterized by a stabilized plasma concentration, wherein the plasma level at the end of the 

measured interval does not differ by more than 20%, preferably by no more than 1 0% of the 

plasma concentration at the beginning of the measured interval. 

In certain further preferred embodiments, the formulation exhibits a bimodal release 

of active agent from the dosage form. Bimodal release of the active agent is characterized by 

the active agent being release from the dosage form by more than one distinct release rate. In 
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some embodiments, the release rates can be separated by a no-release or a substantially no

release interval, although this is not always necessary. 

In certain further preferred embodiments, the formulation exhibits a biphasic 

absorption of the active agent. Biphasic absorption of the active agent is characterized by the 

active agent being absorbed through a natural barrier (e.g. the mucosal lining of the gastro

intestinal tract) by more than one distinct absorption rate. In some embodiments, the 

absorption rates can be separated by a no-absorption or a substantially no-absorption interval, 

although this is not always necessary. A formulation can exhibit both biphasic absorption 

and bimodal release of the active agent, with the biphasic absorption being a function ofthe 

bimodal release rate. However, biphasic absorption is not always attributed to release rate 

and can occur in a formulation not exhibiting bimodal release. 

In preferred embodiments the formulation exhibits bimodal release and/or biphasic 

absorption to provide a "plateau" in the blood plasma curve which lasts from about 2 hours to 

about 6 hours. Other embodiments exhibit bimodal release and/or biphasic absorption to 

provide a "plateau" which lasts from about 6 hours to about 12 hours. Other embodiments 

maintain effective plasma levels ofthe active agent for about 16 to about 18 hours after 

administration of the dosage form. 

The present invention is further directed to an oral dosage form comprising an 

effective amount of methylphenidate or a pharmaceutically acceptable salt thereof and at least 

one release modifying material which causes the formulation to provide a in-vitro dissolution 

ofthe drug of from about 0 to about 45% released after 0.25 hour; from about 10 to about 

50% released after about 1 hour; from about 30 to about 80% drug released after about 4 

hours; not less than about 65% drug released after 8 hours; and not less than about 80% of the 

drug released after about 12 hours; the oral dosage form when orally administered to a human 

patient further providing a time to maximum plasma concentration at about 0.5 to about 2 

hours after oral administration, and a duration of effect which lasts from about 8 to about 10 

hours after oral administration, wherein the plasma concentration of the drug rapidly falls at 

about 8 to about 10 hours after oral administration to a level which is below the minimum 

effective plasma concentration. In certain preferred embodiments, the oral dosage form, 

when orally administered to a human patient, provides a peak plasma concentration from 

about 4 ng/ml to about 6.5 ng/ml per 20 mg dose of methylphenidate contained in the oral 
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dosage form. In certain preferred embodiments, the oral dosage form, when orally 

administered, provides a peak plasma concentration from about 5 ng/ml to about 6.5 ng/ml 

per 20 mg dose of methylphenidate contained in the oral dosage form. In certain further 

preferred embodiments, the oral dosage form provides peak plasma concentration from about 

1.0 to about 2.0 times the plasma concentration of methylphenidate provided by the 

formulation at about 9 hours after oral administration, and more preferably from about 1.0 to 

about 1. 7 times the plasma concentration of methylphenidate provided by the formulation at 

about 9 hours after oral administration. 

With respect to the drug methylphenidate and ADHD, the benefits of the new 

formulations described herein include: a) the ability to obviate the need for a lunch-time dose 

at school and b) an onset of drug effect which is equivalent to that of an immediate release 

methylphenidate formulation; and c) the duration of action extending beyond the school day, 

i.e., a duration of effective blood levels of 10-12 hours. 

In certain embodiments of the invention, the controlled/modified release formulation 

is based on a multi-layered release ("MLR") technology, and the drug product can be in an 

oral capsule containing beads. In the case of beads, encapsulated in a capsule, each bead 

contains a series of layers with different characteristics - an outer immediate release layer, a 

release delaying layer (enteric coat), a controlled release layer over an immediate release 

layer. The MLR formulation is designed such that upon oral administration, the formulation 

provides a rapid dissolution and absorption of the outer layer of the formulation which 

contains a portion of the drug in immediate release form, thereby resulting in a rapid rise of 

the drug to therapeutic plasma levels. This is followed by a period of no absorption (due to 

an enteric coating), followed thereafter by a controlled release of the drug from the 

formulation to maintain plasma levels. After absorption of the drug from an immediate 

release core, plasma levels then rapidly decrease. By virtue of the release of the drug from 

the MLR formulation, the plasma level of the drug, when plotted on a time/concentration 

curve, takes the appearance of a "square wave". 

In certain preferred embodiments, an acrylic resin is utilized to provide the controlled 

slow release of therapeutically active ingredients over a predetermined or a specified period 

of time, the acrylic resin thereby comprising a significant part of the "base composition". 

Base compositions prepared from such acrylic resins provide sustained release of 
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therapeutically active ingredients over a period of time from five hours and for as much as 24 

hours after administration, generally oral administration, in humans or animals. 

In other embodiments ofthe invention, the formulations of the invention are 

composed of: 

(i) a mixture of immediate release particles (e.g., beads) and enteric coated immediate release 

particles (e.g., beads); (ii) a mixture of immediate release particles (e.g., beads) and enteric 

coated controlled release particles (e.g., beads) or (iii) a mixture of immediate release 

particles (e.g., beads) and controlled releaseparticles (e.g., beads). In each such instance, the 

mixture of particles possessing different release properties are blended together and filled into 

hard gelatin capsules. 

In certain preferred embodiments, the controlled/modified release methylphenidate 

formulations of the invention consist of a plurality of single beads, each containing an 

immediate-release component in combination with an enteric coated controlled-release 

component to produce a delay in the absorption process. The drug product is an oral capsule 

containing methylphenidate beads. Each bead contains a series of layers with different 

release characteristics - an outer immediate release layer; a release delaying layer; a 

controlled release layer; and an immediate release core. The final product is a capsule 

containing multi-layer release (MLR) beads which have both immediate release and 

controlled release components. It is made up of a controlled release bead which is enteric 

coated to delay dissolution until after gastric emptying. The enteric coated controlled release 

bead has an immediate release topcoat to provide an initial rate of absorption equal to or 

greater than Ritalin immediate release tablets. The immediate release component represents 

40% of the total dose per bead and the controlled release component represents 60%. This 

formulation is designed to produce a rapid rise to therapeutic plasma levels after oral 

administration, due to the rapid dissolution and absorption ofthe outer layer, followed by a 

period ofreduced absorption and then controlled release of the immediate release core, to 

maintain therapeutic plasma levels. After absorption of the immediate release core, plasma 

levels would then rapidly decrease according to the elimination kinetics of methylphenidate. 

The results of a bioavailability study of this formulation indicate a biphasic release profile 

that is consistent with the pharmaceutical rationale discussed herein. 
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In other embodiments ofthe invention, the bead size ofthe formulations can be 

adjusted in order to obtain a desired pharmacokinetic profile based on the correlation between 

gastric emptying and bead size. A smaller bead size exhibits faster gastric emptying as 

compared to a larger bead size. 

Other objects and advantages of the present invention will be apparent from the 

further reading of the specification and of the appended claims. 

The tem1 "pH-dependent" for purposes of the present invention is defined as having 

characteristics (e.g. dissolution) which vary according to environmental pH (e.g., due to 

changes in the in-vitro dissolution media, or due to passage of the dosage form through the 

gastrointestinal tract. 

The term "pH-independent" for purposes of the present invention is defined as having 

characteristics (e.g., dissolution) which are substantially unaffected by pH, in that a 

difference, at any given time, between an amount of methylphenidate released at one pH and 

an amount released at any other pH, when measured in-vitro using the USP Paddle Method of 

U.S. Pharmacopeia XXII (1990) at 100 rpm in 900 ml aqueous buffer, is no greater than 10%. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The following drawings are illustrative of embodiments of the invention and are not 

meant to limit the scope of the invention as encompassed by the claims. 

Figure 1 is a graphical comparison of the mean plasma concentration of 

methylphenidate when test subjects are treated with Formulation 1 and Ritalin® as a function 

of time when given under fasting conditions. 

Figure 2 is a graphical comparison of the mean plasma concentration of 

methylphenidate when test subjects are treated with Formulation 1 and Ritalin® as a function 

of time when given under fed conditions. 

Figure 3 is a graphical comparison of the mean plasma concentration of 

methylphenidate when test subjects are treated with Formulation 1 as a function of time when 

given under fasting and fed conditions. 

Figure 4 is a graphical comparison of the mean plasma concentration of 

methylphenidate when test subjects are treated with Ritalin® as a function oftime when given 

under fasting and fed conditions. 
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Figure 5 is a graphical comparison of the mean plasma concentration of 

methylphenidate when test subjects are treated with Formulation 2 under fasting and fed 

conditions, and Ritalin® SR under fasting conditions, as a function of time. 

Figure 6 is a graphical comparison of the mean plasma concentration of 

methylphenidate when test subjects are treated with Formulation 3 under fasting and fed 

conditions, and Ritalin® SR under fasting conditions, as a function of time. 

Figure 7 is a graphical comparison of the mean plasma concentration of 

methylphenidate when test subjects are treated with Formulations 2 and 3 under fasting 

conditions as a function of time. 

Figure 8 is a graphical comparison of the mean plasma concentration of 

methylphenidate when test subjects are treated with Formulations 2 and 3 under fed 

conditions as a function of time. 

Figure 9 a graphical representation of one target plasma drug concentration profile in 

accordance with the invention. 

Figure 10 is a graphical representation of the correlation ofthe in-vitro drug 

dissolution profile with the in-vivo absorption profile ofFormulation 1. 

Figure 11 is a graphical representation of a target absorption profile of a formulation 

in accordance with the invention. 

DETAILED DESCRIPTION 

Methylphenidate (2-Piperidineacetic acid, a-phenyl-, methyl ester) is a piperidine 

derivative that is structurally related to amphetamine, and is commercially available in the 

form of the hydrochloride salt. Methylphenidate is the psychostimulant used most 

frequently in the treatment of hyperactivity and attention deficit disorder. It appears to have a 

higher incidence of positive effects and a lower incidence of adverse effects than other 

psychostimu1ants. The controlled/modified release methylphenidate formulations of the 

invention are thought to act by increasing extracellular dopamine and norepinephrine with the 

presumed mechanism of action being uptake block at the nerve terminal transporters. 

The pharmacological properties of methylphenidate are essentially the same as the 

amphetamines. However, in contrast to amphetamines, methylphenidate is a mild CNS 

stimulant with more prominent effects on mental than motor activities. Methylphenidate 
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contains erythro and threo isomers. Locomotor stimulant action is specific to stereo

structure, whereas monoamine oxidase inhibition is not. It has been speculated that the 

mechanism of locomotor stimulant action of methylphenidate may be other than the 

inhibition of monoamine oxidase. Studies suggest that synaptic inhibition of catecholamine 

uptake by d-threo methylphenidate may be involved fundamentally in behavioral and pressor 

effects of the racemic drug. Methylphenidate promotes a dose-dependent behavioral profile 

that is very comparable to that of amphetamine. Amphetamine increases extracellular 

norepinephrine and serotonin in addition to its effects on dopamine. Recently work indicates 

that acute methylphenidate administration increases extracellular dopamine and 

norepinephrine, consistent with its presumed mechanism of action as a uptake blocker of the 

nerve terminal transporters. 

Peak blood levels following the administration of methylphenidate have been noted at 

1 to 3 hours (Faraj et al., 1974; Milberg et al., 1975). The half-life ofthe drug ranges from 

2 to 4 hours (Faraj et al., 1974; Hungund et al., 1979; Soldin et al., 1979) in adults and 

children. Hungund et al. (1979) reported on the pharmacokinetics of methylphenidate in four 

hyperkinetic children. The mean half-life was 2.5 hours. Although there was little variability 

in this parameter, body clearance varied by a factor of three. This suggested that plasma 

methylphenidate levels are subject to a considerable degree of inter-patient variability. 

The primary route of metabolism for methylphenidate is de-esterification to ritalinic 

acid, 

which accounts for 75% to 91% of total urinary methylphenidate. Other metabolic products 

arise from p-hydroxylation or oxidation to the lactam. 

The methylphenidate formulations of the present invention may be administered to 

children 6 years and over, and preferably have a duration of action from about 8 to about 12 

hours, preferably from about 8 to about 10 hours. The inventive methylphenidate 

formulation should be taken at breakfast time and is designed to replace two separate doses of 

methylphenidate immediate release given at breakfast and lunch time. Patients who require 

more frequent administration of immediate release methylphenidate than twice daily may be 

given an additional dose of immediate release methylphenidate at suppertime, when receiving 

the inventive methylphenidate formulation. The contents of the Methylphenidate MLR 

capsules may be sprinkled on soft foods before administration. 
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The controlled/modified release preparations of the present invention may be used in 

conjunction with any multiparticulate system, such as granules, spheroids, beads, pellets, ion

exchange resin beads, and other multiparticulate systems in order to obtain a desired 

sustained-release of the therapeutically active agent. Beads, granules, spheroids, or pellets, 

etc., prepared in accordance with the present invention can be presented in a capsule or in any 

other suitable unit dosage form. An amount of the multiparticulates effective to provide the 

desired dose of drug over time may be placed in a capsule, may be contained in a packet and 

sprinkled onto food, or may be incorporated in any other suitable oral solid form, such as a 

tablet. On the other hand, the present invention can be in the form of a matrix tablet. With 

respect to all such optional formulations, it is desired that the formulation be prepared such 

that an initial immediate release of drug provides an early onset of effect, which onset is 

analogous to an immediate release formulation, and that the formulation further provide a 

sustained release component which maintains therapeutically effective levels of the drug in 

the plasma for the desired amount of time, followed by a relatively rapid drop-off in blood 

plasma levels relative to typical sustained release formulations. Viewed as an in vivo 

time/concentration plot, the plasma level of the drug from the formulations of the present 

invention have the appearance of a "square wave". The immediate release component 

preferably represents from about 30% to about 40% of the total dose and the controlled 

release component preferably represents from about 60% to about 70% of the total dose of 

methylphenidate contained in the formulations of the present invention. In certain preferred 

embodiments, including the MLR embodiments of the invention, the immediate release 

component represents about 40% of the total dose and the controlled release component 

represents about 60% ofthe total dose ofmethylphenidate.contained in the formulation. 

In the case of methylphenidate, it is desired that the onset of action occurs from about 

0.5 to about 4 hours, and preferably from about 0.5 to about 2 hours after the oral dosage 

form is administered, and it is further desired that the dosage form no longer provides 

effective plasma levels of methylphenidate from about 8 to about 12, more preferably from 

about 8 to about 10 hours, after oral administration of the dose. In this manner, the dose of 

methylphenidate can be administered to a child in the morning before school begins, provides 

the desired effect at the start of the school day, with the pharmacologic action of the drug not 
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waning until after the school day ends, and preferably before dinner so that the drug does not 

have the side effect of acting as an appetite suppressant. 

The formulations of the present invention are designed to produce a rapid rise to 

therapeutic plasma levels after oral administration, due to the rapid dissolution and absorption 

of the outer layer, followed by a period of reduced absorption and then controlled release of 

the immediate release core, to maintain therapeutic plasma levels. After absorption of the 

immediate release core, plasma levels would then rapidly decrease according to the 

elimination kinetics of methylphenidate. 

It is generally recognized that the mere presence of an active substance in the 

gastrointestinal fluids does not, by itself, insure bioavailability. Bioavailability, in a more 

meaningful sense, is the degree, or amount, to which a drug substance is absorbed into the 

systemic circulation in order to be available to a target tissue site. To be absorbed, an active 

drug substance must be in a solution. The time required for a given proportion of an active 

drug substance contained in a dosage unit to enter into solution in appropriate physiological 

fluids is known as the dissolution time. The dissolution time for an active substance from a 

dosage unit is determined as the proportion of the amount of active drug substance released 

from the dosage unit over a specified time by a test method conducted under standardized 

conditions. The physiological fluids of the gastrointestinal tract are the media for 

determining dissolution time. The present state of the art dissolution time for pharmaceutical 

compositions, and these test procedures are described in official compendia world wide. 

Although there are many diverse factors which influence the dissolution of a drug 

substance from its carrier, the dissolution time determined for a pharmacologically active 

substance from a specific composition is relatively constant and reproducible. Among the 

different factors affecting the dissolution time are the surface area of the drug substance 

presented to the dissolution solvent medium, the pH of the solution, the solubility of the 

substance in the specific solvent medium, and the driving forces of the saturation 

concentration of dissolved materials in the solvent medium. Thus, the dissolution 

concentration of an active drug substance is dynamically modified in this steady state as 

components are removed from the dissolution medium through absorption across the tissue 
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site. Under physiological conditions, the saturation level of the dissolved materials is 

replenished from the dosage form reserve to maintain a relatively uniform and constant 

dissolution concentration in the solvent medium, providing for a steady state absorption. 

The transport across a tissue absorption site in the gastrointestinal tract is influenced 

by the Donnan osmotic equilibrium forces on both sides of the membrane, since the direction 

of the driving force is the difference between the concentrations of active substance on either 

side ofthe membrane, i.e. the amount dissolved in the gastrointestinal fluids and the amount 

present in the blood. Since the blood levels are constantly being modified by dilution, 

circulatory changes, tissue storage, metabolic conversion and systemic excretion, the flow of 

active materials is directed from the gastrointestinal tract into the blood stream. 

Notwithstanding the diverse factors influencing both dissolution and absorption of a 

drug substance, in many cases an important correlation can be established between the in 

vitro dissolution time determined for a dosage form and the in vivo bioavailability. This 

correlation is so firmly established in the art that dissolution time has become generally 

descriptive ofbioavailability potential for many classes of active components contained in a 

particular dosage form. In view of this relationship, the dissolution time determined for a 

composition is one of the important fundamental characteristics for consideration when 

evaluating whether a controlled release formulation should be tested in vivo. 

With the above in mind, the in-vitro dissolution of the drug at various time points for 

formulations in accordance with the present invention is provided below: 

Time % Methylphenidate HCl dissolved 

(hours) 

0.25 0-45% 

1 5-50% 

4 40-90% 

8 NLT60% 

12 NLT80% 
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In certain preferred embodiments of the present invention, the in-vitro dissolution of 

the drug at various time points for formulations in accordance with the present invention is 

provided below: 

Time % Methylphenidate HCl dissolved 

(hours) 

0.25 0-45% 

1 10-50% 

4 30-80% 

8 NLT65% 

12 NLT 80% 

Sustained Release Coatings 

In certain preferred embodiments, the drug is incorporated into or onto a substrate and 

a sustained release coating is applied thereto. For example, the drug may be contained within 

or on a substrate as follows: (i) incorporated into matrix spheroids (e.g., together with a 

pharmaceutically acceptable spheronizing agent such as microcrystalline cellulose), (ii) 

coated onto inert pharmaceutically acceptable beads (e.g., nonpareil beads); (iii) incorporated 

into a normal release tablet core; or (iv) incorporated into a tablet core which comprises a 

matrix including a sustained release carrier material. Thereafter, a sustained release coating 

is applied onto substrates such as those mentioned in (i)-(iv) above. The dosage forms of the 

present invention may optionally be coated with one or more materials suitable for the 

regulation of release or for the protection of the formulation. In one embodiment, coatings 

are provided to permit either pH-dependent or pH-independent release, e.g., when exposed to 

gastrointestinal fluid. A pH -dependent coating serves to release the drug in desired areas of 

the gastro-intestinal (GI) tract, e.g., the stomach or small intestine. When a pH-independent 

coating is desired, the coating is designed to achieve optimal release regardless of pH

changes in the environmental fluid, e.g., the GI tract. It is also possible to formulate 

compositions which release a portion of the dose in one desired area of the GI tract, e.g., the 
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stomach, and release the remainder of the dose in another area of the GI tract, e.g., the small 

intestine. 

Formulations according to the invention that utilize pH-dependent coatings to obtain 

formulations may also impart a repeat-action effect whereby unprotected drug is coated over 

the enteric coat and is released in the stomach, while the remainder, being protected by the 

enteric coating, is released further down the gastrointestinal tract. Coatings which are pH

dependent may be used in accordance with the present invention include shellac, cellulose 

acetate phthalate (CAP), polyvinyl acetate phthalate (PV AP), hydroxypropylmethylcellulose 

phthalate, and methacrylic acid ester copolymers, zein, and the like. 

In certain preferred embodiments, the substrate (e.g., tablet core bead, matrix particle) 

comprising the drug is coated with a hydrophobic material selected from (i) an alkylcellulose; 

(ii) an acrylic polymer; or (iii) mixtures thereof. The coating may be applied in the form of 

an organic or aqueous solution or dispersion. The coating may be applied to obtain a weight 

gain from about 2 to about 25% of the substrate in order to obtain a desired sustained release 

profile. Such formulations are described, e.g., in detail in U.S. Patent Nos. 5,273,760 and 

5,286,493, assigned to the Assignee of the present invention and hereby incorporated by 

reference. The particles are preferably film coated with a material that permits release of the 

drug so as to achieve, in combination with the other stated properties, a desired in-vitro 

release rate and in-vivo plasma levels. The sustained release coating formulations of the 

present invention should be capable of producing a strong, continuous film that is smooth and 

elegant, capable of supporting pigments and other coating additives, non-toxic, inert, and 

tack-free. 

Other examples of sustained release formulations and coatings which may be used in 

accordance with the present invention include Assignee's U.S. Patent Nos. 5,324,351; 

5,356,467, and 5,472,712, hereby incorporated by reference in their entirety. 

Alkylcellulose Polvmers 

Cellulosic materials and polymers, including alkylcelluloses, provide hydrophobic 

materials well suited for coating the beads according to the invention. Simply by way of 
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example, one preferred alkylcellulosic polymer is ethylcellulose, although the artisan will 

appreciate that other cellulose and/or alkylcellulose polymers may be readily employed, 

singly or in any combination, as all or part of a hydrophobic coating according to the 

invention. 

One commercially available aqueous dispersion of ethylcellulose is Aquacoat® (FMC 

Corp., Philadelphia, Pennsylvania, U.S.A.). Aquacoat® is prepared by dissolving the 

ethylcellulose in a water-immiscible organic solvent and then emulsifying the same in water 

in the presence of a surfactant and a stabilizer. After homogenization to generate submicron 

droplets, the organic solvent is evaporated under vacuum to form a pseudolatex. The 

plasticizer is not incorporated in the pseudolatex during the manufacturing phase. Thus, prior 

to using the same as a coating, it is necessary to intimately mix the Aquacoat® with a suitable 

plasticizer prior to use. 

Another aqueous dispersion of ethylcellulose is commercially available as Surelease® 

(Colorcon, Inc., West Point, Pennsylvania, U.S.A.). This product is prepared by 

incorporating plasticizer into the dispersion during the manufacturing process. A hot melt of 

a polymer, plasticizer (dibutyl sebacate), and stabilizer (oleic acid) is prepared as a 

homogeneous mixture, which is then diluted with an alkaline solution to obtain an aqueous 

dispersion which can be applied directly onto substrates. 

Acrvlic Polymers 

The hydrophobic material comprising the controlled release coating may comprise a 

pharmaceutically acceptable acrylic polymer, including but not limited to acrylic acid and 

methacrylic acid copolymers, methyl methacrylate copolymers, ethoxyethyl methacrylates, 

cyanoethyl methacrylate, poly( acrylic acid), poly(methacrylic acid), methacrylic acid 

alkylamide copolymer, poly(methyl methacrylate), polymethacrylate, poly(methyl 

methacrylate) copolymer, polyacrylamide, aminoalkyl methacrylate copolymer, 

poly(methacrylic acid anhydride), and glycidyl methacrylate copolymers. 

In certain preferred embodiments, the acrylic polymer is comprised of one or more 

ammonio methacrylate copolymers. Ammonio methacrylate copolymers are well known in 
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the art, and are described in NF XVII as fully polymerized copolymers of acrylic and 

methacrylic acid esters with a low content of quaternary ammonium groups. 

In order to obtain a desirable dissolution profile, it may be necessary to incorporate 

two or more ammonio methacrylate copolymers having differing physical properties, such as 

different molar ratios of the quaternary ammonium groups to the neutral (meth)acrylic esters. 

Certain methacrylic acid ester-type polymers are useful for preparing pH-dependent 

coatings which may be used in accordance with the present invention. For example, there are 

a family of copolymers synthesized from diethylaminoethyl methacrylate and other neutral 

methacrylic esters, also known as methacrylic acid copolymer or polymeric methacrylates, 

commercially available as Eudragit® from Rohm Tech, Inc. There are several different types 

ofEudragit®. For example, Eudragit® E is an example of a methacrylic acid copolymer 

which swells and dissolves in acidic media. Eudragit® Lis a methacrylic acid copolymer 

which does not swell at about pH< 5.7 and is soluble at about pH> 6. Eudragit® S does not 

swell at about pH < 6.5 and is soluble at about pH > 7. Eudragit® RL and Eudragit® RS are 

water swellable, and the amount of water absorbed by these polymers is pH-dependent, 

however, dosage forms coated with Eudragit® RL and RS are pH-independent. 

In certain preferred embodiments, the acrylic coating comprises a mixture of two 

acrylic resin lacquers commercially available from Rohm Pharma under the Tradenames 

Eudragit® RL30D and Eudragit® RS30D, respectively. Eudragit® RL30D and Eudragit® 

RS30D are copolymers of acrylic and methacrylic esters with a low content of quaternary 

ammonium groups, the molar ratio of ammonium groups to the remaining neutral 

(meth)acrylic esters being 1:20 in Eudragit® RL30D and 1:40 in Eudragit® RS30D. The 

mean molecular weight is about 150,000. The code designations RL (high permeability) and 

RS (low permeability) refer to the permeability properties of these agents. Eudragit® RL/RS 

mixtures are insoluble in water and in digestive fluids. However, coatings formed from the 

same are swellable and permeable in aqueous solutions and digestive fluids. 

The Eudragit® RL/RS dispersions of the present invention may be mixed together in 

any desired ratio in order to ultimately obtain a sustained release formulation having a 

desirable dissolution profile. Desirable sustained release formulations may be obtained, for 

instance, from a retardant coating derived from 100% Eudragit® RL, 50% Eudragit® RL and 
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50% Eudragit® RS, and 10% Eudragit® RL: 90% Eudragit® RS. Of course, one skilled in the 

art will recognize that other acrylic polymers may also be used, such as, for example, 

Eudragit® L. 

Plasticizers 

In embodiments of the present invention where the coating comprises an aqueous 

dispersion of a hydrophobic material such as an alkylcellulose or an acrylic polymer, the 

inclusion of an effective amount of a plasticizer in the aqueous dispersion of hydrophobic 

material will further improve the physical properties of the sustained release coating. For 

example, because ethylcellulose has a relatively high glass transition temperature and does 

not form flexible films under normal coating conditions, it is preferable to incorporate a 

plasticizer into an ethylcellulose coating containing sustained release coating before using the 

same as a coating material. Generally, the amount of plasticizer included in a coating 

solution is based on the concentration of the film-former, e.g., most often from about 1 to 

about 50 percent by weight ofthe film-former. Concentration of the plasticizer, however, can 

only be properly determined after careful experimentation with the particular coating solution 

and method of application. 

Examples of suitable plasticizers for ethylcellulose include water insoluble 

plasticizers such as dibutyl sebacate, diethyl phthalate, triethyl citrate, tributyl citrate, and 

triacetin, although it is possible that other water-insoluble plasticizers (such as acetylated 

monoglycerides, phthalate esters, castor oil, etc.) may be used. Triethyl citrate is an 

especially preferred plasticizer for the aqueous dispersions of ethyl cellulose of the present 

invention. 

Examples of suitable plasticizers for the acrylic polymers ofthe present invention 

include, but are not limited to citric acid esters such as triethyl citrate NF XVI, tributyl 

citrate, dibutyl phthalate, and possibly 1,2-propylene glycol. Other plasticizers which have 

proved to be suitable for enhancing the elasticity of the films formed from acrylic films such 

as Eudragit® RL/RS lacquer solutions include polyethylene glycols, propylene glycol, diethyl 

phthalate, castor oil, and triacetin. Triethyl citrate is an especially preferred plasticizer for the 

aqueous dispersions of ethyl cellulose of the present invention. 
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It has further been found that the addition of a small amount of talc reduces the 

tendency of the aqueous dispersion to stick during processing, and acts as a polishing agent. 

When the aqueous dispersion ofhydrophobic material is used to coat a substrate 

including the drug, for example, inert pharmaceutical beads such as nu pariel 18/20 beads, a 

plurality of the resultant stabilized solid controlled release beads may thereafter be placed in a 

gelatin capsule in an amount sufficient to provide an effective controlled release dose when 

ingested and contacted by an environmental fluid, e.g., gastric fluid or dissolution media. 

Alternatively, the substrate may be a tablet core coated with the sustained release coating, and 

optionally a further film-forming agent or colorant, such as Opadry®. 

In formulations where an aqueous dispersion of an hydrophobic polymer such as an 

alkylcellulose is applied to the substrate, it is preferred that the coated substrate is cured at a 

temperature above the glass transition temperature of the plasticized polymer and at a relative 

humidity above ambient conditions, until an endpoint is reached at which the coated 

formulation attains a dissolution profile which is substantially unaffected by exposure to 

storage conditions, e.g., of elevated temperature and/or humidity. Generally, in such 

formulations the curing time is about 24 hours or more, and the curing conditions may be, for 

example, about 60° C and 85% relative humidity. Detailed information concerning the 

stabilization of such formulations is set forth in U.S. Patent Nos. 5,273,760; 5,681,585; and 

5,472,712; all ofwhich are hereby incorporated by reference in their entireties. 

In formulations where an aqueous dispersion of an acrylic polymer is applied to the 

substrate, it is preferred that the coated substrate is cured at a temperature above the glass 

transition temperature of the plasticized polymer until an endpoint is reached at which the 

coated formulation attains a dissolution profile which is substantially unaffected by exposure 

to storage conditions, e.g., of elevated temperature and/or humidity. Generally, the curing 

time is about 24 hours or more, and the curing temperature may be, for example, about 45 o C. 

Detailed information concerning the stabilization of such formulations is set forth in U.S. 

Patent Nos. 5,286,493; 5,580,578; and 5,639,476; all ofwhich are hereby incorporated by 

reference in their entireties. 

The sustained release profile of the coated formulations of the invention can be 

altered, for example, by varying the amount of overcoating with the aqueous dispersion of 
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hydrophobic material, altering the manner in which the plasticizer is added to the aqueous 

dispersion ofhydrophobic material, by varying the amount of plasticizer relative to 

hydrophobic material, by the inclusion of additional ingredients or excipients, by altering the 

method of manufacture, etc. The dissolution profile of the ultimate product may also be 

modified, for example, by increasing or decreasing the thickness of the retardant coating. 

Spheroids or beads coated with a therapeutically active agent are prepared, e.g., by 

dissolving the therapeutically active agent in water and then spraying the solution onto a 

substrate, for example, nu pariel 18/20 beads, using a Wuster insert. Optionally, additional 

ingredients are also added prior to coating the beads in order to assist the binding of the drug 

to the beads, and/or to color the solution, etc. For example, a product which includes 

hydroxypropylmethylcellulose, etc. with or without colorant (e.g., Opadry®, commercially 

available from Colorcon, Inc.) may be added to the solution and the solution mixed (e.g., for 

about 1 hour) prior to application of the same onto the beads. The resultant coated substrate, 

in this example beads, may then be optionally overcoated with a barrier agent, to separate the 

therapeutically active agent from the hydrophobic controlled release coating. An example of 

a suitable barrier agent is one which comprises hydroxypropylmethylcellulose. However, any 

film-former known in the art may be used. It is preferred that the barrier agent does not affect 

the dissolution rate of the fmal product. 

The beads may then be overcoated with an aqueous dispersion of the hydrophobic 

material. The aqueous dispersion of hydrophobic material preferably further includes an 

effective amount of plasticizer, e.g. triethyl citrate. Pre-formulated aqueous dispersions of 

ethylcellulose, such as Aquacoat® or Surelease®, may be used. If Surelease is used, it is not 

necessary to separately add a plasticizer. Alternatively, pre-formulated aqueous dispersions 

of acrylic polymers such as Eudragit can be used. 

The coating solutions of the present invention preferably contain, in addition to the 

film-former, plasticizer, and solvent system (i.e., water), a colorant to provide elegance and 

product distinction. Color may be added to the solution of the therapeutically active agent 

instead, or in addition to the aqueous dispersion of hydrophobic material. For example, color 

be added to Aquacoat via the use of alcohol or propylene glycol based color dispersions, 

milled aluminum lakes and opacifiers such as titanium dioxide by adding color with shear to 
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water soluble polymer solution and then using low shear to the plasticized Aquacoat. Alter

natively, any suitable method of providing color to the formulations of the present invention 

may be used. Suitable ingredients for providing color to the formulation when an aqueous 

dispersion of an acrylic polymer is used include titanium dioxide and color pigments, such as 

iron oxide pigments. The incorporation of pigments, may, however, increase the retard effect 

ofthe coating. 

The plasticized aqueous dispersion of hydrophobic material may be applied onto the 

substrate comprising the therapeutically active agent by spraying using any suitable spray 

equipment known in the art. In a preferred method, a Wurster fluidized-bed system is used in 

which an air jet, injected from underneath, fluidizes the core material and effects drying while 

the acrylic polymer coating is sprayed on. A sufficient amount of the aqueous dispersion of 

hydrophobic material to obtain a predetermined sustained release of the therapeutically active 

agent (i.e., drug) when the coated substrate is exposed to aqueous solutions, e.g. gastric fluid, 

is preferably applied, taking into account the physical characteristics of the therapeutically 

active agent, the manner of incorporation of the plasticizer, etc. After coating with the 

hydrophobic material, a further overcoat of a film-former, such as Opadry, is optionally 

applied to the beads. This overcoat is provided, if at all, in order to substantially reduce 

agglomeration of the beads. 

The release of the drug from the sustained release formulation of the present invention 

can be further influenced, i.e., adjusted to a desired rate, by the addition of one or more 

release-modifying agents, or by providing one or more passageways through the coating. The 

ratio ofhydrophobic material to water soluble material is determined by, among other factors, 

the release rate required and the solubility characteristics of the materials selected. 

The release-modifying agents which function as pore-formers may be organic or 

inorganic, and include materials that can be dissolved, extracted or leached from the coating 

in the environment of use. The pore-formers may comprise one or more hydrophilic 

materials such as hydroxypropylmethylcellulose. 

The sustained release coatings of the present invention can also include erosion

promoting agents such as starch and gums. 
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The sustained release coatings of the present invention can also include materials 

useful for making microporous lamina in the environment of use, such as polycarbonates 

comprised of linear polyesters of carbonic acid in which carbonate groups reoccur in the 

polymer chain. 

The release-modifying agent may also comprise a semi-permeable polymer. 

In certain preferred embodiments, the release-modifying agent is selected from 

hydroxypropylmethylcellulose, lactose, metal stearates, and mixtures of any of the foregoing. 

The sustained release coatings of the present invention may also include an exit means 

comprising at least one passageway, orifice, or the like. The passageway may be formed by 

such methods as those disclosed in U.S. Patent Nos. 3,845,770; 3,916,889; 4,063,064; and 

4,088,864 (all of which are hereby incorporated by reference). The passageway can have any 

shape such as round, triangular, square, elliptical, irregular, etc. 

The substrate of the present invention may be prepared by a spheronizing agent 

together with the active agent ingredient that can be spheronized to form spheroids. 

Microcrystalline cellulose is preferred. A suitable microcrystalline cellulose is, for example, 

the material sold as Avice! PH 101 (Trade Mark, FMC Corporation). In such embodiments, 

in addition to the active ingredients and spheronizing agent, the spheroids may also contain a 

binder. Suitable binders, such as low viscosity, water soluble polymers, will be well known 

to those skilled in the pharmaceutical art. However, water soluble hydroxy lower alkyl 

cellulose, such as hydroxypropylcellulose, are preferred. Additionally (or alternatively) the 

spheroids may contain a water insoluble polymer, especially an acrylic polymer, an acrylic 

copolymer, such as a methacrylic acid-ethyl acrylate copolymer or ethyl cellulose. In such 

embodiments, the sustained-release coating will generally include a water insoluble material 

such as (a) a wax, either alone or in admixture with a fatty alcohol; or (b) shellac or zein. 

In a particular preferred embodiment of the invention, the controlled/modified release 

methylphenidate formulation is prepared as a multilayered release (MLR) formulation 

comprising coated inert beads. A summary of one method of manufacturing such a 

formulation is outlined as follows. First, immediate release (IR) methylphenidate beads are 

prepared by spraying a solution of methylphenidate in water over sugar beads in a fluid bed 

dryer with a drug load of about 8%. The spray process is carried out in a fluid bed dryer, 
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equipped with a Wurster column. A clear overcoat ofHPMC is applied using an Opadry® 

material (e.g., Opadry® Clear (Formula No: YS-1-7006)), to a weight gain of about 1%. 

Next, a controlled release coating is applied to theIR beads, which converts the same into 

controlled release (CR) beads. This is accomplished by spraying a solution of Eudragit® RS 

30 D, triethyl citrate (plasticizer) and talc (glidant), onto theIR beads. Next, the coated 

beads are cured in order to obtain a stabilized release rate of the therapeutically active agent. 

In preferred embodiments of the present invention where the CR coating utilizes an acrylic 

resin to control the release of the drug, the CR beads at this stage are subjected to oven 

curing at a temperature above the Tg of the plasticized acrylic polymer of the required time 

period, the optimum values of the temperature and time for the particular formulation being 

determined experimentally. In certain embodiments of the present invention, the stabilized 

products is obtained via oven curing conducted at a temperature of about 40-50oC for a time 

period of about 12 to about 24 hours or longer. An enteric coating is then applied onto the 

CR beads to convert the same into enteric coated CR (ECCR) beads. This is accomplished 

by spraying a solution ofEudragit® L 30 D-55 dispersion, triethyl citrate (plasticizer) and talc 

(glidant) onto the CR beads. Finally, an immediate release coating is applied onto the ECCR 

beads (referred to as, e.g., an IR Topcoat). This is accomplished by spraying a solution of 

methylphenidate in water over EC CR beads. 

Results of initial studies show that this formulation is stable under room temperature 

(25°C, 60% RH) and accelerated conditions (40°C, 75% RH). 

Sustained Release Matrices 

In certain preferred embodiments of the present invention, the sustained release 

formulation comprises a matrix including the drug and a sustained release carrier (which may 

comprise one or more hydrophobic materials, such as an alkylcellulose and/or an acrylic 

polymer as previously defined herein). The materials suitable for inclusion in a sustained 

release matrix will depend on the method used to form the matrix. 

Suitable materials for inclusion in the sustained release matrices of the invention, in 

addition to the drug, include: 
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(A) hydrophilic and/or hydrophobic materials, such as gums; alkylcelluloses; 

cellulose ethers, including hydroxyalkylcelluloses and carboxyalkylcelluloses; acrylic resins, 

including all of the acrylic polymers and copolymers discussed above, and protein derived 

materials. This list is not meant to be exclusive, and any pharmaceutically acceptable 

hydrophobic material or hydrophilic material which is capable of imparting the desired 

sustained release profile of the drug is meant to be included herein. The dosage form may 

comprise, e.g., from about 1% to about 80% by weight of such material. 

In certain preferred embodiments of the present invention, the hydrophobic material is 

a pharmaceutically acceptable acrylic polymer, including but not limited to acrylic acid and 

methacrylic acid copolymers, methyl methacrylate, methyl methacrylate copolymers, ethoxy

ethyl methacrylates, cyanoethyl methacrylate, aminoalkyl methacrylate copolymer, 

poly(acrylic acid), poly(methacrylic acid), methacrylic acid alkylamine copolymer, 

poly( methyl methacrylate), poly(methacrylic acid)( anhydride), polymethacrylate, 

polyacrylamide, poly(methacrylic acid anhydride), and glycidyl methacrylate copolymers. In 

other embodiments, the hydrophobic material is selected from materials such as 

hydroxyalkylcelluloses such as hydroxypropylmethylcellulose and mixtures of the foregoing. 

In yet other embodiments, the hydrophobic material is an alkylcellulose. 

(B) digestible, long chain (C8-C50, especially C 12-C40), substituted or unsubstituted 

hydrocarbons, such as fatty acids, fatty alcohols, glyceryl esters of fatty acids, mineral and 

vegetable oils and natural or synthetic waxes, polyhydric alcohols, including polyalkylene 

glycols. The oral dosage form may contain up to 60% (by weight) of such material. In 

certain embodiments, a combination of two or more hydrocarbon materials are included in 

the matrix formulations. If an additional hydrocarbon material is included, it is preferably 

selected from natural and synthetic waxes, fatty acids, fatty alcohols, and mixtures of the 

same. 

Preferred hydrocarbons are water-insoluble with more or less pronounced hydrophilic 

and/or hydrophobic trends, and have a melting point from about 30°C to about 200°C, 

preferably from about 45°C to about 90°C. 

For purposes of the present invention, a wax-like substance is defined as any material 

which is normally solid at room temperature and has a melting point of from about 30°C to 
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about 1 00°C. Suitable waxes include, for example, beeswax, glycowax, castor wax and 

camauba wax. 

The aliphatic alcohol may be, for example, lauryl alcohol, myristyl alcohol or stearyl, 

cetyl and/or cetostearyl alcohol. The amount of aliphatic alcohol, if included in the present 

oral dosage form, will be determined, as above, by the precise rate of drug release required. 

In certain embodiments, the oral dosage form contains between 20% and 50% (by wt) 

aliphatic alcohol. When at least one polyalkylene glycol is present in the oral dosage form, 

then the combined weight of the at least one aliphatic alcohol and the at least one 

polyalkylene glycol preferably constitutes between 20% and 50% (by wt) of the total dosage. 

In one embodiment, the ratio of, e.g., the at least one hydroxyalkyl cellulose or acrylic 

resin to the at least one aliphatic alcohol/ polyalkylene glycol determines, to a considerable 

extent, the release rate of the drug from the formulation. 

Suitable polyalkylene glycols include, for example, polypropylene glycol or 

polyethylene glycol. The number average molecular weight of the at least one polyalkylene 

glycol is preferred between 1,000 and 15,000 especially between 1,500 and 12,000. 

In addition to the above ingredients, a controlled release matrix may also contain 

suitable quantities of other materials, e.g. diluents, lubricants, binders, granulating aids, 

colorants, flavorants and glidants that are conventional in the pharmaceutical art. 

In order to facilitate the preparation of a solid, sustained release, oral dosage form 

according to this invention, any method of preparing a matrix formulation known to those 

skilled in the art may be used. For example incorporation in the matrix may be effected, for 

example, by (a) forming granules comprising at least one water soluble hydroxyalkyl 

cellulose and drug or an drug salt; (b) mixing the hydroxyalkyl cellulose containing granules 

with at least one C12 - C36 aliphatic alcohol; and (c) optionally, compressing and shaping the 

granules. Preferably, the granules are formed by wet granulating the hydroxyalkyl 

cellulose/drug with water. In a particularly preferred embodiment of this process, the amount 

ofwater added during the wet granulation step is preferably between 1.5 and 5 times, 

especially between 1.75 and 3.5 times, the dry weight of the drug. 

In yet other alternative embodiments, a spheronizing agent, together with the active 

ingredient can be spheronized to form spheroids. Microcrystalline cellulose is preferred. A 
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suitable microcrystalline cellulose is, for example, the material sold as A vicel PH 101 (Trade 

Mark, FMC Corporation). In such embodiments, in addition to the active ingredient and 

spheronizing agent, the spheroids may also contain a binder. Suitable binders, such as low 

viscosity, water soluble polymers, will be well known to those skilled in the pharmaceutical 

art. However, water soluble hydroxy lower alkyl cellulose, such as hydroxypropylcellulose, 

are preferred. Additionally (or alternatively) the spheroids may contain a water insoluble 

polymer, especially an acrylic polymer, an acrylic copolymer, such as a methacrylic 

acid-ethyl acrylate copolymer, or ethyl cellulose. In such embodiments, the sustained release 

coating will generally include a hydrophobic material such as (a) a wax, either alone or in 

admixture with a fatty alcohol; or (b) shellac or zein. 

Melt Extrusion Matrices 

In certain preferred embodiments of the present invention, the sustained release 

matrices also be prepared via melt-granulation or melt-extrusion techniques. Such 

formulations are described in U.S. Patent Application Serial No. 08/334,209, filed November 

4, 1994 and U.S. Patent Application Serial No. 08/833,948, filed April 10, 1997, both of 

which are hereby incorporated by reference in their entireties. Generally, melt-granulation 

techniques involve melting a normally solid hydrophobic material, e.g. a wax, and 

incorporating a powdered drug therein. To obtain a sustained release dosage form, it may be 

necessary to incorporate an additional hydrophobic substance, e.g. ethylcellulose or a water

insoluble acrylic polymer, into the molten wax hydrophobic material. Examples of sustained 

release formulations prepared via melt-granulation techniques are found in U.S. Patent No. 

4,861,598, assigned to the Assignee of the present invention and hereby incorporated by 

reference in its entirety. 

The additional hydrophobic material may comprise one or more water-insoluble wax

like thermoplastic substances possibly mixed with one or more wax-like thermoplastic 

substances being less hydrophobic than said one or more water-insoluble wax-like 

substances. In order to achieve constant release, the individual wax-like substances in the 

formulation should be substantially non-degradable and insoluble in gastrointestinal fluids 
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during the initial release phases. Useful water-insoluble wax-like substances may be those 

with a water-solubility that is lower than about 1:5,000 (w/w). 

In addition to the above ingredients, a sustained release matrix may also contain 

suitable quantities of other materials, e.g., diluents, lubricants, binders, granulating aids, 

colorants, flavorants and glidants that are conventional in the pharmaceutical art. The 

quantities of these additional materials will be sufficient to provide the desired effect to the 

desired formulation. In addition to the above ingredients, a sustained release matrix 

incorporating melt-extruded multiparticulates may also contain suitable quantities of other 

materials, e.g. diluents, lubricants, binders, granulating aids, colorants, flavorants and glidants 

that are conventional in the pharmaceutical art in amounts up to about 50% by weight of the 

particulate if desired. 

Specific examples of pharmaceutically acceptable carriers and excipients that may be 

used to formulate oral dosage forms are described in the Handbook of Pharmaceutical 

Excipients, American Pharmaceutical Association (1986), incorporated by reference herein. 

The preparation of a suitable melt-extruded matrix according to the present invention 

may, for example, include the steps of blending the drug analgesic (i.e., drug) together with at 

least one hydrophobic material and preferably the additional hydrophobic material to obtain a 

homogeneous mixture. The homogeneous mixture is then heated to a temperature sufficient 

to at least soften the mixture sufficiently to extrude the same. The resulting homogeneous 

mixture is then extruded to form strands. The extrudate is preferably cooled and cut into 

multiparticulates by any means known in the art. The strands are cooled and cut into 

multiparticulates. The multiparticulates are then divided into unit doses. The extrudate 

preferably has a diameter of from about 0.1 to about 5 mm and provides sustained release of 

the therapeutically active agent for a time period of from about 8 to about 24 hours. The 

multiparticulates may be divided into unit doses via placement into a gelatin capsule, or may 

be compressed into a suitable tablet form. 

An optional process for preparing the melt extrusions of the present invention 

includes directly metering into an extruder a hydrophobic material, a therapeutically active 

agent, and an optional binder; heating the homogenous mixture; extruding the homogenous 
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mixture to thereby form strands; cooling the strands containing the homogeneous mixture; 

cutting the strands into particles having a size from about 0.1 mm to about 12 mm; and 

dividing said particles into unit doses. In this aspect of the invention, a relatively continuous 

manufacturing procedure is realized. 

The diameter of the extruder aperture or exit port can also be adjusted to vary the 

thickness of the extruded strands. Furthermore, the exit part of the extruder need not be 

round; it can be oblong, rectangular, etc. The exiting strands can be reduced to particles 

using a hot wire cutter, guillotine, etc. 

The melt extruded multiparticulate system can be, for example, in the form of 

granules, spheroids or pellets depending upon the extruder exit orifice. For purposes of the 

present invention, the terms "melt-extruded multiparticulate(s)" and "melt-extruded 

multiparticulate system(s)" and "melt-extruded particles" shall refer to a plurality of units, 

preferably within a range of similar size and/or shape and containing one or more active 

agents and one or more excipients, preferably including a hydrophobic material as described 

herein. In this regard, the melt-extruded multiparticulates will be of a range of from about 0.1 

to about 12 mm in length and have a diameter of from about 0.1 to about 5 mm. In addition, 

it is to be understood that the melt-extruded multiparticulates can be any geometrical shape 

within this size range. Alternatively, the extrudate may simply be cut into desired lengths 

and divided into unit doses of the therapeutically active agent without the need of a 

spheronization step. 

In one preferred embodiment, oral dosage forms are prepared to include an effective 

amount of melt-extruded multiparticulates within a capsule: For example, a plurality of the 

melt-extruded multiparticulates may be placed in a gelatin capsule in an amount sufficient to 

provide an effective sustained release dose when ingested and contacted by gastric fluid. 

In another preferred embodiment, a suitable amount of the multiparticulate extrudate 

is compressed into an oral tablet using conventional tableting equipment using standard 

techniques. Techniques and compositions for making tablets (compressed and molded), 

capsules (hard and soft gelatin) and pills are also described in Remington's Pharmaceutical 

Sciences, (Arthur Osol, editor), 1553-1593 (1980), incorporated by reference herein. 
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In yet another preferred embodiment, the extrudate can be shaped into tablets as set 

forth in U.S. Patent No. 4,957,681 (Klimesch, ct. al.), described in additional detail above and 

hereby incorporated by reference. 

Optionally, the sustained release melt-extruded multiparticulate systems or tablets can 

be coated, or the gelatin capsule can be further coated, with a sustained release coating such 

as the sustained release coatings described above. Such coatings preferably include a 

sufficient amount ofhydrophobic material to obtain a weight gain level from about 2 to about 

30 percent, although the overcoat may be greater depending upon the physical properties of 

the particular drug analgesic compound utilized and the desired release rate, among other 

things. 

The melt-extruded unit dosage forms of the present invention may further include 

combinations of melt-extruded multiparticulates containing one or more of the therapeutically 

active agents disclosed above before being encapsulated. Furthermore, the unit dosage forms 

can also include an amount of an immediate release therapeutically active agent for prompt 

therapeutic effect. The immediate release therapeutically active agent may be incorporated, 

e.g., as separate pellets within a gelatin capsule, or may be coated on the surface of the 

multiparticulates after preparation of the dosage forms (e.g., controlled release coating or 

matrix-based). The unit dosage forms of the present invention may also contain a 

combination of controlled release beads and matrix multiparticulates to achieve a desired 

effect. 

The sustained release formulations of the present invention preferably slowly release 

the therapeutically active agent, e.g., when ingested and exposed to gastric fluids, and then to 

intestinal fluids. The sustained release profile of the melt-extruded formulations of the 

invention can be altered, for example, by varying the amount of retardant, i.e., hydrophobic 

material, by varying the amount of plasticizer relative to hydrophobic material, by the 

inclusion of additional ingredients or excipients, by altering the method of manufacture, etc. 

In other embodiments of the invention, the melt extruded material is prepared without 

the inclusion of the therapeutically active agent, which is added thereafter to the extrudate. 

Such formulations typically will have the therapeutically active agent blended together with 

the extruded matrix material, and then the mixture would be tableted in order to provide a 
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slow release formulation. Such formulations may be advantageous, for example, when the 

therapeutically active agent included in the formulation is sensitive to temperatures needed 

for softening the hydrophobic material and/ or the retardant material. 

The substrates of the present invention may be also be prepared via a melt 

pelletization technique. In such circumstances, the active drug in finely divided form is 

combined with a binder (also in particular form and other optional inert ingredients, and 

thereafter the mixture is pelletized, e.g. by mechanically working the mixture in a high shear 

mixer to form the pellets (granules, spheres). Thereafter, the pellets (granules, spheres) may 

be sieved in order to obtain pellets of the requisite size. The binder material is preferably in 

particulate form and has a melting point above about 40°C. Suitable binder substances 

include, for example, hydrogenated castor oil, hydrogenated vegetable oil, other 

hydrogenated fats, fatty acid esters, fatty acid 

glycerides, and the like. 

Proposed strengths of the methylphenidate formulations of the invention may be, e.g., 

10, 15,20 and 30 mg. In MLR methylphenidate multiparticulate formulations ofthe 

invention, proposed capsule sizes and fill weights for such dosage strengths are as follows: 

Stren~th Fill Weight Capsule Size 

10mg 100mg 4 

15 mg 150mg 3 

20mg 200mg 2 

30mg 300mg 1 

In certain preferred embodiments of the present invention, an effective amount of the 

drug in immediate release form is included in the drug formulation. The immediate release 

form of the drug is included in an amount which is effective to shorten the time to maximum 

concentration ofthe drug in the blood (e.g., plasma), such that time to Tmax is shortened to a 

time of, e.g., from about 0.5 to about 2 hours. By including an amount of immediate release 

31 

Page 155 of 821



W000/35450 PCT/US99/30305 

drug in the formulation, the time to onset of action is significantly reduced, and is the same or 

earlier than that of the reference standard IR treatment (Ritalin IR). 

In such embodiments, an effective amount of the drug in immediate release form may 

be coated onto the substrates (e.g., multiparticulates or tablets) ofthe present invention. For 

example, where the extended release of the drug from the formulation is due to a controlled 

release coating, the immediate release layer can be overcoated on top of the controlled release 

coating. On the other hand, the immediate release layer may be coated onto the surface of 

substrates wherein the drug is incorporated in a controlled release matrix. Where a plurality 

ofthe sustained release substrates comprising an effective unit dose ofthe drug (e.g., 

multiparticulate systems including pellets, spheres, beads and the like) are incorporated into a 

hard gelatin capsule, the immediate release portion of the drug dose may be incorporated into 

the gelatin capsule via inclusion of the sufficient amount of immediate release drug as a 

powder or granulate within the capsule. Alternatively, the gelatin capsule itself may be 

coated with an immediate release layer of the drug. One skilled in the art would recognize 

still other alternative manners of incorporating the immediate release drug portion into the 

unit dose. Such alternatives are deemed to be encompassed by the appended claims. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The following examples illustrate various aspects of the present invention. They are 

not to be construed to limit the claims in any manner whatsoever. 

Example 1 

Methylphenidate HCl Immediate Release Beads 

TABLEt 

Ingredients % 

Methylphenidate hydrochloride 15.0 

Sugar bead 14/18 80.0 

Opadry® clear YS-1-7006 5.0 

Water q.s. 
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I Total 100.0 1 

1. Charge Niro-Aeromatic Strea 1 Fluid Bed Wurster Coater with 14/18 mesh Nupareil® 

PG (sugar spheres NF). 

2. Coat the beads at 60°C by spraying a solution of methylphenidate hydrochloride (12% 

w/w) and Opadry clear (4% w/w) in water. 

3. Once the coating is completed, allow the beads to dry at 60°C for 2 or 3 minutes. 

4. Cool the beads in a shallow pan at room temperature. 

5. Break agglomerates, if any. 

6. Sift the beads through Tyler 10 mesh sieve (1.77 mm opening) and then through Tyler 

20 mesh sieve (850 micrometer opening) to remove fines. 

7. Apply top coat to beads by spraying a solution of coloured Opadry clear solution (4% 

w/w) to a theoretical weight gain of 1% w/w. 

After the completion of the overcoat, the beads are then filled into hard gelatin capsules at a 

strength of 20 mg. 

Dissolution testing was conducted on the bead filled IR capsules using USP Apparatus 1 

(basket method) in 500 mL of simulated gastric juice without enzyme, 100 rpm at 37°C. The 

results are as follows: 

TABLE2 

Time % Methylphenidate HCl dissolved 

(minutes) 

10 92.7 

20 95.7 

30 97.7 

45 98.5 
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The dissolution results as set forth in the above table indicate that 98.5% of the 

methylphenidate hydrochloride was dissolved in 45 minutes. 

Example2 

Methylphenidate HCI Controlled-Release (CR) Beads with Acrylic Polymer Coating 

TABLE3 

Ingredients % 

Methylphenidate IR beads 86.20 

Eudragit® RS 30 D 8.63 

Triethyl citrate 1.72 

Talc 3.45 

Water q.s. 

Total 100.0 

The controlled-release coating is manufactured as follows: 

1. The Eudragit® RS 30 D is plasticized with triethyl citrate and talc approximately 30 

minutes. 

2. A load of the IR beads is charged into a Wurster insert of an Aeromatic Fluid Bed 

Dryer with 1 mm spray nozzle and the beads are coated to a weight gain of ~ 8%. 

3. Upon completion ofthe coating, the beads are cured for 24 hours at 40-45°C. 

The beads were then filled into hard gelatin capsules at a 20 mg strength. 

Dissolution testing was conducted on the bead filled CR capsules using the following 

USP Apparatus (basket method). The capsules were placed into 500 mL of simulated gastric 

juice without enzyme, for first 2 hours at 100 rpm and 37°C and then placed into 500 mL 

simulated intestinal fluid without enzyme for the remainder of the testing period. The results 

are as follows: 
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TABLE4 

Time Methylphenidate HCl dissolved 

(hours) 

1 6.9 

2 16.2 

3 26.1 

4 35.7 

6 59.8 

8 74.7 

12 75.4 

18 82.5 

24 92.8 

The dissolution results as set forth in the above table indicate that 92.8% of 

methylphenidate hydrochloride dissolved in 24 hours. 

Examples 3 & 4 

Dependence of Release Rate of Methylphenidate HCI from Controlled-Release (CR) 

Beads on Amount of Acrvlic Polymer Coating 

By adjusting the amount ofEudragit® RS 30 D applied, the release rate can be 

adjusted. This effect is illustrated in Examples 3 and 4 below: 
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TABLES 

Ingredients % 

Example 3 Example4 

Methylphenidate HCl IR 91.2 94.0 

Bead 

Eudragit® RS 30 D 5.8 3.9 

Triethyl citrate 1.0 0.7 

Talc 2.0 1.4 

Water - -

Total 100.0 100.0 

The method of manufacturing the controlled-release beads in Examples 3 and 4 is 

similar to the method described under Example 2, by varying the proportion of beads and 

Eudragit® RS 30 D. 

The cured beads were filled into hard gelatin capsules at a strength of 20 mg. 

The dissolution results, conducted under conditions identical to those found under Example 2, 

are shown below: 
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TABLE 6 

Time %Methylphenidate HCl dissolved 

(hours) Example 3 Example4 

1 18.7 49.5 

2 35.1 73.3 

3 49.0 81.5 

4 60.6 85.2 

6 75.7 90.4 

8 77.3 90.7 

12 82.1 92.8 

The dissolution results as set forth in the above table, indicate that 82.1% and 92.8% 

respectively of methylphenidate hydrochloride is dissolved in 12 hours. However, the release 

of drug from Example 4 was significantly faster at time points 1, 2, 3, 4, 6 and 8 hours. 

Example 5 

Enteric Coated (EC) Coated Release {CR) Beads - EC•CR Beads 

TABLE 7 

Ingredients % 

Methylphenidate CR beads 83.2 

Eudragit® L 30 D55 9.9 

Triethyl citrate 2.0 

Talc 4.9 

Water q.s. 

Total 100.0 

The enteric coating procedure is described below: 

37 

Page 161 of 821



wo 00/35450 PCT /US99/30305 

1. The Eudragit® L 30 D 55 is plasticized with triethyl citrate and talc approximately 30 

minutes. 

2. A load ofthe methylphenidate CR beads is charged into a Wurster insert of an 

Aeromatic Fluid Bed Dryer with 1 mm spray nozzle and the beads are coated to a 

weight gain of -9%. 

3. Upon completion ofthe coating, the beads are cured for 18 hours at 40°C. 

4. The cured beads are then sieved through Tyler 10 mesh (1.7 rnrn opening) and Tyler 

20 mesh (850 micrometer opening) sieves to remove any fines. 

The beads were then filled into hard gelatin capsules at a 20 mg strength. 

Dissolution testing was conducted on the bead filled CR filled capsules using USP 

Apparatus 1 (basket method) 500 rnL at 100 rpm and 37°C using SGF without enzyme for 

the first 2 hours and SIF without enzyme for the rest of the testing period. Results are shown 

below: 

TABLES 

Time % Methylphenidate HCl dissolved 

(hours) Lot 1 Lot2 Lot 3 

1 0.4 1.0 2.0 

2 2.2 5.4 7.4 

3 18.8 27.8 61.3 

4 36.7 48.3 87.0 

6 59.5 75.5 98.8 

8 76.9 90.1 100.0 

12 82.3 99.6 -

The dissolution results as set forth in the above table indicate that very little drug is 

dissolved in gastric juice after enteric coating and that the dissolution profile of the CR beads 

has been modified. 
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FORMULATIONS FOR CLINICAL TRIALS 

PCT IUS99/30305 

Examples 6A, 6B and 6C below set forth the formulations developed and tested in 

clinical studies. 

Example 6A: (IR•EC•CR Beads) 

Immediate Release (IR) Coating of Enteric Coated Controlled-Release (EC•CR) 

Methylphenidate Beads 

The (IR•EC•CR Beads) formulation, hereinafter referred to as Formulation 1, is a 

capsule containing multi-layer release beads which have both immediate release and 

controlled release components. It is made up of a controlled release bead which is enteric 

coated to delay dissolution until after gastric emptying. The enteric coated controlled release 

bead has an immediate release topcoat to provide an initial rate of absorption equal to or 

greater than Ritalin® IR immediate release tablets. The immediate release component 

represent 40% of the total dose per bead and the controlled release component represents 

60%. 

TABLE 9 

Ingredients % 

Enteric coated Controlled Release 91.4 

Methylphenidate HCl beads 

Methylphenidate hydrochloride USP 6.5 

Opadry® clear YS-1-7006 2.1 

Water q.s. 

Total 100.0 

The application of an immediate release coat on the top of Enteric Coated CR beads is 

described below: 
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1. Dissolve methylphenidate HCl USP and Opadry in water with stirring. 

2. Load EC•CR beads into a Wurster insert of an Aeromatic Fluid Bed Dryer. 

3. Spray the beads with the coating solution using a 1 mm spray nozzle at a temperature 

of not more than 50°C. 

4. Once the coating is completed, cool the beads at room temperature and pass through 

Tyler sieves 10 and 20 mesh to remove fines. 

The beads were then filled into a hard gelatin capsule to a 20 mg strength. 

Dissolution testing was conducted on the bead filled capsules of Formulation 1 using 

USP Apparatus 1 (basket method) 100 rpm, 500 mL at 37°C- simulated gastric juice without 

enzyme 1st and 2nd hours; 3rd hour onwards simulated intestinal fluid without enzyme. 

The results are as follows: 

TABLE tO 

Time % Methylphenidate HCl dissolved 

(hours) 

5 minutes 37.0 

10 minutes 38.0 

15 minutes 39.0 

30 minutes 40.0 

60 minutes 40.0 

2 40.1 

3 51.4 

4 61.0 

6 75.6 

8 87.0 

12 87.5 
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The dissolution results as set forth in the above table indicate a rapid onset on dissolution, 

followed by prolonged action. 

Example 6B: (IR + EC•CR Blend) 

Combination of Immediate Release Methylphenidate Beads {IR) and Enteric Coated 

Controlled-Release {EC•CR) Methylphenidate Beads 

The enteric-coated controlled release beads (EC•CR) beads described in Example 5 

may be mixed with the immediate release (IR) beads described in Example 1 in varying 

proportions and placed in capsules to obtain the final blended dosage form, (IR + EC•CR 

Blend), hereinafter referred to as Formulation 2. Formulation 2 was designed to provide a 

faster rate of absorption of the controlled release portion than Formulation 1. The immediate 

release component represents 35% of the total dose per capsule and the controlled release 

component represents 65%. 

Dissolution testing was performed and the comparative results are shown in Table 11 

below. 

Example 6C: (IR•CR Beads) 

Immediate Release (IR) Coating of Controlled-Release (CR) 

Methylphenidate Beads 

The IR•CR Beads formulation, hereinafter referred to as Formulation 3, is a capsule 

containing single beads made up of an immediate release topcoat and a controlled release 

core, and is designed to provide an intermediate rate of absorption of the controlled release 

portion between that of the controlled release formulations ofFormulations 1 and 2. The 

immediate release component represents 30% of the total dose per bead and the controlled 

release component represents 70%. 

The immediate release topcoat is applied to CR beads as described in Example 6A for 

Formulation 1. 

The dissolution profiles of Formulations 1 -3 and Ritalin® SR, used as a comparator, 

are shown in Table 11 below. Hours 1 and 2 are in 500 ml of simulated gastric fluid. 

Simulated intestinal fluid (500 ml) is used from the third hour onwards. The results of the 

dissolution testing confirmed the anticipated in vitro dissolution profile. 
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Table 11. Comparative Dissolution of Formulations 

Time (Hours) Ritalin SR Formulation 1 Formulation 2 Formulation 3 

10min 21.4 38.0 32.0 28.6 

30min 31.4 40.0 36.7 34.0 

1 45.7 40.0 38.2 40.5 

2 62.3 40.1 40.4 57.6 

3 75.8 51.4 68.1 70.6 

4 79.5 61.0 86.4 79.5 

6 88.0 75.6 95.4 89.6 

8 90.7 87.0 96.2 92.7 

12 91.3 87.5 97.0 93.1 

Example 7 

Four Way Comparison of Single Dose Formulation 1 (Fed and Fasted) 

with Two Doses of Ritalin IR (Fed and Fasted) 

The bioavailability of Methylphenidate MLR capsules was investigated in a four-way 

blind study which compared the Formulation 1 20 mg single dosage formulation under fed 

and fasted conditions with two doses (4 hours apart) of Ritalin® IR. 

Healthy male volunteers were given a single dose of20 mg Formulation 1 or two 

doses of immediate release methylphenidate 10 mg administered four hours apart under both 

fed and fasting conditions (n=12). "Fed" conditions indicates the test formulation was given 

to the subjects after they had eaten a high-fat breakfast. Following an overnight fast of at 

least 10.0 hours, each ofthe normal, healthy, non-smoking, male subjects were given the 

following treatments according to Williams design 4 treatment randomization scheme. 

Treatment 1: Test Product: methylphenidate controlled-release, Formulation 1, 20 mg 

capsule, in the morning under fasting conditions. 

Treatment 2: Reference Product: methylphenidate immediate-release, Ritalin® 

(Novartis), 10 mg tablet in the morning and 4 hours later, under fasting conditions. 

Treatment 3: Test Product: methylphenidate controlled-release, Formulation 1, 20 mg 

capsule, administered 5 minutes after a high fat breakfast. 
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Treatment 4: Reference Product: methylphenidate immediate-release, Ritalin® 

(Novartis), 10 mg tablet in the morning and 4 hours later, administered 5 minutes after a high 

fat breakfast. 

There was a seven day washout period between the study periods. During each study 

period, blood samples (1 x 5 mL each) were taken from each subject within one hour prior to 

dosing and at 0.250, 0.500, 0.750, 1.00, 1.50, 2.00, 2.50, 3.00, 3.50, 4.00, 4.50, 5.00, 6.00, 

7.00, 8.00, 10.0, 12.0, 16.0, 24.0 hours post-dose for the Formulation 1 and at pre-dose, 

0.250, 0.500, 0.750, 1.00, 1.50, 2.00, 2.50, 3.00, 3.50, 4.00, 4.50, 5.00, 6.00, 7.00, 8.00, 10.0, 

12.0, 16.0, 24.0 hours post-dose for the Ritalin® IR. Plasma was harvested from each blood 

sample and stored in a -20°C freezer until assayed for plasma methylphenidate concentration. 

Assay of plasma methylphenidate concentrations was performed using gas 

chromatography/mass spectrometry (GC/MS). 

The mean plasma concentrations, standard deviations and coefficients of variation are 

shown as a function oftime in Tables 12 and 13, for fasting and fed conditions, respectively. 

This data is presented graphically in Figures 1-4. Figure 1 presents the mean plasma 

concentration versus time for Formulation 1 and Ritalin® under fasting conditions. Figure 2 

presents the mean plasma concentration versus time for Formulation 1 and Ritalin® under fed 

conditions. Figure 3 presents the mean plasma concentration versus time for Formulation 1 

under fed and fasting conditions. Figure 4 presents the mean plasma concentration versus 

time for Ritalin® under fed and fasting conditions. 
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Table 12. l\Iean Plasma Concentrations (pg/mL) of Methylphenidate: 
Formulation 1 and Ritalin®IR (fasting) 

Sample Time Fom1Uiation 1 Ritalin 
(h) I Concentration Concentration SD(±) CV(%) SD(±) CV{%) 

-
0.000 0.00. 0.00 - 0.00 ·0.00 - '· 

0.250 0.00 - 0.00 -. ()-.00 .0.00 -.. 0.500 '8I1.53 . 801.84 98.08 £83.96 686.65 77.68 
0.750 2268.79 112!..U 49.72 

~ 

2485.74 82&.38 33.33 
LOO .3108.79 756.66 24.34. 3468.74 1172..28 33.80 
1..50 3597.88 740.36 20.58 43~ ~ 22.76 

.2.00 . .3615.6o 1315.29 35..78 4289.39 1144Ao - . 26.68 
"34Sit 

. 
25.~ 4~1.37 2..50 &82..62 1014.57 24.62' 

3.~· 3573.56 1031.61 28.1'1 3S2!.S6 863.25 "24..46 
3.50 . ·3637.01 1008.73 %1.74 3020.93 716.36 . 23.71 
4.00- 3604..G3 1071..59 29.73 %141.91- 698..95 2SA4 

'4.50 
. ...., 

3494.44 1069.13 30.60 29ss.4~ 799.89- %7JM 
s..oo 3446.41 1059.50 31..03 43~.22 1603.40 36.49 
5.50 . - - - SS2S.84 1766.58 31.91 
6.00 342113 .1166..25 34..09 59Z1.o6 1955.99 33.00 
6..50 - - - 5528.41 1758.~ 31.81• 
7.00 342232 958.42 28.00 4860.45 i482.24 30.SO 
s.oo 3338..9 724.49 ..2!.70 3795.34 1500.79 39.54 
10.0 28S8.42 612.%1 21.4% 2223.48 926.11 4us 
~0 . ' 2fJ'13.!17 536.08 25.85 1334.71 523.37 39.21 
16.o 1i80.S7 5Ch.tt 42.53 4SS.86 213.79 63.13 . 
24.0 %TSZT 201.51 73.()4 5.5.10 99..99 1£1.46 . 

.._._ 
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Table 13. .!Vlean Plasma Concentrations (pg/mL) of l\1ethylphenidate: 
Formulation 1 and Ritalin®IR (fed) 

Sample Time Formulation! Ritalin 
(h) l I Concentration SD(±) CV(%) Concentration SD(±) CV(%) 

.. 

0.000 0.00 0.00· ·- 0.00 0.00 ' -
0-250 " 0.00 0.00 - 53.12 133.84 2S1..9S 

. o.soo· 29i.66 '271.58 93.11 1256..61 1602.66 U7.54 
0.750 . no.n· .. 653.80 71.83. 2984.6o 340653 ~ . 114.14 
1.00 'i580.66 983..13 62.20 3400.39 230LS7 67.S 

. LS4r 2760.68 797.2.4 '2!..88 5205.16 1882.17 36.16 -
.2.00 ·3091.13 . 874.49 2!.22 5146.55 1617.43. 31.43' 
2.50 3655.68 ~- 9S2.31 26.17 5151.11 12%1.99 23.81 

. 3.00- -~ .362$.88 197.55 22.00 .;. 4546.61 932.94 20.52 
'3.50 m7:n· 951.5& 25.60 4184.34 1080.71 2S.83 
4.00 3650.63 875.97 23.99 36S2.57 1023.22 2!.01 
41.50 36%7.41 83S.40 23.03 3811.21 1103.13 28.96 
5.00 3430.14 713.72 22.85 51S8.A5 . 1714.53 33.24 
5.50 - .. - S982.98 1618.65 %1..'05 . 
6.00 3411..03 gn.rn %7.41 622!.11 1591..64 25.55 
6.50 - - - 605432 1919.95 31.71 
7.00. 421L!U 715.86" 18..39. SS38.S7 1741.02 31.43 
8.00 4679.67 1~ 24.G7 4350.90. 1611.95 37..e5' 

·10.0 . •3851.58 1045.56 %7.10 2571.66 . 896.59 34.18 
12.0 261038 902;53 34.57 1521.5l 611..54 40;19 ... 
16.0 '13:72.86 737.71 . S3.74• S77.!JO 334.26 ·5.7.84 . 
24.0• 334.19 306.6'3 91.59 . 94.23 14439· 153.80 
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EXPERIMENTAL RESULTS 

Pharmacokinetic parameters were calculated based on the data from the four-way 

study. AUC0_t(pg•h/mL), AUC0_;nr(pg•h/mL), AUCu;nr(%), Cmax (pg/mL), Tmax (hours), T 112 

el (hours), Ke1 (hour-1
), TLIN (hours) and LQCT (hours) were calculated as described below. 

For purposes of the present invention, the following terms are meant to have the 

following meanings: 

Analysis of Pharmacokinetic Data and Statistical Analysis 

AUC0_t Area under the concentration-time curve from time zero to the time of 

the last non-zero concentration (this corresponds to the area under the 

concentration-time curve, over the dosing interval of the test 

formulation for both controlled-release and immediate-release 

formulations) 

AUCO-inf 

C.I. 

cv 

C max 

LQCT 

SD 

TLIN 

T 112 el 

Sampling Time 

Scheduled Time 

Actual time 

Area under the concentration-time curve from time zero to infinity 

Confidence interval 

Coefficient ofvariation 

Maximum observed concentration 

Elimination rate constant 

The last quantifiable concentration time 

Standard deviation 

The time point where log-linear elimination begins 

Time for observed Cmax 

Time post dose of plasma collection based on parameters to be studied 

The predetermined (clock) time at which the samples are to be taken 

The exact (clock) time at which the sample was taken 

Time deviations during sampling for drugs with a T max :::;; 4 hours were treated as 

follows: 

between 0 and 6 hours post dose, the sampling time was used in the statistical analysis if the 

delay between the actual and scheduled time ofblood collection was< 10%. Above 6 hours 

post dose, the sampling time was used in the statistical analysis if the delay between the 

actual and scheduled time of plasma collection was < 15%. When sampling times were used 
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when previously described acceptance criteria, the corrected sampling items were used when 

performing pharmacokinetic parameters calculations. Sampling times are present in 

concentration tables and graphs of statistical report. 

The mean, standard deviation (SD), and coefficient of variation (CV) were calculated 

for plasma concentrations of methylphenidate for each sampling time and treatment. As well, 

the mean, SD, and cv were calculated for the AUCO-t (pg•h/mL), AUCO-inf (pg•h/mL), cmax 
(pg/mL ), T max (hours), T 112 ei (hours), K ei (hour- 1

) , TLIN (hours) and LQCT (hours). The 

calculation of these pharmacokinetic parameters is explained below. 

Areas under the Concentration-Time Curves 

AUC0_t was calculated using the linear trapezoidal rule. 

The AUC0_1 was derived where tis the time (t) ofthe last measurable (non-zero) 

concentration (C1 ) for each treatment. 

The AUCo-inf was calculated as: 

AUCO-t + 

Where C1 = the last non-zero concentration for that treatment, AUC0 _1 =the AUC from time 

zero to the time of the last non-zero concentration for that treatment and Ke1 =the elimination 

rate constant. 

Maximum Observed Concentration and Time of Observed Peak Concentration 

The maximum observed concentration, Cmax• and the observed time to reach peak 

concentration, T max, was determined for each subject and for each treatment. 

Half-Life and Elimination Rate Constant 

To calculate the elimination rate constant (Ke1), linear regression analyses were 

performed on the natural log (Ln) of plasma concentration values (y) versus time (x). 

Calculations were made between a time point where log-linear elimination phase begins 

(LQCT) occurred. The Ke1 was taken as the slope multiplied by (-1) and the apparent half-life 

(T112 e1) as 0.693/~1 • 

47 

Page 171 of 821



W000/35450 PCT /US99/30305 

TLIN and LQCT 

TLIN, the time point where log-linear elimination begins, and LQCT, the last 

quantifiable concentration time were determined for each subject and for each treatment. 

Percent Drug Absorbed 

Percent drug absorbed was calculated at each sampling time (t) by Modified Wagner

Nelson's method, as implemented in Kinetica software, version 2.0.1 according to the 

following formula: 

ct + (Kel X AUCo-t) 

---------X 100 

All ANOV As were performed with the SAS General Linear Models Procedure 

(GLM). For all analyses, effects were considered statistically significant ifthe probability 

associated with 'F' was less than 0.050. Based on the pairwise comparisons of the In

transformed AUCo.t' AUCO-inf and cmax data, the relative ratios of the geometric means, 

calculated according to the formulation "e (X-Y) x 100", as well as the 90% geometric 

confidence intervals were determined. 

RESULTS 

The plasma concentration of unchanged methylphenidate following administration of 

the controlled release formulation Formulation 1 reached the maximum concentration (CmaJ 

at a mean of 3.27 hours under fasting conditions and 7.29 hours under fed conditions 

reflecting a biphasic absorption profile. The plasma concentration of unchanged 

methylphenidate following administration of two doses of the immediate release formulation 

(Ritalin® IR) reached the maximum concentration (CmaJ at 5.96 hours under fasting 

conditions and 3.54 hours under fed conditions. When the determination of cmax was 

restricted to the first dose of immediate release methylphenidate, the Tmax was 1.71 hours 

under fasting conditions and 1.63 hours under fed conditions. 

The complete pharmacokinetic parameters of controlled release methylphenidate 20 

mg Formulation 1 and immediate release methylphenidate 10 mg (Ritalin® IR) under fed and 

fasted conditions are summarized in Tables 14 and 15 below. 
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Table 14. Pharmacokinetic Parameters for Formulation 1 

Parameters Formulation 1 cv Formulation 1 (fed) cv 

(fasting) (o/o) Mean± SD (o/o) 

Mean± SD 

AUC0_1 (pg.h/mL) 48493.80 ± 13430.27 27.69 54686.38 ± 15118.66 27.65 

AUCO-inf (pg.h/mL) 51213.86 ± 13260.14 26.59 57931.47 ± 16762.54 28.94 

cmax (pg/mL) 4410.25 ± 1188.68 26.95 4879.37 ± 1027.85 21.07 

Tmax (h) 3.27 ± 2.54 77.64 7.29 ± 1.29 17.65 

Kel (h-1) 0.1672 ± 0.0339 20.25 0.1812 ± 0.0392 21.65 

T 1/2 el (h) 4.32 ± 0.96 22.18 4.06 ± 1.25 30.91 

Table 15. Pharmacokinetic Parameters for Ritalin® IR 

Parameters RITALIN® (fasting) cv RITALIN® (fed) 

Mean ± SD (%)) Mean± SD cv 

(o/o) 

AUC0_1 (pg.h/mL) 44644.22 ± 13806.82 30.93 52781.49 ± 15194.94 28.79 

AU CO-inf (pg.h/mL) 46466.23 ± 14012.73 30.16 54783.17 ± 15311.08 27.95 

cmax (pg/mL) 6536.04 ± 1669.29 25.54 7571.74 ± 1534.58 20.27 

Tmax (h) 5.96 ± 0.54 9.09 3.54 ± 2.42 68.43 

Kel (h-1) 0.2481 ± 0.0550 22.17 0.2449 ± 0.0719 29.37 

T %el (h) 2.93 ± 0.71 24.10 3.08 ± 0.96 31.26 

The results ofthe ANOVA and Duncan's Multiple Range Test performed on the In

transformed AUC0_1 data show a statistically significant difference between treatments for this 

parameter. According to Duncan's Multiple Range Test, the AUC0_1 of treatment 1 was 

significantly different from the AUC0_1 of treatments 2 and 3. However, Duncan's Multiple 

Range Test did not detect statistically significant differences between treatments 3 and 4 for 

this parameter. The statistical analyses performed on the data are summarized in Table 16 

below: 
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TABLE16 

AUCo.-t TRT 1 vs. TRT 2 TRT3 vs. TRT 4 TRT 1 vs. TRT 3 

(pg•h/mL) 

Ratio 109.90% 104.08% 88.65% 

90% 102.59% to 97.15% to 82.75% to 
Geometric 117.74% 111.50% 94.97% 
C.I. 

The results of the ANOVA and Duncan's Multiple Range Test performed on the In

transformed AUCo-inf data show a statistically significant difference between treatments for 

this parameter. According to Duncan's Multiple Range Test, the AUCo-inf of treatment 1 was 

significantly different from the AUCo-inf of treatments 2 and 3. However, Duncan's Multiple 

Range Test did not detect statistically significant differences between treatments 3 and 4 for 

this parameter. The statistical analyses performed on the data are summarized below in 

Table 17: 

TABLE17 

AUCo-inf TRT 1 vs. TRT 2 TRT3 vs. TRT4 TRT 1 vs. TRT 3 

(pg•h/mL) 

Ratio 111.65% 105.86% 88.85% 

90% 104.09% to 98.70% to 82.84% to 
Geometric 119.95% 113.55% 95.30% 
C.I. 

The results ofthe ANOVA and Duncan's Multiple Range Test performed on the 

lntransformed cmax data show a statistically significant difference between treatments for this 

parameter. According to Duncan's Multiple Range Test, the Cmax of treatment 1 was not 

significantly different from the Cmax of treatment 3. However, Duncan's Multiple Range Test 

detected statistically significant differences for cmax when comparing treatments 1 and 2 and 
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treatments 3 and 4. The statistical analyses performed on the data are summarized below in 

Table 18: 

TABLE18 

C max TRT 1 vs. TRT 2 TRT 3 vs. TRT 4 TRT 1 vs. TRT 3 

(pg/mL) 

Ratio 67.48% 64.38% 89.37% 

90% 60.28% to · 57.51% to 79.83% to 
Geometric 75.54% 72.07% 100.04% 
C.I. 

The ANOVA and Duncan's Multiple Range Test performed on the Tmax data detected 

a statistically significant difference between treatments for this parameter. Duncan's 

Multiple Range Test detected statistically significant differences between treatments 1 and 2, 

treatments 3 and 4, and treatments 1 and 3 for this parameter. 

The ANOVA and Duncan's Multiple Range Test performed on the T Y>el data 

detected a statistically significant difference between treatments for this parameter. Duncan's 

Multiple Range Test detected no statistically significant differences between treatments 1 and 

3 forT Y>et. However, Duncan's Multiple Range Test detected statistically significant 

differences between treatments 1 and 2 and treatments 3 and 4 for this parameter. 

The results ofthe ANOVA and Duncan's Multiple Range Test performed on the Ke1 

data show a statistically significant difference between treatments for this parameter. 

Statistically significant differences were detected by Duncan's Multiple Range Test between 

treatments 1 and 2 and treatments 3 and 4, but not for treatments 1 and 3. 

Summary and Analysis 

The AUC and Cmax ratios of controlled release methylphenidate 20 mg Formulation 1 

under fed and fasted conditions are summarized in Table 19 below. A comparison ofthe 

AUC and Cmax ratios for immediate release methylphenidate 10 mg (Ritalin® IR) and 

51 

Page 175 of 821



W000/35450 PCT /US99/30305 

Formulation 1 under fasting conditions are summarized in Table 20 below. Table 21 shows 

the comparative ratios for immediate release methylphenidate 10 mg (Ritalin® IR) and 

Formulation 1 under fed conditions. 

Treatment 1 (Formulation 1, fasting) versus Treatment 3 (Formulation 1, fed) 

The ANOV As detected statistically significant differences between treatments for In

transformed AUCO-t• AUCO-inf and cmax• and untransformed Tmax• Kel' Tl/2e]• Duncan's 

Multiple Range Test detected statistically significant differences between treatments 1 and 3 

for ln-transfom1ed AUC0_1 and AUC0_;nrand untransformed Tmax· However, Duncan's 

Multiple Range Test detected no statistically significant differences between treatments for 

In-transformed Cmax and untransformed Ke1 and T 112 e1. All formulation ratios, as well as 

90% geometric confidence intervals of the relative mean AUCO-t> AUCO-inf and cmax of 

the test product (Formulation 1, fasting) to reference product (Formulation 1, fed) were found 

to be within 80 to 125%. This is summarized in Table 19 below: 

Table 19. Formulation 1 (Fed) vs. Formulation 1 (Fast) 

AUC0_t AUCO-inf cmax 

Ratio1 

112.80% 112.54% 111.90% 

90°/o Geometric C.I. 2 105.29%- 120.84% 104.93%- 120.71% 99.96%- 125.27% 
1 Calculated usmg geometric means accordmg to the formula: e[Formulat!On !(fed) -Formulatton 1 (fastmg)J x 100 

2 90% Geometric Confidence Interval using ill-transformed data 

Treatment 1 (Formulation 1, fasting) versus Treatment 2 (Ritalin®, fasting) 

The ANOVAs detected statistically significant differences between treatments for 

lntransformed AUCO-t> AUCO-inf and cmax' and untransformed Tmax• ~]' Tl/2e]· Duncan's 

Multiple Range Test detected statistically significant differences between treatments 1 and 2 

for all parameters. With the exception of Cmax• all formulation ratios as well as 90% 

geometric confidence intervals of the relative mean AUC0_1 and AUC0_;
0
r ofthe test product 

(Formulation 1) to reference product (Ritalin) were found to be within the 80 to 125%. This 

is summarized in Table 20 below: 
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TABLE 20. Formulation 1 (Fast) vs Ritalin® (Fast) 

AU CO-t AUCo.inr cm<JY 
Ratio1 109.90% 111.65% 67.48% 

90o/o Geometric 102.59%- 117.74% 104.09%- 119.75% 60.28%- 75.54% 

C.I.2 

1 Calculated usmg geometnc means accordmg to the formula: ef Formulanon 1 (fast) Rltahn IR (fast)] x 100 

2 90% Geometric Confidence Interval using log-transformed data 

Treatment 3 (Formulation 1, fed) versus Treatment 4 (Ritalin®, fed) 

The ANOVAs detected statistically significant differences between treatments for ln-

transformed AUCO-t• AUCO-inf and cmax• and untransformed Tmax• Kel• Tl/2eJ• Duncan's 

Multiple Range Test detected statistically significant differences between treatments 3 and 4 

for all parameters with the exception of In-transformed AUC0_1 and AUCo-inf· With the 

exception of Cmax• all formulation ratios, as well as 90% geometric confidence intervals of 

the relative mean AUC0_t and AUCo-inf of the test product (Formulation 1) to reference product 

(Ritalin) were found to be within the 80% to 125%. This is summarized in Table 21 below: 

TABLE 21. Formulation 1 (Fed) vs. Ritalin® IR (Fed) 

AUC0_t AUCO-inf cmax 

Ratio1 104.08% 105.86% 64.38% 

90°/o Geometric 97.15%- 111.50% 98.70%- 113.55% 57.51%-72.07% 

C.I.2 

1 Calculated usmg geometriC means accordmg to the formula: e[ FormulatiOn 1 (fed) Ritahn IR (fed)J x 100 

2 90% Geometric Confidence Interval using log-transformed data 

Conclusions 

Review of individual plasma MPH time curves indicates the following: 

Plasma MPH concentrations at 12 hours were higher on Formulation 1 than on Ritalin 

IR in all subjects, under both fed and fasted conditions. 

A biphasic profile was apparent under fasted conditions in 7-10/12 subjects and in 8-

10/12 under fed conditions. The mean curve showing a stable plateau under fasted conditions 
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is therefore not fully representative of the individual profiles. The enteric coat therefore gave 

rise to a biphasic profile in some subjects even under fasted conditions. 

Under fasted conditions the apparent rate of rise of plasma MPH was equivalent to, or 

faster than, that ofRitalin IR in 8/12 subjects under fasted conditions and 4-5/12 subjects 

under fed conditions. The mean curves which demonstrate an equivalent rate of rise under 

fasted conditions and a slower rise under fed conditions were therefore largely reflective of 

the individual profiles. 

The bioavailability of Formulation 1 relative to Ritalin IR was acceptable under both 

fed and fasted conditions (Relative AUCinf 106% and 112%). There was an increase in AUC 

of both Formulation 1 and Ritalin when given with food (13.1% and 17.9% respectively). 

Formulation 1 had a more prolonged mean plasma MPH concentration time profile 

than two doses of Ritalin IR. An across study comparison indicates that Formulation 1 also 

has a more prolonged profile than Ritalin SR. 

Under fasted conditions Formulation 1 had a mean initial rate of rise of plasma MPH 

that is similar to Ritalin IR and a relatively flat plateau until 8 hours post-dose. 

Under fed conditions, the initial rise in plasma MPH from Formulation 1 was slower 

than under fasted conditions and the plateau showed a biphasic profile. This was consistent 

with predictions that the enteric coat would delay release of the controlled release component 

and that this delay would be longer under fed conditions (allowing the initial plasma 

concentration peak, due to the IR component, to fall prior to the start of release from the 

controlled release component). 

Formulation 1 results in both a fast initial rate of rise of plasma methylphenidate 

concentration, and a prolonged duration. The transformation from a prolonged plateau 

profile under fasted conditions to a biphasic profile under fed conditions, is as predicted. 

Formulation 1 therefore has the potential to meet the dual objectives of rapid onset and 

prolonged duration that are considered desirable characteristics of a controlled release 

methylphenidate formulation for the treatment of ADD/ ADHD. 

An initial pilot bioavailability study completed in adult healthy volunteers has 

confirmed that a single 20 mg dose of this formulation has an equivalent extent of absorption 

to two doses of immediate release methylphenidate (10 mg) given 4 hours apart. Maximal 

plasma concentrations with the controlled release formulation are similar to those attained 

with the first dose of immediate release methylphenidate and from approximately 1 0 hours 
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post-dose, are higher than those following the second dose of immediate release 

methylphenidate. 

The results indicate the potential for a single morning dose of this formulation to 

produce clinical effects that are at least equivalent to those of two doses of immediate-release 

methylphenidate given at breakfast and lunchtime, with a duration of action that may reduce 

the need for a third dose of immediate release methylphenidate later in the day. 

Example 8 

Five-Way Comparison of Single Dose Formulation 2 (Fed and Fasted), Single Dose 

Formulation 3 (Fed and Fasted) and Single Dose Ritalin SR (Fasted) 

A five-way blind study was conducted which compared a single dose of Formulation 

2, 20 mg, both fed and fasted, a single dose ofFormulation 3, 20 mg, both fed and fasted, and 

Ritalin SR 20 mg single dose fasted. According to the published literature and anecdotal 

comments from physicians, Ritalin SR is used in less than 20% of methylphenidate treated 

patients. 

Twelve healthy male volunteers were given a single dose of either 20 mg Formulation 

2 or Formulation 3 administered four hours apart under both fed and fasting conditions 

(n=12), or slow-release 20 mg methylphenidate (Ritalin SR) under fasting conditions. "Fed" 

conditions indicates the test formulation was given to the subjects after they had eaten a high

fat breakfast. Following an overnight fast of at least 10.0 hours, each ofthe normal, healthy, 

non-smoking, male subjects were given the following treatments according to Williams 

design 5 treatment randomization scheme. 

Treatment 1: Test Product: methylphenidate controlled-release, Formulation 2, 20 mg 

capsule, in the morning under fasting conditions. 

Treatment 2: Test Product: methylphenidate controlled-release, Formulation 2, 20 mg 

capsule, in the morning, under fed conditions. 

Treatment 3: Test Product: methylphenidate controlled-release, Formulation 3, 20 mg 

capsule, under fasting conditions. 

Treatment 4: Test Product: methylphenidate controlled-release, Formulation 3, 20 mg 

capsule, under fed conditions. 
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Treatment 5: Reference Product: methylphenidate slow-release 20 mg tablet Ritalin 

SR (Novartis) under fasting conditions. 

There was a seven day washout period between the study periods. During each study 

period, blood samples (1 x 5 mL each) were taken from each subject within one hour prior to 

dosing and at 0.250, 0.500, 0.750, 1.00, 1.50, 2.00, 2.50, 3.00, 3.50, 4.00, 4.50, 5.00, 6.00, 

7.00, 8.00, 10.0, 12.0, 16.0, 24.0 hours post-dose. Plasma was harvested from each blood 

sample and stored in a -20C freezer until assayed for plasma methylphenidate concentration. 

The data is presented graphically in Figures 5-8. Figure 5 presents the mean plasma 

concentration versus time for Formulation 2 under fasting and fed conditions and Ritalin® 

under fasting conditions. Figure 6 presents the mean plasma concentration versus time for 

Formulation 3 under fasting and fed conditions and Ritalin® under fasting conditions. Figure 

7 presents the mean plasma concentration versus time for Formulations 2 and 3 under fasting 

conditions. Figure 8 presents the mean plasma concentration versus time for Formulations 2 

and 3 under fed conditions. 

The complete pharmacokinetic parameters of controlled release methylphenidate 20 

mg (Formulation 2 and 3) under fed and fasting conditions, and for slow release 

methylphenidate 20 mg (Ritalin® SR) under fasting conditions are summarized in Tables 22-

24 below. 

Table 22. Pharmacokinetic Parameters for Formulation 2 

Treatment 1, Fasting Treatment 2, Fed 

Parameters Means ± SD CV(o/o) Mean± SD CV(o/o) 

AUCo..t (pg.h/mL) 48190.73 ± 11668.71 24.21 53452.63 ± 12820.39 23.98 

AUCO-inf (pg.h/mL) 49787.07 ± 12053.23 24.21 55690.49 ± 12691.52 22.79 

cmax (pg.h/mL) 7498.57 ± 1968.38 26.25 6879.09 ± 1486.53 21.61 

Tmax (h) 3.63 ± 0.57 15.70 6.42 ± 1.08 16.89 

Kel (h-1) 0.2391 ± 0.0428 17.91 0.2321 ± 0.0342 14.75 

Tvz (h) 3.00 ± 0.64 21.32 3.05 ± 0.48 15.74 
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Table 23. Pharmacokinetic Parameters for Formulation 3 

Treatment 3, Fasting Treatment 4, Fed 

Parameters Means ± SD CV(o/o) Mean± SD CV(0/o) 

AU CO-t (pg.h/mL) 48057.06 ± 14743.87 30.68 54128.75 ± 14787.94 27.32 

AUCO-inf (pg.h/mL) 49984.68 ± 14873.03 29.76 56315.66 ± 14779.59 26.24 

cmax (pg.h/mL) 6080.97 ± 2048.60 33.69 6959.07 ± 1559.34 22.41 

Tmax (h) 3.46 ± 0.89 25.76 4.42 ± 0.56 12.62 

Kel (h-1) 0.2009 ± 0.0468 23.32 0.2057 ± 0.0390 18.97 

Tv2 (h) 3.65 ± 0.97 26.52 3.49 ± 0.70 20.01 

Table 24. Pharmacokinetic Parameters for Ritalin SR® 

Parameters Mean ±SD CV (o/o) 

AUC0_1 (pg.h/mL) 47404.51 ± 12754.66 26.91 

AUCO-inf (pg.h/mL) 49252.17 ± 12841.52 26.07 

Cmax (pg/mL) 6783.09 ± 1496.65 22.06 

Tmax (h) 3.50 ± 0.43 12.18 

~I (h-1) 0.2282 ± 0.0320 14.01 

Tl/2 el (h) 3.10±0.47 15.14 

The results ofthe ANOVA and Duncan's Multiple Range Test performed on the In

transformed cmax data show a statistically significant difference between treatments for this 

parameter. According to Duncan's Multiple Range Test, the Cmax of treatment 3 was 

significantly different from the Cmax oftreatments 4 and 5. However, Duncan's Multiple 

Range Test did not detect statistically significant differences between treatments for Cmax 

when comparing treatment 1 vs. treatment 2 or treatment 1 vs treatment 5. The statistical 

analyses performed on the data are summarized in Table 25 below: 
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TABLE25 

C max (pg/mL) TRT 1 vs. TRT 2 TRT 3 vs. TRT 4 TRT 1 vs. TRT 5 TRT 3 vs. TRT 5 

Ratio 103.73% 84.78% 109.25% 87.40% 

90% Geometric 98.94% to 78.59% to 101.28% to 81.05% to 
C. I. 115.14% 91.45% 117.85% 94.26% 

The ANOVA and Duncan's Multiple Range Test performed on the In-transformed 

T max data detected a statistically significant difference between treatments for this parameter. 

Duncan's Multiple Range Test detected statistically significant differences between 

treatments 1 and 2, and treatments 3 and 4 for this parameter. Duncan's Multiple Range Test 

did not detect statistically significant differences between treatments for T max when 

comparing treatments 1 vs. 3 or treatments 3 vs. 5. 

The ANOV A performed on the T y
2 

el data detected a statistically significant 

difference between treatments for this parameter. Duncan's Multiple Range Test detected no 

statistically significant differences between treatments 1 and 2, treatments 3 and 4, and 

treatments 1 and 5 forT y
2
et. However, Duncan's Multiple Range Test detected statistically 

significant differences between treatments 3 and 5 for this parameter. 

The ANOVA performed on the Ke1 data show a statistically significant difference 

between treatments for this parameter. Statistically significant differences were not detected 

by Duncan's Multiple Range Test, between treatments for Ke1 when comparing treatments 1 

and 2, treatments 3 and 4, or treatments 1 and 5. However, Duncan's Multiple Range Test 

detected statistically significant differences between treatments 3 and 5 for this parameter. 

The ANOVA and Duncan's Multiple Range Test performed on the In-transformed 

AUC0_1 data show a statistically significant difference between treatments for this parameter. 

According to Duncan's Multiple Range Test, the AUC0_1 of treatments 1 and 3 was 

significantly different from the AUC0_1 of treatments 2 and 4 respectively. However, 

Duncan's Multiple Range Test did not detect statistically significant differences between 

treatments for AUC0_1 when comparing treatment 1 vs treatment 5, or treatment 3 vs treatment 

5. The statistical analyses performed on the data are summarized below in Table 26: 
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TABLE26 

AU Co-t Treatment 1 vs. Treatment 3 vs. Treatment 1 vs. Treatment 3 vs. 

(pg•h/mL) Treatment 2 Treatment 4 Treatment 5 Treatment 5 

Ratio 89.21% 88.23% 101.82% 100.63% 

90°/o Geometric 84.03% to 83.10% to 95.91% to 94.81%to 
C.I. 94.71% 93.67% 108.10% 106.81% 

The ANOVA and Duncan's Multiple Range Test performed on the In-transformed 

AUCo-inf data show a statistically significant difference between treatments for this parameter. 

According to Duncan's Multiple Range Test, the AUCo-inf of treatments 1 and 3 was 

significantly different from the AUCo-inf of treatments 2 and 4 respectively. However, 

Duncan's Multiple Range Test did not detect statistically significant differences between 

treatments for AUCo-inf when comparing treatment 1 vs treatment 3, or treatment 3 vs 

treatment 5. The statistical analyses performed on the data are summarized below in Table 

27: 

TABLE27 

AUCO-inf TRT 1 vs. TRT 2 TRT3 vs. TRT4 TRT 1 vs. TRT 5 TRT 3 vs. TRT 5 

(pg•h/mL) 

Ratio 88.33% 88.14% 101.14% 100.82% 

90% Geometric 83.50% to 83.32% to 95.61% to 95.33% to 
C.I. 93.44% 93.24% 106.99% 106.63% 

Treatment 1 (Formulation 2, Fasting) vs. Treatment 2 (Formulation 2, Fed) 

The ANOV As detected statistically significant differences between fed and fasting 

conditions, treatments 1 and 2, for the In-transformed AUCO-t ' AUCO-inf and cmax and 

untransformed Tmax• T 112e1 and KeJ· Duncan's Multiple Range Test detected statistically 

significant differences between treatments 1 and 2 for In-transformed AUC0_t and AUCo-inf 

and untransformed Tmax· However, Duncan's Multiple Range Test detected no statistically 

significant differences between treatments for In-transformed Cmax and untransformed T ll2et 
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and KeJ· All formulation ratios, as well as 90% geometric confidence intervals of the relative 

mean AUCO-t' AUCO-infand cmax were found to be within the 80% to 125%, as is shown in 

Table 28 below. Thus, it appears that food increases the extent of absorption of 

methylphenidate for Formulation 2. However, this food effect was less than 20% on average. 

TABLE28 

Formulation 2, Fed versus Fasting 

AUC0_t .AUCO-inr cmax 

Ratio1 112.09% 113.21% 93.69% 

90o/o Geometric 105.58% to 119.00% 107.03% to 119.76% 86.85% to 101.07% 

C.l.2 

I Calculated using geometric means according to the formula: e (Fonnulat!on 2(Fed)-Formulauon 2 (Fastmg)) X 100 

2 90% Geometric Confidence Interval using ln-transformed data 

Treatment 3 (Formulation 3, Fasting) vs. Treatment 4 (Formulation 3, Fed) 

The ANOVAs detected statistically significant differences between treatments for In

transformed AUCo-t 'AUCO-inf and cruax and untransformed Truax' Tll2el and Ke]• Duncan's 

Multiple Range Test detected statistically significant differences between treatments 3 and 4 

for In-transformed AUC0_t, AUCo-inf and Cruax and untransformed Truax· However, Duncan's 

Multiple Range Test detected no statistically significant differences between treatments for 

untransformed T ll2ei and Kei· With the exception of lower 90% geometric confidence 

interval for cmax• all formulation ratios, as well as 90% geometric confidence intervals of the 

relative mean AUCO-t' AUCO-inf and cruax were found to be within the 80% to 125%, as is 

shown in Table 29 below. Thus, it appears that food increases the extent of absorption of 

methylphenidate for Formulation 3. However, this food effect was less than 20% on average. 
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Ratio1 

90°/o Geometric 

C.I.2 

TABLE29 

Formulation 3, Fed versus Fasting 

AUC0_t AUCO-inf 

113.35% 113.45% 

106.76% to120.33% 107.25% to 120.01% 

PCT /US99/30305 

crnax 

117.96% 

109.35% to 127.25% 

1 Calculated using geometric means according to the. formula: e (Fonnulauon 3 (fed)-Formulauon 3 (Fastmg)J X 1 00 

2 90% Geometric Confidence Interval using In-transformed data 

Treatment 1 (Formulation 2, Fasting) vs. Treatment 5 (Ritalin SR® , Fasting) 

The ANOV As detected statistically significant differences between treatments for In

transformed AUCO-t 'AUCO-inf and cmax and untransformed Tmax' Tl/2el and Ke)· Duncan's 

Multiple Range Test detected no statistically significant differences between treatments 1 and 

5 for all parameters. All formulation ratios, as well as 90% geometric confidence intervals of 

the relative mean AUCo-t' AUCO-inf and cmax of the test to reference product were found to be 

within the 80% to 125%, as shown in Table 30 below. Thus, Formulation 2 is bioequivalent 

to the reference product Ritalin SR® under fasting conditions. 

TABLE30 

Formulation 2 (Fasting) versus Ritalin SR (Fasting) 

AUC0_t AUCO-inf em ax 

Ratio1 101.82% 101.14% 106.99% 

90°/o Geometric 95.91% to 108.10% 95.61% to 106.99% 101.28 to 117.85% 

C.I.2 

1 Calculated using geometric means according to the formula: e (FormulatiOn 2 (fast)-Rnahn SR (Fast)) X 1 00 
2 90% Geometric Confidence Interval using In-transformed data 
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Treatment 3 (Formulation 3, Fasting) vs. Treatment 5 (Ritalin SR® , Fasting) 

The ANOV As detected statistically significant differences between treatments for In

transformed AUCo-t, AUCO-inf and cmax and untransformed Tmax> Tl/2el and Ke]· Duncan's 

Multiple Range Test detected statistically significant differences between treatments 3 and 5 

for In-transformed Cmax and untransformed T 112e1 and Kei· However, Duncan's Multiple Range 

Test detected no statistically significant differences between treatments for In-transformed 

AUC0_1 and AUCo-inf and untransformed Tmax. All formulation ratios, as well as 90%. 

geometric confidence intervals of the relative mean AUCO-t' AUCO-inf and cmax of the test to 

reference product were found to be within the 80% to 125%, as shown in Table 31 below. 

Thus, Formulation 3 is bioequivalent to the reference product Ritalin SR® under fasting 

conditions. 

Table 31 

Formulation 3 (Fasting) versus Ritalin SR (Fasting) 

AU CO-t AUCO-inf cmax 

Ratio1 101.63% 100.82% 87.40% 

90°/o Geometric 94.81% to 106.81% 95.33% to 106.63% 81.05 to 94.26% 

C.I.2 

1 Calculated using geometric means according to the formula: e (Formuianon (fast)-Ritalm SR (Fast)) x 1 00 
2 9n% Geometric Confidence Interval using In-transformed data 

Conclusions 

The bioavailability of Formulation 2 relative to Ritalin SR® is acceptable under fasted 

conditions (Relative AUCinf 101%- Fed conditions not tested). 

The bioavailability of Ritalin SR® under fasted conditions is similar to that o.fRitalin® 

IR, as discussed in Example 7 (AUCinf 29.2 vs. 46.5 ng.hlmL, respectively). Literature data 

which indicates that Ritalin® IR and SR are absorbed at equivalent rates suggests that 

comparisons between the studies presented in Examples 7 and 8 are reasonable. 

Bioavailability of Formulations 1 and 2 are similar under fasted and fed conditions 

(fasted: 49.8 vs. 51.2 ng.h/mL; fed: 55.7 vs. 57.9 ng.h/mL). 
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From the mean curves ofFormulation 2 and Ritalin SR®, the initial rate of rise of 

plasma MPH concentration is slightly faster for Formulation 2 compared to Ritalin SR®. 

Under fed conditions, the rate of rise of plasma MPH with Formulation 2 decreased and Tmax 

was delayed in comparison to both Formulation 2 fasted and Ritalin SR® fasted. 

Bioavailability ofFormulation 3 relative to Ritalin SR® is acceptable under fasted 

conditions (Relative AUCinf 100.8% - fed conditions not tested). 

Bioavailability of Formulations 1 and 3 are similar under fasted and fed conditions 

(fasted: 50.0 versus 51.2ng/hmL; fed: 56.3 versus 57.9ng•h/mL). Note also that Formulations 

2 and 3 have almost identical AUC values. 

From the mean curves for Formulation 3 and Ritalin SR®, the initial rate of rise of 

plasma MPH concentrations is slightly faster for Formulation 3 compared to Ritalin SR®. 

In contrast to Formulation 2, the effect of food on the initial rate of concentration rise 

is minimal. Since Formulation 3 does not contain an enteric coat, this suggests that food 

slows the initial release from the IR component of formulations that contain an enteric coat, 

both when the enteric coat is part of the same bead (underneath theIR coat in the case of 

Formulation 1) and when it is in a separate bead (as for Formulation 2). 

Also in contrast to Formulation 2, the Tmax ofthe mean curve of Formulation 3 occurs 

at a similar time to that of Ritalin SR® under fed and fasted conditions. For Formulation 2 

(and Formulation 1) the Tmax ofthe second absorption phase under fed conditions is 

substantially delayed relative to Ritalin SR ®. 

Conclusions- Examples 7 and 8 

1. Formulation 1 has both a fast initial rate of rise, at least under fasted conditions and a 

prolonged duration. The transformation from a prolonged plateau profile under fasted 

conditions to a biphasic profile under fed conditions, is as predicted. Since these conditions 

represent the extremes of "food stress", one might predict that administration in association 

with normal meals and times would provide an intermediate profile. It is also possible that 

gastric emptying in children on a normal meal schedule will be faster than in adults fed a high 

fat meal- this will tend to make the second absorption phase occur earlier and produce lower 

concentrations from 12 hours onwards. Formulation 1 therefore meets the dual objectives of 

rapid onset and prolonged duration. 
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2. Formulation 2 is also very similar to Ritalin SR® under fasted conditions but shows a 

delayed peak under fed conditions such that plasma MPH concentrations are higher than 

Ritalin SR®(fasted) from 6 hours post dose onwards. The controlled release component in 

Formulation 2 is faster releasing than the one in Formulation 1 and plasma MPH 

concentrations are lower for Formulation 2 from about 10 hours post dose. 

3. Overall, Formulation 3 (non-enteric coated) has a profile very similar to Ritalin SR® 

under both fed and fasted conditions. TheIR component ofFormulation 3 provides some 

increase in initial absorption rate relative to Ritalin SR® under fasted conditions. Since 

concentrations later in the day are similar for the two formulations, this confirms the concept 

that a fast initial rise and higher concentrations later in the day are not possible at the same 

dose, unless a delay is introduced into the release of a component of the total dose. 

EXAMPLE9 

Example 9 is directed to another embodiment of the invention wherein a formulation 

is prepared which provides both rapid initial onset of effect and prolonged duration, and 

which provides a peak concentration which is not lower than Ritalin IR, while providing a 

prolonged duration which is not too long and which does not cause insomnia at night. An 

ideal target plasma drug concentration profile is shown in Figure 9, which is a plot of Ritalin 

IR versus Ritalin SR versus Formulation 1 (described above in Example 7) versus the 

"target" formulation ofExample 9. 

Assuming first order elimination of methylphenidate in human, the first order 

elimination rate constant was estimated from the linear terminal slope of plasma 

methylphenidate concentration curve (as plotted in log-linear paper) following oral 

administration ofRitalin IR. The absorption profile of Formulation 1 described above can be 

obtained following deconvolution calculation of the plasma drug concentration profile of the 

same using the Wagner-Nelsen Method ("Fundamentals of Clinical Pharmacokinetics" by 

John G. Wagner, Drug Intelligence Publications, Inc. 1975, page 174). The in-vitro drug 

dissolution profile correlates well with the in-vivo absorption profile, as shown in Figure 10. 

This correlation indicates that the in-vitro dissolution method can be used to predict in-vivo 

drug absorption. 
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To obtain a target absorption/dissolution profile, assuming first order elimination of 

methylphenidate in human, the first order elimination rate constant was estimated from the 

linear terminal slope of the plasma methylphenidate concentration curve (as plotted in log

linear paper) following oral administration of Ritalin IR, via the Wagner-Nelsen Method. The 

target absorption profile is depicted in Figure 11. Based on the established in-vitro/in-vivo 

correlation as shown in Figure 1 0, assuming a similar drug release mechanism is utilized, this 

in-vivo absorption curve can be taken as the target dissolution profile. 

Example 10 

In Example 1 0, a methylphenidate formulation in accordance with the present 

invention is prepared utilizing a melt extrusion granulation (MEG) technique. The 

ingredients are set forth in the following Table 32. 

Ingredient 

Methylphenidate HCl 
Eudragit RSPO 
Stearyl Alcohol 
Eudragit L 100-55 
A vicel PH 102 
Talc 
Magnesium Stearate 

Method of Manufacture: 

Table 32 

mg/tablet 

15.0 
25.0 
25.0 
5.0 

30.0 
2.0 
1.0 

103 

The Methylphenidate HCl, Eudragit RSPO, StearylAlcohol, Eudragit L100-55 and 

Avicel are blended. The powder blend is fed into a tum screw melt extruder. The heating 

zones are set to 80°C and screw speed at 30 rpm, and the powder is fed through the extruder 

at the elevated temperature, and is extruded as warm strands through a die plate with holes of 

1mm. The extruded strands are cooled on the conveyor belt. The cooled strands are then 

broken into smaller pieces. The broken strands are then milled into a granulation using a 

Fitzmill. The granulation is then blended with the talc and magnesium stearate and 

compressed into tablets using a tabletting machine. 
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The expected dissolution ofboth these tablets, using USP basket apparatus 1 with a 

paddle speed of 100 rpm in 500 ml SGF at pH 1.2 for two hours followed by 500 ml 

phosphate buffer at pH 5.8 is set forth in Table 33: 

Table 33- In-Vitro Dissolution 

Hour 

1 
3 
8 

o/o Dissolved 

31 
61 
89 

Example 11 

Target 

%) Dissolved 
31 
58 
98 

In Example 11, a methylphenidate formulation in accordance with the present 

invention is prepared utilizing the melt extrusion granulation (MEG) technique as set forth in 

Example 10. The ingredients are set forth in Table 34. 

Ingredient 

Methylphenidate HCl 
Eudragit RSPO 
Stearyl Alcohol 
Eudragit L 100-55 
Avicel PH 102 
Polyethylene glycol 8000 
Talc 
Magnesium Stearate 

TABLE 34 

mg/tablet 

15.0 
25.0 
15.0 
5.0 

30.0 
10.0 
2.0 
1.0 

103 

The expected dissolution ofboth these tablets, using USP basket apparatus 1 with a 

paddle speed of 100 rpm in 500 ml SGF at pH 1.2 for two hours followed by 500 ml 

phosphate buffer at pH 5.8 is set forth in Table 35: 
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TABLE 35 

Hour o/o Dissolved Target 
0/o Dissolved 

1 30 31 
3 59 58 
8 90 98 

Example 12 

In Example 12, another method of producing controlled release Methylphenidate HCI 

tablets in accordance with the present invention is utilized, via a direct compression 

technique. 

The ingredients of Example 12 are set forth in Table 36 below: 

Ingredient 

Methylphenidate HCl 
Lactose DT 
Methocel 
Talc 
Magnesium Stearate 

Method of Manufacture: 

TABLE36 

mg/tablet 

15.0 
15.0 
67.0 
2.0 
1.0 

100 

The ingredients are blended. The blended material is compressed into tablets. 

When these tablets were tested for dissolution using the same methodology noted above, the 

results were as set forth in Table 37 below: 

TABLE37 

Hour %) Dissolved Target 
0/o Dissolved 

1 33 31 
3 71 58 
8 98 98 
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Example 13 

In Example 13, the method of producing controlled release Methylphenidate HCl 

tablets in accordance with Example 12 is utilized, via a direct compression technique to 

produce another formulation. The ingredients ofExample 13 are set forth in Table 38 below: 

Ingredient 

Methylphenidate HCl 
Lactose DT 
Eudragit L100-55 
Methocel 
Talc 
Magnesium Stearate 

TABLE38 

mg/tablet 

15.0 
15.0 
15.0 
52.0 
2.0 
1.0 

100 

When the tablets were tested for dissolution using the same methodology noted above, the 

results were as set forth in Table 39 below: 

TABLE39 

Hour o/o Dissolved Target 

0/o Dissolved 
1 37 31 
3 67 58 
8 87 98 

The examples provided above are not meant to be exclusive. Many other variations of 

the present invention would be obvious to those skilled in the art, and are contemplated to be 

within the scope of the appended claims. 
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WHAT IS CLAIMED IS: 

1. An oral dosage form comprising an effective amount of methylphenidate or a 

pharmaceutically acceptable salt thereof and at least one release modifying material which 

causes the formulation to provide a time to maximum plasma concentration at about 0.5 to 

about 4 hours after oral administration, a peak plasma concentration from about 3 ng/ml to 

about 6.5 ng/ml per 20 mg dose of methylphenidate contained in the oral dosage form, 

wherein the peak plasma concentration is from about 1.0 to about 2.0 times the plasma 

concentration of methylphenidate provided by the formulation at about 9 hours after oral 

administration, and wherein the duration of effect provided by the methylphenidate contained 

in the formulation falls below effective plasma concentrations at about 8 to about 12 hours 

after oral administration. 

2. The oral dosage form of claim 1, wherein the oral dosage form provides a time 

to maximum plasma concentration at about 0.5 to about 2 hours after oral administration. 

3. The oral dosage form of claim 2, wherein the peak plasma concentration is 

from about 1.0 to about 1.7 times the plasma concentration of methylphenidate provided by 

the formulation at about 9 hours after oral administration. 

4. The oral dosage form of claim 3, wherein the duration of effect provided by 

the methylphenidate contained in the oral dosage form falls below effective plasma 

concentrations at about 8 to about 10 hours after oral administration. 

5. The oral dosage form of claim 1, which provides a "square wave" plasma 

profile as depicted by Formulation 1. 
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6. The oral dosage form of claim 1, which provides an in-vitro dissolution as 

follows: 

Time % Methylphenidate HCl dissolved 

(hours) 

0.25 0-45% 

1 5-50% 

4 40-90% 

8 NLT60% 

12 NLT 80% 

7. The oral dosage form of claim 1, which provides an in-vitro dissolution as 

follows: 

Time % Methylphenidate HCl dissolved 

(hours) 

0.25 0-45% 

1 10-50% 

4 30-80% 

8 NLT65% 

12 NLT80% 
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8. An oral dosage form comprising an effective amount of methylphenidate or a 

pharmaceutically acceptable salt thereof and at least one release modifying material which 

causes the formulation to provide an in-vitro dissolution ofthe drug of from about 0 to about 

45% released after 0.25 hour; from about 10 to about 50% released after about 1 hour; from 

about 30 to about 80% drug released after about 4 hours; not less than about 65% drug 

released after 8 hours; and not less than about 80% of the drug released after about 12 hours; 

the oral dosage form when orally administered to a human patient further providing a time to 

maximum plasma concentration at about 0.5 to about 2 hours after oral administration, and a 

duration of effect which lasts from about 8 to about 10 hours after oral administration, 

wherein the plasma concentration of the drug rapidly falls at about 8 to about 10 hours after 

oral administration to a level which is below the minimum effective plasma concentration. 

9. The oral dosage form of claim 8, which when orally administered provides a 

peak plasma concentration from about 4 ng/ml to about 6.5 ng/ml per 20 mg dose of 

methylphenidate contained in the oral dosage form. 

10. The oral dosage form of claim 8, which when orally administered provides a 

peak plasma concentration from about 5 ng/ml to about 6.5 ng/ml per 20 mg dose of 

methylphenidate contained in the oral dosage form. 

11. The oral dosage form of claim 8, wherein the peak plasma concentration is 

from about 1.0 to about 2.0 times the plasma concentration of methylphenidate provided by 

the formulation at about 9 hours after oral administration. 

12. The oral dosage form of claim 8, wherein the peak plasma concentration is 

from about 1.0 to about 1. 7 times the plasma concentration of methylphenidate provided by 

the formulation at about 9 hours after oral administration. 
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FIELD OF THE INVENTION 

This invention relates to a controlled release
initiation and controlled release-rate pharmaceutical 
composition in which the starting time of the re
lease of a drug from a preparation and the releas
ing rate of the drug after commencement of its 
release can be controlled at will. 

BACKGROUND OF THE INVENTION 

When a pharmaceutical composition is applied 
to patients, it is necessary to guarantee its efficacy 
and safety, as well as its specificity corresponding 
to each purpose. 

Because of this, great concern has been di
rected toward the development of a system in 
which a pharmaceutical composition is designed in 
such a dosage form that a drug of interest is 
delivered to a target site for a necessary period of 
time in a required amount. 

In order to satisfy such a requirement, sus
tained release preparations which can give pro
longed duration of action of a drug by controlling 
the releasing rate of the drug from the preparation 
have already been developed and put into practical 
use. In addition, other types of pharmaceutical 
compositions which can control commencement of 
the release of drugs have been proposed in recent 
years, such as a preparation in which a drug is 
released when the coat membrane of the prepara
tion is disrupted due to swelling of a water swelling 
material (JP-A-62-30709 (corresponding to U.S. 
Patent 4,871 ,549) and JP-A-4-338323; the term 
"JP-A" as used herein means an "unexamined 
published Japanese patent application"), a prepara
tion in which a water repellent salt such as magne
sium stearate, calcium stearate or the like fatty acid 
metal salt and an acrylic polymer are used in its 
coat membrane in order to give the preparation a 
lag time before the release of its ingredients (JP-A-
4-235123 (corresponding to U.S. Patent 5,137,733)) 
and a preparation in which mutual interaction be
tween Eudragit RS (manufactured by Rohm 
Pharma GMBH) and an organic acid is applied 
(Abstract of Papers, 7th Annual Meeting of The 
Japanese Society of Pharmacy, p.84, 1991 ). 

However, since drugs are produced with var
ious purposes, development of a pharmaceutical 
composition having various drug release mecha
nisms which can respond to these purposes has 
been called for in the field of medicine. 

SUMMARY OF THE INVENTION 

In view of the above, an object of the present 
invention is to provide a pharmaceutical composi
tion of new construction in which the starting time 
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of the release of a drug from the preparation and 
the releasing rate of the drugs, after commence
ment of its release, can be controlled. 

With the aim of overcoming the aforemen
tioned problems involved in conventional composi
tions, the inventors of the present invention have 
conducted intensive studies and found that, when a 
drug-containing composition is coated with a mem
brane layer comprising a water insoluble high poly
mer and silicone, the starting time of the release of 
the drug can be controlled at will by changing the 
thickness of the membrane, and the releasing rate 
of the drug after commencement of its release can 
be controlled by changing the composition of the 
membrane. The present invention has been accom
plished on the basis of these findings. 

Thus, the present invention provides a con
trolled release-initiation and controlled release-rate 
pharmaceutical composition in which a drug-con
taining composition is coated with a membrane 
layer which contains a water insoluble high poly
mer and silicone. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a graph showing the results of dissolu
tion tests carried out in Test Example 1 using the 
controlled release-initiation and controlled release
rate pharmaceutical compositions obtained in Ex
ample 1 and comparative preparations obtained in 
Comparative Example 1. In Fig. 1, the curves, -o-, 
-o-, -•- and -•- stand for the results of Example 1-
1, Example 1-2, Comparative Example 1-1 and 
Comparative Example 1-2, respectively. 

Fig. 2 is a graph showing the results of tests of 
excretion into urine carried out in Test Example 2 
using the controlled release-initiation and controlled 
release-rate pharmaceutical compositions obtained 
in Example 2. In Fig. 2, the curves, -o- and -o
stand for the results of Example 2-1 and Example 
2-2, respectively. 

Fig. 3 is a graph showing the results of dissolu
tion tests carried out in Test Example 3 using the 
controlled release-initiation and controlled release
rate pharmaceutical compositions obtained in Ex
ample 3. In Fig. 3, the curves, -o-, -o- and -!::.

stand for the results of Example 3-1 , Example 3-2 
and Example 3-3, respectively. 

Fig. 4 is a graph showing the results of dissolu
tion tests carried out in Test Example 4 using the 
controlled release-initiation and controlled release
rate pharmaceutical compositions obtained in Ex
ample 4. In Fig. 4, the curves, -o-, -o- and -!::.

stand for the results of Example 4-1, Example 4-2 
and Example 4-3, respectively. 

Fig. 5 is a graph showing the results of dissolu
tion tests carried out in Test Example 5 using the 
controlled release-initiation and controlled release-
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rate pharmaceutical compositions obtained in Ex
ample 5. In Fig. 5, the curves, -o-, -e-, -o- and -•
stand for the results of Example 5-1, Example 5-2, 
Example 5-3 and Example 5-4, respectively. 

Fig. 6 is a graph showing the results of dissolu
tion tests carried out in Test Example 6 using the 
controlled release-initiation and controlled release
rate pharmaceutical compositions obtained in Ex
ample 6. In Fig. 6, the curves, -o-, -o- and -6.

stand for the results of Example 6-1, Example 6-2 
and Example 6-3, respectively. 

Fig. 7 is a graph showing the results of dissolu
tion tests carried out in Test Example 7 using the 
controlled release-initiation and controlled release
rate pharmaceutical compositions obtained in Ex
ample 7. In Fig. 7, the curves, -o-, -o- and -6.

stand for the results of Example 7-1, Example 7-2 
and Example 7-3, respectively. 

Fig. 8 is a graph showing the results of dissolu
tion tests carried out in Test Example 8 using the 
controlled release-initiation and controlled release
rate pharmaceutical compositions obtained in Ex
ample 8. In Fig. 8, the curves, -o- and -o- stand for 
the results of Example 8-1 and Example 8-2, re
spectively. 

Fig. 9 is a graph showing the result of a 
dissolution test carried out in Test Example 9 using 
the controlled release-initiation and controlled re
lease-rate pharmaceutical composition obtained in 
Example 9. In Fig. 9, the curve, -o-stands for the 
result of Example 9-1. 

Fig. 1 0 is a graph showing the result of a 
dissolution test carried out in Test Example 10 
using the controlled release-initiation and controlled 
release-rate pharmaceutical composition obtained 
in Example 1 0. In Fig. 1 0, the curve, -o- stands for 
the result of Example 10-1. 

Fig. 11 is a graph showing the result of a 
dissolution test carried out in Test Example 11 
using the controlled release-initiation and controlled 
release-rate pharmaceutical composition obtained 
in Example 11. In Fig. 11, the curve, -6.- stands for 
the result of Example 11-1. 

Fig. 12 is a graph showing the results of dis
solution tests carried out in Test Example 12 using 
the controlled release-initiation and controlled re
lease-rate pharmaceutical compositions obtained in 
Example 1 and comparative preparations obtained 
in Comparative Example 2. In Fig. 12, the curves, 
-o-, -o-, -•- and -•- stand for the results of Exam
ple 1-1, Example 1-2, Comparative Example 2-1 
and Comparative Example 2-2, respectively. 

Fig. 13 is a graph showing the results of dis
solution tests carried out in Test Example 13 using 
the controlled release-initiation and controlled re
lease-rate pharmaceutical compositions obtained in 
Example 1 and comparative preparations obtained 
in Comparative Example 3. In Fig. 13, the curves, 
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-o-, -o-, -•- and -•- stand for the results of Exam
ple 1-1, Example 1-2, Comparative Example 3-1 
and Comparative Example 3-2, respectively. 

DETAILED DESCRIPTION OF THE INVENTION 

In the pharmaceutical composition of the 
present invention, a composition containing a drug 
of interest forms the central core of the preparation, 
which may be used in the crystalline form of the 
drug as such or as any of the usually used solid 
dosage forms such as fine granules, granules, 
beads, tablets and the like, by mixing the drug with 
pharmaceutically acceptable carrier, such as fillers, 
binders, lubricants and the like. As occasion de
mands, the central core composition may be coat
ed with a water soluble high polymer, an acid 
soluble high polymer, an enteric high polymer, a 
water insoluble high polymer, wax or the like. 
Though not particularly limited, typical examples of 
the drug to be contained in the central core com
position include: drugs for use in the treatment of 
central nervous system related diseases, such as 
hypnotics, sedatives, antiepileptics, antipyretics, 
analgesics, antiinflammatory agents, stimulants, an
tihypnotics, antidinics, pyschoneurosis treating 
drags and the like; drugs for use in the treatment of 
pripheral nervous system related diseases, such as 
skeletal muscle relaxants, autonomic agents, auto
nomic blocking agents, preparations containing 
plant extracts and the like; drugs for use in the 
treatment of sensory organ related diseases, such 
as opthalmic preparations, otorhinologic prepara
tions and the like; drugs for use in the treatment of 
circulatory organ related diseases, such as car
diotonics, antiarrhythmic agents, diuretics, hypoten
sive agents, capillary stabilizers, vasoconstrictors, 
vasodilators, antiarteriosclerosis agents and the 
like; drugs for use in the treatment of respiratory 
organ related diseases, such as respiratory stimu
lants, respiratory depressants, antitussives and the 
like; drugs for use in the treatment of digestive 
organ related diseases, such as peptic ulcer treat
ing drugs, stomachics, digestants, antracids, cath
artics, cholagogues, intestinal function controlling 
drugs and the like; hormones, such as hormones 
and hormone antagonists and the like; drugs for 
use in the treatment of urogental organ and anus 
related diseases, such as urinary antiseptics ox
ytocics, urogenital drugs, hemorrhoid treating 
drugs, rectal preparations and the like; metabolic 
drugs, such as vitamins, aphrodisiacs, drugs for 
blood and body fluid, drugs for hepatic disease, 
antidotes, habitual intoxication treating agents, arth
rifuges, enzyme preparations, antidiabetic drugs 
and the like; drugs for use in the treatment of 
tissue and cell function related diseases, such as 
cell activation drugs, antimalignant neoplastic 
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agents and the like; drugs for use in the treatment 
of pathogenic organisms related diseases, such as 
antibiotics, chemotherapeutic agents, antiprotozoan 
agents, anthelmintics and the like; and narcotics 
such as alkaloid-type narcotics, non-alkaloid-type 
narcotics and the like. 

Illustrative examples of the water insoluble high 
polymer to be used in the membrane layer of the 
pharmaceutical composition of the present inven
tion include: water insoluble high polymers such as 
a terpolymer composed of ethyl acrylate, methyl 
methacrylate and ethyl trimethylammonium chlo
ride methacrylate, ethyl cellulose and the like; and 
enteric high polymers which are insoluble under 
acidic condition, such as a copolymer composed of 
methacrylic acid and ethyl acrylate, a copolymer 
composed of methacrylic acid and methyl 
methacrylate, hydroxypropylmethylcellulose 
phthalate, hydroxypropylmethylcellulose acetate 
succinate, carboxymethylethyl cellulose, cellulose 
acetate phthalate and the like. Of these high poly
mers, the ethyl acrylate/methyl methacrylate/ethyl 
trimethylammonium chloride methacrylate tar
polymer is particularly preferred, because it is most 
effective in prolonging the duration before drug
releasing while using (lag time) a lesser amount of 
coating. Preferably, the terpolymer has an ethyl 
acrylate:methyl methacrylate:ethyl trimethylam
monium chloride methacrylate weight ratio of 
1 :2:0.1 to 1 :2:0.2. Its commercially available exam
ples include Eudragit RS and Eudragit RL (manu
factured by Rohm Pharma GMBH). 

The water insoluble high polymers exemplified 
above may be used alone or as a mixture of two or 
more, preferably in a range of from 20 to 95% by 
weight based on the total weight of the membrane 
layer. 

The lag time and drug-releasing rate can be 
controlled by adding a small amount of a water 
soluble high polymer to the aforementioned water 
insoluble high polymer. Preferred examples of the 
water soluble high polymer include hydroxypropyl
methyl cellulose, hydroxypropyl cellulose, polyvinyl 
pyrrolidone, polyethylene glycol and the like, pref
erably in a range of from 1 to 4% by weight based 
on the total weight of the membrane layer. 

A silicone resin or a silicone oil, particularly 
dimethylpolysiloxane having a viscosity of 95 to 
1,100 centistokes, is used preferably as the sili
cone to be contained in the membrane layer. The 
silicone may be contained in the membrane layer 
in an amount of preferably from 5 to 200% by 
weight, more preferably from 1 0 to 1 00% by 
weight, based on the aforementioned water insolu
ble high polymer. 

It is preferable to add a silicone hold carrier to 
the membrane layer. Addition of a silicone hold 
carrier renders possible not only the inclusion of a 

large amount of silicone in the membrane layer but 
also the production of a highly stable pharmaceuti
cal composition whose lag time before the release 
of a drug and the drug-releasing rate thereafter do 

s not change even when a large amount of silicone is 
included in the membrane layer. 

The silicone hold carrier is not particularly limit
ed, provided that it can disperse and retain a liquid 
silicone in the water insoluble high polymer, but is 

10 selected preferably from talc, light anhydrous silicic 
acid, microcrystalline cellulose, starch and the like, 
of which light anhydrous silicic acid is particularly 
preferred. Preferably, the silicone hold carrier is 
used in the form of a fine powder having a large 

15 surface area. The silicone hold carrier is used in an 
amount of preferably from 0 to 200% by weight 
based on the silicone to be used. 

A plasticizer may be further added to the mem
brane layer. Examples of useful plasticizers include 

20 triethyl citrate, triacetin, polyethylene glycol, castor 
oil, polyoxysorbitan monooleate, glycerine fatty 
acid ester and the like, which is preferably used in 
an amount of from 2 to 50% by weight based on 
the water insoluble high polymer. 

2s The membrane layer to be coated may be 
used in an amount of generally from 2 to 200% by 
weight based on the central core weight, though it 
varies depending on the type of drug to be used, 
size and shape of the central core, intended lag 

30 time and release rate and composition of the mem
brane. In general, it is necessary to increase the 
coating quantity when a longer lag time is required, 
and the coating quantity also becomes large when 
the central core is small. 

35 The pharmaceutical composition of the present 
invention can be produced by making central cores 
in the usual way and then coating each core with a 
membrane layer which contains a water insoluble 
high polymer and silicone. 

40 Central cores can be produced by various 
known processes, such as a process in which fine 
granules and granules are produced by wet or dry 
granulation, a process in which these fine granules 
and granules are made into tablets by compression 

45 molding, a process in which tablets are produced 
by direct compression tableting, a process in which 
granules and beads are produced by rotary granu
lation, a process in which fine granules, granules 
and beads are produced by extrusion granulation 

so and a process in which granules and beads are 
produced by extrusion granulation and subsequent 
treatment with Marumerizer (Fuji Paudal Co., Ltd.) 
or the like. Coating of the membrane layer may be 
effected by spray-coating the central cores with the 

55 membrane layer composition in a fluidized bed or a 
pan. 

4 

The controlled release-initiation and controlled 
release-rate pharmaceutical composition of the 
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present invention may be further combined with an 
immediate-release preparation or with another in
ventive controlled release-initiation and controlled 
release-rate pharmaceutical composition having dif
ferent lag times. 

The controlled release-initiation and controlled 
release-rate pharmaceutical composition of the 
present invention once made into fine granules, 
granules, beads or tablets may be further made 
into a capsular dosage form by packing them into 
capsules, or the inventive fine granules, granules or 
beads may be made into tablets together with 
appropriate fillers, binders, lubricants and the like. 

Since the controlled release-initiation and con
trolled release-rate pharmaceutical composition of 
the present invention can start the release of a 
drug from the preparation after a predetermined lag 
time, it can be made into sustained release prep
arations having various drug-releasing patterns by 
combining it with an immediate-release preparation 
or other preparations having different lag times. In 
addition, since the release of a drug can be set to 
a pulse type, the same blood concentration transi
tion as the case of the administration of an imme
diate-release preparation several times a day can 
be obtained by once a day administration of the 
inventive preparation. 

When a drug to which first-past effect exerts an 
adverse influence is applied in the form of a con
ventional sustained-release preparation, 
bioavailability thereof is extremely reduced. In ac
cordance with the present invention, however, the 
decrease of bioavailability of such drug can be 
lessen because the inventive preparation can be 
set to a pulse type drug release pattern in which a 
drug of interest is released quickly at predeter
mined drug release starting times. 

EXAMPLES 

The following examples are provided to further 
illustrate the present invention. It is to be under
stood, however, that the examples are for purpose 
of illustration only and are not intended as a defini
tion of the limits of the present invention. The term 
"

0/o" as used herein means " 0/o by weight". 

EXAMPLE 1 

A 1,500 g portion of trapidil was mixed with 
100 g of hydroxypropyl cellulose and pulverized 
into fine powder. While spraying a solution of 20 g 
of hydroxypropyl cellulose dissolved in 380 g of 
ethyl alcohol, 1 ,280 g of the fine powder was 
applied to 400 g of Nonpareil 103 (spherical sugar 
having a particle size of 500 to 71 0 1.1.m. manufac
tured by Freund Industrial Co., Ltd.) to effect rolling 
granulation, followed by 5 hours of drying at 60 ° C. 
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The resulting granules were treated with screens 
and those which passed through a 12 mesh screen 
(sieve opening, 1.41 mm) but not a 32 mesh 
screen (sieve opening, 0.50 mm) were collected as 
uncoated granules. 

Next, 1,000 g of the uncoated granules thus 
obtained were put in a fluidized bed coating ap
paratus and sprayed with a coating solution com
posed of 8% hydroxypropylmethyl cellulose, 2% 
talc, 45% ethyl alcohol and 45% purified water until 
a 1 0% increase in the weight of the uncoated 
granules was attained. In this way, central cores of 
the present invention were obtained. 

Thereafter, 250 g of the thus obtained central 
cores were put in a fluidised bed coating apparatus 
and sprayed with a coating solution composed of 
12% Eudragit RS, 8% dimethylpolysiloxane, 4% 
light anhydrous silicic acid, 1% glycerine fatty acid 
ester and 75% ethyl alcohol until a 60% (Example 
1-1) or 90% (Example 1-2) increase in the weight 
of the granules was attained. In this way, the con
trolled release-initiation and controlled release-rate 
pharmaceutical compositions of the present inven
tion were obtained in a dosage form of granules. 

COMPARATIVE EXAMPLE 1 

Central cores containing trapidil were obtained 
in the same manner as described in Example 1. 

Next, 250 g of the thus obtained central cores 
were put in a fluidized bed coating apparatus and 
sprayed with a coating solution composed of 12% 
Eudragit RS, 4% light anhydrous silicic acid, 1% 
glycerine fatty acid ester and 83% ethyl alcohol 
until a 60% (Comparative Example 1-1) or a 90% 
(Comparative Example 1-2) increase in the weight 
of the granules was attained. In this way, the com
parative and controlled release-rate pharmaceutical 
compositions were obtained in a dosage form of 
granules. 

TEST EXAMPLE 1 

The inventive controlled release-initiation and 
controlled release-rate pharmaceutical composi
tions 1-1 and 1-2 obtained in Example 1 and the 
silicone-free comparative pharmaceutical composi
tions 1-1 and 1-2 obtained in Comparative Example 
1 were subjected to a trapidil dissolution test in 
accordance with the paddle method of The Phar
macopeia of Japonica, 12th revision, using phos
phate buffer (pH 6.8) as a test solution. The results 
are shown in Fig. 1 . 

As is apparent from Fig. 1, in comparison with 
the comparative pharmaceutical compositions 1-1 
and 1-2, the controlled release-initiation and con
trolled release-rate pharmaceutical compositions 1-
1 and 1-2 of the present invention, having the same 
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coating ratios, are capable of releasing trapidil after 
a lag time. 

EXAMPLE 2 

The inventive controlled release-initiation and 
controlled release-rate pharmaceutical composi
tions 1-1 and 1-2 obtained as granules in Example 
1 were separately packed in hard capsules in such 
an amount that each capsule contained 150 mg of 
trapidil, thereby obtaining inventive controlled re
lease-initiation and controlled release-rate pharma
ceutical compositions 2-1 and 2-2 in a dosage form 
of capsules. 

TEST EXAMPLE 2 

Each of the controlled release-initiation and 
controlled release-rate pharmaceutical composi
tions 2-1 and 2-2 of the present invention obtained 
in Example 2 was administered to healthy male 
adults in a dose of one capsule per adult in order 
to measure excretion rate of trapidil into urine. The 
results are shown in Fig. 2. 

As is apparent from Fig. 2, trapidil in the inven
tive controlled release-initiation and controlled re
lease-rate pharmaceutical compositions 2-1 and 2-
2 is excreted after 3 and 7 hours of lag time, 
respectively. 

EXAMPLE 3 

A 1 ,500 g portion of trapidil was mixed with 
1 00 g of hydroxypropyl cellulose and pulverized 
into fine powder. While spraying a solution of 20 g 
of hydroxypropyl cellulose dissolved in 380 g of 
ethyl alcohol, 1 ,280 g of the fine powder was 
applied to 400 g of Nonpareil 103 (spherical sugar 
having a particle size of 500 to 71 0 u.m, manufac
tured by Freund Industrial Co., Ltd.) to effect rolling 
granulation, followed by 5 hours of drying at 60 , C. 
The resulting granules were treated with screens 
and those which passed through a 12 mesh screen 
(sieve opening, 1.41 mm) but not a 32 mesh 
screen (sieve opening, 0.50 mm) were collected as 
central cores of the present invention. 

Thereafter, 250 g of the thus obtained central 
cores were put in a fluidized bed coating apparatus 
and sprayed with a coating solution composed of 
6% Eudragit RS, 4% dimethylpolysiloxane, 2% 
light anhydrous silicic acid, 0.5% glycerine fatty 
acid ester and 87.5% ethyl alcohol until a 50% 
(Example 3-1 ), a 70% (Example 3-2) or a 90% 
(Example 3-3) increase in the weight of the gran
ules was attained. In this way, the controlled re
lease-initiation and controlled release-rate pharma
ceutical compositions of the present invention were 
obtained. 
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TEST EXAMPLE 3 

Dissolution of trapidil from the controlled re
lease-initiation and controlled release-rate pharma
ceutical compositions 3-1 , 3-2 and 3-3 of the 
present invention obtained in Example 3 was mea
sured in the same manner as described in Test 
Example 1. The results are shown in Fig. 3. 

As is apparent from Fig. 3, each of the inven
tive pharmaceutical compositions releases trapidil 
quickly after a lag time, and the lag time becomes 
longer as the coating ratio increases. In addition, 
release of trapidil after lag time occurs at the same 
rate independent of the coating ratio. 

EXAMPLE 4 

Central cores containing trapidil were obtained 
in the same manner as described in Example 1. 

Thereafter, 250 g of the thus obtained central 
cores were put in a fluidized bed coating apparatus 
and sprayed with a coating solution composed of 
20% Eudragit RS, 4% dimethylpolysiloxane, 1 o/o 
glycerine fatty acid ester and 75% ethyl alcohol 
until a 60% increase in the weight of the granules 
was attained, thereby obtaining a controlled re
lease-initiation and controlled release-rate pharma
ceutical compositions of the present invention (Ex
ample 4-1 ). 

In the same manner, 250 g of the thus ob
tained central cores were put in a fluidized bed 
coating apparatus and sprayed with a coating solu
tion composed of 14% Eudragit RS, 6% dimethyl
polysiloxane, 3% light anhydrous silicic acid, 2% 
glycerine fatty acid ester and 75% ethyl alcohol 
until a 70% increase in the weight of the granules 
was attained, thereby obtaining the controlled re
lease-initiation and controlled release-rate pharma
ceutical compositions of the present invention (Ex
ample 4-2). 

Also, 250 g of the thus obtained central cores 
were put in a fluidized bed coating apparatus and 
sprayed with a coating solution composed of 10% 
Eudragit RS, 9% dimethylpolysiloxane, 5% light 
anhydrous silicic acid, 1% glycerine fatty acid ester 
and 75% ethyl alcohol until a 1 00% increase in the 
weight of the granules was attained, thereby obtain
ing the controlled release-initiation and controlled 
release-rate pharmaceutical compositions of the 
present invention (Example 4-3). 

TEST EXAMPLE 4 

Dissolution of trapidil from the controlled re
lease-initiation and controlled release-rate pharma
ceutical compositions 4-1 , 4-2 and 4-3 of the 
present invention obtained in Example 4 was mea
sured in the same manner as described in Test 
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Example 1. The results are shown in Fig. 4. 
As is apparent from Fig. 4, each of the inven

tive pharmaceutical compositions releases trapidil 
after a lag time, and the releasing rate of trapidil 
after the lag time can be controlled by changing 
the membrane composition. 

EXAMPLE 5 

Central cores containing trapidil were obtained 
in the same manner as described in Example 1. 

Thereafter, 250 g of the thus obtained central 
cores were put in a fluidized bed coating apparatus 
and sprayed with a coating solution composed of 
16% Eudragit RS, 4% dimethylpolysiloxane, 3% 
light anhydrous silicic acid, 2% glycerine fatty acid 
ester and 75% ethyl alcohol until a 50% (Example 
5-1), an 80% (Example 5-2), a 110% (Example 5-3) 
or a 140% (Example 5-4) increase in the weight of 
the granules was attained. In this way, the con
trolled release-initiation and controlled release-rate 
pharmaceutical compositions of the present inven
tion were obtained. 

TEST EXAMPLE 5 

Dissolution of trapidil from the controlled re
lease-initiation and controlled release-rate pharma
ceutical compositions 5-1, 5-2, 5-3 and 5-4 of the 
present invention obtained in Example 5 was mea
sured in the same manner as described in Test 
Example 1. The results are shown in Fig. 5. 

As is apparent from Fig. 5, each of the inven
tive pharmaceutical compositions releases trapidil 
quickly after a lag time, and the lag time becomes 
longer as the coating ratio increases, thus showing 
that the release-starting time can be changed at 
will. 

EXAMPLE 6 

Central cores containing trapidil were obtained 
in the same manner as described in Example 1. 

Thereafter, 250 g of the thus obtained central 
cores were put in a fluidized bed coating apparatus 
and sprayed with a coating solution composed of 
12% Eudragit RL, 8% dimethylpolysiloxane, 4% 
light anhydrous silicic acid, 1% glycerine fatty acid 
ester and 75% ethyl alcohol until a 60% (Example 
6-1), an 80% (Example 6-2) or a 100% (Example 6-
3) increase in the weight of the granules was 
attained. In this way, the controlled release-initiation 
and controlled release-rate pharmaceutical com
positions of the present invention were obtained. 
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TEST EXAMPLE 6 

Dissolution of trapidil from the controlled re
lease-initiation and controlled release-rate pharma
ceutical compositions 6-1 , 6-2 and 6-3 of the 
present invention obtained in Example 6 was mea
sured in the same manner as described in Test 
Example 1. The results are shown in Fig. 6. 

As is apparent from Fig. 6, each of the inven
tive pharmaceutical compositions releases trapidil 
quickly after a lag time, and the lag time becomes 
longer as the coating ratio increases, thus showing 
that the release-starting time can be changed at 
will. 

EXAMPLE 7 

A 400 g portion of phenylpropanolamine hy
drochloride was mixed with 800 g of corn starch 
and pulverized into fine powder. While spraying a 
solution of 40 g of hydroxypropyl cellulose dis
solved in 760 g of ethyl alcohol, 1 ,280 g of the fine 
powder was applied to 400 g of Nonpareil 103 
(spherical sugar having a particle size of 500 to 
710 u.m, manufactured by Freund Industrial Co., 
Ltd.) to effect rolling granulation, followed by 5 
hours of drying at 60 • C. The resulting granules 
were treated with screens and those which passed 
through a 12 mesh screen (sieve opening, 1.41 
mm) but not a 32 mesh screen (sieve opening, 
0.50 mm) were collected as uncoated granules. 

Next, 1 ,000 g of the uncoated granules thus 
obtained were put in a fluidized bed coating ap
paratus and sprayed with a coating solution com
posed of 8% hydroxypropylmethyl cellulose, 2% 
talc, 45% ethyl alcohol and 45% purified water until 
a 1 0% increase in the weight of the uncoated 
granules was attained. In this way, central cores of 
the present invention were obtained. 

Thereafter, 250 g of the thus obtained central 
cores were put in a fluidized bed coating apparatus 
and sprayed with a coating solution composed of 
12% Eudragit RS, 8% dimethylpolysiloxane, 4% 
light anhydrous silicic acid, 1% glycerine fatty acid 
ester and 75% ethyl alcohol until a 40% (Example 
7-1), an 80% (Example 7-2) or a 120% (Example 7-
3) increase in the weight of the granules was 
attained. In this way, the controlled release-initiation 
and controlled release-rate pharmaceutical com
positions of the present invention were obtained in 
a dosage form of granules. 

TEST EXAMPLE 7 

55 Dissolution of phenylpropanolamine hydrochlo-

7 

ride from the controlled release-initiation and con
trolled release-rate pharmaceutical compositions 7-
1, 7-2 and 7-3 of the present invention obtained in 
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Example 7 was measured in the same manner as 
described in Test Example 1. The results are 
shown in Fig. 7. 

As is apparent from Fig. 7, each of the inven
tive pharmaceutical compositions releases phenyl
propanolamine hydrochloride quickly after a lag 
time, and the lag time becomes longer as the 
coating ratio increases. In addition, the release of 
phenylpropanolamine hydrochloride after lag time 
occurs at the same rate independent of the coating 
ratio. 

EXAMPLE 8 

Central cores containing trapidil were obtained 
in the same manner as described in Example 1 . 

Thereafter, 250 g of the thus obtained central 
cores were put in a fluidized bed coating apparatus 
and sprayed with a coating solution composed of 
12.5% Eudragit RS, 5% dimethylpolysiloxane, 
6.25% talc, 1.25% glycerine fatty acid ester and 
75% ethyl alcohol until a 40% (Example 8-1) or a 
65% (Example 8-2) increase in the weight of the 
granules was attained. In this way, the controlled 
release-initiation and controlled release-rate phar
maceutical compositions of the present invention 
were obtained in a dosage form of granules. 

TEST EXAMPLE 8 

Dissolution of trapidil from the controlled re
lease-initiation and controlled release-rate pharma
ceutical compositions 8-1 and 8-2 of the present 
invention obtained in Example 8 was measured in 
the same manner as described in Test Example 1. 
The results are shown in Fig. 8. 

As is apparent from Fig. 8, each of the inven
tive pharmaceutical compositions releases trapidil 
quickly after a lag time, and the lag time becomes 
longer as the coating ratio increases, thus showing 
that the release-starting time can be changed at 
will. 

EXAMPLE 9 
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central cores. 
Thereafter, 500 g of the thus obtained central 

cores were put in a fluidized bed coating apparatus 
and sprayed with a coating solution composed of 
12% Eudragit RS, 8% dimethylpolysiloxane, 4% 
light anhydrous silicic acid, 1% glycerine fatty acid 
ester and 75% ethyl alcohol until an 80% increase 
in the weight of the granules was attained (Example 
9-1 ). In this way, the controlled release-initiation 
and controlled release-rate pharmaceutical com
position 9-1 of the present invention was obtained 
in a dosage form of granules. 

TEST EXAMPLE 9 

Dissolution of trapidil from the controlled re
lease-initiation and controlled release-rate pharma
ceutical composition 9-1 of the present invention 
obtained in Example 9 was measured in the same 
manner as described in Test Example 1. The re
sults are shown in Fig. 9. 

As is apparent from Fig. 9, the inventive phar
maceutical composition releases diclofenac sodium 
salt after 4 hours of lag time. 

EXAMPLE 10 

Central cores containing trapidil were obtained 
in the same manner as described in Example 1. 

Thereafter, 250 g of the thus obtained central 
cores were put in a fluidized bed coating apparatus 
and sprayed with a coating solution composed of 
6.75% ethyl cellulose, 0.45% polyvinyl pyrrolidone, 
4.8% dimethylpolysiloxane, 2.4% light anhydrous 
silicic acid, 0.6% glycerine fatty acid ester and 
85% ethyl alcohol until a 70% increase in the 
weight of the granules was attained (Example 10-
1). In this way, the controlled release-initiation and 
controlled release-rate pharmaceutical composition 
of the present invention was obtained in a dosage 
form of granules. 

TEST EXAMPLE 10 

45 Dissolution of trapidil from the controlled re-
A 150 g portion of diclofenac sodium salt was 

mixed with 1 ,295 g of corn starch and pulverized 
into a fine powder. While spraying a solution of 33 
g of hydroxypropyl cellulose dissolved in 627 g of 
ethyl alcohol, 1,051 g of the fine powder was 
applied to 400 g of Nonpareil 103 (spherical sugar 
having a particle size of 500 to 71 0 um, manufac-
tured by Freund Industrial Co., Ltd.) to effect rolling 
granulation, followed by 4 hours of drying at 60 ·C. 

50 

The resulting granules were treated with screens 55 

and those which passed through a 14 mesh screen 
(sieve opening, 1.19 mm) but not a 32 mesh 
screen (sieve opening, 0.50 mm) were collected as 

8 

lease-initiation and controlled release-rate pharma
ceutical composition 1 0-1 of the present invention 
obtained in Example 1 0 was measured in the same 
manner as described in Test Example 1. The re-
sults are shown in Fig. 10. 

As is apparent from Fig. 1 0, the controlled 
release-initiation and controlled release-rate phar
maceutical composition of the present invention 
releases trapidil quickly after a lag time. 
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EXAMPLE 11 

Central cores containing trapidil were obtained 
in the same manner as described in Example 1. 

Thereafter, 250 g of the thus obtained central 
cores were put in a fluidized bed coating apparatus 
and sprayed with a coating solution composed of 
12% Eudragit 8100, 8% dimethylpolysiloxane, 4% 
light anhydrous silicic acid, 1% glycerine fatty acid 
ester and 75% ethyl alcohol until a 1 00% increase 
in the weight of the granules was attained (Example 
11-1). In this way, the controlled release-initiation 
and controlled release-rate pharmaceutical com
position of the present invention was obtained in a 
dosage form of granules. 

TEST EXAMPLE 11 

Dissolution of trapidil from the controlled re
lease-initiation and controlled release-rate pharma
ceutical composition 11-1 of the present invention 
obtained in Example 11 was measured in the same 
manner as described in Test Example 1. The re
sults are shown in Fig. 11. 

As is apparent from Fig. 11, the controlled 
release-initiation and controlled release-rate phar
maceutical composition of the present invention 
releases trapidil quickly after a lag time. 

EXAMPLE 12 

A 900 g portion of theophylline was mixed with 
100 g of talc and pulverized into fine powder. While 
spraying a solution of 20 g of hydroxypropyl cel
lulose dissolved in 380 g of ethyl alcohol, 800 g of 
the fine powder was applied to 200 g of Nonpareil 
1 03 (spherical sugar having a particle size of 500 
to 710 um, manufactured by Freund Industrial Co., 
Ltd.) to effect rolling granulation, followed by 3 
hours of drying at 60 ° C. The resulting granules 
were treated with screens and those which passed 
through a 14 mesh screen (sieve opening, 1.19 
mm) but not a 32 mesh screen (sieve opening, 
0.50 mm) were collected as central cores. 

Thereafter, 400 g of the thus obtained un
coated granules were put in a fluidized bed coating 
apparatus and sprayed with a coating solution com
posed of 12% Eudragit RS, 8% dimethylpolysilox
ane, 4% light anhydrous silicic acid, 1% glycerine 
fatty acid ester and 75% ethyl alcohol until a 25% 
increase in the weight of the uncoated granules 
was attained. In this way, the controlled release
initiation and controlled release-rate pharmaceutical 
composition of the present invention was obtained 
in a dosage form of granules. 
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EXAMPLE 13 

A 500 g portion of pranoprofen was mixed with 
500 g of microcrystalline cellulose, and the mixture 
was kneaded by adding 200 g of purified water, 
made into granules by extrusion granulation using 
a 0.8 mm screen and then treated with 
Marumerizer. After 5 hours of drying at 60 • C, the 
resulting granules were treated with screens and 
those which passed through a 14 mesh screen 
(sieve opening, 1.19 mm) but not a 32 mesh 
screen (sieve opening, 0.50 mm) were collected as 
uncoated granules. 

Thereafter, 500 g of the thus obtained un
coated granules were put in a fluidized bed coating 
apparatus and sprayed with a coating solution com
posed of 14% Eudragit RS, 7% dimethylpolysilox
ane, 3% light anhydrous silicic acid, 1% glycerine 
fatty acid ester and 75% ethyl alcohol until a 50% 
increase in the weight of the uncoated granules 
was attained. In this way, a controlled release
initiation and controlled release-rate pharmaceutical 
composition of the present invention was obtained 
in a dosage form of granules. 

EXAMPLE 14 

A mixture consisting of 100 g chlorpheniramine 
maleate, 400 g microcrystalline cellulose, 490 g 
lactose and 10 g magnesium stearate was applied 
to a tablet machine to obtain uncoated tablets (80 
mg/tablet) as central cores. 

Thereafter, 500 g of the thus obtained central 
cores were put in a coating pan and sprayed with a 
coating solution composed of 7.5% Eudragit RS, 
3% dimethylpolysiloxane, 1 .5% light anhydrous si
licic acid, 0.5% glycerine fatty acid ester and 
87.5% ethyl alcohol until the weight of each tablet 
was increased to 10 mg. In this way, the controlled 
release-initiation and controlled release-rate phar
maceutical composition of the present invention 
was obtained in a dosage form of tablets. 

COMPARATIVE EXAMPLE 2 

Central cores containing trapidil were obtained 
in the same manner as described in Example 1. 

Thereafter, 250 g of the thus obtained central 
cores were put in a fluidized bed coating apparatus 
and sprayed with a coating solution composed of 
12% Eudragit RS, 4% light anhydrous silicic acid, 
1% glycerine fatty acid ester, 8% corn oil and 75% 
ethyl alcohol until a 60% (Comparative Example 2-
1) or 90% (Comparative Example 2-2) increase in 
the weight of the granules was attained. In this 
way, comparative pharmaceutical compositions in 
which silicone in the coating membrane was re
placed by corn oil were obtained in a dosage form 
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of granules. 

TEST EXAMPLE 12 

Dissolution of trapidil from the comparative 
pharmaceutical compositions 2-1 and 2-2 obtained 
in Comparative Example 2, in which silicone in the 
coating membrane was replaced by corn oil, was 
measured in the same manner as described in 
Test Example 1. The results are shown in Fig. 12, 
together with the results of the controlled release
initiation and controlled release-rate pharmaceutical 
compositions 1-1 and 1-2 of the present invention 
obtained in Example 1. 

As is apparent from Fig. 12, the lag time prior 
to the commencement of drug-releasing cannot be 
obtained in the corn oil-applied comparative phar
maceutical compositions. 

COMPARATIVE EXAMPLE 3 

Central cores containing trapidil were obtained 
in the same manner as described in Example 1 . 

Thereafter, 250 g of the thus obtained central 
cores were put in a fluidized bed coating apparatus 
and sprayed with a coating solution composed of 
12% Eudragit RS, 4% light anhydrous silicic acid, 
1 o/o glycerine fatty acid ester, 8% liquid paraffin 
and 75% ethyl alcohol until a 60% (Comparative 
Example 3-1) or a 90% (Comparative Example 3-
2) increase in the weight of the granules was 
attained. In this way, comparative pharmaceutical 
compositions in which silicone in the coating mem
brane was replaced by liquid paraffin were ob
tained in a dosage form of granules. 

TEST EXAMPLE 13 

Dissolution of trapidil from the comparative 
pharmaceutical compositions 3-1 and 3-2 obtained 
in Comparative Example 3, in which silicone in the 
coating membrane was replaced by liquid paraffin, 
was measured in the same manner as described in 
Test Example 1. The results are shown in Fig. 13, 
together with the results of the controlled release
initiation and controlled release-rate pharmaceutical 
compositions 1-1 and 1-2 of the present invention 
obtained in Example 1. 

As is apparent from Fig. 13, the lag time prior 
to the commencement of drug-releasing cannot be 
obtained in the liquid paraffin-applied comparative 
pharmaceutical compositions. 

While the invention has been described in de
tail and with reference to specific examples thereof, 
it will be apparent to one skilled in the art that 
various changes and modifications can be made 
therein without departing from the spirit and scope 
thereof. 
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Claims 

1. A controlled release-initiation and controlled re
lease-rate pharmaceutical composition com
prising a drug-containing composition coated 
with a membrane layer comprising a water 
insoluble high polymer and silicone. 

2. The controlled release-initiation and controlled 
release-rate pharmaceutical composition as 
claimed in claim 1, wherein said water insolu
ble high polymer is at least one compound 
selected from the group consisting of ethyl 
acrylate/methyl methacrylate/ethyl trimethylam
monium chloride methacrylate terpolymer, 
ethyl cellulose and enteric high polymer. 

3. The controlled release-initiation and controlled 
release-rate pharmaceutical composition as 
claimed in claim 2, wherein said enteric high 
polymer is methacrylic acid/ethyl acrylate 
copolymer, methacrylic acid/methyl 
methacrylate copolymer, hydroxypropylmethyl
cellulose phthalate, hydroxypropylmethylcel
lulose acetate succinate, carboxymethylethyl 
cellulose or cellulose acetate phthalate. 

4. The controlled release-initiation and controlled 
release-rate pharmaceutical composition as 
claimed in claim 1, wherein said silicone is a 
silicone resin or a silicone oil. 

5. The controlled release-initiation and controlled 
release-rate pharmaceutical composition as 
claimed in claim 1 , wherein said membrane 
layer contains a silicone hold carrier. 

6. The controlled release-initiation and controlled 
release-rate pharmaceutical composition as 
claimed in claim 1, wherein said drug-contain
ing composition comprises a therapeutically
effective amount of a drug and a pharmaceuti
cally acceptable carrier. 

7. The controlled release-initiation and controlled 
release-rate pharmaceutical composition as 
claimed in claim 1, wherein said membrane 
layer is present in an amount of from 2% to 
200% based on the weight of the drug-contain
ing composition, said water insoluble high 
polymer is present in an amount of from 20% 
to 95% by weight based on the total weight of 
the membrane layer, and said silicone is 
present in an amount of from 5% to 200% by 
weight based on the weight of the water insolu
ble high polymer. 
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8. The controlled release-initiation and controlled 
release-rate pharmaceutical composition as 
claimed in claim 1, wherein said membrane 
layer further comprises a water soluble high 
polymer. 

9. The controlled release-initiation and controlled 
release-rate pharmaceutical composition as 
claimed in claim 8, wherein said water soluble 
high polymer is selected from the group con
sisting of hydroxypropylmethyl cellulose, 
hydroxypropyl cellulose, polyvinyl pyrrolidone 
and polyethylene glycol. 

10. The controlled release-initiation and controlled 
release-rate pharmaceutical composition as 
claimed in claim 2, wherein said water insolu
ble high polymer is ethyl acrylate/methyl 
methacrylate/ethyl trimethylammonium chloride 
methacrylate terpolymer. 

11. The controlled release-initiation and controlled 
release-rate pharmaceutical composition as 
claimed in claim 1 0, wherein said terpolymer 
has an ethyl acrylate/methyl methacrylate/ethyl 
trimethylammonium chloride methacrylate 
weight ratio of from 1 :2:0.1 to 1 :2:0.2. 

12. The controlled release-initiation and controlled 
release-rate pharmaceutical composition as 
claimed in claim 4, wherein said silicone is 
dimethylpolysiloxane. 

13. The controlled release-initiation and controlled 
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release-rate pharmaceutical composition as 35 

claimed in claim 5, wherein said silicone hold 
carrier is selected from the group consisting of 
talc, light anhydrous silicic acid, microcrystal-
line cellulose and starch. 

14. A method for preparing a pharmaceutical com
position according to any preceding claim, 
comprising the step of coating a drug-contain-

40 

ing composition with a membrane-forming 
composition comprising a water insoluble high 45 

polymer and a silicone. 

15. The method according to claim 14, wherein the 
step of coating is controlled so that the mem
brane has a predetermined thickness to enable 50 

the starting time at which the drug is released 
to be controlled; and the composition of the 
membrane layer is formulated to enable the 
rate at which the drug is released to be con-
trolled. 55 

16. The method according to claim 14 or claim 15, 
wherein the membrane is used in an amount of 

11 

2% to 200% by weight based on the drug
containing composition weight. 

17. The method according to claim 14, wherein the 
water insoluble high polymer is at least one 
compound selected from the group consisting 
of ethyl acrylate/methyl methacrylate/ethyl 
trimethylammonium chloride methacrylate tar
polymer, ethyl cellulose and enteric high poly
mer. 

18. The method according to claim 17, wherein 
said enteric high polymer is methacrylic 
acid/ethyl acrylate copolymer, methacrylic 
acid/methyl methacrylate copolymer, hydrox
ypropylmethylcellulose phthalate, hydrox
ypropylmethylcellulose acetate succinate, car
boxymethylethyl cellulose or cellulose acetate 
phthalate. 

19. The method according to claim 14, wherein 
said silicone is a silicone resin or a silicone oil. 

20. The method according to claim 14, wherein the 
membrane further comprises a silicone hold 
carrier. 

21. The use of a composition comprising a water 
insoluble high polymer and silicone for coating 
a drug-containing composition for enabling the 
release-initiation and release-rate of the drug 
from the resulting pharmaceutical composition 
to be controlled. 
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IMPROVED DELIVERY OF MULTIPLE DOSES OF MEDICATIONS 

FIELD OF THE INVENTION 

The present invention relates to improved dosing of medications. In 

particular, the present invention relates to improved dosing of a medication whereby two 

5 or more effective, time-separated doses may be provided by administration of a single 

dosage unit. The second, and any later, dose is time-delayed following administration. 

Based on predictable in vitro release times, the dosage forms can be formulated to deliver 

delayed doses in vivo at desired times. 

The dosage forms and methods of the present invention are particularly 

1 0 suitable for the administration of methylphenidate hydrochloride, and especially for the 

administration of a single isomer, d-threo-methylphenidate hydrochloride. 

The administration of dosage forms which contain an immediate dosage 

and a delayed second dosage provides for reduced abuse potential, improved convenience 

of administration, and better patient compliance, especially when methylphenidate is used 

15 to treat certain central nervous system disorders. 

BACKGROUND OF THE INVENTION 

Attention Deficit Disorder (ADD), a commonly diagnosed nervous system 

illness in children, is generally treated with methylphenidate hydrochloride (available 

commercially as, e.g., Ritalin®). Symptoms of ADD include distractibility and 

20 impulsivity. A related disorder, termed Attention Deficit Hyperactivity Disorder (ADHD), 

is further characterized by symptoms of hyperactivity, and is also treated with 
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methylphenidate hydrochloride. Methylphenidate drugs have also been used to treat 

cognitive decline in patients with Acquired Immunodeficiency Syndrome (AIDS) or AIDS 

related conditions. See, e.g., Brown, G.,Jntl. J Psych. Med. 25(1): 21-37 (1995); Holmes 

et al., J Clin. Psychiatry 50: 5-8 (1989). 

Methylphenidate exists as four separate optical isomers as follows: 

H 

l-threo d-erythro 

H 

d-threo l-erythro 

1 0 wherein R2 is phenyl. Pharmaceutically acceptable salts are generally administered 

clinically. Other phenidate drugs, which also can be a dministered according to the 

invention, include those in which the methyl group in the above structures is replaced by 

C2-C4 alkyl and R2 is optionally substituted with C 1-C4 alkyL 

Clinically, the threo pair of enantiomers of methylphenidate hydrochloride 

15 is generally administered for the treatment of ADD and ADHD. The hydrochloride salt is 

commonly referred to simply as "methylphenidate". Unless indicated otherwise, the term 

"methylphenidate" is used broadly herein to include methylphenidate and 

pharmaceutically acceptable salts thereof, including methylphenidate hydrochloride. 

The threo racemate (pair of enantiomers) of methylphenidate is a mild 

20 central nervous system stimulant with pharmacological activity qualitatively similar to that 

of amphetamines. Undesirable side effects associated with the use of the dl-threo 

racemate of methylphenidate include anorexia, weight loss, insomnia, dizziness and 
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dysphoria. Furthermore, the racemate, which is a Schedule II controlled substance, 

produces a euphoric effect when administered intravenously or through inhalation or 

ingestion, and thus carries a high potential for abuse. 

Srinivas et al. studied the administration of dl-threo-, d-threo, and l-threo-

5 methylphenidate to children suffering from ADHD, and reported that the 

pharmacodynamic activity of dl-threo-methylphenidate resides in the d-threo isomer 

(Clin. Pharmacal. Ther., 52: 561-568 (1992)). Therefore, while dl-threo-methylphenidate 

is generally used therapeutically, this racemate includes the l isomer which apparently 

makes no significant contribution to the pharmacological effectiveness of the drug, but 

1 0 likely contributes to the associated side effects. It is thus desirable to administer only the 

active d-threo form of the drug. 

An additional problem is that children being treated with dl-threo 

methylphenidate must generally take one or more doses during the day. This creates a 

problem for school administrators who must store a controlled substance on school 

15 premises, with the associated risk that it may be stolen for illicit use. Furthermore, 

children may be traumatized by ridicule from peers when they must take medication at 

school. 

Sustained release formulations of dl-threo methylphenidate have been 

developed, which provide for slow release of the drug over the course of the day. 

20 However, it has been observed that peak plasma concentrations of the drug are lower when 

sustained release formulations are used. In some studies, sustained release formulations of 

methylphenidate have been shown to have lower efficacy than conventional dosage forms. 

There remains a need for methods for delivering methylphenidate with 

maximum effectiveness and minimal potential for abuse. Furthermore, it has been 

25 determined that there is a need for a dosage form which provides, in one administration, an 

initial release followed, at a predictable delay, by a second release, of maximally effective 

methylphenidate. This will eliminate the risk of theft or loss of the second dose, while 

minimizing undesirable side effects and maximizing ease of administration. The present 

invention is directed to these, as well as other, important ends. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

PCT/US98/12057 

Figure 1 depicts an in vitro time-concentration relationship (release profile) 

for certain preferred dosage forms in accordance with the invention. 

Figure 2 depicts a schematic representation of in vivo plasma concentration 

5 of a drug released according to the release profile shown in Figure 1. 

SUMMARY OF THE INVENTION 

The present invention provides, in one embodiment, a therapeutic 

composition for the oral administration of a methylphenidate drug comprising a dosage 

form containing two groups of particles, each containing the methylphenidate drug. The 

10 term "particles", as used herein, includes pellets, granules, and the like. The first group of 

particles provides a substantially immediate dose of the methylphenidate drug upon 

ingestion by a mammal. The first group of particles can also comprise a coating and/or 

sealant. The second group of particles comprises coated particles, which comprise from 

about 2% to about 75%, preferably from about 2.5 % to about 50%, and more preferably 

15 from about 5% to about 20%, by weight of the second group of particles, of the 

methylphenidate drug, in admixture with one or more binders. The coating comprises a 

pharmaceutically acceptable ammonia methacrylate copolymer in an amount sufficient to 

provide a delay of from about 2 hours to about 7 hours following ingestion before release 

of the second dose. If desired, one or more additional doses may be delivered by 

20 additional particles, coated in a similar manner, but with a sufficient amount of ammonia 

methacrylate copolymer coating to provide the dosage after an additional delay. 

Methylphenidate and pharmaceutically acceptable salts thereof, including methylphenidate 

hydrochloride, can be prepared into the dosage forms of the invention. 

In one embodiment ofthe present invention, the first group of particles 

25 comprises a methylphenidate drug and provides a substantially immediate dose of the 

methylphenidate drug upon ingestion by a mammal. The first group of particles may 

comprise a coating and/or sealant. The second group of particles comprises coated 

particles, which comprise from about 2% to about 75%, preferably from about 2.5% to 

about 50%, and more preferably from about 5% to about 20%, by weight of the particles 

30 of the methylphenidate drug in admixture with one or more binders. The coating 

comprises a pharmaceutically acceptable ammonia methacrylate copolymer in a quantity 
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sufficient to provide a dose of methylphenidate delayed by from about 2 hours to about 7 

hours following ingestion. 

For example, the first group of particles can comprise a pharmaceutically 

acceptable salt of methylphenidate, such as methylphenidate hydrochloride, in powder 

5 form, or coated or uncoated particles containing the methylphenidate salt. The amount of 

methylphenidate salt in each group of particles can vary, depending upon the dosage 

requirements of the patient to whom the drug is to be administered. Generally, the daily 

dosage requirement for methylphenidate drugs is from about 1 mg to about 50 mg per day, 

preferably from about 2 mg to about 20 mg, and more preferably from about 2.5 to about 

I 0 12 mg per day. The actual dosage to be administered will be determined by the attending 

physician as a matter of routine. Thus, depending upon the amounts of coating and/or and 

optional excipients and other additives, the amount of methylphenidate drug can be, for 

example, from about 2% to about 99% by weight of the first group of particles. In 

addition to the methylphenidate drug, the second group of particles comprises a filler, such 

15 as a hydrophobic filler, one or more ammonio methacrylate copolymers, and optional 

excipients and other additives. The filler can be present in an amount of, for example, 

from about 35% to about 45%, by weight, based on the total weight of the second group of 

particles. 

Another embodiment of the present invention provides a method for 

20 treating disease, such as, for example, ADD, ADHD, or AIDS-related dementia, in a 

patient in need of treatment. This treatment comprises administering to the patient a 

dosage form providing once-daily oral administration of a methylphenidate drug such as 

methylphenidate hydrochloride. The dosage form comprises at least two groups of 

particles, each containing the methylphenidate drug. The first group of particles 

25 comprises from about 2% to about 99% by weight ofthe methylphenidate drug, depending 

upon desired the daily dosage, and provides a substantially immediate dose of 

methylphenidate upon ingestion by a mammal. The first group may comprise a coating 

and/or sealant. The second group of particles comprises coated particles. The coated 

particles comprise the methylphenidate drug in admixture with one or more binders, 

30 wherein the amount of methylphenidate drug is from about 2% to about 75%, preferably 

from about 2.5 % to about 50%, and more preferably from about 5% to about 20 %, by 

weight of the second group of particles, and a coating comprising an ammonio 
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methacrylate copolymer in a quantity sufficient to provide a dose of methylphenidate 

delayed by from about 2 hours to about 7 hours following ingestion. The components of 

the two groups of particles can vary as described hereinabove. The initial dose can be 

administered separately from the delayed dose, if desired. 

5 A further embodiment of the present invention provides dosage forms for 

the oral administration, in a single dosage form, of two doses of a pharmaceutically 

acceptable salt of d-threo-methylphenidate. The dosage forms comprise particles 

containing within their interiors from about 2% to about 75%, preferably from about 2.5% 

to about 50%, and more preferably from about 5% to about 20 %, ofthe d-threo-

1 0 methylphenidate salt, in admixture with one or more binders. The particles have a coating 

exterior to the methylphenidate salt, which comprises an ammonio methacrylate 

copolymer in a quantity sufficient to delay release of the d-threo-methylphenidate salt 

contained within by from about 2 hours to about 7 hours following administration. The 

dosage forms also comprise, exterior to the coating, an outer layer comprising from about 

15 2% to about 99% by weight of the d-threo-methylphenidate salt, based on the weight of all 

components in the outer layer, to provide a substantially immediate dose of the d-threo

methylphenidate salt upon administration. The layer comprising the immediate dose of 

the d-threo-methylphenidate salt can, if desired, further comprise an outer sealant layer. If 

desired, the two doses of the d-threo-methylphenidate salt can be approximately equal. 

20 The present invention also provides dosage forms providing plasma 

concentration profiles for methylphenidate having two maxima, temporally separated from 

each other by from about 2 hours to about 7 hours. Preferably, the magnitude of said 

maxima differs by no more than about 30 percent, more preferably by no more than about 

20 percent, and most preferably by no more than about 10 percent. 

25 "Methylphenidate" as used herein, includes all four optical isomers of the 

compound and all pharmaceutically acceptable salts thereof. \Vhen one or more particular 

isomers is contemplated, the isomer is indicated, as in d-threo, 1-threo, etc. The combined 

threo isomers may be indicated simply as "threo " and the erythro isomers as "erythro ". 

For therapeutic use in treating conditions treatable by methylphenidate drugs, dl-threo 

30 methylphenidate hydrochloride is generally used, while d-threo methylphenidate 

hydrochloride is preferred according to the present invention. 
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As discussed, the four isomers have exhibited varying levels of therapeutic 

activity, and have been shown to differ generally in producing unwanted side effects. The 

present invention provides dosage forms which maximize therapeutic effectiveness and 

minimize undesirable side effects. In certain preferred embodiments, the dosage forms of 

5 the present invention provide administration ofthe two threo forms of methylphenidate. 

In particularly preferred embodiments, the dosage forms of the present invention provide 

administration of a single isomer, d-threo-methylphenidate, albeit in two or more doses. 

The dosage forms of the present invention are intended for oral ingestion 

by a mammal, particularly a human. The dosage forms of the present invention are 

10 particularly suitable for the administration of methylphenidate drugs, in at least two doses. 

Most preferably, the dosage forms provide two doses of a d-threo methylphenidate drug 

such as d-threo methylphenidate hydrochloride. The second dose can be delayed by from 

about 2 hours to about 7 hours, preferably from about 3 hours to about 6 hours, and most 

preferably from about 4 hours to about 5 hours, following ingestion of the dosage form by 

15 a mammal. This eliminates the need for a patient, for example a child being treated for 

ADD, to carry a second dose for ingestion several hours after ingestion of a first dose. 

The exclusion of the l isomers and the d-erythro isomer eliminates the concurrent 

ingestion of forms of methylphenidate principally believed to be associated with adverse 

side effects and/or reduced effectiveness. 

20 The temporal separation of the two doses provided according to the present 

invention can be represented graphically as in Figure 1. Figure 1 is an in vitro drug 

release profile of a dosage form of the present invention. The data were obtained by 

measuring the rate of dissolution of drug as a function of time. In this embodiment two 

doses are provided. The release of the first dose preferably occurs substantially 

25 immediately; for example, within about 30 minutes following administration. Following a 

period of little or substantially no drug release, the second dose is released. The two 

releases can be referred to as "pulses", and such a release profile can be referred to as 

'"pulsatile". 

Figure 2 is a schematic representation of the plasma concentration of drug 

30 resulting from a release profile according to Figure 1. The maximum concentration due to 

the first dose, C1, occurs at t1, preferably from about 1 hour to about 3 hours after 

ingestion, most preferably about 2 hours after ingestion. The release of the first dose is 
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followed by a period during which substantially no drug is released, which lasts 

approximately 2-6 hours, preferably 3-5 hours, post ingestion. The second dose is then 

released, with the maximum concentration, C2, at t2, which is preferably about 6 hours 

post-ingestion. Preferably at least about 80% of the total drug has been released by about 

5 6 hours following administration. In the embodiment represented by Figure 2, the levels 

of drug released at the two maxima are nearly equal. Preferably, if two approximately 

equal doses are released, the release of the two doses provides a plasma concentration 

profile having two maxima, which differ from each other by no more than about 40 

percent in magnitude, preferably by no more than about 30 percent, and more preferably 

1 0 by no more than about 25 percent. This is determined by the relationship: 

In such embodiments is most preferred that the maxima differ by no more than 20%. 

However, embodiments in which the maxima of the two releases differ by more than 40 

percent are within the scope of the invention. The appropriate relative amounts of drug in 

15 each release can be readily determined by one skilled in the art. 

Dosage forms of the present invention provide controlled release of a 

methylphenidate drug, including pharmaceutically acceptable salts of methylphenidate, 

whereby an initial dose for immediate release can be combined with a delayed release of 

one or more additional doses. Such dosage forms may alternatively be referred to as 

20 "pulsatile" dosage forms. 

"Immediate release", as used herein, means release within about a halfhour 

following ingestion, preferably about 15 minutes, and more preferably within about 5 

minutes following ingestion. "Delayed release", as used herein, refers to a drug release 

profile which includes a period during which no more than about 10 percent of the drug in 

25 a particular dosage form is released, followed by a period of from about 0.5 hour to about 

2.5 hours, preferably about 1.5 hours, more preferably about 1 hour, in which no less than 

about 70 percent, preferably no less than about 80 percent, and more preferably no less 

than about 90 percent, of the drug is released. The terms "medication" and "drug" are 

used interchangeably herein. 
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According to the present invention, delayed release dosage forms can be 

combined with forms which provide immediate release of a drug. Thus, two or more 

dosage forms can be combined, one dosage form providing a portion of a patient's daily 

dosage needs of a drug and subsequent dosage forms providing additional portions of a 

5 patient's daily dosage needs. For example, a drug can be administered to a patient in two 

dosage forms simultaneously, one providing, e.g., about 30-50 percent ofthe patient's 

daily requirement of the drug and the second providing the remainder of the patient's daily 

requirement. Alternatively, and preferably, a single dosage form can be administered 

which includes an immediate dose of some portion of a patient's daily requirement and 

10 one or more delayed doses to provide the remaining portion or portions of the patient's 

daily requirement. 

Dosage forms of the present invention provide an initial dose of a drug such 

as, for example, a pharmaceutically acceptable salt of d-threo-methylphenidate (also 

referred to herein as d-MPD), followed by an interval wherein substantially no additional 

15 drug is released, followed in tum by release of a second dose. If desired, a second 

substantially release-free interval may be provided following the second release, followed 

in tum by a third dose. Thus, dosage forms providing 3 or more doses are contemplated 

by the present invention. However, dosage forms providing 2 or 3 doses are generally 

preferred for therapeutic use, with 2 doses being more preferred. For example, the first 

20 dose can provide from about 30 percent to about 70 percent of a patient's daily prescribed 

intake of the drug and the second dose provides from about 70 percent to about 30 percent. 

If two approximately equal doses are desired, the initial dose preferably provides from 

about 40 percent to about 60 percent, and the second dose preferably provides from about 

60 percent to about 40 percent, of a patient's prescribed daily intake of the drug. If 

25 desired, the first dose and the second dose can each provide about 50 percent of a patient's 

prescribed daily intake of drug. However, as will be apparent to one skilled in the art, the 

effect of drug metabolism in the body may require adjustment of the relative amounts of 

each dose, so that, for example, the second dose may have to be adjusted to provide more 

of the drug than the first dose, to compensate for any competition between drug release 

30 and drug metabolism. This can be observed in Figure 2, which, as discussed above, 

represents the blood plasma level of a drug, such as a methylphenidate drug, delivered in a 

dosage form which provides a release profile as illustrated in Figure 1. 
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The initial dose of methylphenidate drug in the dosage forms of the present 

invention can be provided by incorporating the methylphenidate drug into a form which 

allows for substantially immediate release of the drug once the dosage form is ingested by 

a patient. Such forms include, for example, powders, coated and uncoated pellets, and 

5 coated and uncoated tablets. The dose for immediate release can be administered in a 

tablet or capsule form which may also include the delayed dose. For example, two or 

more groups of pellets may be combined within a hard gelatin capsule or compressed into 

a tablet. Powders can be granulated and can be combined with pellets and excipients 

and/or other additives, and contained within a capsule or compressed into a tablet. These 

1 0 and other dosage forms will be familiar to those skilled in the art. 

The delayed dose of a methylphenidate drug in the dosage forms of the 

present invention is provided in part by the use of certain copolymers referred to as 

"ammonio methacrylate copolymers". Ammonio methacrylate copolymers comprise 

acrylic and/or methacrylic ester groups together with quaternary ammonium groups. 

15 According to the present invention, the copolymers are incorporated into a formulation 

which is used to coat particles containing a medication. 

The "acrylic and/or methacrylic ester groups" in the copolymers used in the 

compositions and methods of the present invention are referred to herein collectively as 

"acrylic groups". The acrylic groups are preferably derived from monomers selected from 

20 C 1-C6 alkyl esters of acrylic acid and C 1-C6 alkyl esters ofmethacrylic acid. Preferred are 

C 1-C4 alkyl esters of acrylic acid and methacrylic acid. Suitable monomers include, for 

example, methyl acrylate, ethyl acrylate, methyl methacrylate, and ethyl methacrylate. 

Ethyl acrylate and methyl methacrylate are preferred, and copolymers containing ethyl 

acrylate and methyl methacrylate are highly preferred. Also preferably, the copolymers 

25 have a molecular weight of about 150,000. 

Quaternary ammonium groups in copolymers useful in forming coatings for 

use in the dosage forms ofthe present invention can be derived from monomers 

comprising quaternary ammonium groups. Preferably, the monomers are alkyl esters of 

acrylic or methacrylic acid, comprising alkyl groups having from 1 to 6 carbon atoms and 

30 a quaternary ammonium group in the alkyl portion. Monomers comprising quaternary 

ammonium groups can be prepared, for example, by reaction of monomers containing 

amino groups with alkylating agents such as, for example, alkyl halides, especially methyl 
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chloride. Suitable monomers containing amino groups include 2-(N,N-dibutylamino) 

ethyl acrylate, 2-(N,N-dibutylamino) ethyl methacrylate, 4-diethylamino-1-methyl-butyl 

acrylamide, and 4-diethylamino-1-methyl-butyl methacrylamide. Other useful monomers 

containing amino groups are disclosed in U.S. Patent No. 5,422,121, the disclosure of 

5 which is incorporated herein by reference. Particularly preferred as a monomer 

comprising a quaternary ammonium group is trimethylammonioethyl methacrylate 

chloride (T AMCl). 

While ammonio methacrylate copolymers such as those described herein 

have been used for sustained delivery of certain medicaments, i.e., for the relatively 

10 constant administration of a drug, it has been surprisingly and unexpectedly found that 

dosage forms comprising a methylphenidate drug and a coating prepared from one or more 

ammonio methacrylate copolymers and certain fillers, can provide delayed or pulsatile 

release of the drug, a very distinct phenomenon. Methylphenidate drugs are amine

containing, rely upon body or membrane loading for efficacy, and are psychotropic. The 

15 ability to provide delayed release of a methylphenidate drugs using ammonio methacrylate 

copolymers is due to a combination of factors, including the composition of the ammonio 

methacrylate copolymers used, and the amount and composition of filler. 

The ratio of acrylic groups to quaternary ammonium groups in the 

ammonio methacrylate copolymers influences the properties of the copolymers utilized in 

20 forming the coatings of the present invention. For use in the dosage forms and methods of 

the present invention, the ratio of acrylic groups to quaternary ammonium groups in the 

copolymers is preferably from about 10:1 to about 50:1, more preferably from about 15:1 

to about 45:1. Preferably, in preparing a dosage form according to the present invention, 

two or more copolymers are used in combination. Also preferably, one of the copolymers 

25 comprises acrylic groups and quaternary ammonium groups in a ratio of from about 25:1 

to about 45:1, more preferably from about 30:1 to about 40:1, and another ofthe 

copolymers comprises acrylic groups and quaternary ammonium groups in a ratio of from 

about 10:1 to about 25:1, more preferably from about 15:1 to about 20:1. Even more 

preferably, two ammonio methacrylate copolymers are used: a first copolymer comprising 

30 acrylic groups and quaternary ammonium groups in a ratio of from about 30:1 to about 

40: 1 and the second copolymer comprising acrylic groups and quaternary ammonium 

groups in a ratio of from about 15:1 to about 20:1. Most preferably, the copolymers are 
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copolymers ofmethyl methacrylate, ethyl acrylate, and TAMCI, in ratios of2:1:0.1 for the 

first copolymer and 2: I :0.2 for the second copolymer. 

When two such ammonia methacrylate copolymers are used to form the 

coatings, the relative amounts of the two polymers is partly determinative of the delay and 

5 release properties of the dosage forms ofthe present invention. It is preferred that the ratio 

between the first polymer, most preferably having an acrylic group/quaternary ammonium 

group ratio of from about 30:1 to about 40:1, and the second polymer, most preferably 

having an acrylic group/quaternary ammonium group ratio of from about 15:1 to about 

20:1, be from about 93:7 to about 97:3. More preferably, the ratio ofthe first polymer to 

10 the second polymer is from about 96:4 to about 94:6, and most preferably about 95:5. 

Ammonio methacrylate copolymers used in the coatings of the dosage 

forms of the present invention can be prepared by methods known to those skilled in the 

art. Exemplary methods include emulsion polymerization, bulk polymerization and 

suspension polymerization. A suitable procedure is described in U.S. Patent No. 

15 3,979,349, the disclosure of which is incorporated herein by reference. Suitable ammonia 

methacrylate copolymers are known per se, and can be purchased from commercial 

providers. For example, suitable ammonia methacrylate polymers are available from HUls 

America under the Eudragit® trademarks. The Eudragit® polymers and similar polymers, 

including methods for preparation, are described in Klaus 0. R. Lehman, "Chemistry and 

20 Application Properties ofPolymethacrylate Coating Systems", Aqueous Polymeric 

Coatings for Pharmaceutical Dosage Forms, 2nd. Ed., pp. 101-174, James Me Ginity, 

Ed., Marcel Dekker, Inc., NY (1996), the disclosure of which is incorporated herein by 

reference. 

The coatings of the present invention also preferably include a filler. The 

25 filler is preferably in powder form and is preferably hydrophobic. Exemplary fillers 

include talc, colloidal silica, fumed silica, gypsum, and glycerine monostearate. Talc is a 

particularly preferred filler. 

The quantity of filler used in preparing coatings for the dosage forms of the 

present invention should be sufficient to minimize agglomeration of the particles. 

30 Agglomeration is highly undesirable because the agglomerates, rather than discrete 

particles, will become coated. Agglomerates are susceptible to breaking into discrete 

particles, which will be partially uncoated, resulting in unwanted variability in release 
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rates. Preferably, the amount of filler is from about 30 percent to about 50 percent by 

weight, based on the total weight of the dry polymer, commonly referred to as "total 

solids". More preferably the amount of filler is from about 35 percent to about 45 percent 

of total solids, and most preferably about 40 percent. 

Coatings used in the dosage forms of the present invention also preferably 

include a material which improves the processing of the copolymers. Such materials are 

generally referred to as "plasticizers" and include, for example, citric acid esters, adipates, 

azelates, benzoates, citrates, stearates, isoebucates, sebacates, propanetriol acetate, 

polyethylene glycols, diethyl phthalate, dibutyl sebacate, propylene glycol and ethylene 

10 glycol. Citric acid esters are preferred, and triethyl citrate is particularly preferred. The 

amount of plasticizer to be used in the coating is preferably from about 10 percent to about 

30 percent, more preferably from about 15 percent to about 25 percent, and most 

preferably about 20 percent, based on the weight of the dry polymer, i.e., total solids. 

Dosage forms of the present invention preferably comprise particles 

15 containing d-MPD. In one embodiment, the dosage form comprises two groups of 

particles. A first group of particles provides the initial dose of d-MPD. As stated 

hereinabove, the initial dose can be in powder, pellet or other particulate form and can be 

uncoated. If the initial dose is in the form of a powder or sufficiently small particles, it 

can, if desired, be pressed into a solid form such as a tablet or caplet. In this embodiment, 

20 the delayed dose is provided by a second group of particles. The second group of particles 

is preferably in the form of pellets. The pellets can be of any shape, such as, for example, 

spheroids or ellipsoids, or may be irregularly shaped. 

Suitable pellets for the initial dose and/or the second dose can be formed 

by, for example, depositing a layer of drug, and optional excipients, carriers, and other 

25 optional materials, onto small, pharmaceutically acceptable particles such as nonpareils. 

Such a layer can be deposited by methods known to those skilled in the art, such as, for 

example, spraying, using methods and equipment known to those skilled in the art. For 

example, a Wurster air suspension coater can be used. Spraying can also be accomplished 

using a pan coating system, wherein the drug is deposited by successive spraying 

30 accompanied by tumbling in a rotating pan. Alternatively, pellets can be formed, for 

either or both of the initial and delayed dose, by extrusion of the drug with suitable 

plasticizers and other processing aids as necessary. 
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Tablets or caplets, or other solid dose forms, comprising the initial dose 

and/or delayed dose or doses, can conveniently be administered. A solid dose form can be 

prepared by methods known to those skilled in the art. For example, the d-MPD, filler and 

other optional components may be compressed into tablets or inserted into capsules. If 

5 desired, the drug and other components of the dose form can be granulated, using 

processing aids, fillers, aqueous or non-aqueous solvents, and binders known to those 

skilled in the art. Granules can be filled into capsules, if desired. Alternatively, the d

MPD can be blended with a solvent and processed by known methods such as ball-milling, 

calendering, stirring, or roll-milling, then pressed into a desired shape. Suitable solvents 

10 useful in forming the particles comprising d-MPD, and other components ofthe dosage 

forms of the invention, include inert organic and inorganic solvents which do not 

adversely affect the components of the dosage forms. While water can be used for many 

drugs, including methylphenidate, useful solvents can be selected from the group 

consisting of aqueous solvents, alcohols, ketones, esters, ethers, aliphatic hydrocarbons, 

15 halogenated solvents, cycloaliphatics, aromatic heterocyclic solvents, and mixtures 

thereof. Other solvents include acetone, methanol, ethanol, isopropyl alcohol, butyl 

alcohol, methyl acetate, ethyl acetate, isopropyl acetate, n-butyl acetate, methyl isobutyl 

ketone, methyl propyl ketone, n-hexane, n-heptane, ethylene glycol monoethyl ether, 

ethylene glycol monoethyl acetate, methylene dichloride, ethylene dichloride, propylene 

20 dichloride, nitroethane, nitropropane, tetrachloroethane, diglyme, and aqueous and non

aqueous mixtures thereof, such as acetone and water, acetone and methanol, acetone and 

ethyl alcohol, and ethylene dichloride and methanol. 

Following the formation of suitable particles, those particles to be used to 

deliver the delayed dose are then coated with a polymer-containing coating as described 

25 herein. The amount of coating to be used in forming the dosage forms, particularly the 

delayed dose, of the present invention, will be determined by the desired delivery 

properties, including the amount of drug to be delivered, the delay time required, and the 

size ofthe particles. Preferably, the coating on the particles providing the delayed dose, 

including all solid components of the coating such as copolymer, filler, plasticizer and 

30 optional additives and processing aids, is from about 10 percent to about 60 percent, more 

preferably from about 20 percent to about 50 percent, most preferably from about 30 

percent to about 40 percent, of the total final weight of the particles. The appropriate 
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amount of coating can advantageously be determined using in vitro measurements of drug 

release rates obtained with selected amounts of coating. The coating can be deposited by 

any method known to those skilled in the art, such as spray application. Spraying can be 

carried out by pan coating or by use of a fluid bed, such as the Wurster fluid bed described 

5 for use in depositing a drug. 

After deposition ofthe drug, a sealant can be app1ied to any and/or all of 

the particles, prior to application of the polymeric coating. A sealant provides a physical 

barrier between the drug and the coating, to minimize or prevent interaction between the 

drug and the coating. Suitable sealants can be prepared from materials such as 

10 biologically inert, permeable, pharmaceutically acceptable polymers, such as, for example, 

hydroxypropylalkylcelluloses, wherein "alkyl" refers to C 1-C6 hydrocarbon chains. 

Exemplary materials include hydroxypropyl methylcellulose, 

hydroxypropylethylcellulose, hydroxypropyl propylcellulose, and 

hydroxypropylbutylcellulose. Hydroxypropylmethylcellulose is preferred. While other 

15 materials are known to those skilled in the art for use as sealants, such as, for example, 

cellulose acetate methyl carbamate, cellulose acetate diethyl aminoacetate, semipermeable 

polyurethanes, semipermeable sulfonated polystyrenes, semipermeable cross-linked 

polymers such as poly(vinylbenzyltrimethyl)ammonium chloride, these are not preferred 

as they may affect the release rate of certain drugs including d-MPD. A sealant can be 

20 prepared by adding the material to water, and agitating for a time and at a rate sufficient to 

form a solution. The formation of a solution will be indicated, for example, by 

transparency and the absence of visually observable suspended material. The amount of 

material added to the water is not critical but is determined by viscosity. A solution which 

is too viscous will present difficulties in spraying. Generally, the amount of material 

25 should not exceed about 20 weight/volume percent, i.e., 20 g sealant material per 1 00 ml 

of water. Preferably, the amount of material in the water is from about 5 percent to about 

15 weight/ volume percent, and more preferably about 1 0 weight/volume percent. 

Following deposition of the optional sealant and the coating, the coated 

particles are cured. "Curing" means that the particles are held at a controlled temperature 

30 for a time sufficient to provide stable release rates. Stability in release rate is indicated 

when further curing does not affect the release rate. In contrast, instability of release rate 

means that as the cure time is increased, the release rate continues to vary. Curing for a 
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sufficient time ensures that substantially the same release rate is obtained with all particles 

of a particular size coated with a given amount of a given coating composition. A suitable 

curing time can be determined by one of skill in the art without undue experimentation, by 

noting the variability in in vitro release times as curing time is varied. As a general 

5 guideline, many formulations can be cured in about 24 hours. 

Curing can be accomplished, for example, in a forced air oven. Curing can 

be carried out at any temperature above room temperature, "room temperature" being 

defined as from about 18 octo about 25 °C. Preferably, curing is carried out at a 

temperature offrom about 30°C to about 50°C, more preferably from about 35°C to about 

10 45 °C, and most preferably about 40 °C. Curing time can range from several hours to 

several days. Preferably, the coated particles are cured for at least about 24 hours, more 

preferably at least about 2 days, even more preferably at least about 3 days, still more 

preferably at least about 4 days, still even more preferably at least about 5 days, even more 

preferably at least about 6 days, and most preferably for about 7 days. While no 

15 significant adverse effects or advantages have been observed when the particles are cured 

for longer than about 7 days, it has been found that curing for less than about 24 hours 

may result in relatively poorer storage stability as compared to particles cured for longer 

periods oftime. 

The amount of methylphenidate drug contained in the first and second 

20 groups of particles depends upon the prescribed dosage to be delivered to a patient. The 

first group of particles can consist substantially entirely of a methylphenidate drug. 

"Substantially entirely" means that about 95 percent or more of the weight of the first 

group of particles can consist of a methylphenidate drug. If desired, the first group of 

particles can also contain pharmaceutically acceptable carriers, excipients, and other 

25 components which do not interfere with the substantially immediate release of the 

medication. "Substantially immediate" release, as used herein, means that at least about 

90 percent of the medication is released within about 30 minutes from the time the drug is 

ingested. The second group of particles can contain from about 2 percent to about 75 

percent, preferably from about 4 percent to about 50 percent, medication, based on the 

30 total weight of the particles including the coating to be deposited thereon. 

According to the invention, a first and a second group of particles can be 

administered simultaneously as part of one dosage form. Any dosage form can be used. 
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For example, the two groups of particles can be combined within a capsule. Alternatively, 

the two groups of particles can be pressed into a solid form such as a tablet. In pressing 

the particles into a solid form, suitable processing aids known to those skilled in the art 

can be used. Alternatively, particles coated to provide a delayed dose of a medication can 

5 be dispersed within or blended with, the medication in powder form. 

As discussed, the dosage form can comprise a single group of particles 

providing both a substantially immediate dose of a methylphenidate drug, and a delayed 

dose of methylphenidate drug. The particles comprise, in admixture with one or more 

binders, from about 2% to about 75% by weight of a methylphenidate drug for delayed 

1 0 release, and a coating comprising the pharmaceutically acceptable, substantially neutral 

copolymers described herein. The particles further comprise, exterior to the coating, an 

outer layer comprising methylphenidate drug, to provide an initial, substantially 

immediate, dose. The substantially immediate dose is preferably released within about 30 

minutes, more preferably about 15 minutes, and most preferably within about 5 minutes 

15 following ingestion. The outer layer can optionally comprise additives such as, for 

example, binders, excipients, and lubricants known to those skilled in the art. 

The dosage forms provided by the invention can be of any shape suitable 

for oral administration of a drug, such as spheroidal, cube-shaped, oval, bean shaped, or 

ellipsoidal. The dosage form may be in the form of granules, which may be irregularly 

20 shaped. In any of the embodiments ofthe present invention, although the size of the 

particles is generally not critical, a certain particle size or sizes can be preferred depending 

upon the characteristics of the dosage form. For example, the dosage form can comprise a 

capsule containing a first and/or second group of particles. The particles should then be of 

a size which allows for ease in handling, and which allows for the particles comprising a 

25 desired quantity of drug to be readily measured and inserted into the capsule. If the 

dosage form comprises a single group of particles providing a substantially immediate 

dose and a delayed dose, the particles are preferably of a size and shape which facilitate 

oral administration. For example, the particles can be in the form of tablets, caplets, etc. 

Alternatively, the particles can be contained within a capsule of suitable size and shape for 

30 oral administration. If desired, various fillers and/or binders known to those skilled in the 

art can be included in the particles to provide the desired size and shape. 
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It will be recognized by one skilled in the art that the dosage forms of the 

present invention may include, in either or both of the first dose and any delayed dose, 

pharmaceutically acceptable carriers, extenders, fillers, processing aids, and excipients 

known to those skilled in the art. 

The following examples are merely illustrative of the present invention and 

should not be considered limiting of the scope of the invention in any way. These 

examples and equivalents thereof will become more apparent to those skilled in the art in 

light of the present disclosure and the accompanying claims. 

Example 1: Preparation of layered pellets containing d-MPD hvdrochloride 

10 A solution of d-MPD hydrochloride was prepared as follows. To 300 

grams (g) of deionized water were added 100 g of d-MPD hydrochloride, followed by 

moderate mixing, using a stirring paddle, for 5 minutes. A 10 percent (weight) solution of 

hydroxypropyl methylcellulose (HPMC E-6 from Dow Chemicals, Midland, MI; 250 g) 

was added, followed by homogenization for 5 minutes using an emulsifier head (Silverson, 

15 Chesham, UK; Model L4R). After addition of another 150 g of deionized water, the 

solution was sonicated for 15 minutes (Sonicor Model SC-150T; Instruments Corporation, 

Copiague, NY), at which time the solution was clear. 

A second solution was prepared by combining 300 g of deionized water and 

300 g of a 10% (wt) HPMC E-6 solution and mixing for 5 minutes. 

20 The first solution was sprayed onto 25/30 mesh non-pareil seeds (Ozone 

Co., Elmwood Park, NJ) in a fluid bed apparatus (GPCG-1, Glatt Air Techniques, Inc., 

Ramsey, NJ) using a Wurster head. The second solution was then sprayed to form a 

sealant. For both solutions, the spray rate was 8-9 g/minute. Inlet temperature was 50-

550C and the non-pareil seeds were maintained at 35-40°C. Air volume was 6-7 meters 

25 per second (m/s). 

Example 2: Preparation of Coated Pellets containing d-MPD hydrochloride 

A dispersion of844 g ofEudragit® RS30D (ammoniomethacrylate 

copolymer from Hiils America, Somerset, NJ; EA/M:tv1A/TAMC11:2:0.1), was screened 

through a 60 mesh screen, then stirred for 15 minutes. A dispersion of 44 g of Eudragit® 

30 RL30D (EA/MMA/TAMCll :2:0.2) was similarly screened and stirred. The two 
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dispersions were combined and stirred for 15 minutes, forming a combined dispersion. 

Triethyl citrate (TEC; from Moreflex, Greensboro, NC; 54 g) was added, followed by an 

additional 15 minutes of stirring. Deionized water ( 664 g) was added, followed by 15 

minutes of stirring. Talc (1 08 g; from Luzenac, Englewood, CO) was added, followed by 

5 further stirring for 15 minutes. 

The resulting combined dispersion was sprayed onto layered pellets 

prepared according to Example 1, using a fluid bed apparatus as used in Example 1. Spray 

rate was 9-10 g/minute, inlet temperature 40-45 °C, and air volume 5-6 m/s. The non

pareils were maintained at 30-35°C during spraying. A total of960 g of dispersion was 

10 sprayed onto the pellets, representing a 30% weight increase due to the applied coating. 

Example 3: Evaluation of drug release profile for coated pellets prepared according to 

Example 2 

Pellets were prepared according to Example 2, varying the ratios of the 

polymers between 90: 10 and 93 :7. 

15 Dissolution measurements 

Dissolution was carried out in order to determine rate of release of d-MPD 

from the pellets. USP Apparatus I (United States Pharmacoepia Convention, Rockville, 

MD) was used. The dissolution medium was 900 ml of deionized water (unless othervvise 

specified) and the temperature was maintained at 37°C. The sample cell size was 1 em (a 

20 flow through cell), and the samples were stirred continuously at 1 00 rpm. The apparatus 

was equipped with a diode array spectrophotometer, and absorption at 220 nanometers 

(nanometers (nm)) was measured to determine the concentration of d-MPD. Samples 

were measured at 60, 120, 180, 240,360,480,600,720,840,900,960, 1080, 1200, 1320 

and 1440 minutes. 

25 Results of the dissolution measurements are presented in Table 1. The 

results indicate that the amount of drug released is influenced by: amount of coating, ratio 

of the two polymers, amount of talc, and curing time. 

Example 4: Comparative Example 

A dispersion of911.25 g ofEudragit® RS30D was passed through a 60 

30 mesh screen and mixed with a similarly screened dispersion of 101.25 g ofEudragit® 
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RL30D for 15 minutes at moderate speed. Triethyl citrate (61 g) was added, followed by 

an additional 15 minutes of mixing. After mixing, 991.5 g of deionized water, then 61 g 

of talc were added with 15 additional minutes of mixing following each addition. The 

resulting dispersion (1600 g) was sprayed onto 800 g of layered sealed pellets prepared 

5 according to Example 1. 

No delay was observed; substantially all of the drug was released within 

approximately one hour. Result is shown in Table 1 (Trial 1 ). 

Example 5: Comparative Example 

A dispersion of 600 g ofEudragit® NE30D was screened through a 60 

10 mesh screen and mixed with a 600 g dispersion of magnesium stearate for 15 minutes at 

moderate speed. The resulting dispersion (750 g) was sprayed onto 750 g oflayered and 

sealed pellets prepared according to Example 1. 

After a delay of2 hours, release of the drug was observed. About 85% of 

the drug was released after 14 total hours. 
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TABLE 1: RELEASE TIMES 

Trial 0/o coat Ratio Delay Talc, o/o Cure Time for 

No. time 85°/o 

release 

1 40 90:10 none 20.0 24 hrs 1.0 

5 2 30 95:5 4.0 20.0 " 8.0 

3 30 95:5 4.0 20.0 " 8.0 

4 30 93:7 1.0 20.0 " 3.0 

5 40 93:7 1.0 20.0 " 4.0 

6 30 93.5:6.5 2.0 20.0 " 5.0 

10 7 40 " 2.0 20.0 " 5.0 

8 30 94.5:5.5 2.0 20.0 " 8.0 

9 40 " 1.0 20.0 " 5.0 

10 30 94:6 2.0 20.0 " 5.0 

11 40 " 2.0 20.0 " 5.0 

15 12 30 95:5 2.0 40.0 .. 5.0 

13 40 " 3.0 40.0 " 8.0 

14 30 96:4 4.0 40.0 " 10.0 

15 40 " 5.0 40.0 " 10.0 

16 30 " 4.0 40.0 7 days 10.0 

20 17 20 95:5 2.0 40.0 " 5.0 

18 30 " 3.0 40.0 " 6.0 

19 30 " 3.0 40.0 " 6.0 

20 30 " 2.0 40.0 " 6.0 

21 40 " 3.0 40.0 " 8.0 
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What is claimed is: 

1. A dosage form for the oral administration of a methylphenidate 

drug, comprising two groups of particles, each containing said drug, wherein: 

2. 

a) said first group of particles provides a substantially immediate 

dose of said drug upon ingestion by a mammal, and 

b) said second group of particles comprises coated particles, said 

coated particles comprising from about 2% to about 75% by weight 

of said drug in admixture with one or more binders, said coating 

comprising a pharmaceutically acceptable ammonio methacrylate in 

a quantity sufficient to provide a dose of said medication delayed by 

from about 2 hours to about 7 hours following said ingestion. 

The dosage form of claim 1 wherein said first group of particles 

comprises a pharmaceutically acceptable salt of methylphenidate in powder form. 

3. The dosage form of claim 1 wherein said second group ofparticles 

15 comprises coated particles comprising a pharmaceutically acceptable salt of 

methylphenidate. 

4. The dosage form of claim 2 wherein the amount of said 

pharmaceutically acceptable salt of methylphenidate in said first group of particles is from 

about 2% to about 99% by weight, based on the weight of said particles. 

20 5. The dosage form of claim 4 wherein said pharmaceutically 

acceptable salt of methylphenidate comprises dl-threo methylphenidate hydrochloride. 

6. The dosage form of claim 3 wherein said pharmaceutically 

acceptable salt of methylphenidate comprises dl-threo methylphenidate hydrochloride. 
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7. The dosage form of claim 1 wherein said second group of particles 

comprises from about 20% by weight to about 50% by weight of filler, based on the total 

weight of the copolymer. 

8. The dosage form of claim 7 wherein said filler is selected from the 

5 group consisting oftalc, colloidal silica, fumed silica, gypsum, and glycerine 

monostearate. 

9. The dosage form of claim 8 wherein said filler is talc. 

10. The dosage form of claim 9 wherein the amount of talc is from 

about 35% to about 45% by weight, based on the total weight of the copolymer. 

1 0 11. The dosage form of claim 1 0 wherein the amount of talc is from 

about 38% to about 42% by weight, based on the total weight of the copolymer. 

12. The dosage form of claim 11 wherein the amount of talc is about 

40% by weight, based on the total weight of the copolymer. 

13. The dosage form of claim 1 wherein the ammonio methacrylate 

15 copolymer comprises acrylic groups and quaternary ammonium groups in a ratio of from 

about 10:1 to about 50:1. 

14. The dosage form of claim 13 wherein said ratio is from about 15:1 

to about 45:1. 

15. The dosage form of claim 14 wherein said ratio is from about 15: 1 

20 to about 20:1. 

16. The dosage form of claim 15 wherein said ratio is from about 30:1 

to about 40:1. 
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17. The dosage form of claim 1 comprising a first ammonio 

methacrylate copolymer comprising, as polymerized units, acrylic groups and 

trimethylammonioethyl methacrylate in a ratio offrom about 30:1 to about 40:1, and a 

second ammonio methacrylate copolymer comprising, as polymerized units, acrylic 

5 groups and trimethylammonioethyl methacrylate in a ratio of from about 15: 1 to about 

20:1 

18. The dosage form of claim 17 wherein the ratio of said first 

copolymer to said second copolymer is from about 90:10 to about 99:1. 

19. The dosage form of claim 18 wherein the ratio of said first 

10 copolymer to said second copolymer is from about 93:7 to about 97:3. 

15 

20 

25 

20. The dosage form of claim 19 wherein the ratio of said first 

copolymer to said second copolymer is about 95:5. 

21. The dosage form of claim 1 wherein said delay is from about 3 

hours to about 6 hours. 

22. The dosage form of claim 1 wherein said delay is from about 4 

hours to about 5 hours. 

23. A dosage form for once-daily oral administration of a 

methylphenidate drug comprising: 

a) particles comprising from about 2% by weight to about 99% by 

weight of said methylphenidate drug, in admixture with one or 

more binders, 

b) a coating exterior to said methylphenidate drug, comprising an 

ammonio methacrylate copolymer in a quantity sufficient to provide 

a dose of said methylphenidate delayed by from about 2 hours to 

about 7 hours following administration, and 
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c) on the exterior surface of said coating, a layer comprising said 

methylphenidate drug, to provide a substantially immediate dose of 

said methylphenidate upon administration. 

24. The dosage form of claim 23 wherein said methylphenidate is dl-

5 threo-methylphenidate hydrochloride. 

25. The dosage form of claim 23 wherein said methylphenidate is d-

threo-methylphenidate hydrochloride. 

26. The dosage form of claim 23 wherein said coating comprises a first 

ammonia methacrylate copolymer comprising, as polymerized units, acrylic groups and 

10 trimethylammonioethyl methacrylate in a ratio offrom about 30:1 to about 40:1, and a 

second ammonia methacrylate copolymer comprising, as polymerized units, acrylic 

groups and trimethylammonioethyl methacrylate in a ratio of from about 15: 1 to about 

20:1. 

27. A dosage form for the oral administration of d-threo-

15 methylphenidate hydrochloride comprising two groups of particles, each containing d-

20 

25 

threo-methylphenidate, wherein: 

a) said first group of particles comprises d-threo-methylphenidate 

hydrochloride and provides a substantially immediate dose of said 

d-threo methylphenidate upon ingestion by a mammal, and 

b) said second group of particles comprises coated particles, said 

coated particles comprising from about 2% to about 75% by weight 

of d-threo-methylphenidate hydrochloride in admixture with one or 

more binders, said coating comprising a pharmaceutically 

acceptable ammonia methacrylate copolymer in an amount 

sufficient to provide a dose of said d-threo-methylphenidate delayed 

by from about 2 hours to about 7 hours following said ingestion. 
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28. A dosage form of a pharmaceutically acceptable salt of d-threo-

methylphenidate providing an in vitro release profile comprising two pulses of drug 

release, wherein said pulses are temporally separated by from about 2 hours to about 7 

hours. 

29. A dosage form of a pharmaceutically acceptable salt of d-threo-

methylphenidate providing an in vivo plasma concentration of said d-threo

methylphenidate comprising two maxima, wherein said maxima are temporally separated 

by from about 2 hours to about 7 hours, and wherein the magnitude of said maxima differ 

by no more than about 30 percent. 

30. A dosage form according to claim 23 wherein said 

ammoniomethacrylate copolymer comprises a first copolymer of methyl methacrylate, 

ethyl acrylate and TAMCl in a ratio of2:1:0.1 and a second copolymer of methyl 

methacrylate, ethyl acrylate, and TAMCI in a ratio of2: 1 :0.2. 

31. A method for treating disease in a patient in need of treatment 

15 comprising administering to the patient a dosage form providing once-daily oral 

administration of d-threo-methylphenidate hydrochloride, said dosage form comprising 

two groups of particles, each containing d-threo-methylphenidate, wherein: 

20 

25 

a) said first group of particles comprises from about 2% to about 

99% by weight of d-threo-methylphenidate hydrochloride and 

provides a substantially immediate dose of said d-threo 

methylphenidate upon ingestion by a mammal; and 

b) said second group of particles comprises coated particles, said 

coated particles comprising from about 2% to about 75% by weight 

of d-threo-methylphenidate in admixture with one or more binders, 

and a coating consisting of an ammonia methacrylate copolymer in 

an amount sufficient to provide a dose of said d-threo

methylphenidate hydrochloride delayed by from about 4 hours to 

about 7 hours following said ingestion. 
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32. A dosage form of a pharmaceutically acceptable salt of a 

methylphenidate providing an in vitro release profile comprising two pulses of drug 

release, wherein said pulses are temporally separated by from about two hours to about 

seven hours. 

33. A dosage form of a pharmaceutically acceptable salt of a 

methylphenidate providing an in vivo plasma concentration of said methylphenidate 

comprising two maxima, wherein said maxima are temporally separated by from about 

two hours to about seven hours and wherein the magnitude of said maxima differ by no 

more than about 30%. 
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(57) Abstract 

The invention relates to a ;nu1tiparticula.te modified release composition that in operation delivers an active ingredient in a pulsed 
or bimodal manner. The multiparticulate modified release compositlon comprises an immediate release component and a modified release 
component; the immediate release component comprising a first population of active ingredient containing particles and the modified release 
component comprising a second population of active ingredient containing particles coated with a controlled release coating~ wherein the 
combination of the immediate release and modified release components in operation delive.r the active ingredieat in a pulsed or a bimodal 
manner. The invention also relate~ to a solid oral dosage fonn containing st.eh a rnuJripartieulate modlfied release composition. The plasma 
profile achieved by tlle multiparticulate modified release composition is advantageous in reducing patient tolerance to the •cti¥e ingredient 
and in increasing patient compliance by reducing dosage frequency. 
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MULTJPARTJCULATE MODIFIED RELEASE COMPOSITION 

Field of the Invention 

The present invention relates to a multiparticulate modified release composition. In 

particular the present invention relates to a multiparticulate modified release composition that 

in operation delivers an active ingredient in a pulsatile manner. The present invention further 

relates to solid oral dosage forms containing such a multiparticulate controlled release 

lO composition. 

Description of the Prior an 

The plasma profile associated with the administration of a drug compound may be 

described as a "pulsatile profile" in which pulses of high active ingredient concentration, 

15 interspersed with low concentration troughs, are observed. A pulsatile profile containing two 

peaks may be described ~ "bimodal". Similarly, a composition or a dosage form which 

produces such a profile upon administration may be said to exhibit "pulsed release" of the 

active ingredient. 

20 Conventional frequent dosage regimes in which an irrunediate release (IR) dosage 

form is administered at periodic intervals typically gives rise to a pulsatile plasma profile. In 

this case, a peak in the plasma drug concentration is observed after administration of each IR 

dose with troughs (regions oflow drug concentration) developing between consecutive 

administration time points. Such dosage regimes (and their resultant pulsatile plasma 

15 profiles) have particular pharmacological and therapeutic effects associated with them. For 

30 

example, the wash out period provided by the fall off of the plasma concentration of the 

active ingredient between peaks has been thought to be a contributing factor in reducing or 

preventiTig patient tolerance to various types of drugs. 

Many controlled release drug formulations are aimed at producing a zero-order 

release of the drug compound. Indeed, it is often a specific object of these fonnulations to 
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minimise the peak-to-trough variation in drug plasma levels associated with conventional 

frequent dosage regimes. However, some of the therapeutic and pharmacological effects 

intrinsic in a pulsatile system may be lost or diminished as a result of the constant or nearly 

constant plasma levels achieved by zero-order release drug delivery systems. Thus, a 

modified release composition or formulation which substantiaiJy mimics the release of 

frequent IR dosage regimes, while reducing the need for frequent dosing, is desirable. 

A typical example of a drug which may produce tolerance in patients is 

methylphenidate. Methylphenidate, or a-phenyl-2-piperidine acetic acid methyl ester, is a 

1 o stimulant affecting the central nervous and respiratory systems and is primarily used in the 

treatment of attention deficit disorder. After absorption from the gastrointestinal tract (GIT), 

drug effects persist for 3 - .6 hours after oral administration of conventional IR tablets or up to 

about 8 hours after oral administration of extended release formulations. The total dos·age is 

typically in the range of 5 - 30 mg per day, in exceptional cases rising to 60 mg I day. Under 

15 conventional dosage regimes, methylphenidate is given twice daily, typically with one dose 

given before breakfast <mP a second dose given before lunch. The last daily dose is 

preferably given several hours before retiring. Adverse effects associated with 

methylphenidate treatment include insomnia and the development of patient tolerance. 

20 WO 98/14168 (Aiza Cmp.) teaches a dosage form and a method ofadministering 

methylphenidate in a sustained and constantly ascending rate. The dosage form disclosed 

comprises a plurality of beads comprising a hydrogel matrix with increasing amounts of the 

active ingredient therein, coated with varying amounts of a release rate controlling material. 

Appropriate combinations of the active ingredient dose and the number and thickness coating 

25 layers Cllll be selected to give an ascending release profile in which the plasma concentration 

30 

of the active ingredient continually increases over a given period oftime. In contrast to the 

present invention, an object ofWO 98/14168 is to provide a dosage form to specifically 

avoid uneven blood levels (characterised by peaks and troughs) associated with conventional 

treatments using immediate release dosage formulations. 
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WO 97/03672 {Chiroscience Ltd.) discloses that methylphenidate exhibits a 

therapeutic effect when administered in the form of a racemic mixture or in the form of a 

single isomer (such as the RR d-threo enantiomer). Funher, WO 97/03763 (Chiroscience 

Ltd.) discloses a sustained release formulation containing dtmp. This disclosure teaches the 

use of a composition comprising a coating through which the dtmp passes in order to attain 

sustained release and achieve serum levels (of the active ingredient) of at least 50% c_ over 

a period of at least 8 hours. Thus, this formulation does not deliver the active ingredient in a 

pulsatile manner. 

10 Shah et a/., J. Cont. Ref. (1989) 9:169-175 discloses that certain types of 

15 

hydroxypropyl methylcel!uiose ethers compressed into a solid dosage form with a therapeutic 

agent may give a bimodal.release profile. However, it was noted that while polymers from 

one supplier yielded a bimodal profile, the same polymers with ahnost identical product 

specifications obtained from a different source gave non-bimodal release profiles. 

GiWlchedi et aL,_Jm. J. Pharm (1991) 77:177-181 discloses the use of a hydrophilic 

matrix multiple-unit formulation for the pulsed release ofketoprofen. Giunchedi et al. teach 

that ketoprofen is rapidly eliminated from the blood after dosing (plasma half-life 1-3 hours) 

and consecutive pulses of drug may be more beneficial than constant release for some 

20 treatments. The multiple-unit formulation disclosed comprises four identical hydrophilic 

matrix tablets placed in a gelatin capsule. Although the in vivo studies show two peaks in the 

plasma profile there is no well defined wash out period and the variation between the peak 

and trough plasma levels is smalL 

25 Conte et al., Drug Dev.Ind. Pharm, (1989) 15:2583-2596 andEP 0 274 734 

(Pharmidea Sri) teach the use of a three layer tablet for delivery of ibuprofen in consecutive 

pulses. The three layer tablet is made up of a first layer containing tbe active ingredient, a 

barrier layer (the second layer) of semi-permeable material which is interposed between the 

first layer and a third layer containing an additional amount of active ingredient. The barrier 

30 layer and the third layer are housed in an impermeable casing. The first layer dissolves upon 

contact with a dissolving fluid while the tirird layer is only available after dissolution or 
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rupture of the barrier layer. In such a tablet the first portion of active ingredient must be 

released instantly. This approach also requires the provision of a semi-permeable layer 

between the first and third layers in order to control the relative rates of delivery of the two 

portions of active ingredient. Additionally, rupture of the semi-permeable layer leads to 

uncontrolled dumping of the second portion of the active ingredient which may not be 

desirable. 

US 5,158,777 (E. R. Squibb & Sons Inc.) discloses a formulation comprising 

captopril within an enteric or delayed release coated pH stable core combined with additional 

10 captopril which is available for immediate release following administration. In order to form 

the pH stable core, chelating agents such as disodium edetate or surfactants such as 

polysorbate 80 are used either alone or in combination with a buffering agent. The 

compositions have an amount of captopril available for imme_diate rele_ase following oral 

administration and an additional amount of pH stabilised captopril available for release in the 

15 colon. 

US 4,728,512, US 4,794,001 and US 4,904,476 (American Home Products Corp.) 

relate to preparations providing three distinct releases. The preparation contains three groups 

of spheroids containing an active medicinal substance: the first group of spheroids is 

20 uncoated and rapidly disintegrates upon ingestion to release an initial dose of medicinal 

substance; the second group of spheroids is coated with a pH sensitive coat to provide a 

second dose; and the third group of spheroids is coated with a pH independent coat to 

provide to third dose. The preparation is designed to provide repeated release of medicinal 

substances which are extensively metabolised presystemically or have relatively short 

25 elimination half-lives. 

30 

U.S. Pat. No. 5,837,284 (Mehta et al) discloses a methylphenidate dosage form 

having immediate release and delayed release particles. The delayed release is provided by 

the use of ammonia methacrylate pH independent polymers combined with certain fillers. 
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Accordingly, the present invention desirably provides a multiparticulate 

modified release composition containing an active ingredient which in operation 

produces a plasma profile substantially similar to the plasma profile produced by the 

administration of two or more IR dosage forms given sequentially. 

The present invention also desirably provides a multiparticulate modified release 

composition which in operation delivers an active ingredient in a pulsatile manner. 

The present invention also desirably provides a multiparticulate modified release 

1 0 composition which substantially mimics the pharmacological and therapeutic effects 

produced by the administration of two or more IR dosage forms given sequentially. 

The present invention also desirably provides a multi particulate modified release 

composition which substantially reduces or eliminates the development of patient 

15 tolerance to the active ingfedient of the composition. 

The present invention also desirably provides a multiparticulate modified release 

composition in which a first portion of the active ingredient is released immediately 

upon administration and a second portion of the active ingredient is released rapidly 

20 after an initial delay period in a bimodal manner. 

The present invention also desirably provides a multiparticulate modified release 

composition capable of releasing the active ingredient in a bimodal or multi-modal 

manner in which a first portion of the active ingredient is released either immediately 

25 or after a delay time to provide a pulse of drug release and one or more additional 

portions of the active ingredient are released each after a respective lag time to provide 

additional pulses of drug release. 

The invention also desirably provides a solid oral dosage forms comprising a 

30 multiparticulate modified release composition of the present invention. 

The present invention also desirably provides the provision of a once daily 

dosage form of methylphenidate which, in operation, produces a plasma profile 

substantially similar to the plasma profile produced by the administration of two 

35 immediate release dosage forms given sequentially and a method for treatment of 

attention deficit disorder based on administration of such a dosage form. 
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The present invention provides a multiparticulate modified release composition 

containing at least one active ingredient and having a first component comprising a first 

population of active ingredient-containing particles and at least one subsequent 

component, each subsequent component comprising a subsequent population of active 

5 ingredient-containing particles, the active ingredient contained in the first and 

subsequent components being the same or different; wherein the at least one 

subsequent population of active ingredient containing particles further comprises a 

modified release coating or, alternatively or additionally, a modified release matrix 

material, such that the composition following oral delivery to a subject delivers the 

10 active ingredient or active ingredients in a pulsatile manner. 

Any discussion of documents, acts, materials, devices, articles or the like which 

has been included in the present specification is solely for the purpose of providing a 

context for the present invention. It is not to be taken as an admission that any or all of 

15 these matters fom1 part of the prior art base or were common general knowledge in the 

field relevant to the present invention as it existed before the priority date of each claim 

of this application. 

Throughout this specification the word "comprise", or variations such as 

20 "comprises" or "comprising", will be understood to imply the inclusion of a stated 

element, integer or step, or group of elements, integers or steps, but not the exclusion of 

any other element, integer or step, or group of elements, integers or steps. 

Brief Description of the Invention 

25 The present invention provides a multiparticulate modified release composition 

having a first component comprising a first population of active ingredient-containing 

particles and a second component comprising a second population of active ingredient

containing particles. The active ingredient contained in the first and second components 

can be the same or different arid active ingredient-containing particles of the second 

30 component are coated with a modified release coating. _Alternatively or additionally, the 

second population of active ingredient containing particles further comprises a 

modified release matrix material. Following oral delivery, the composition in operation 

delivers the active ingredient or active ingredients in a pulsatile manner. 

-8-

Page 269 of 821



.... . .. . . . 
. . . 

6a 

In a preferred embodiment of a multiparticulate modified release composition 

according to the invention the first component is an immediate release component. 

The modified release coating applied to the second population of active 

5 ingredient containing particles causes a lag time between the release of active 

ingredient from the first population of active ingredient containing particles and the 

release of active ingredient from the second population of active ingredient containing 

particles. Similarly, the presence of a modified release matrix material in the second 

population of active ingredient containing particles causes a lag time between the 

10 release of active ingredient from the first population of active ingredient containing 

particles and the release of active ingredient from the second population of active 

ingredient containing particles. The duration of the lag time may be varied by altering 

the composition and/or the amount of the modified release coating andlor altering the 

composition and/or amount of modified release matrix material utilised. Thus, the 

15 duration of the lag time can be designed to mimic a desired plasma profile . 
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Because the plasma profile produced by the multiparticulate modified release 

composition upon administration is substantially similar to the plasma profile produced by 

the administration of two or more lR dosage forms given sequentially, the multiparticulate 

controlled release composition of the present invention is particularly useful for 

administering active ingredients for which patient toler.Jlce may be problematical. This 

multiparticulate modified release composition is therefore advantageous for reducing or 

minimising the development of patient tolerance to the active ingredient in the composition. 

1n a preferred embodiment of the present invention, the active ingredient is 

methylphenidate and the composition in operation delivers the active ingredient in a bimodal 

or pulsed manner. Such a· composition in operation produces a plasma profile which 

substantially mimics that obtained by the sequential adrninistra~ion of two IR doses as, for 

instance, in a typical methylphenidate treatment regime. 

The present invention also provides solid oral dosage forms comprising a 

composition according to the invention. 

The present invention further provides a method of treating an animal, particularly a 

20 human in need of treatment utilising the active ingredient, comprising administering a 

therapeutically effective amo1Ult of a composition or solid oral dosage form according to the 

invention to provide pulsed or bimodal administration of the active ingredient • 

• 
Advantages of the present invention incbde reducing the dosing frequency required 

25 by conventional multiple lR dosage regimes while still maintaining the benefits derived from 

a pulsatile plasma profile. This reduced dosing frequency is particularly advantageous in the 

case of children in that it eliminates the need for dosing during the middle of the school day 

which can be both disruptive and embarrassing for the patient. It is also advantageous in 

terms of patient compliance to have a formulation which may be administered at reduced 

30 frequency. The reduction in dosage frequency made possible by utilising the present 

invention would contribute to reducing health care costs by reducing the arno1Ult of time 
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spent by health care workers on the administration of drugs. In the case of methylphenidate, 

and other controlled substances, the use of a once-daily formulation (in place of multiple IR 

doses) reduces or eliminates the need for the storage of controlled substances on the premises 

of schools or other institutions. 

Description of the Drawings 

Figure I shows methylphenidate plasma profiles following oral administration of the 

following three formulations to human volunteers: A - 20 mg methylphenidate formulation 

having an immediate release component comprising particles containing a total of 10 mg 

10 methylphenidate (according to Table l (ii)) and a modified release component comprising 

particles contairung a total of 10 rng methylphenidate (according to Table 2 (viii); IR 

particles coated to a 30% weight gain);Jl.- 20 mg methylphenidate formulation having an 

immediate release component comprising particles containing a total 10 mg methylphenidate 

(according to Table 1 (ii)) and a modified release component comprising particles containing 

15 a total of 10 mg methylphenidate (according to Table 2 (vii); IR particles coated to a 30% 

weight gain); and Control - two doses of 10 mg Ritalin® Hydrochloride (IR) tablets 

administered at times 0 and 4 hours (total of20 rng methylphenidate administered). 

Detailed Description of the Invention 

20 The term "particulate" as used herein refers to a state of matter which is characterised 

25 

30 

by the presence of discrete panicles, pellets, beads or granules irrespective of their size, shape 

or morphology. The term "multiparticulate" as used herein means a plurality of discrete, or 

aggregated, particles, pellets, beads, granules or mixture thereof irrespective of their size, 

shape or morphology. 

The term "modified release" as used herein in relation to the composition according 

to the invention or a coating or coating material or used in any other context means release 

which is not immediate release and is taken to encompass controlled release, sustained 

release and delayed release. 

SUBSTTIUTE SHEET (RULE 26) 
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The term "time delay" as used herein refers to the duration oftime between 

administration of the composition and the release of the active ingredient from a particular 

component. 

The term "lag time" as used herein refers to the time between delivery of active 

ingredient from one component and the subsequent delivery of active ingredient from another 

component. 

The invention will be described in detail with respect to methylphenidate as a specific · 

10 example of an active ingredient particularly suited to formulation in a multi particulate 

modified release composition according to the present invention. 

The multiparticulate modified release composition of the invention may have more 

than two active ingredient-containing components. In this case the re)ease of active 

IS ingredient from the second and subsequent components is modified such that there is a lag 

time between the release of active ingredient from the !rrst component and each subsequent 

component. The number of pulses in the profile arising from such a composition in operation 

will depend on the number of active ingredient containing components in the composition. A 

composition containing three active ingredient-containing components will give rise to three 

20 pulses in the profile. 

Any active ingredient for which it is useful to combine the advantages of a pulsatile 

plasma profile with a reduced frequency dosage regime may be used in practice of the present 

invention. Particularly useful in the practice of the invention include active ingredients 

25 whose pharmacological and/or therapeutic effects benefit from having a wash-out period 

between plasma concentration peaks, such as those active ingredients susceptible to the 

development of patient tolerance. Example active ingredients include but are not limited to 

peptides or proteins, hormones, analgesics, anti-migraine agents, anti-coagulant agents, 

narcotic antagonists, chelating agents, anti-anginal agents, chemotherapy agents, sedatives, 

30 anti-neoplastics, prostaglandins and antidiuretic agents, drug compounds acting on the central 

nervous system such as cerebral stimulants, for example methylphenidate; pain management 
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active ingredients; alkaloids such as opiates, for example morphine; cardiovascular drugs, 

such as nitrates; and agents for treating rhewnatic conditions. It is further appreciated that 

the present invention may be used to deliver a number of drugs including, but not limited to, 

peptides, proteins or hormones such as insulin, calcitonin, calcitonin gene regulating protein, 

atrial natriuretic protein, colony stimulating factor, betaseron, erythropoietin (EPO), 

interferons such as a,~ or y interferon, somatropin, somatotropin, somastostatin, insulin-like 

growth factor (somatomedins), luteinizing hormone releasing hormone (LHRH), tiasue 

plasminogen activator (TPA), growth hormone releasing hormone (GHRH), oxytocin, 

estradiol, growth hormones, leuprolide acetate, factor VIII, interleukins such as interleukin-2, 

10 and analogues thereof; analgesics such as fentanyl, sufentanil, butorphanol, buprenorphine, 

levorphanol, morphine, hydromorphone, hydrocodone, oxymorphone, methadone, lidocaine, 

bupivacaine, diclofenac, naproxen, paverin, and analogues thereof; anti-migraine agents such 

as sumatriptan, ergot alkaloids, and analogues thereof; anti-coagulant agents such as heparin, 

hirudin; and analogues thereof; anti-emetic agents such as scopolamine, ondansetron, 

15 domperidone, metoclopramide, and analogues thereof; cardiovascular agents, anti

hypertensive agents and vasodilators such as diltiazem, clonidine, nifedipine, verapamil, 

isosorbide-5-mononitrate, organic nitrates, agents used in treatment of heart disorders, and 

analogues thereof; sedatives such as benzodiazepines, phenothiozines, and analogues thereof; 

chelating agents such as deferoxamine, and analogues thereof; anti-diuretic agents such as 

20 desmopressin, vasopressin, and analogues thereof; anti-anginal agents such as nitroglycerine, 

and analogues thereof; anti-neoplastics such as fluorouracil, bleomycin, and analogues 

thereof; prostaglandins and analogues thereof; and chemotherapy agents such as vincristine, 

and analogues thereof. 

25 The active ingredient in each component may be the same or different. For example, 

a composition in which the first component contains a first active ingredient and the second 

component comprises a second active ingredient may be desirable for combination therapies. 

Indeed, two or more active ingredients may be incorporated into the same component when 

the active ingredients are compatible with each other. A drug compound present in one 

30 component of the composition may be accompanied by, for example, an enhancer compound 
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or a sensitiser compound in another component of the composition, in order to modify the 

bioavailability or therapeutic effect of the drug compound. 

As used herein, the tenn "enhancer" refers to a compound which is capable of 

enhancing the absorption and/or bioavailability of an active ingredient by promoting net 

transport across the GIT in an animal, such as a human. Enhancers include but are not 

limited to medium chain fatty acids; salts, esters, ethers and derivatives thereof, including 

glycerides and triglycerides; non-ionic surfactants such as those that can be prepared by 

reacting ethylene oxide with a fatty acid, a fatty alcohol, an alkylphenol or a sorbitan or 

1 o glycerol fatty acid ester; cytochrome P450 inhibitors, P-glycoprotein inhibitors and the like; 

and mixtures of two or more of these agents. 

The proportion of active ingredient contained in each component may be the same or 

different depending on the desired dosing regime. The active ingredient may be present, in 

15 the first component individually or in combination with the active ingredient (or active 

ingredients) in the seco~d component, in any amount sufficient to elicit a therapeutic 

response. The active ingredient (or active ingredients), when applicable, may be present 

either in the form of one substantially optically pure enantiomer or as a mixture, racemic or 

otherwise, of enantiomers. The active ingredient is preferably present in a composition in an 

20 amount of from 0.1 - 500 mg, preferably in the amount of from I -I 00 mg. When the active 

ingredient is methylphenidate, it is preferab1y present in the flrst component in an amount of 

from 0.5 • 60 mg; more preferably the active ingredient is present in the first component in an 

amount of from 2.5 - 30 mg. The active ingredient is present in the subsequent components 

in an amount within a similar range to that described for the first component. 

25 

The time release characteristics for the release of the active ingredient from each of 

the components may be varied by modifying the composition of each component, including 

modifying any of the excipients or coatings which may be present. In particular the release 

of the active may be controlled by changing the composition and/or the amount of the 

30 modified release coating on the particles, if such a coating is present. If more than one 

modified release component is present, the modified release coating for each of these 
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components may be the same or different. Similarly, when modified release is facilitated by 

the inclusion of a modified release matrix material, release of the active ingredient may be 

controlled by the choice and amount of modified release matrix material utilised. The 

modified release coating may be present, in each component, in any amount that is sufficient 

to yield the desired delay time for each particular component. The modified release coating 

may be preset, in each component, in any amount that is sufficient to yield the desired time 

lag between components. 

The lag time or delay time for the release of the active ingredient from each 

10 component may also be varied by modifying the composition of each of the components, 

including modifying any excipien1s and coatings which may be present. For example the 

first component may be an immediate release component wherein the active ingredient is 

released substantially immediately upon administration. Alte~tively, the first component 

may be, for example, a time-delayed immediate release component in which the active 

15 ingredient is released substantially immediately after a time delay. The second component 

may be, for example,· a t~!Hl.elayed immediate release component as just described or, 

alternatively, a time-delayed sustained release or extended release component in which the 

active ingredient is released in a controlled fashion over an extended period of time. 

10 As will be appreciated by those skilled in the art, the exact nature of the plasma 

concentration curve will be influenced by the combination of all of these factors just 

descnbed. In particular, the lag time between the delivery (and thus also the on-set of action) 

of the active ingredient in each component may be controlled by varying the composition and 

coating (if present) of each of the components. Thus by variation of the composition of each 

15 component (including the amount and nature of the active ingredient(s)) and by variation of 

the lag time, numerous release and plasma profiles may be obtained. Depending on the 

duration of the lag time between the release of active ingredient from each component and 

the natme of the release from each component (i.e. immediate release, sustained release etc.), 

the pulses in the plasma profile may be well separated and clearly defined peaks (e.g. when 

30 the lag time is long) or the pulses may be superimposed to a degree (e.g. in when the lag time 

is short). 
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In a preferred embodiment, the multiparticulate modified release composition 

according to the present invention has an immediate release component and at least one 

modified release component, the immediate release component comprising a first population 

of active ingredient containing particles and the modified release components comprising 

second and subsequent populations of active ingredient containing particles. The second and 

subsequent modified release components may comprise a controlled release coating. 

"'Additionally or alternatively, the second and subsequent modified release components may 

comprise a modified release matrix material. In operation, administration of such a 

10 multiplJ!ticulate modified reiease composition having, for example, a single modified release 

component results in characteristic pulsatile plasma concentration levels of the active 

ingredient in which the inimediate release component of the composition gives rise to a first 

peak in the plasma profile and the modified release componen~ gives rise to a second peak in 

the plasma profile. Embodiments of the invention comprising more than one modified 

15 • release component give rise to further peaks in the plasma profile. 

Such a plasma profile produced from the administration of a single dosage unit is 

advantageous when it is desirable to deliver two (or more) pulses of active ingredient without 

the need for administration of two (or more) dosage units. Additionally, in the case of some 

20 disorders it is particularly useful to have such a bimodal plasma profile. For example, a 

typical methylphenidate treatment regime consists of administration of two doses of an 

immediate release dosage formulation given four hours apart. This type of regime has been 

found to be therapeutically effective and is widely used. The plasma profile produced by 

such an administration regime is illustrated by the "Control" curve in Figure 1. As 

25 previously mentioned, the development of patient tolerance is an adverse effect sometimes 

associated with methylphenidate treatments. It is believed that the trough in the plasma 

profile between the two peak plasma concentrations is advantageous in reducing the 

development of patient tolerance by providing a period of wash out ofthe active ingredient. 

Drug delivery systems which provide zero order or pseudo zero order delivery of the active 

30 ingredient do not facilitate this wash out process. 
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Any coating material which modifies the release of the active ingredient in the desired 

manner may be used. In particular, coating materials suitable for use in the practice of the 

invention include but are not limited to polymer coating materials, such as cellulose acetate 

phthalate, cellulose acetate trimaletate, hydroxy propyl methylcellulose phthalate, polyvinyl 

acetate phthalate, ammonia methacrylate copolymers such as those sold under the Trade 

Mark Eudragit.,RS and RL, poly acrylic acid and poly acrylate and methacrylate copolymers 

such as those sold under the Trade MarkEudragit'" S and L, polyvinyl acetahiiethylamino 

acetate, hydroxypropyl methylcellulose acetate succinate, shellac; hydrogels and gel-fonning 

materials, such as carboxyvinyl polymers, sodium alginate, sodium cannellose, calcium 

1 o carmellose, sodium carboxymethyl starch, poly vinyl alcohol, hydroxyethyl cellulose, methyl 

cellulose, gelatin, starch, and cellulose based cross-linked polymers -in which the degree of 

crosslinking is low so as to facilitate adsorption of water and expansion of the polymer 

matrix, hydoxypropyl cellulose, hydroxypropyl methylcelluloscc:, polyvinylpyrrolidone, 

crosslinked starch, microcrystalline cellulose, chitin, aminoacryl-methacrylate copolymer 

15 (Eudragit'" RS-PM, Rohm & Haas), pullulan, collagen, casein, agar, gum arabic, sodium 

carboxymethyl cellul6se, (swellable hydrophilic polymers) poly(hydroxyalkyl methacrylate) 

(m. wt. -5k- 5,000k), polyvinylpyrrolidone (m. wt. -lOk- 360k), anionic and cationic 

hydro gels, polyvinyl alcohol having a low acetate residual, a swellable mixture of agar and 

carboxymethyl cellulose, copolymers of maleic anhydride and styrene, ethylene, propylene or 

20 isobutylene, pectin (m. wt. -30k- 300k), polysaccharides such as agar, acacia, karaya, 

tragacanth, algins and guar, polyacrylamides, Polyox'" polyethylene oxides (m. wt. -lOOk-

5,000k), AquaKeep., acrylate polymers, diesters of polyglucan, crosslinked polyvin1l alcohol 

and poly N-vinyl-2-pyrrolidone, sodium starch glucolate (e.g. Explota~'"; Edward Mandell C. 

Ltd.); hydrophilic pol:,mers such as polysaccharides, methyl cellulose, sodium or calcium 

25 carboxymethyl cellulose, hydroxypropyl methyl cellulose, hydroxypropyl cellulose, 

hydroxyethyl cellulose, nitro cellulose, carboxymethyl cellulose, cellulose ethers, 

polyethylene oxides (e.g. Polyox®, Union Carbide), methyl ethyl cellulose, ethylhydroxy 

ethylcellulose, cellulose acetate, cellulose butyrate, cellulose propionate, gelatin, collagen, 

starch, maltodextrin, pull ulan, polyvinylpyrrolidone, polyvinyl alcohol, polyvinyl acetate, 

30 glycerol fatty acid esters, polyacrylamide, polyacrylic acid, copolymers ofmethacrylic acid 

ormethacrylic acid (e.g. Eudragit®, Rolun and Haas), other acrylic acid derivatives, sorbitan 
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esters, natural gums, lecithins, pectin, alginates, ammonia alginate, sodium, calcium, 

potassium alginates, propylene glycol alginate, agar, and gums such as arabic, karaya, locust 

bean, tragacanth, carrageens, guar, xanthan, scleroglucan and mixtures and blends thereof. 

As will be appreciated by the person skilled in the art, excipients such as plasticisers, 

lubricants, solvents and the like may be added to the coating. Suitable plasticisers include for 

example acetylated monoglycerides; butyl phthalyl butyl glycolate; dibutyl tartrate; diethyl 

phthalate; dimethyl phthalate; ethyl phthalyl ethyl glycolate; glycerin; propylene glycol; 

triacetin; citrate; tripropioin; diacetin; dibutyl phthalate; acetyl monoglyceride; polyethylene 

glycols; castor oil; triethyl citrate; polyhydric alcohols, glycerol, acetate esters, gylcerol 

JO triacetate, acetyl triethyl citrate, dibenzyl phthalate, dihexyl phthalate, butyl octyl phthalate, 

diisononyl phthalate, butyl octyl phthalate, dioctyl azelate, epoxidised tallate, triisoctyl 

trimellitate, diethylhexyl phthalate, di-n-cetyl phthalate, di-i-octyl phthalate, di-i-decyl 

phthalate, di-n-undecyl phthalate, di-n-tridecyl phthalate, tri-2~ylhexyl trimellitate, di-2-

ethylhexyl adipate, di-2-ethylhexyl sebacate, di-2-ethylhexyl azelate, dibutyl sebacate. 

15 

When the rnoilifi_ed release component comprises a modified release matrix material, 

any suitable modified release matrix material or suitable combination of modified release 

matrix materials may he used. Such materials are known to those skilled in the art. The term 

"modified release matrix material" as used herein includes hydrophilic polymers, 

20 hydrophobic polymers and mixtures thereof which are capable of modifYing the release of an 

active ingredient dispersed therein in vitro or in vivo. Modified release matrix materials 

suitable for the practice of the present invention include but are not limited to microcrytalline 

cellulose, sodium carboxymethylcellulose, hydoxyalkylcelluloses such as 

hydroxypropylmethylcellulose and hydroxypropylcellulose, polyethylene oxide, 

25 alkylcelluloses such as methylcellulose and ethylcellulose, polyethylene glycol, 

polyvinylpyrrolidone, cellulose acteate, cellulose acetate butyrate, cellulose acteate phthalate, 

cellulose acteate trimellitate, polyvinylacetate phthalate, polyalkylmethacrylates, polyvinyl 

acetate and mixture thereof. 

30 A multiparticulate modified release composition according to the present invention 

may be incorporated into any suitable dosage fonn which facilitates release of the active 
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ingTedient in a pulsatile manner. Typically, the dosage form may be a blend of the different 

populations of active ingredient containing particles which make up the immediate release 

and the modified release components, the blend being filled into suitable capsules, such as 

hard or soft gelatin capsules. Alternatively, the different individual populations of active 

ingredient containing particles may be compressed (optionally with additional excipients) 

into mini-tablets which may be subsequently filled into capsules in the appropriate 

proportions. Another suitable dosage fonn is that of a multilayer tablet In this instance the 

frrst component of the multiparticulate modified release composition may be compressed into 

one layer, with the second component being subsequently added as a second layer of the 

1 o multilayer tablet. The populations of active ingredient containing particles making up the 

composition of the invention may further be included in rapidly dissolving dosage forms 

such as an effervescent dosage form or a fast-melt dosage form. 

The compositi011 according to the invention comprises at least two populations of 

1 s active ingredient containing panicles which have different in vitro dissolution profiles. 

Preferably, in operation the composition of the invention and the solid oral dosage 

forms containing the composition release the active ingredient such that substantially all of 

the active ingredient contained in the first component is released prior to release of the active 

20 ingredient :from the second component. When the first compcnent comprises an IR 

component, for example, it is preferable that release of the active ingredient from the second 

component is delayed until substantially all the active ingredient in the IR component has 

been released. Release of the active ingredient from the second component may be delayed 

as detailed above by the use of a modified release coating and/or a modified release matrix 

25 material. 

More preferably, when it is desirable to minimise patient tolerance by providing a 

dosage regime which facilitates wash-out of a first dose of active ingredient from a patient's 

system, release of the active ingredient from the second component is delayed until 

30 substantially all of the active ingredient contained in the first compcnent has been released, 

and further delayed until at least a portion of the active ingTedient released from the first 
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component has been cleared from the patient's system. In a preferred embodiment, release of 

the active ingredient from the second component of the composition in operation is 

substantially, if not completely, delayed for a period of at least about two hours after 

administration of the composition. 

When the active ingredient is methylphenidate, release of the active ingredient from 

the second component of the composition in operation is substantially, if not completely, 

delayed for a period of at least about four hours, preferably about four hours, after 

administration of the composition. 

In the following Examples all percentages are weight by weight unless otherwise 

stated. The term "purified water" as used throughout the Examples refers to water that has 

been purified by passing it through a water filtration system. 

15 Example I. MultiparticuJate modified release composition containing methylphenidate. 

A multiparticulate modified release composition according to the present invention 

comprising an immediate release component and a modified release component and 

containing methylphenidate as the active ingredient is prepared as follows. 

20 (a) immediate release component. 

A solution of methylphenidate HCJ (50:50 racemic mixture) is prepared according to 

any of the formulations given in Table l. The methylphenidate solution is then coated onto 

non-pareil seeds to a level of approximately 16.9% solids weight gain using, for example, a 

Glatt GPCG3 (Glatt, Protech Ltd., Leicester, UK) fluid bed coating apparatus to form theIR 

25 particles of the immediate release component. 

SUBSTilUJE SHEET (RULE 26) 

-20-

Page 281 of 821



10 

W000/25752 PCTIUS99125632 

18 

Table 1: Immediate release component solutions 

Ingredient Amount, %{w/w) 
(i) (ii} 

Meth~rlphenidate HCl 13.0 13.0 

Polyethylene Glycol 6000 0.5 0.5 

Polyvinylpyrrolidone 3.5 

Purified Water 83.5 86.5 

(b) Modified release component. 

Methylphenidate containing delayed release particles are prepared by coating 

immediate release particles prepared according to Example l(a) above with a modified 

release coating solution as detailed in Table 2. The immediate release particles are coated to 

varying levels up to approximately to 30% weight gain using, for example, a fluid bed 

appratus. 

Table 2: Modified release component coating solutions 

Ingredient Amount, % (w/w) 
(i) (ii) (iii) (iv) (v) (vi) (vii) (viii) 

Eudragit"' RS 12.5 49.7 42.0 47.1 53.2 40.6 25.0 

Eudragit"' S 12.5 54.35 46.5 

Eudragit" L 12.5 25.0 

Polyvinylpyrrolidone 0.35 0.3 

Diethylphthalate 0.5 0.5 0.6 1.35 0.6 1.3 1.1 

Triethylcitrate 1.25 

Isopropyl alcohol 39.8 33.1 37.2 45.1 33.8 44.35 49.6 46.5 

Acetone 10.0 8.3 9.3 8.4 

Talc' 16.0 5.9 16.3 2.8 2.25 

'Talc is simultaneously applied during coating for formulations in column (i), (iv) and (vi). 
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(c) Dissolution testing 

pH independent coated components ((i) to (v) Table 2) are tested in vitro in USP Type 

1 apparatus (1 00 rpm) according to the following protocol: the sample is placed in 0.01 N 

HCI (900 ml), pH 2.0, 37"C for all of the sampling time points. 

pH dependent coated components ((vi) to (viii) Table 2) are tested in USP Type 1 

apparatus (1 00 rpm) according to a modified version of the United States Phannacopoeia 

method for enteric protection {USP 23, 1995, p.1795): the sample is placed for 2 hours in 

0.01 N HCI and then transferred to phosphate buffer pH 6.8 for the remainder of the sampling 

1 o time points. 

IR components were formulated using three different sizes of non-pareil seeds having 

diameter dimensions of 0.5 - 0.6, 0.6 - 0. 71 and 0.71 - 0.85 mm, respectively. TheIR 

particles formed by coating 0.5- 0.6, 0.6-0.71 and 0.71 -0.85 mm non-pareil seeds were 

15 found to release 100 % of the active ingredient within 20 minutes in aqueous media. 

Dissolution data for the modified release components prepared according to Example 

l(b) above are shown in Tables 3 (a) to 3 (c). This data shows t.l).at release characteristics of 

the modified release component can be varied by changing the composition and thickness of 

20 the coating applied. 

Table 3 (a): Dissolution data for modified release components formulated witll 

==========;===c,.;o.;,a.;,ti;;;;ng solutions given in Table 2 

Coating formulation 

Coating level 
(%weight gain) 

(i) 

4% 

(i) (i) 

6% 10% 

(ii) (ii) (ii) 

4 o/o 6% &% 

Time (hr) % Active ingredient released 

4 

6 

10 

17.0 

51.5 

15.8 

86.0 

91.3 

0 

3.3 

22.1 

46.5 

65.5 

76.5 

(the notation " ... indicates no measurement taken) 

0 8.5 

0 36.9 

0 80.0 

0 92.8 

10.2 97.5 

17.3 
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1.3 1.4 

7.1 3.7 

40.3 15.1 

72.4 31.2 

83.0 47.5 

(iii) (iii) 

4% 6% 

6.1 3.0 

21.3 8.2 

62.3 26.3 

82.1 52.6 

91.3 73.0 

97.7 86.5 
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Table 3 (b): Dissolution data for modified release components formulated 
witb coating solutions given in Table 2 

Coating formulation (iv) (iv) (iv) (v) (v) 

Coating level 10% 15% 20% 10% 12.5% 
(%weight gain) 

Time (br) % Active ingredient released 

3.5 0.9 1.1 1.3 1.0 

2 13.4 5.4 2.9 6.1 2.9 

4 47.1 22.5 13.8 42.4 21.2 

6 80.0 52.0 36.9 77.5 54.4 

8 94.8 70.3 61.0 92.4 79.7 

10 103 81.5 76.1 

(tbe notation "-" indicates no measurement taken) 

Table 3 {c): Dissoluti~n data for modified release components formulated witb coating 
solutions given in Table 2 

Coating formulation (vi) (vi) (vi) (vi)* {vii) (vii) (viii) (viii) 

Coating level 5% 10% 15% 15% 15% 20% 20% 30% 
(%weight gain) 

Time(hr) % Active ingredient released 

33.2 0.4 0 0 3.9 0.6 3.8 2.1 

2 80.6 9.8 0 0.5 52.0 12.4 7.4 3.1 

4 92.2 43.5 10.1 44.0 85.0 61.6 43.7 8.9 

6 93.9 61.6 29.9 80.2 89.9 75.3 72.4 36.9 

8 94.3 67.5 48.4 69.0 91.4 79.6 79.2 63.9 

10 94.4 60.0 79.5 73.4 

(tbe notation .. _ •• indicates no measurement taken; """ indicates pH of phosphate buffer was 
5 7.4 instead of6.8) 
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{d) Encapsulation of immediate and delayed release particles. 

The immediate and delayed release particles prepared according to Example l(a) and 

(b) above are encapsulated in size 2 hard gelatin capsules to an overall 20 mg dosage strength 

using, for example, a Bosch GKF 4000S encapsulation apparatus. The overall dosage 

strength of20 mg methylphenidate was made up of I 0 mg from the immediate release 

component and 10 mg from the modified release component. 

Table 4 shows t.lu: dissolution profiles for two multiparticulate modified release 

compositions prepared using the immediate release coating solution given in Table 1 (ii) and 

1 o the modified release coating solutions given in Table 2 (vii) and (viii). These results indicate 

that approximately 50% of the methylphenidate HCl active ingredient was released within 

the first half hour with release from the modified release component being delayed for about 

four hours. 

15 

Table 4. Dissolution data for compositions containing an IR 
component and a modified release component 

MR coating formulation (vii) (viii) 

Coating level 30% 30% 
(% weight increase) 

0 0 0 

0.5 49.7 50.2 

49.7 50.5 

2 49.8 5l.l 

4 56.1 54.1 

6 65.2 68.0 

8 72.2 81.ll 

10 76.6 87.0 

The dissolution profiles shown in Table 4 indicate that the compositions containing 

the pH dependent coated components release the methylphenidate active ingredient in a 

pulsed manner. A first pulse occurs before 1 hour followed by a plateau region where the 
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release of further amounts of the active ingredient is suppressed. The plateau region is in 

tum followed by a second pulse of active ingredient release as indicated by the increase in 

drug concentration from 4 hours onward. 

Example 2. Multipaniculate modified release composition containing methylphenidate. 

Multiparticulate modified release methylphenidate compositions according to the 

present invention having an immediate release component and a modified release component 

having a modified release matrix material are prepared according to the formulations shown 

in Table 5 {a) and {b). 

Table 5 (a): 100 mg ofiR component is encapsulated with 100 mg of modified 
release (MR) component to give a 20 mg dosage strength product 
IR component % (w/w) MR component % (w/w) 

Methylphenidate HCI 10 Methylphenidate HC! 10 

Microcrytalline cellulose 40 Microcrytalline cellulose 40 

Lactose 45 Eudragit" RS 45 

Povidone 5 Povidone 5 

Table 5 (b): 50 mg of IR component is encapsulated with 50 mg of modified 
release (MR) component to give a 20 m dosage strength product. 

IR component % (w/w) MR. component % (wlw) 

Methylphenidate HCJ 20 Methylphenidate HCI 20 

Microcrytalline cellulose 50 Microcrytalline cellulose 50 

Lactose 28 Eudragitc S 28 

Povidone 2 Povidone 2 

15 (e) In vivo release 

In a human cross-over biostudy, fasted healthy volunteers were dosed with 20 mg 

methylphenidate HCI compositions according to the present invention to compare the 
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bioavailability of methylphenidate HCl in these compositions relative to Ritalin® (Novanis·, 

I 0 mg dosed twice at a four hour interval). Phannacokinetic assessment was based on the 

plasma levels of methylphenidate measured by blood sampling at regular intervals up to 48 

hours after administration. Blood samples were also taken for pre- and post-study screening. 

Referring now to Figure 1, the plasma profiles labelled "A" (modified component 

comprises IR particles coated with coating Table 2 (viii) at 30 %) and "B" (modified 

component comprises IR particles coated with coating Table 2 (vii) at 30 %) correspond to 

the plasma concentrations of methylphenidate observed in human vohmteers after oral 

10 administration of the multiparticulate modified release compositions prepared according to 

Example 1: In both cases the plasma profile is qualitatively similar to the control, typical of 

prior art treatments (labelled "Control" in Figure 1), which consists of two doses ofRitalin• 

IR given sequentially, four hours apart. 

15 For the multiparticulate modified release composition according to the present 

invention prepared acco~ding to Example 1 above, the first peak in the plasma profile 

associated with the immediate release component is similar in terms of c;.... and peak width to 

the peak associated with the first dose of Ritalin"' in the control profile. Profile A shows that 

the trough characteristic of the conventional twice daily administration (as exemplified by the 

20 control profile) is mimicked by the composition prepared according to the invention. Profile 

B also shows a significant fall off after the initial peak in plasma concentration. For both 

25 

multi particulate modified release compositions, the effect of the modified release component 

is to increase plasma concentrations four hours after administration resulting in a second peak 

level. This observed effect again mimics the control. 

From Figure I it is clear that the multiparticulate modlfied release compositions 

prepared according to the present invention mimic a typical twice daily treatment 

(represented by the control) in terms of the plasma profile achieved upon administration. 

This in vivo release of methylphenidate from compositions according to the invention was 

30 achieved without any loss in bioavailability compared to Ritalin" dosed twice daily. 
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In a separate study, 34 children with ADHD were dosed with 20 mg methylphenidate 

HCI compositions according to the present invention. A simulated classroom design was 

used to compare formulations "A" and "B.' (corresponding to the "A" and "B" formulations 

described above) with placebo. Pharmacodynamic assessments were conducted over a 9 hour 

time period which measured both attention and deportment as measured on the SKAMP scale 

and functional outcome as measured by the number of math problems attempted and the 

number of correct answers. Each formulation demonstrated 2 statistical difference from 

placebo on all efficacy measurements. The individual efficacy evaluations showed that the 

"A" and "B" formulations proved to be similar with regard to deportment. With regard to 

10 attention and functional outcome, the children on the "A" formulation appeared to focus 

more on the tasks at hand and attempted more math problems more quickly between 4 and 6 

hours than the children taking the "B" formulation. 

The present invention is not to be limited in scope by the specific embodiments 

!5 described herein. Various modifications of the invention in addition to those descnoed 

herein will become apparent to those skilled in the art from the foregoing description and the 

following claims. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS 

I. A multiparticulate modified release composition containing at least one active 

ingredient and having a first component comprising a first population of active 

5 ingredient-containing particles and at least one subsequent component, each subsequent 

component comprising a subsequent population of active ingredient-containing 

particles, the active ingredient contained in the first and subsequent components being 

the same or different; wherein the at least one subsequent population of active 

ingredient containing particles further comprises a modified release coating or, 

10 alternatively or additionally, a modified release matrix material, such that the 

composition following oral delivery to a subject delivers the active ingredient or active 

ingredients in a pulsatile manner. 

2. The multiparticulate modified release composition according to claim 1, 

15 wherein the composition comprises a first component and one subsequent component. 

20 

3. The multiparticulate modified release composition according to claim 1 or claim 

2, wherein the first component comprises an immediate release component and the 

subsequent component is a modified release component. 

4. The multiparticulate modified release composition according to claim 3, 

wherein the modified release component comprises pa'iicles having a modified release 

coating. 

25 5. The multiparticulate modified release composition according to claim 3, 

wherein the modified release component comprises a modified release matrix material. 

6. The multiparticulate modified release composition according to any one of the 

preceding claims, wherein the first population of active ingreclient-containing particles 

30 and the at least one subsequent population of active ingreclient-containing particles 

comprise the same active ingredient. 

7. The multiparticulate modified release composition according to anyone of the 

preceding claims, wherein the first population of active ingredient-containing particles 

35 contains two or more active ingredients 
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8. The multiparticulate modified release composition according to any one of the 

preceding claims, wherein the at least one subsequent population of active 

ingredient-contairung particles contains two or more active ingredients. 

5 9. The multiparticulate modified release composition according any one of the 

preceding claims, wherein the active ingredient comprises substantially one optically 

pure enantiomer or a mixture, racemic or otherwise, of enantiomers. 

10. The multiparticulate modified release composition according to any one of the 

10 preceding claims, wherein at least one of the first and subsequent components further 

comprise an enhancer. 

II. The multiparticulate modified release composition according to any one of the 

preceding claims, wherein the amount of active ingredient contained in the first and 

15 subsequent components is the same or different. 

20 

25 

12. The multiparticulate modified release composition according to claim 11 

wherein the amount of active ingredient contained in each component is from about 0.1 

mg to about 1 g. 

13. The multiparticulate modified release composition according to claim 6, 

wherein the active ingredient is methylpherildate or a pharmaceutically acceptable salt 

thereof, an enantiomer or mixtures thereof or mixtures thereo( 

14. The multiparticulate modified release composition according to any one of the 

preceding claims, wherein the first and subsequent populations of active 

ingredient-containing particles have different in vitro dissolution profiles. 

15. The multiparticulate modified release composition according to any one of the 

30 preceding claims, wherein the first component is an immediate release component and 

the at least one subsequent component is a modified release component. 

16. The multiparticulate modified release composition according to claim 15, which 

in operation releases substantially all of the active ingredient from the first population 

35 of active ingredient-contairung particles prior to release of the active ingredient from 

the subsequent population of active ingredient-containing particles. 
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17. The multiparticulate modified release composition according to any one of the 

preceding claims, wherein the in vivo release of the active ingredient in the subject 

mimics the in vivo release of the same active ingredient administered in the form of two 

5 or more doses of immediate release forms of the active ingredient. 

18. The multiparticulate modified release composition according to claim 16, 

wherein the mean in vitro dissolution profile in aqueous media is such that about 50 to 

100 % of the active ingredient contained in the first population of active ingredient 

10 containing particles is released within four hours of administration of the composition, 

and about 30 to 100 % of the active ingredient contained in the subsequent population 

of active ingredient containing particles is released between four and eight hours after 

administration of the composition. 

15 19. The multiparticulate modified release composition according to claim 18, 

wherein the mean in vitro dissolution profile in aqueous media is such that about 80 to 

100 % of the active ingredient contained in the first population of active ingredient

containing particles is released within four hours of administration of the composition, 

and about 60 to 100 % of the active ingredient contained in the subsequent population 

20 active ingredient-containing particles is released between four and eight hours after 

administration of the composition. 

25 

20. A solid oral dosage form comprising a multiparticulate modified release 

composition acoording to any one of the preceding claims. 

21. The solid oral dosage form according to claim 20 comprising a blend of first and 

subsequent active ingredient-containing particles filled into hard gelatin or soft gelatin 

capsules . 

30 22. The solid oral dosage form according to claim 20 or 21, wherein the first and 

subsequent components are separately and independently compressed into mini-tablets 

and filled into hard or soft gelatin capsules. 

23. The solid oral dosage form according to any one of claims 20 to 22, wherein the 

35 first component is compressed into the first layer of a multilayer tablet and the at least 
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one subsequent component is compressed into a subsequent layer of the multilayer 

tablet. 

24. The solid oral dosage form according to any one of claims 20 to 23, wherein the 

5 first and subsequent components are incorporated in a rapidly dissolving dosage foam. 

25. The solid oral dosage form according to any one of claims 20 to 24, wherein the 

rapidly dissolving dosage form is a fast-melt tablet dosage form. 

10 26. Use of a multiparticulate modified release composition according to any one of 

the preceding claims in the preparation of a medicament fur the treatment of a 

condition which is characterised by the build up of patient tolerance to the at least one 

active ingredient contained in the wmposition. 

15 27. Use of a multiparticulate modified release composition according to any one of 

the preceding claims in the preparation of a medicament for the treatment of attention 

deficit disorder. 

28. A method of treatment of a condition which is characterised by the build up of 

20 patient tolerance to an active ingredient administered in the treatment of the condition 

comprising administering a therapeutically effective amount of a multiparticulate 

modified release composition according to any one of the preceding claims. 

29. A method of treatment of attention deficit disorder comprising administering a 

25 therapeutically effective amount of a multiparticulate modified release composition 

according to any one of the preceding claims. 

30. The composition according to claim 3, wherein the modified release component 

wmprises a pH dependent polymer coating that releases a pulse of active ingredient 

30 from the modified release component following a delay time. 

31. The composition according to claim 30, wherein the pH dependent polymer 

coating comprises methacrylate copolymers . 

35 32. The composition according to claim 30, wherein the pH dependent polymer 

coating comprises a mixture of methacrylate and arrnnonio methacrylate copolymers in 

-31-
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a ratio sufficient to achieve a pulse of active ingredient from the modified release 

component following a delay time. 

33. The composition acwrding to claim 32, where the ratio of methacrylate to 

5 ammonio methacrylate copolymers is 1:1. 

10 

34. A multiparticulate modified release composition according to any one of claims 

1 to 19 or 30 to 33 substantially as hereinbefore described with particular reference to 

the examples and/or the preferred embodiments. 

35. A solid oral dosage forrn according to any one of claims 20 to 25 substantially 

as hereinbefore described with particular reference to the examples and/or the preferred 

embodiments. 

15 36. The use of a multiparticulate modified release composition according to claim 

26 or claim 27 substantially as hereinbefore described with particular reference to the 

examples and/or the preferred embodiments. 

37. A method of treatment of a condition according to claim 28 substantially as 

20 hereinbefore described with particular reference to the examples and/or the preferred 

embodiments. 

38. A method of treatment of attention deficit disorder according to claim 29 

substantially as hereinbefore described with particular reference to the examples and/or 

25 the preferred embodiments. 

Dated this third day of December 2003 

Elan Corporation, pic 

Patent Attorneys for the Applicant: 

F BRICE&CO 
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Docket No.: 20342/1202653-US8 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFF1CE 

In re Patent Application of: 
Amir Shojaei et a!. 

Application No.: 11/383,066 

Filed: May 12, 2006 

For: CONTROLLED DOSE DRUG DELIVERY 
SYSTEM 

Confirmation No.: 7083 

Art Unit: 1615 

Examiner: Not Yet Assigned 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT <IDS) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

This Information Disclosure Statement is submitted in accordance with 37 C.F.R. 1.97, 
1.98, and it is requested that the information set forth in this statement and in the listed documents 
be considered during the pendency of the above-identified application, and any other application 
relying on the filing date of the above-identified application or cross-referencing it as a related 
application. 

1. This IDS should be considered, in accordance with 3 7 C.F .R. 1.97, as it is filed: 
(Check one of the boxes A-D) 

D A. within three months of the filing date of the above-identified national 
application or within three months of the entry into the national stage of the 
above identified national application 

0B. before the mailing date of a first office action on the merits, or a first office 
action after filing a request for continued examination. 

De. after (A) and (B) above, but before final rejection or allowance, and 
Applicants have made the necessary statement in box "i" below or paid the 
necessary fee in box "ii" below. 

00934277 .doc 
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Application No.: 111383,066 2 Docket No.: 20342/1202653-US8 

(check one of the boxes "i" and "ii" below:) 

D i. Counsel states that, upon information and belief, each item of 
information listed herein was (check one of boxes (a) or (b)) 

D (a) first cited in any communication from a foreign patent office in 
a counterpart foreign application not more than three months prior 
to the filing of this IDS; or 

0 (b) not cited in a communication from a foreign patent office in a 
counterpart foreign application and, to the knowledge of 
undersigned after making reasonable inquiry, was not known to 
any individual designated in 1.56(c) more than three months prior 
to the filing of this IDS. oii. A check for the fee set forth in 1. 17(p), presently believed to be $180, 

is enclosed. 

On. after (A), (B) and (C) above, but before payment of the issue fee: Applicant 
petitions under 37 C.F.R. 1.97(d) for the consideration of this IDS. Under 
37 CFR 1.17(i) a check in the amount of $180.00 is enclosed. Counsel 
certifies that, upon information and belief, each item of information listed 
herein was 

(check one of the boxes "a" and "b" below:) 

D (a) first cited in any communication from a foreign patent office in 
a counterpart foreign application not more than three months prior 
to the filing of this IDS; or 

D (b) was not cited in a communication from a foreign patent office 
in a counterpart foreign application and, to the knowledge of 
undersigned after making reasonable inquiry, was not known to 
any individual designated in !.56( c) more than three months prior 
to the filing of this IDS. 

2. In accordance with 37 C.F.R. 1.98, this IDS includes a list (e.g., form PTO/SB/08) of 
all patents, publications, or other information submitted for consideration by the office, either 
incorporated into this IDS or as an attachment hereto. A copy of each document listed is attached, 
except as explained below. 

(check boxes A, Band/or C and fill in blanks, if appropriate.) 
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~A. Pursuant to the 37 C.P.R. § 1.98(a)(2)(ii), a copy/copies of the U.S. 
Patent(s) and/or U.S. Patent Application Publication(s) on PTO/SB08 
is/are not being submitted. 

DB. Document(s) is (are) deemed substantially cumulative to 
document(s) , and, in accordance with 1.98(c), only a copy of 
each of the latter documents is enclosed. 

De. Certain documents were previously cited by or submitted to the Office in 
the following prior applications, which are relied upon under 35 U.S.C. 
120: 

«INSERT SERIAL NO. & FILING DATE» 

Applicant identifies these documents by attaching hereto copies of the forms PT0-892, PT0-1449 
and/or PTO/SB/08 from the files of the prior application(s) or a fresh PTO/SB/08 listing these 
documents, and request that they be considered and made of record in accordance with 1.98(d). Per 
37 CFR 1.98(d), copies of these documents need not be filed in this application. 

D 3. Cite No(s). are not in the English language. 
In accordance with 1.98(c), Applicant states: 

DAn English translation of each document (or of the pertinent 
portions thereof), or a copy of each corresponding English
language patent or application , or English-language abstract (or 
claim) is enclosed. 

0The requirement for a concise explanation of the relevance of any 
foreign language document is satisfied by the attached search 
report; citation of the documents cited in the search report shall not 
be construed as an admission that they are or are considered to be, 
material to patentability of the subject matter claimed herein (See 
MPEP §609). 

OA concise explanation of the relevance of document(s) 
----=---::-- is set forth as follows: [Insert concise explanation of 
relevance] 

D A concise explanation of the relevance of document( s) __ can 
be found on page(s) __ of the specification. 

OA concise explanation of document(s) ___ can be found on the 
attached sheet. 
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D 4. No explanation of relevance is necessary for documents in the 
English language (see reply to Comments 67 in the preamble to 
the final rules; 1135 OG 13 at 20). 

~ 5. Other information being provided for the examiner's 
consideration follows: 

An International Search Report, dated November 21, 2006, which issued during the 
prosecution of International Application No. PCTIUS06/18453 which corresponds to the present 
application. 

6. In accordance with 37 C.F.R. 1.97(g) and (h), the filing of this IDS should not be 
construed as a representation that a search has been made or that information cited is, or is 
considered to be, material to patentability as defined in § 1.56 (b), or that any cited document listed 
or attached is (or constitutes) prior art. Unless other-wise indicated, the date of publication indicated 
for an item is taken from the face of the item and Applicant reserves the right to prove that the date 
of publication is in fact different. 

Early and favorable consideration is earnestly solicited. 

The Commissioner is authorized to charge any deficiency of up to $300.00 or credit any 
excess in this fee to Deposit Account No. 04-0100. 

Dated: December 6, 2006 

aulM. Zagar 
Registration No.: 52,392 

DARBY & DARBY P.C. 
P.O. Box 5257 
New York, New York 10150-5257 
(212) 527-7700 
(212) 527-7701 (Fax) 
Attorneys/Agents For Applicant 
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Substitute for form 1449/PTO Complete if Known 

Application Number 11/383,066-Conf. #7083 

INFORMATION DISCLOSURE Filing Date May 12, 2006 

STATEMENT BY APPLICANT First Named Inventor Amir Shojaei 
Art Unit 1615 

(Use as many sheets as necessary) 
Examiner Name Not Yet Assigned 

Sheet I 1 I of I 1 Attorney Docket Number 20342/1202653-US8 

U.S. PATENT DOCUMENTS 

Examiner Cite 
Document Number Publication Date Name of Patentee or 

Pages, Columns, Unes, Where 
Relevant Passages or Relevant 

Initials• No.1 Number-Kind Codi (if known) MM-DD-YYYY Applicant of Cited Document Fgures Appear 

AA' US-6,322,819 12 27-2001 Burnside et al. 
AB' US-6,605,300 08-12-2003 Burnside et al. 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Publication 
Name of Patentee or 

Pages, Columns, Unes, 
Examiner Cite Date Where Relevant Passages 
Initials* No.1 

Country Code~-Number'-Kind Code~(ifknown) MM-DD-YYYY Applicant of Cited Document or Relevant Figures Appear T" 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 1 Applicanrs unique citation designation number (optional). ~See Kinds Codes of 
USPTO Patent Documents at '!f.J!VW.uspto.qov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For 
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document 
by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language 
Translation is attached. 

NON PATENT LITERATURE DOCUMENTS 

Exami~er Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, 

magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city T' 
Initials No.1 

and/or countrY where oUblished. 

International Search Report dated November 21, 2006 issued for corresponding International 
Application No. PCT/US06/18453. 

*EXAMINER: Initial if reference considered, whether or not citation is in confonnance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this fonn with next communication to applicant. 

1Applicant's unique citation designation number (optional). 2Applicant is to place a check mark here if English language Translation is attached. 

I Examiner I 
;ignature 

00934273.doc 

I Date 
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Electronic Acknowledgement Receipt 

EFSID: 1358166 

Application Number: 11383066 

International Application Number: 

Confirmation Number: 7083 

Title of Invention: CONTROLLED DOSE DRUG DELIVERY SYSTEM 

First Named Inventor/Applicant Name: Amir Shojaei 

Customer Number: 7278 

Filer: Jay Philip Lessler/Lillian Garcia 

Filer Authorized By: Jay Philip Lessler 

Attorney Docket Number: 20342/1202653-US8 

Receipt Date: 07-DEC-2006 

Filing Date: 12-MA Y -2006 

Time Stamp: 12:22:44 

Application Type: Utility 

Payment information: 

Submitted with Payment no 

File Listing: 

Document Document Description File Name File Size(Bytes) Multi Pages 
Number Part /.zip (if appl.} 

1 
Information Disclosure Statement 

00937451.pdf 49605 5 
(IDS) Filed 

no 

Warnings: 
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2 NPL Documents 00937461.pdf 220161 no 9 

Warnings: 
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Total Files Size (in bytes): 269766 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt 
similar to a Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 
37 CFR 1.53(b)-(d) and MPEP 506}, a Filing Receipt (37 CFR 1.54) will be issued in due course and the date 
shown on this Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions 
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the 
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, 
in due course. 
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Docket No.: 20342/1202653-US8 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Amir Shojaei et al. 

Application No.: 11/383,066 

Filed: May 12, 2006 

For: CONTROLLED DOSE DRUG DELIVERY 
SYSTEM 

Confirmation No.: 7083 

Art Unit: 1615 

Examiner: Not Yet Assigned 

REQUEST FOR REFUND 

Mail Stop 16 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Applicants hereby request a refund of the $1,900 excess claim fee erroneously charged to 

our Deposit Account No. 04-0100 on November 7, 2006 for the above-identified application. A 

copy of the Deposit Account Statement received from the United States Patent and Trademark 

Office for the month of November 2006 is attached. 

The application was initially filed on May 12, 2006 with 58 claims. In a Response to the 

Notice to File Missing Parts dated October 24, 2006, Applicants canceled claims 33 through 58 in a 

First Preliminary Amendment and paid the required fee of $600.00 for 12 excess claims. In a 

Second Preliminary Amendment dated October 26, 2006, one (1) independent claim (claim 59) and 

two (2) dependent claims (claims 60 and 61) were added bringing the total number of claims to 35 

and paid the required fee of $150.00 for three (3) more excess claims. 

{W:\20342\ 1202653us8\00934136. DOC llllllllllllllllllllllllllllllllll!llllllllllllllllllnllnlllllllllllllllll } 
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Application No. 11/383,066 
Amendment dated December 6, 2006 
Second Preliminary Amendment 

2 Docket No.: 2034211202653-USS 

Accordingly, Applicants respectfully request a refund of $1 ,900.00. Please credit the refund 

to Deposit Account No. 04-0100 in the name DARBY & DABY P.C. 

Dated: December 11, 2006 

By~--~~~_,~-----
Paul M. Zagar 

Registration No.: 52,392 
DARBY & DARBY P.C. 
P.O. Box 5257 
New York, New York 10150-5257 
(212) 527-7700 
(212) 527-7701 (Fax) 
Attorneys/Agents For Applicant 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt 
similar to a Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date {see 
37 CFR 1.53{b)-{d) and MPEP 506), a Filing Receipt {37 CFR 1.54) will be issued in due course and the date 
shown on this Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions 
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the 
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in due course. 
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Docket No.: 20342/1202653-USS 
(PATENn 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Amir Shojaei et al. 

Application No.: 11/383,066 

Filed: May 12, 2006 

For: CONTROLLED DOSE DRUG DELIVERY 
SYS1EM 

Confirmation No.: 7083 

Art Unit: N/ A 

Examiner: Not Yet Assigned 

RESPONSE TO NOTICE TO FILE MISSING PARTS OF APPLICATION 

MS Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

In response to the Notice to File Missing Parts of Application- Filing Date Granted 

mailed May 24, 2006, Applicant respectfully submits a Combined Declaration and Power of 

Attorney, a First Preliminary Amendment, a Supplemental Application Data Sheet, the Filing Fee 

for the Application (as shown on accompanying Fee Transmittal), a Petition for Extension of Time, 

and Part 2 Copy ofNotice. 
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Please charge our Credit Card in the amount of $2,750.00 covering the fees set forth in 

37CFR 1.16(f), 1.16(a)(l), 1.16(k), 1.16(o), 1.17(a)(3),and 1.16(i). TheCommissioneris 

authorized to charge any deficiency of up to $300.00 or credit any excess in this fee to Deposit 

Account No. 04-0100. 

Dated: October 24, 2006 Respectfully submitted, 
. Fz."1w~o~ g~w 

By~,.< (53, 1~) 
Paul . Zagar 

Registration No.: 52,392 
DARBY & DARBYP.C. 
P.O. Box 5257 
New York, New York 10150-5257 
(212) 527-7700 
(212) 527-7701 (Fax) 
Attorneys/Agents For Applicant 
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Docket No.: 20342/1202653-USS 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Amir Shojaei 

Application No.: 11/383,066 

Filed: May 12, 2006 

For: CONTROLLED DOSE DRUG DELIVERY 
SYSTEM 

Confirmation No.: 

Art Unit: N/A 

Examiner: Not Yet Assigned 

FIRST PRELIMINARY AMENDMENT 

MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

INTRODUCTORY COMMENTS 

Prior to examination on the merits, please amend the above-identified U.S. patent 

application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 

of this paper. 

Remarks begin on page 6 of this paper. 
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LISTING OF CLAIMS 

1. (Original) A pharmaceutical composition comprising: 

(a) an immediate release bead comprising at least one amphetamine salt; 

(b) a first delayed release bead comprising at least one amphetamine salt; and 

(c) a second delayed release bead comprising at least one amphetamine salt; 

wherein the first delayed release bead provides pulsed release of the at least one 

amphetamine salt and the second delayed release bead provides sustained release of the at least one 

amphetamine salt. 

2. (Original) The pharmaceutical composition of claim 1, wherein the first delayed 

release bead and the second delayed release bead comprise an enteric coating. 

3. (Original) The pharmaceutical composition of claim 2, wherein the enteric coating is 

pH dependent. 

4. (Original) The pharmaceutical composition of claim 2, wherein the first delayed 

release bead and the second delayed release bead comprise different enteric coatings. 

5. (Original) The pharmaceutical composition of claim 2, wherein the first delayed 

release bead and the second delayed release bead comprise the same enteric coating. 

6. (Original) The pharmaceutical composition of claim 1, wherein the pharmaceutical 

composition is bioequivalent to ADDERALL® XR followed by an immediate release amphetamine 

formulation administered 8 hours after the ADDERALL® XR; 

wherein the combined dosage of the ADDERALL® XR and the immediate release 

formulation is equal to the dosage of the pharmaceutical composition. 

7. (Original) The pharmaceutical composition of claim 1, wherein administration of a 

37.5 mg dose of the pharmaceutical composition to a human patient results in ad-amphetamine Cmax 

of about 50 ng/ml. 
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8. (Original) The pharmaceutical composition of claim 1, wherein the d-amphetamine 

area under the curve from time 0 to the last measured time (AUCo-Jast) after administration of a 37.5 

mg dose of the pharmaceutical composition to a human patient is about 1058 ng·hr/ml. 

9. (Original) The pharmaceutical composition of claim 1, wherein the d-amphetamine 

area under the curve from time 0 to time infinity (AUCo-inr) after administration of a 37.5 mg dose of 

the pharmaceutical composition to a human patient is about 1085 ng·hr/ml. 

10. (Original) The pharmaceutical composition of claim 1, wherein the d-amphetamine 

T max is about 8.2 hours after administration of a 3 7.5 mg dose of the pharmaceutical composition to 

a human patient. 

11. (Original) The pharmaceutical composition of claim 1, wherein the [-amphetamine 

Cmax after administration of a 37.5 mg dose of the pharmaceutical composition to a human patient is 

about 15 ng/ml. 

12. (Original) The pharmaceutical composition of claim 1, wherein the [-amphetamine 

area under the curve from time 0 to the last measured time (AU Co-last) after administration of a 37.5 

mg dose of the pharmaceutical composition to a human patient is about 354 ng·hr/ml. 

13. (Original) The pharmaceutical composition of claim 1, wherein the [-amphetamine 

area under the curve from time 0 to time infinity (AUCo-inr) after administration of a 37.5 mg dose of 

the pharmaceutical composition to a human patient is about 373 ng·hr/ml. 

14. (Original) The pharmaceutical composition of claim 1, wherein the [-amphetamine 

T max is about 8.4 hours after administration of a 37.5 mg dose of the pharmaceutical composition to 

a human patient. 

15. (Original) The pharmaceutical composition of claim 1, wherein the immediate 

release bead and at least one delayed release bead are present on a single core. 

16. (Original) The pharmaceutical composition of claim 1, wherein the immediate 

release bead and at least one delayed release bead are present on different cores. 
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17. (Original) The pharmaceutical composition of claim 1, wherein the at least one 

amphetamine salt is coated onto a core. 

18. (Original) The pharmaceutical composition of claim 1, wherein the at least one 

amphetamine salt is incorporated into a core. 

19. (Original) The pharmaceutical composition of claim 2, which further comprises a 

protective layer over at least one enteric coating. 

20. (Original) The pharmaceutical composition of claim 2, which further comprises a 

protective layer between the amphetamine salt and at least one enteric coating. 

21. (Original) The pharmaceutical composition of claim 1, wherein the at least one 

amphetamine salt is selected from the group consisting of dextroamphetamine sulfate, 

dextroamphetamine saccharate, amphetamine aspartate monohydrate, amphetamine sulfate, and 

mixtures thereof. 

22. (Original) The pharmaceutical composition of claim 21, wherein the at least one 

amphetamine salt is a mixture of dextroamphetamine sulfate, dextroamphetamine saccharate, 

amphetamine aspartate monohydrate, and amphetamine sulfate. 

23. (Original) The pharmaceutical composition of claim 1, wherein the composition does 

not exhibit a food effect. 

24. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 12.5 mg. 

25. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 18.75 mg. 

26. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 25 mg. 
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27. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 31.25 mg. 

28. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 37.5 mg. 

29. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 43.75 mg. 

30. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 50 mg. 

31. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 62.5 mg. 

32. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 75 mg. 

33-58. (Canceled) 

Page 321 of 821



Application No. 111383,066 6 Docket No.: 20342/1202653-USS 

REMARKS 

Claims 33-58 have been canceled, without prejudice to pursue them in one or more 

continuation applications. No new matter has been added. Claims 1-32 are pending and at issue. 

Prompt and favorable consideration of the present application is earnestly solicited. 

Dated: October 24, 2006 

By_·~~~+-~~-------
Paul . Zagar 

Registration o.: 52,392 
DARBY & DARBY P.C. 
P.O. Box 5257 
New York, New York 10150-5257 
(212) 527-7700 
(212) 527-7701 (Fax) 
Attorneys/ Agents For Applicant 
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UNITED STATES PATENT AND ThADEMARK 0FFIGE 

FILING OR 37I (c) OAT 

11/383,066 05/12/2006 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Addro11: COMMISSIONER FOR PATENTS 

P.O. Box l4SO 
Aloxandria, V"l!inia 2"l3ll-l4SO 
www.U8plo.gov 

FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER 

Amir Shojaei 20342/1202653-USS 

DARBY & DARBY P.C. 
P. 0. BOX 5257 

DUE: ~ly ?Y, :>oo~ .. 
Docketed erG/ '/Otr.a by /3 tJl for r 

CONFIRMATION NO. 7083 

FORMALITIES 
LETTER 

NEW YORK, NY 10150-5257 
Docketed without file 0 

Attorney Date Mailed: 05/24/2006 

'

/:J-,C/- o(o_) 
NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICA ON 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136{a). 

• The statutory basic filing fee is missing. 
Applicant must submit$ 300 to complete the basic filing fee for a non-smali entity. If appropriate, applicant 
may make a written assertion of entitlement to small entity status and pay the small entity fUing fee (37 
CFR 1.27). 

• The oath or declaration is missing. A properly signed oath or declaration in compliance with 37 CFR 1.63, 
identifying the application by the above Application Number and Filing Date, is required. 
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63 
signed by all available joint inventors, or if no inventor is available by q party.with sufficient proprietary 
interest, is required. ·. .· · 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item{s) identified below must be timely submitted to avoid abandonment: 

• Additional claim fees of $1900 as a non-small entity, including any required multiple dependent claim fee, are 
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are due. 
• To avoid abandonment, a surcharge {for late submission of filing fee, search fee, examination fee or oath or 
declaration) as set forth in 37 CF R 1. 16{f) of $130 for a non-small entity, must be submitted with the missing items 
identified in this letter. .... ..... ; 

' a,l ·-

SUMMARY OF FEES DUE: 

Total additional fee(s) required for this application is $3030 for a Large Entity 
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• $300 Statutoiy basic·filing fee. 
• $13b Surcharge. 

• The application search fee has not been paid. Applicant must submit $500 to complete the search fee. 
• The application examination fee has not been paid. Applicant must submit $200 to complete the 

examination fee for a large entity 

• Total additional claim fee(s) for this application is $1900 

• $1900 for 38 total claims over 20. 

Replies should be mailed to: Mail Stop Missing Parts 

Commissioner for Patents 

P.O. Box 1450 

Alexandria VA 22313-1450 

A copy of this notice MUST be returned with the reply. 

Office oflnitial Patent Examination (5 1) 272-4000, or 1-800-PT0-9199, or 1-800-972-6382 
PART 1- ATTORNEY/APPLICANT COPY 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt 
similar to a Post Card, as described in MPEP 503. 

New Aeelications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 
37 CFR 1.53(b)·(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date 
shown on this Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Aeelication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions 
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the 
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, 
in due course. 
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Docket No.: 20342/1202653-USS 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Amir Shojaei 

Application No.: 111383,066 

Filed: May 12, 2006 

For: CONTROLLED DOSE DRUG DELIVERY 
SYSTEM 

Confirmation No.: 7083 

Art Unit: N/A 

Examiner: Not Yet Assigned 

SECOND PRELIMINARY AMENDMENT 

MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

INTRODUCTORY COl\tiMENTS 

Prior to examination on the merits, please amend the above-identified U.S. patent 

application as follows: 

Amendments to the Claims are reflectect in the listing of claims which begins on page 2 

of this paper. 

Remarks begin on page 7 of this paper. 
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LISTING OF CLAIMS 

1. (Original) A pharmaceutical composition comprising: 

(a) an immediate release bead comprising at least one amphetamine salt; 

(b) a first delayed release bead comprising at least one amphetamine salt; and 

(c) a second delayed release bead comprising at least one amphetamine salt; 

wherein the first delayed release bead provides pulsed release of the at least one 

amphetamine salt and the second delayed release bead provides sustained release of the at least one 

amphetamine salt. 

2. (Original) The pharmaceutical composition of claim 1, wherein the first delayed 

release bead and the second delayed release bead comprise an enteric coating. 

3. (Original) The pharmaceutical composition of claim 2, wherein the enteric coating is 

pH dependent. 

4. (Original) The pharmaceutical composition of claim 2, wherein the first delayed 

release bead and the second delayed release bead comprise different enteric coatings. 

5. (Original) The pharmaceutical composition of claim 2, wherein the first delayed 

release bead and the second delayed release bead comprise the same enteric coating. 

6. (Original) The pharmaceutical composition of claim 1, wherein the pharmaceutical 

composition is bioequivalent to ADDERALL® XR followed by an immediate release amphetamine 

formulation administered 8 hours after the ADDERALL® XR; 

wherein the combined dosage of the ADDERALL® XR and the immediate release 

formulation is equal to the dosage of the pharmaceutical composition. 

7. (Original) The pharmaceutical composition of claim 1, wherein administration of a 

37.5 mg dose of the pharmaceutical composition to a human patient results in ad-amphetamine Cmax 

of about 50 ng/ml. 
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8. (Original) The pharmaceutical composition of claim 1, wherein the d-amphetamine 

area under the curve from time 0 to the last measured time (AUCo-tast) after administration of a 37.5 

mg dose of the pharmaceutical composition to a human patient is about 1058 ng·hr/ml. 

9. (Original) The pharmaceutical composition of claim 1, wherein the d-amphetamine 

area under the curve from time 0 to time infinity (AUCo-int) after administration of a 37.5 mg dose of 

the pharmaceutical composition to a human patient is about 1085 ng·hr/ml. 

10. (Original) The pharmaceutical composition of claim 1, wherein the d-amphetamine 

T max is about 8.2 hours after administration of a 37.5 mg dose of the pharmaceutical composition to 

a human patient. 

11. (Original) The pharmaceutical composition of claim 1, wherein the /-amphetamine 

Cmax after administration of a 37.5 mg dose of the pharmaceutical composition to a human patient is 

about 15 ng/ml. 

12. (Original) The pharmaceutical composition of claim 1, wherein the /-amphetamine 

area under the curve from time 0 to the last measured time (AUCo-tast) after administration of a 37.5 

mg dose of the pharmaceutical composition to a human patient is about 354 ng·hr/ml. 

13. (Original) The pharmaceutical composition of claim 1, wherein the !-amphetamine 

area under the curve from time 0 to time infinity (AUCe-int) after administration of a 37.5 mg dose of 

the pharmaceutical composition to a human patient is about 373 ng·hr/ml. 

14. (Original) The pharmaceutical composition of claim 1, wherein the !-amphetamine 

T max is about 8.4 hours after administration of a 3 7.5 mg dose of the pharmaceutical composition to 

a human patient. 

15. (Original) The pharmaceutical composition of claim 1, wherein the immediate 

release bead and at least one delayed release bead are present on a single core. 

16. (Original) The pharmaceutical composition of claim 1, wherein the immediate 

release bead and at least one delayed release bead are present on different cores. 
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17. (Original) The pharmaceutical composition of claim 1, wherein the at least one 

amphetamine salt is coated onto a core. 

18. (Original) The pharmaceutical composition of claim 1, wherein the at least one 

amphetamine salt is incorporated into a core. 

19. (Original) The pharmaceutical composition of claim 2, which further comprises a 

protective layer over at least one enteric coating. 

20. (Original) The pharmaceutical composition of claim 2, which further comprises a 

protective layer between the amphetamine salt and at least one enteric coating. 

21. (Original) The pharmaceutical composition of claim 1, wherein the at least one 

amphetamine salt is selected from the group consisting of dextroamphetamine sulfate, 

dextroamphetamine saccharate, amphetamine aspartate monohydrate, amphetamine sulfate, and 

mixtures thereof. 

22. (Original) The pharmaceutical composition of claim 21, wherein the at least one 

amphetamine salt is a mixture of dextroamphetamine sulfate, dextroamphetamine saccharate, 

amphetamine aspartate monohydrate, and amphetamine sulfate. 

23. (Original) The pharmaceutical composition of claim 1, wherein the composition does 

not exhibit a food effect. 

24. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 12.5 mg. 

25. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 18.75 mg. 

26. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 25 mg. 
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27. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 31.25 mg. 

28. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 37.5 mg. 

29. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 43.75 mg. 

30. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 50 mg. 

31. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 62.5 mg. 

32. (Original) The composition of claim 6, wherein the amount of at least one 

amphetamine salt is about 75 mg. 

33-58. (Canceled) 

59. (New) A pharmaceutical composition comprising: 

at least one amphetamine salt and a pharmaceutically acceptable carrier; 

wherein the composition provides an about bioequivalent plasma level of amphetamine in a 

patient compared to an equivalent amount of at least one amphetamine salt contained in the 

combination of ADDERALL® XR and an immediate release amphetamine salt composition when 

the immediate release composition is administered to the patient about 8 hours after the 

ADDERALL® XR. 

60. (New) The composition of claim 59, wherein the composition provides an about 

bioequivalent plasma level of d-amphetamine in the patient compared to an equivalent amount of at 

least one amphetamine salt contained in the combination of ADDERALL® XR and an immediate 

release amphetamine salt composition when the immediate release composition is administered to 

the patient about 8 hours after the ADDERALL® XR. 

Page 332 of 821



AppUcation No. 111383,066 6 Docket No.: 20342/1202653-USS 

61. (New) The composition of claim 59, wherein the composition provides an about 

bioequivalent plasma level of !-amphetamine in the patient compared to an equivalent amount of at 

least one amphetamine salt contained in the combination of ADDERALL® XR and an immediate 

release amphetamine salt composition when the immediate release composition is administered to 

the patient about 8 hours after the ADDERALL® XR. 
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REMARKS 

Claims 1-32 and 59-61 are pending with this amendment. Claims 33-35 were 

inadvertently canceled in the First Preliminary Amendment, filed October 24, 2006. To correct this 

inadvertent error, original claims 33-35 are added back as new claims 59-61. To correct a 

typographical error in original claims 33-35, new claims 59-61 recite "ADDERALL® XR." 

Support for this correction can be found in the specification at, for example, page 5, lines 8-10 and 

page 34, line 21 to page 39, line 7. No new matter has been added. 

Dated: October 26, 2006 Respectfully submitted, 

#.1 ·¥-By · wtJtJ 
Paul ~Zagar 

Registration No.: 52,392 
DARBY & DARBY P.C. 
P.O. Box 5257 
New York, New York 10150-5257 
(212) 527-7700 
(212) 527-7701 (Fax) 
Attorneys/ Agents For Applicant 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Amir Shojaei et al. 

Application No.: 11/383,066 Confirmation No.: 7083 

Filed: May 12, 2006 Art Unit: 1615 

For: CONTROLLED DOSE DRUG DELIVERY Examiner: Not Yet Assigned 

REQUEST FOR REFUND 

Mail Stop 16 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-14 50 

Dear Sir: 

Applicants hereby request a refund of th@excess claim fee erroneously charged to 

our Deposit Account No. 04-0100 on November 7; 2006 for the above-identified application. A 

copy of the Deposit Account Statement received from the United States Patent and Trademark 

Office for the month of November 2006 is attached. 

The application was initially filed on May 12, 2006 with 58 claims. In a Response to the 

Notice to File Missing Parts dated October 24, 2006, Applicants canceled claims 33 through 58 in a 

First Preliminary Amendment and paid the required fee of $600.00 for 12 excess claims. In a 

Second Preliminary Amendment dated October 26, 2006, one (1) independent claim· (claim 59) and 

two (2) dependent claims (claims 60 and 61) were added bringing the total number of claims to 35 

and paid the required fee of$150.00 for three (3) more excess claims. 
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Second Preliminary Amendment' 

Accordingly, Applicants respectfully re'quest a refund ~·· Please credit the refund 

to Deposit Account No. 04-0100 in the name DARBY & DABY P.G. 

Dated: December 11, 2006 

By_. __ ~~~~-----------
Paul M. Zagar 

Registration No.: 52,392 
DARBY & DARBY P .C. 
P.O. Box 5257 
New York, New York 10150-5257 
(212) 527-7700 
(212) 527-7701 (Fax) 
Attorneys/Agents For Applicant 
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Docket No.: 20342/1202653-US8 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Amir Shojaei et a!. 

Application No.: 11/383,066 

Filed: May 12, 2006 

For: CONTROLLED DOSE DRUG DELIVERY 
SYSTEM 

Confirmation No.: 7083 

Art Unit: 1615 

Examiner: Not Yet Assigned 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT (IDS) 

MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

This Information Disclosure Statement is submitted in accordance with 37 C.F.R. 1.97, 
1.98, and it is requested that the information set forth in this statement and in the listed documents 
be considered during the pendency of the above-identified application, and any other application 
relying on the filing date of the above-identified application or cross-referencing it as a related 
application. 

I. This IDS should be considered, in accordance with 37 C.F.R. 1.97, as it is filed: 
(Check one of the boxes A-D) 

OA. within three months of the filing date of the above-identified national 
application or within three months of the entry into the national stage of the 
above identified national application 

0B. before the mailing date of a first office action on the merits, or a first office 
action after filing a request for continued examination. 

De. after (A) and (B) above, but before final rejection or allowance, and 
Applicants have made the necessary statement in box "i" below or paid the 
necessary fee in box "ii" below. 

{W:\20342\ 1202653us8100964920. doc IIIIIIIIIIIIIIIIIIIIIIIIIIUIUIIIIIIIIII )ooesmo.doc 
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(check one of the boxes "i" and "ii" below:) 

D i. Counsel states that, upon information and belief, each item of 
information listed herein was (check one of boxes (a) or (b)) 

D (a) first cited in any communication from a foreign patent office in 
a counterpart foreign application not more than three months prior 
to the filing of this IDS; or 

0Cb) not cited in a communication from a foreign patent office in a 
counterpart foreign application and, to the knowledge of 
undersigned after making reasonable inquiry, was not known to 
any individual designated in 1.56(c) more than three months prior 
to the filing of this IDS. 

Oii. A check for the fee set forth in 1. 17(p), presently believed to be $180, 
is enclosed. 

On. after (A), (B) and (C) above, but before payment of the issue fee: Applicant 
petitions under 37 C.F.R. 1.97(d) for the consideration of this IDS. Under 
37 CFR 1.17(i) a check in the amount of $180.00 is enclosed. Counsel 
certifies that, upon information and belief, each item of information listed 
herein was 

(check one of the boxes "a" and "b" below:) 

0Ca) first cited in any communication from a foreign patent office in 
a counterpart foreign application not more than three months prior 
to the filing of this IDS; or 

D(b) was not cited in a communication from a foreign patent office 
in a counterpart foreign application and, to the knowledge of 
undersigned after making reasonable inquiry, was not known to 
any individual designated in 1.56(c) more than three months prior 
to the filing of this IDS. 

2. In accordance with 37 C.F.R. 1.98, this IDS includes a list (e.g., form PTO/SB/08) of 
all patents, publications, or other information submitted for consideration by the office, either 
incorporated into this IDS or as an attachment hereto. A copy of each document listed is attached, 
except as explained below. 

(check boxes A, Band/or C and fill in blanks, if appropriate.) 

{ W :\20342\120265 3 usS\00964920 .doc IIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII } 2 
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~A. Pursuant to the 37 C.F.R. § 1.98(a)(2)(ii), a copy/copies of the U.S. 
Patent(s) and/or U.S. Patent Application Publication(s) on PTO/SB08 
is/are not being submitted. 

Os. Document(s) is (are) deemed substantially cumulative to 
document(s) , and, in accordance with 1.98(c), only a copy of 
each of the latter documents is enclosed. 

DC. Certain documents were previously cited by or submitted to the Office in 
the following prior applications, which are relied upon under 35 U.S.C. 
120: 

«INSERT SERIAL NO. & FILING DATE» 

Applicant identifies these documents by attaching hereto copies of the forms PT0-892, PT0-1449 
and/or PTO/SB/08 from the files of the prior application(s) or a fresh PTO/SB/08 listing these 
documents, and request that they be considered and made of record in accordance with 1.98(d). Per 
37 CFR 1.98(d), copies of these documents need not be filed in this application. 

03. Cite No(s). are not in the English language. 
In accordance with 1.98(c), Applicant states: 

DAn English translation of each document (or of the pertinent 
portions thereof), or a copy of each corresponding English
language patent or application , or English-language abstract (or 
claim) is enclosed. 

D The requirement for a concise explanation of the relevance of any 
foreign language document is satisfied by the attached search 
report; citation of the documents cited in the search report shall not 
be construed as an admission that they are or are considered to be, 
material to patentability of the subject matter claimed herein (See 
MPEP §609). 

OA concise explanation of the relevance of document(s) 
--,---- is set forth as follows: [Insert concise explanation of 
relevance] 

OA concise explanation of the relevance of document(s) __ can 
be found on page(s) __ of the specification. 

OA concise explanation of document(s) ___ can be found on the 
attached sheet. 

{W:\20342\1202653us8\00964920.doc IDIIIIIIIIIII~IIIIImiiiiiiiiiD} 3 
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04. No explanation of relevance is necessary for documents in the 
English language (see reply to Comments 67 in the preamble to 
the final rules; 1135 OG l3 at 20). 

D 5. Other information being provided for the examiner's 
consideration follows: 

[A/An------,-------:-: Search Report, dated. __ :-:-:---' which issued during the 
prosecution of Application No. which corresponds to the present 
application.] 

6. In accordance with 37 C.F.R. l.97(g) and (h), the filing of this IDS should not be 
construed as a representation that a search has been made or that information cited is, or is 
considered to be, material to patentability as defined in § 1.56 (b), or that any cited document listed 
or attached is (or constitutes) prior art. Unless other-wise indicated, the date of publication indicated 
for an item is taken from the face of the item and Applicant reserves the right to prove that the date 
of publication is in fact different. 

Early and favorable consideration is earnestly solicited. 

The Commissioner is authorized to charge any deficiency of up to $300.00 or credit any 
excess in this fee to Deposit Account No. 04-0100. 

Dated: January 9, 2007 Respect 

agar 
Registration No.: 52, 92 

DARBY & DARBY P.C. 
P.O. Box 5257 
New York, New York 10150-5257 
(212) 527-7700 
(212) 527-7701 (Fax) 
Attorneys/Agents For Applicant 
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PTO/SB/OBAIB (09-06) 
Approved for use lhrough 03/31/2007. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no per10ns are required to respond lo a collection of information unless it conlains a valid OMB control number 

Substilute for form 1449/PTO 
Complete if Known 

Application Number 111383,066-Conf. #7083 

INFORMATION DISCLOSURE Filing Date May 12,2006 

STATEMENT BY APPLICANT First Named Inventor Amir Shojaei 
Art Unit 1615 

(Use ss msny sheets ss necessary) 
Examiner Name Not Yet Assigned 

Sheet I 1 I of I 1 Attorney Docket Number 20342/1202653-US8 

U.S. PATENT DOCUMENTS 

Examiner Cite 
Document Number Publication Date Name of Patentee or 

Pages, Columns, Lines. Where 

Initials• No.1 Number-Kind Code2 (If known) MM-DD·YYYY Applicant of Ciled Document 
Relevant Passages or Relev..-.t 

Figures Appear 

AA* US-6,228,398 5/8/01 Devane, et al. 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Publication 
Name of Patentee or 

Pages, Columns, Lines, 
Examiner Cite Date Where Relevant Passages 1' Initials• No.1 Country Code:s-Number"-Kind Code$(ifknown) MM-DD-YYYY Applicant of Cited Document or Relevant Figures Appear 

*EXAMINER: Initial if reference consktered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. lndude copy of this form wilh next communication to applicant • CITE NO.: Those application{s) which are marked with an single asterisk(*) next 
to the Cite No. are not supplied (under 37 CFR 1.9B(a)(2Xiii)) because that application was flied after June 30, 2003 or is available in the IFW. 1 Applicant's 
unique dtation designation number (optional). a See Kinds Codes of USPTO Patent Documents at www.LJspto.gov or MPEP 901.04. 3 Enter Office that issued 
the document, by the two-letter code (WIPO Standard ST.3}. "'For Japanen patent documents, the indication of the year of the reign of the Emperor must 
precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document under WI PO Standard ST .16 if 
possible. 6 Applicant Is to place a check mark here if English language Translation is attached. 

NON PATENT LITERATURE DOCUMENTS 

Examl~er Cite 
Include name of the author (in CAPITAL LETTERS), tHie of the article (when appropriate), title of the item (book, 

magazine, journal, serial, symposium, catalog, etc.). date, page(s). volume-issue number(s), publisher, city T' 
ln~ials No' and/or countrv where published. 

•EXAM INER: Initial if reference considered, whether or not citation is In conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant 

1Applicant's unique citation designation number (optional). aApplicant is to place a cheek mart here if English language Translation is attached_ 

{W;\2034211202653us810 
0964919.doc 
OD964919.doc 

Date 
Considered 
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International Application Number: 
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Filer: Jeffrey C. Pepe/Dwight Peck 
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This is not an USPTO supplied IDS tillable form 

Total Files Size (in bytes):! 48912 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt 
similar to a Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 
37 CFR 1.53(b)-(d) and MPEP 506}, a Filing Receipt (37 CFR 1.54) will be issued in due course and the date 
shown on this Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions 
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the 
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, 
in due course. 
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Dated: 

Docket No.: 20342/1202653-USS 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Amir Shojaei et al. 

Application No.: 111383,066 Confirmation No.: 7083 

Filed: May 12, 2006 Art Unit: 1615 

For: CONTROLLED DOSE DRUG DELIVERY 
SYSTEM 

Examiner: Not Yet Assigned 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT ODS) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

This Information Disclosure Statement is submitted in accordance with 37 C.F.R. L97, 
1.98, and it is requested that the information set forth in this statement and in the listed documents 
be con·sidered during the pendency of the above-identified application, and any other application 
relying on the filing date of the above-identified application or cross-referencing it as a related 
application. 

1. This IDS should be considered, in accordance with 37 C.F.R. 1.97, as it is filed: 
(Check one of the boxes A-D) 

De. 

01051488 

within three months of the filing date of the above-identified national 
application or within three months of the entry into the national stage of the 
above identified national application 

before the mailing date of a first office action on the merits, or a first office 
action after filing a request for continued examination. 

after (A) and (B) above, but before final rejection or allowance, and 
Applicants have made the necessary statement in box "i" below or paid the 
necessary fee in box "ii" below. 
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(check one of the boxes "i" and "ii" below:) 

0 i. Counsel states that, upon information and belief, each item of 
information listed herein was (check one ofboxes (a) or (b)) 

D(a) first cited in any communication from a foreign patent office in 
a counterpart foreign application not more than three months prior 
to the filing of this IDS; or 

0 (b) not cited in a communication from a foreign patent office in a 
counterpart foreign application and, to the knowledge of 
undersigned after making reasonable inquiry, was not known to 
any individual designated in 1.56( c) more than three months prior 
to the filing of this IDS. 

0 ii. Payment in the amount of the fee set forth in 1.17(p ), presently 
believed to be $180, is indicated below. 

On. after (A), (B) and (C) above, but before payment of the issue fee: Applicant 
petitions under 37 C.F.R. 1.97(d) for the consideration of this IDS. Under 
37 CFR 1.17(i) a check in the amount of $180.00 is enclosed. Counsel 
certifies that, upon information and belief, each item of information listed 
herein was 

(check one of the boxes "a" and "b" below:) 

O(a) first cited in any communication from a foreign patent office in 
a counterpart foreign application not more than three months prior 
to the filing of this IDS; or 

0 (b) was not cited in a communication from a foreign patent office 
in a counterpart foreign application and, to the knowledge of 
undersigned after making reasonable inquiry, was not known to 
any individual designated in 1.56(c) more than three months prior 
to the filing of this IDS. 

2. In accordance with 37 C.F.R. 1.98, this IDS includes a list (e.g., form PTO/SB/08) of 
all patents, publications, or other information submitted for consideration by the office, either 
incorporated into this IDS or as an attachment hereto. A copy of each document listed is attached, 
except as explained below. 

(check boxes A, B and/or C and fill in blanks, if appropriate.) 
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0A. Pursuant to the 37 C.P.R.§ 1.98(a)(2)(ii), a copy/copies of the U.S. 
Patent(s) and/or U.S. Patent Application Publication(s) on PTO/SB08 
is/are not being submitted. 

DB. Document(s) (are) deemed substantially cumulative to 
document(s) , and, in accordance with 1.98(c), only a copy of 
each of the latter documents is enclosed. 

DC. Certain documents were previously cited by or submitted to the Office in 
the following prior applications, which are relied upon under 35 U.S.C. 
120: 

<<INSERT SERIAL NO. & FILING DATE>> 

Applicant identifies these documents by attaching hereto copies of the forms PT0-892, PT0-1449 
and/or PTO/SB/08 from the files of the prior application(s) or a fresh PTO/SB/08 listing these 
documents, and request that they be considered and made of record in accordance with 1.98(d). Per 
37 CFR 1.98(d), copies of these documents need not be filed in this application. 

D 3. Cite No(s). are not in the English language. 
In accordance with 1.98(c), Applicant states: 

DAn English translation of each document (or of the pertinent 
portions thereof), or a copy of each corresponding English
language patent or application , or English-language abstract (or 
claim) is enclosed. 

The requirement for a concise explanation of the relevance of any 
foreign language document is satisfied by the attached search 
report; citation of the documents cited in the search report shall not 
be construed as an admission that they are or are considered to be, 
material to patentability of the subject matter claimed herein (See 
MPEP §609). 

OA concise explanation of the relevance of document(s) 
is set forth as follows: [Insert concise explanation of 

relevance] 

OA concise explanation of the relevance of document(s) __ can 
be found on page(s) __ of the specification. 

OA concise explanation of document(s) ___ can be found on the 
attached sheet. 
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GJ 4. No explanation of relevance is necessary for documents in the 
English language (see reply to Comments 67 in the preamble to 
the final rules; 1135 OG 13 at 20). 

0 5. Other information being provided for the examiner's 
consideration follows: 

[NAn _______ Search Report, dated _____ ,, which issued during the 
prosecution of Application which corresponds to the present 
application.] 

6. In accordance with 37 C.F.R. 1.97(g) and (h), the filing of this IDS should not be 
construed as a representation that a search has been made or that information cited is, or is 
considered to be, material to patentability as defined in § 1.56 (b), or that any cited document listed 
or attached is (or constitutes) prior art. Unless other-wise indicated, the date of publication indicated 
for an item is taken from the face of the item and Applicant reserves the right to prove that the date 
of publication is in fact different. 

Early and favorable consideration is earnestly solicited. 

The Commissioner is authorized to charge any deficiency of up to $300.00 or credit any 
excess in this fee to Deposit Account No. 04-0100. 

Dated: March ?:IJ, 2007 Respectfully submitted, 

Byb-
Paul M. Zagar 

Registration No.: 52,392 
DARBY & DARBY P.C. 
P.O. Box 5257 
New York, New York 10150-5257 
(212) 527-7700 
(212) 527-7701 (Fax) 
Attorneys/ Agents For Applicant 
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U.S. PATENT DOCUMENTS 

Examiner Ctte 
Document Number Pub!Cation Date Name of Patentee or 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant 

Initials• No.' Number-l<ind Code
2 

(if known) MM.OD-YYYY Applicant of Cited Document Fgures Appear 

AA US-6,913,768 07-05-2005 Couch et al. 
AB US-6,764,696 07-20-2004 Pather et al. 
AC US-6,749,867 06-15-2004 Robinson et al. 
AD US-5,846,568 12-08-1998 Olinger et al. 
AE US-5,773,031 06-30-1998 Shah et al. 
AF US-5,733,575 03-31-1998 Mehra, et al. 
AG US-5,618,559 04-08-1997 Desai, et al. 
AH US-5,501 ,861 03-26-1996 Makino et al. 
AI US-5,422, 121 06-06-1995 Lehmann et al. 
AJ US-5,411 ,745 05-02-1995 Oshlack et al. 
AK US-5,202, 159 04-13-1993 Chen et al. 
AL US-5,137,733 08-11-1992 Noda et al. 
AM US-4,794,001 12-27-1988 Mehta et al. 
AN US-3,979,349 09-07-1976 H. Fink 
AO US-3,365,365 01-23-1968 J.A. Butler et al. 
AP US-3,066,075 11-27-1962 DEUTSCH MARSHALL E 
AQ US-3,048,526 08-07-1962 C. L. Boswell 
AR US-2,738,303 03-13-1956 R. H. Blythe 
AS US-2,099,402 .11-16-1937 J. W. Keller 

FOREIGN PATENT DOCUMENTS 

ForeiQn Patent Document Publication 
Name of Patentee or 

Pages, Columns, Unes, 
Examiner Ctte Date Where Relevant Passages ,-e 
Initials• No. 1 

Country Code'-Numbet"-Kind Code5 (ifknown) MM-00-YYYY Applicant of Ctted Document a Relevant F~gures Appear 

BA AU-109,438 01-11-1940 I. Lipowski 

•EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 'Applicanrs unique citation designation number (optional). 2 See Kinds Codes of 
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For 
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document 
by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check marl< here if English language 
Translation is attached. 
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NON PATENT LITERATURE DOCUMENTS 
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Adderall XR Package Inset, Sept. (2004) 
Agyilirah GA and Banker SB, Polymers for Enteric Coating applications, Polymers for 
Controlled Drug Delivery (Peter J. Tarcha ed. 1991) 39-66 
American Chemical Society, Polymer Preprints, pp. 633-634, Vol. 34 No. 1, March 1993 
Ansel, et al., Rate Controlled Dosage Forms and Drug Delivery Systems, Pharmaceutical 
Dosage Forms and Drug Delivery Systems, 6th Ed. (1995), 213-222 
Answering Expert Report of Dr. Alexander M. Klibanov, expert for Shire Laboratories, Inc., 
April 25, 2005 
Answering Expert Report of Robert Langer, Sc. D. Regarding United States Patent Nos. 
6,322,819 and 6,605,300, expert for Shire Laboratories Inc., dated Aoril25, 2005 
Barr Laboratories' Objections and Responses to Plaintiff Shire Laboratories Inc.'s Fifth Set of 
Interrogatories (No. 17), dated September 3, 2004 
Barr Laboratories' Amended Answer, Affirmative Defenses And Counterclaims Shire 
Laboratories, Inc. v. Barr Laboratories, Inc., Civil Action No. 03-CV-1219-PKC 
Barr Laboratories' Answer, Affirmative Defenses, and Counterclaims, dated September 25, 
2003 
Barr Laboratories Inc.'s Objections and Responses to Shire Laboratories Inc.'s Second Set of 
Interrogatories (Nos. 8-11 ), dated February 18, 2004 
Barr Laboratories Inc.'s Objections and Responses to Shire Laboratories Inc.'s Fourth Set of 
Interrogatories (Nos.15-16), dated July 9, 2004 
Barr Laboratories' Memorandum in Support of Its Motion to Amend Its Pleadings and exhibits 
thereto, dated September 10, 2004 
Barr Laboratories' Memorandum in Support of Its Motion to Compel Production, dated 
September 13, 2004 
Barr Laboratories' Supplemental Objections and Responses to Plaintiff Shire Laboratories 
Inc.'s Third Set of Interrogatories (Nos. 12-14)(Redacted), dated August 27,2004 
Barr Laboratories, Inc.'s '300 Notification Pursuant to §505(j)(2)(B)(ii) of the Federal Food, 
Drug and Cosmetic Act (21 U.S.C. §355(j)(2)(B)(ii) and 21 C.F.R. § 314.95) 
Barr Laboratories, Inc.'s '819 Notification Pursuant to §505(j)(2)(B)(ii) of the Federal Food, 
Drug and Cosmetic Act (21 U.S.C. §355(j)(2)(B)(ii) and 21 C.F.R. § 314.95) 
Bauer, et al., Cellulose Acetate Phthalate (CAP) and Trimellitate (CAT), Coated 
Pharmaceutical Dosage Forms (1998), 102-104 
Bodmeier et al., the Influence of Buffer Species and Strength on Diltiazem HCI Release from 
Beads Coated with the Aqueous Catinoc Polymer Dispersions, Eudragit RS, RL 30D, 
Pharmaceutical Research Vol. 13, No. 1, 1996, 52-56 
Brown et al., Behavior and Motor Activity Response in Hyperactive Children and Plasma 
Amphetamine Levels Following a Sustained Release Preparation, Journal of the American 
Academy of Child Psychiatry, 19:225-239, 1980 
Brown et al., Plasma Levels of d-Amphetamine in Hyperactive Children, Psychopharmacology 
62, 133-140, 1979 
Burns et al., A study of Enteric-coated Liquid-filled Hard Gelatin Capsules with Biphasic 
Release Characteristics, International Journal of Pharmaceutics 110 (1994) 291-296 
C. Lin et al., Bioavailability of d-pseudoephedrine and Azatadine from a Repeat Action Tablet 
Formulation, J lnt Med Res (1982), 122-125 
C. Lin et al., Comparative Bioavailability of d-Pseudoephedrine from a Conventional d-
Pseudoephedrine Sulfate Tablet and from a Repeat Action Tablet, J lnt Med Res (1982) 10, 
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126-128 
ex Chan, Materials Used for Effective Sustained-Release Products, Proceedings of the 

International Symposium held on 29th to 31st of January 1987 (The Bombay College of 
Pharmacy 1988), 69-84 

CY Chan, New Polymers for Controlled Products, Controlled Release Dosage Forms Proceedings 
of the International Symposium held on 29th to 31st of January 1987 (The Bombay College of 
Pharmacy 1988) 59-67 

cz Chang et al., Preparation and Evaluation of Shellac Pseudolatex as an Aqueous Enteric 
Coating Systems for Pellets, International Journal of Pharmaceuticals, 60 (1990) 171-173 

CA1 Charles S. L. Chiao and Joseph R. Robinson, Sustained-Release Drug Delivery Systems, 
Remington: The Science and Pratice of Pharmacy, Tenth Edition (1995) 1660-1675 

CB1 Civil Docket For Case #: 1 :03-cv-01164-GMS Shire Laboratories, Inc. v. lmpax Laboratories, 
Inc., Civil Action No. 03-CV-01164-GMS 

CC1 Civil Docket For Case#: 1:03-cv-01219-PKC-DFE Shire Laboratories, Inc. v. Baff 
Laboratories, Inc., Civil Action No. 03-CV-1219-PKC 

CD1 Civil Docket For Case#: 1 :03-cv-06632-VM-DFE Shire Laboratories, Inc. v. Barr 
Laboratories, Inc., Civil Action No. 03-CV-6632-PKC 

CE1 Civil Docket For Case#: 1 :05-cv-00020-GMS Shire Laboratories, Inc. v. lmpax Laboratories, 
Inc., Civil Action No. 05-20-GMS 

CF1 Cody et al., Amphetamine Enantiomer Excretion Profile Following Administration of Adderall, 
Journal of Analytical Toxicology, Vol. 2, October 2003, 485-492 

CG1 Complaint for Declaratory Judgment, lmpax Laboratories, Inc. v. Shire International 
Laboratories, Inc. (Civ. Action No. 05772) and Exhibits attached thereto 

CH1 Daynes, Treatment of Noctural Enuresis with Enteric-Coated Amphetamine, The Practitioner, 
No. 1037, Vol. 173, November 1954 

Cl1 Deposition of Transcript of Beth Burnside, dated 2/2/05 
CJ1 De_QQ_sition of Transcript of Beth Burnside, dated 2/3/05 
CK1 Deposition of Transcript of Charlotte M. McGuiness, dated 8/6/04 
CL 1 Deposition of Transcript of Donald John Treacy, Jr., dated 8/31/04 
CM1 Deposition of Transcript of Edward Rudnic, dated 7/28/04 
CN1 Deposition of Transcript of James J. Harrington, dated July 27, 2005 
C01 Deposition of Transcript of Kimberly Fiske, dated 9/17/04 
CP1 Deposition of Transcript of Richard Rong-Kun Chang, dated 1/20/05 
CQ1 Deposition of Transcript of Richard A. Couch, dated 9/14/04 
CR1 Deposition of Transcript of Robert Schaffer, dated August 17, 2005 
CS1 DePOsition of Transcript of Xiaodi Guo, dated 1/24/05 
CT1 Deposition of Transcript of Xiaodi Guo, dated 7/26/04 
CU1 Deposition transcript of Honorable Gerald J. Mossinghoff and exhibits thereto, dated June 8, 

2005 
CV1 Deposition Transcript of Richard Chang, dated 9/8/04 
CW1 Edward Stempel, Prolonged Drug Action, HUSA's Pharmaceutical Dispensing, Sixth Edition, 

1996, 464, 481-485 
CX1 Expert Report of Dr. Joseph R. Robinson, expert for Barr Laboratories and exhibits thereto, 

February 28, 2005 
CY1 Expert Report of the Honorable Gerald J. Mossinghoff, expert for Barr Laboratories, Inc. and 

exhibits thereto, March 16, 2005 
CZ1 Freedom of Information Request Results for- Dexadrine (SmithKiine Beecham): 5/20/1976 

Disclosable Approval Information 
CA2 Fukumori, Coating of Multiparticulates Using PolymeriG Dispersions, Multiparticulate Oral Drug 

Delivery (Swarbrick and Selassie eds. 1994),79-110 
CB2 Garnett et al., Pharmacokinetic Evaluation of Twice-Daily Extended-Release 
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Carbamazepine(CBZ) and Four-Times- Daily Immediate-Release CBZ in Patients with 
Epilepsy, Epilepsia 39(3): 274-279, 1998 
Glatt, The World of the Fluid Bed, Fluid Bed Systems, 1-19 
Goodhart et al., An evaluation of Aqueous Film-forming Dispersions for Conrolled Release, 
Pharmaceutical Technology, April1984, 64-71 
Greenhill et al., A Pharmacokinetic/Pharmacodynamic Study Comparing a Single Morning 
Dose of Adderall to Twice-Daily Dosing in Children with ADHD. J. Am. Acad. Adolesc. 
Psychiatry, 42:10, October 2003 
Guidance for Industry: Extended Release Oral Dosage Forms: Development, Evaluation, and 
Application of In Vitro/In Vivo Correlations (1997) 
Guidance for Industry: Food- Effect Bioavailability and Fed Bioequivalence Studies (2002) 
Guidance for Industry: SUPAC-MR: Modified Release Solid Oral Dosage Forms (1997) 
Hall HS and Pendell RE, Controlled Release Technologies: Methods, Theory, and 
Applications, pp. 133-154 (Agis F. Kydonieus ed. 1980) 
Handbook of Pharmaceutical Excipients: Ethycellulose, Polymethacrylates, 4th ed. (2003), 
237-240, 462-468 
Handbook of Pharmaceutical Excipients: Polymethacrylates, 2nd Ed. (1994), 361-366 
Hans-Martin Klein & Rolf W. Gunther, Double Contrast Small Bowl Follow-Through with an 
Acid-Resistant Effervescent Agent, Investigative Radiology Vol. 28, No.7, July 1993, 581-585 
Harris, et al., Aqueous Polymeric Coating for Modified-Release Pellets, Aqueous Polymeric 
Coating for Pharmaceutical Dosage Forms (McGinity ed., 1989), 63-79 
Hawley's Condensed Chemical Dictionary 13th Ed. 1997, 584, 981 
Holt, Bioequivalence Studies of Ketoprofen: Product formulation, Pharmacokinetics, 
Deconvolution, and In Vitro- In Vivo correlations, Thesis submitted to Oregon State University, 
August20, 1997(1997) 
Husson et al., Influence of Size Polydispersity on Drug Release from Coated Pellets, 
International Journal of Pharmaceutics, 86 (1992) 113-121, 1992 
lmpax Laboratories Answer And Affirmative Defenses Shire Laboratories, Inc. v. lmpax 
Laboratories, Inc., Civil Action No. 03-CV-01164-GMS 
lmpax Laboratories, Inc.'s First Supplemental Responses to Shire Laboratories Inc.'s First Set 
of Interrogatories (Nos. 11-12) dated 3/28/05 
lmpax Laboratories, Inc.'s Memorandum in Support of the Motion to Amend Its Answer dated 
2/25/05 and exhibits thereto 
lmpax Laboratories, Inc.'s Reply Memorandum in Support of the Motion to Amend Its Answer 
dated 3/18/05 and exhibits thereto 
lmpax Laboratories, Inc's First Amended Answer and Affirmative Defenses, dated May 2, 2005 
Ishibashi et al., Design and Evaluation of a New Capsule-type Dosage Form for Colon-
targeted Delivery of DruQs, International Journal of Pharmaceutics 168, (1998} 31-40 
J. Sjogren, Controlled Release Oral Formulation technology, Rate Control in Drug Therapy, 

IC1985) 38-47 
Jarowski, The Pharmaceutical Pilot Plant, Pharmaceutical Dosage Forms: Tablets, Vol. 3, 2nd 
Ed. (1990), 303-367 
Kao et al., Lag Time Method to Delay Drug release to Various Sites in the Gastrointestinal 
Tract, Journal of Controlled Release 44(1997) 263-270 
Kiriyama et al., The Bioavailability of Oral Dosage Forms of a New HIV-1 Protease Inhibitor, 
KNI-272, in Beagle Dogs, Biopharmaceutics & Drug Disposition, Vol. 17125-234 (1996) 
Klaus Lehmann, Coating of Multiparticulates Using Polymeric Solutions, Multi particulate Oral 
Drug Delivery (Swarbrick and Sellassie ed., 1994) 51-78 
Krowczynski & Brozyna, Extended-Release Dosage Form!". Pt'· 123-131 (1987) 
Leon Lachman, Herbert A. Liebeman, Joseph L. Kanig, The Theory and Practice of Industrial 
Pharmacy, Second Edition (1976) 371-373 
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Leopold & Eikeler, Eudragit E as Coating Material for the pH-Controlled Drug Release in the 
Topical Treatment of Inflammatory Bowel Disease (IBD), Journal of Drug Targeting, 1998, Vol. 
6, No. 2, pp. 85-94 
Lin & Cheng, In-vitro Dissolution Behaviour of Spansule-type Micropellets Prepared by Pan 
Coating Method, Pharm. Ind. 51 No. 5 (1989) 528-531 
Liu et al., Comparative Release of Phenylprepanolamine HCI from Long-Acting Appetite 
Suppressant Product: Acutrim vs. Dexatrim, Drug Development and lndustral Pharmacy, 
10(10),1639-1661 (1984) ' 
Marcotte, et al., Kinetics of Protein Diffusion from a Poly(D, L-Lactide) Reservoir System. 
Journal of Pharmaceutical Sciences Vol. 79, No.5, May 1990 
Mathir, et al., In vitro characterization of a controlled-release chloropheniramine maleate 
delivery system prepared by the air-suspension technique, J. microencapsulation, Vol. 14, No. 
6,743-751 (1997) 
McGough, et al., Pharmacokinetics of SL 1381 (Adderall XR), an Extended-Release 
Formulation of Adderall, Journal of the American Academy of Child & Adolescent Psychiatry, 
Vol. 42, No. 6, June 2003, 684-691 
McGraw-Hill Dictionary of Scientific and Technical Terms, 5th Ed. (1994), 97,972 
Mehta, et al., Evaluation of Fluid-bed Processes for Enteric Coating Systems, Pharmaceutical 
Technology, April1986, 46-56 
Moiler, Dissolution Testing of delayed Release Preparations, Proceedings of the International 
Symposium held on 29th to 31st of January 1987 (the Bombay College of Pharmacy 1988), 
85-111 
Response to Office Action filed May 2, 2006 in U.S. Patent Application No. 11/091/010 · 
Office Action in U.S. Patent Application Serial No. 11/091,010, mailed February 3, 2006 
Office Action in U.S. Patent Application Serial No. 11/091,010, mailed July 13, 2006 
Response to Office Action filed July 18,2006 in U.S. Patent Application No. 11/091,010 
Office Action in U.S. Patent Application Serial No.11/091,010, mailed October 10,2006 
Office Action mailed March 2, 2005 in European Patent Application No. 99 970594.0-2123 
Opening Expert Report of Dr. Michael Mayersohn, expert for lmpax Laboratories Inc. and 
exhibits thereto , March 12, 2005 
Opening Expert Report of Dr. Walter Chambliss, expert for lmpax Laboratories, Inc. and 
exhibits thereto, March 15, 2005 
Order Construing The Terms Of U.S. Patent Nos. 6,322,819 And 6,605,300 Shire 
Laboratories, Inc. v. lmpax Laboratories, Inc., Civil Action No. 03-CV-01164-GMS 
PDR Drug information for Ritalin LA Capsules, April (2004) 
Pelham, et al., A Comparision of Morning-Only and Morning/Late Afternoon Adderall to 
Morning-Only, Twice-daily, and Three Times-Daily Methyphenidate in Children with Attention-
DeficiVHyperactivity Disorder, Pediatrics,Vol. 104, No.6, December 1999 
Physicians' Desk Reference: Adderall, 51st Ed. (1997) 
Physicians' Desk Reference: Adderall, 56th Ed. (2002) 
Physicians' Desk Reference: Dexedrine, 56th ed. (2002) 
Physicians' Desk Reference: Ritalin, 56th Ed. (2002) 
Porter and Bruno, CoatinQ of Pharmaceutical Solid-DosaQe Forms, 77-160 
Prescribing Information: Dexedrine, brand of dextroamphetamine sulfate (2001) 
R. Bianchini & C. Vecchio, Oral Controlled Release Optimization of Pellets Prepared by 
Extrusion- Spheronization Processing, IL Farmaco 44(6), 645-654, 1989 
Rambali, et al., Using experimental design to optimize the process parameters in fluidized bed 

IQranulation on a semi-full scale, International Journal of Pharmaceutics 220 (2001) 149-160 
Remington: The Science and Practice of Pharmacy, Basic Pha~::acokinetics, 16th Ed. (1980), 
693 
Remington: The Science and Practice of Pharmacv, Elutriation, 20th Ed.(2000), 690 
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Docket No.: 2034211202653-US8 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Amir Shojaei et al. 

Application No.: 111383,066 

Filed: May 12, 2006 

For: CONTROLLED DOSE DRUG DELIVERY 
SYSTEM 

Confirmation No.: 7083 

Art Unit: 1615 

Examiner: Not Yet Assigned 

INFORMATION DISCLOSURE STATEMENT (IDS) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-14 50 

Dear Sir: 

This Information Disclosure Statement is submitted in accordance with 37 C.F.R. 1.97, 
1.98, and it is requested that the information set forth in this statement and in the listed documents 
be considered during the pendency of the above-identified application, and any other application 
relying on the filing date of the above-identified application or cross-referencing it as a related 
application. 

1. This IDS should be considered, in accordance with 37 C.F.R. 1.97, as it is filed: 
(Check one of the boxes A-D) 

D A. within three months of the filing date of the above-identified national 
application or within three months of the entry into the national stage of the 
above identified national application 

GJ B. before the mailing date of a first office action on the merits, or a first office 
action after filing a request for continued examination. 

DC. after (A) and (B) above, but before final rejection or allowance, and 
Applicants have made the necessary statement in box "i" below or paid the 
necessary fee in box "ii" below. 
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(check one of the boxes "i" and "ii" below:) 

D i. Counsel states that, upon information and belief, each item of 
information listed herein was (check one ofboxes (a) or (b)) 

0Ca) first cited in any communication from a foreign patent office in 
a counterpart foreign application not more than three months prior 
to the filing of this IDS; or 

D (b) not cited in a communication from a foreign patent office in a 
counterpart foreign application and, to the knowledge of 
undersigned after making reasonable inquiry, was not known to 
any individual designated in 1.56( c) more than three months prior 
to the filing of this IDS. 

D ii. A check for the fee set forth in 1. 17(p ), presently believed to be $180, 
is enclosed. 

On. after (A), (B) and (C) above, but before payment of the issue fee: Applicant 
petitions under 37 C.F.R. 1.97(d) for the consideration of this IDS. Under 
37 CFR 1.17(p) a check in the amount of $180.00 is enclosed. Counsel 
certifies that, upon information and belief, each item of information listed 
herein was 

(check one of the boxes "a" and "b" below:) 

D (a) first cited in any communication from a foreign patent office in 
a counterpart foreign application not more than three months prior 
to the filing of this IDS; or 

D (b) was not cited in a communication from a foreign patent office 
in a counterpart foreign application and, to the knowledge of 
undersigned after making reasonable inquiry, was not known to 
any individual designated in 1.56( c) more than three months prior 
to the filing of this IDS. 

2. In accordance with 37 C.F.R. 1.98, this IDS includes a list (e.g., form PTO/SB/08) of 
all patents, publications, or other information submitted for consideration by the office, either 
incorporated into this IDS or as an attachment hereto. A copy of each document listed is attached, 
except as explained below. 

(check boxes A, B and/or C and fill in blanks, if appropriate.) 

2 
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0 A. Pursuant to the Notice issued by the United States Patent and Trademark 
Office dated July 11, 2003 waiving the requirements of 37 C.P.R. § 
1.98(a)(2)(ii), a copy/copies of the United States Patent on PTO/SB08 
is/are not being submitted. 

DB. Document(s) is (are) deemed substantially cumulative to 
document(s) , and, in accordance with 1.98(c), only a copy of 
each ofthe latter documents is enclosed. 

DC. Certain documents were previously cited by or submitted to the Office in 
the following prior applications, which are relied upon under 35 U.S.C. 
120: 

<<INSERT SERIAL NO. & FILING DATE>> 

Applicant identifies these documents by attaching hereto copies of the forms PT0-892, PT0-1449 
and/or PTO/SB/08 from the files of the prior application(s) or a fresh PTO/SB/08 listing these 
documents, and request that they be considered and made of record in accordance with 1.98(d). Per 
3 7 CFR 1.98( d), copies of these documents need not be filed in this application. 

0 3. Cite Nos. 1-6 under Foreign Patent Docs. are not in the English 
language. In accordance with 1.98( c), Applicant states: 

0 An English translation of each document (or of the pertinent 
portions thereof), or a copy of each corresponding English
language patent or application, or English-language abstract (or 
claim) is enclosed. 

0 The requirement for a concise explanation of the relevance of any 
foreign language document is satisfied by the attached Notice; 
citation of the documents cited in the Notice shall not be construed 
as an admission that they are or are considered to be, material to 
patentability of the subject matter claimed herein (See MPEP 
§609). 

OA concise explanation of the relevance of document(s) 
is set forth as follows: [Insert concise explanation of 

relevance] 

OA concise explanation of the relevance of document(s) __ can 
be found on page(s) __ of the specification. 

OA concise explanation of document(s) ___ can be found on the 
attached sheet. 
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D 4. No explanation of relevance is necessary for documents in the 
English language (see reply to Comments 67 in the preamble to 
the final rules; 1135 OG 13 at 20). 

GJ 5. Other information being provided for the examiner's 
consideration follows: 

A Notice of Reason of Refusal, dated June 26, 2007, which issued during the prosecution 
of Japanese Application No. 2000-576830 which corresponds to the present application. 

6. In accordance with 37 C.F.R. 1.97(g) and (h), the filing of this IDS should not be 
construed as a representation that a search has been made or that information cited is, or is 
considered to be, material to patentability as defined in § 1.56 (b), or that any cited document listed 
or attached is (or constitutes) prior art. Unless other-wise indicated, the date ofpublication indicated 
for an item is taken from the face or the item and Applicant reserves the right to prove that the date 
of publication is in fact different. 

Early and favorable consideration is earnestly solicited. 

No fee is believed to be due for the filing of this Information Disclosure Statement. The 
Commissioner is authorized to charge any deficiency of up to $300.00 or credit any excess in this 
fee to Deposit Account No. 04-0100. 

Dated: August 20, 2007 Respectfully submitted, 

By !FBI Flynn Barrison (53,970) 
Paul M. Zagar 

Registration No.: 52,392 
DARBY & DARBY P.C. 
P.O. Box 770 
Church Street Station 
New York, New York 10008-0770 
(212) 527-7700 
(212) 527-7701 (Fax) 
Attorneys/ Agents For Applicant 
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That each item of information contained in the information disclosure statement was first cited in any communication 
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information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
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D See attached certification statement. 
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requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 
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application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be 
disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an application 
which became abandoned or in which the proceedings were terminated and which application is referenced by either a 
published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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CITED REFERENCE 4 

PATENT ABSTRACTS OF JAPAN 

(11 )Publication number : 59-Q82311 

(43)Date of publication of application : 12.05.1984 

A61K 9116 
II A61K 9148 

A61K 311545 

(21)Application number: 57-194154 

(22)Date of filing : 04.11.1982 

(71 )Applicant : SHIONOGI & CO LTD 

(72)Inventor : TAKAGISHI YASUSHI 
NODA KINSABURO 

r--

(54) SUSTAINED RELEASE PREPARATION OF CEPHALEXIN 

(57)Abstract: 
PURPOSE: The titled preparation useful for infectious diseases, obtained by blending an entric 
component of cephalexin with a rapidly dissolving component of it in a specific ratio, coating the 
enteric component with a copolymer methacrylic acid and methyl methacrylate, shellac, etc. in a 
specific thickness. 
CONSTITUTION: A rapidly dissolving cephalexin (rapidly dissolving component for short) is 
blended with an entric cephalexin (enteric component for short) in a ratio of 3:7 (weight on 
calculated as potency), to give a sustained release preparation of cephalexin. In the operation, 
the enteric component used is obtained by coating granules of the rapidly dissolving component 
with an enteric coating base consisting of a copolymer of methacrylic acid, methyl methacrylate, 
shellac, talc, stearic acid, and a plasticizer, having about 6 dissolution pH until the weight of the 
granules is increased by 0.3W0.6. This sustained release preparation exhibits sufficient effect by 
administration of every 12hr, and administration during sleeping hours can be avoided. 
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(54) LAMINATED FORMULATION 

(57)Abstract: 

ANDOU TOMIHITO 
NAKAMICHI KOICHI 
IZUMI SHIYOUGO 

PURPOSE: To obtain sustained release laminated formulation of flavoxate hydrochloride useful 
for medical drug having stabilized release of drug, safety and reduced bitterness, etc., in 
administration by laminating sustained release part and quick release part respectively 
comprising specific substances. 
CONSTITUTION: Two parts composed of a sustained release part comprising three layers of A) 
flavoxate hydrochloride-containing layer, B) intermediate layer and C) enteric skin substance 
layer and a quick release part comprising D) flavoxate hydrochloride-containing layer and E) 
acid-soluble skin substance layer are laminated to afford the aimed formulation. Combination of 
hydroxypropyl methyl cellulose acetate succinate as the C-layer component and starch as the 
B,....layer component is effective. Mixing weight ratio of flavoxate hydrochloride in the quick 
release part and in the sustained release part is 1 :0.5-4, preferably 1:1-4, especially 1 :2.3. 
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(54) RELEASE START CONTROLLING TYPE PHARMACEUTICAL PREPARATION 

( 5 ?)Abstract: 
PURPOSE: To obtain a release start controlling type pharmaceutical preparation capable of 
freely regulating the time for the relee of a medicine from the pharmaceutical preparation and 
the relee rate of the medicine after starting the release of the medicine. 
CONSTITUTION: This release start controlling type pharmaceutical preparation is obtained by 
coating a central core containing a medicine with a coating layer containing a water-insoluble 
polymer and a silicone. When a holding material for the silicone (preferably light silicic anhydride) 
is further added to the coating layer, a large amount of the silicone can be contained in the 
coating layer and a pharmaceutical preparation good in stability without changing the time for 
the medicine to start the release and release rate with time even if the large amount of the 
silicone is contained can be obtained. Furthermore, the time for the medicine to start the 
release can freely be regulated by changing the thickness of the coating layer and the release 
rate of the medicine after starting the release can be regulated by changing the composition of 
the coating layer An ethyl acrylate-methyl methacrylate-trimethylammonium chloride ethyl 
methacrY-late copolymer is preferred as the water-insoluble polymer in the coating layer and a 
silicone resin or a silicone oil is preferred as the silicone. 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Ciaim(s)] 
[Claim 1] Emission initiation control mold pharmaceutical preparation characterized by covering 
the constituent containing a drug with the coat layer containing a water-insoluble nature 
macromolecule and silicone. 
[Claim 2] Emission initiation control mold pharmaceutical preparation according to claim 1 which 
is one sort as which a water-insoluble nature giant molecule is chosen from ethyl-acrylate 
methacrylic acid methyl methacrylic acid chlorination trimethylammonium ethyl and a copolymer, 
ethyl cellulose, methacrylic acid, an ethyl acrylate and a copolymer, methacrylic acid, methacrylic 
acid methyl and a copolymer, hydroxypropylmethylcellulose phthalate, hydroxypropyl
methylcellulose acetate succinate, carboxy methyl ethyl cellulose, and cellulose acetate 
phthalate, or two sorts or more. 
[Claim 3] Emission initiation control mold pharmaceutical preparation according to claim 1 whose 
silicone is silicone resin or silicone oil. 
[Claim 4] Furthermore, emission initiation control mold pharmaceutical preparation according to 
claim 1 which contains the supporter of silicone in a coat layer. 

[Translation done.] 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Industrial Application] This invention relates to the emission initiation control mold 
pharmaceutical preparation which can adjust freely the time amount to which a drug starts 
emission, and the drug release rate after drug release initiation from pharmaceutical preparation. 
[0002] 
[Description of the Prior Art] If drugs are in charge of the application, the singularity according 
to security and various purposes of effectiveness and safety is required. For this reason, the 
system by which it can move aside is demanded of the target site only for the initial complement 
as delivery over need time amount in the drug by devising dosage forms. Although the sustained 
release drug which adjusts the emission rate of the drug from pharmaceutical preparation, and 
already gives continuous effectiveness to this demand was put in practical use, the 
pharmaceutical preparation which controls time amount until emission of a drug begins in recent 
years was invented. As a coat of the pharmaceutical preparation which obtains the ragtime to 
what a coat is destroyed as such pharmaceutical preparation because the water bloating 
tendency matter expands, and a drug emits (JP,62-30709,A, JP,4-33823,A), and emission 
initiation The thing using the water-repellent salt and acrylic-acid system polymers of a fatty 
acid, such as magnesium stearate and calcium stearate, ( .. IP,4-235123,A), [,such as a metal 
salt, ] And the thing [the collection of the 7th annual convention lecture summaries of Academy 
of Pharmaceutical Science and Technology, Japan and p84 (1991)] using the interaction of 
OIDORAGITTO RS (product made from REMU Pharma) and an organic acid etc. is mentioned. 
[0003] 
[Problem(s) to be Solved by the Invention] However, there are various purposes in drugs and 
pharmaceutical preparation with the various drug release devices according to this is called for. 
Therefore, the purpose of this invention is to obtain the pharmaceutical preparation of a new 
configuration of that a drug can control the time amount which starts emission, and the drug 
release rate after drug release initiation from pharmaceutical preparation. 
[0004] 
[Means for Solving the Problem] As a result of this invention person's inquiring wholeheartedly in 
view of this actual condition, when covering the constituent containing a drug with the coat layer 
containing a water-insoluble nature macromolecule and silicone, a header and this invention were 
completed for the ability of the emission rate of the drug after emission initiation for the 
emission start time of a drug to be freely aqjusted by changing the thickness of the coat layer, 
and to be adjusted by changing the presentation of a coat layer further. 
[0005] That is, the emission initiation control mold pharmaceutical preparation characterized by 
this invention covering the constituent containing a drug with the coat layer containing a water
insoluble nature macromolecule and silicone is offered. 
[0006] that to which the constituent containing a drug makes the core of pharmaceutical 
preparation in the pharmaceutical preparation of this invention -- it is -- the crystal of a drug -
what remained as it was, or added the excipient usually used for physic pharmaceutical 
preparation, a binder, lubricant, etc., and was used as various solid preparations generally used as 
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(57) Abstract 

A dosage form and a method are disclosed and claimed for administering a drug in a sustained and constantly ascending rate per unit 
time to provide an intended therapeutic effect while concomitantly lessening the development of unwanted effects. 
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(54) PRODUCTION OF NUCLEAR PARTICLE 

(57)Abstract: 
PROBLEM TO BE SOLVED: To obtain a process for production nuclear particles having a sharp 
grain size distribution and sufficient strength by executing granulation by controlling the liquid 
drops of a spray liquid to be sprayed in such a manner that the coarse liquid drops having 
specific grain sizes or above among these liquid drops attain specific vol.% or below while 
progressing coating. 
SOLUTION: This process for producing the nuclear particles comprises executing granulation by 
spraying the spray liquid contg. a binder while forming a fluidized bed of ray material particles by 
using a combined type fluidized bed device accompanied with Ll kinds of rolling, stirring and 
jetting (including a Wurster type). In such a case, the viscosity of the spray liquid to be sprayed 
is ~20 centipoises at 20° C and the granulation is executed while the coating is progressed by 
controlling the coarse liquid drops of the grain size L30,um among the liquid drops of the spray 
liquid to be sprayed to attain 5.10vol.%. The pharmaceuticals contain the resulted nuclear 
particles, the combined particles of the nuclear particles and functional blank materials and 
functional particles as well as combined particles. As a result, the nuclear particles having the 
sharp grain size distribution and the sufficient strength are produced. The nuclear particles are 
adequately usable as the nuclear particles for designing the combined particles by coating, 
addition working treatment, etc., on the particle surface by a wet process or dry process for the 
purposes of adding function, etc., thereto. 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
2.**** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

CLAIMS 

[Ciaim(s)] 
[Claim 1] In the manufacture approach of the nuclear particle which performs a granulation while 
spraying the spray liquid containing a binder, forming the fluid bed of a raw material particle using 
rolling, stirring, and the compound-die fluid bed equipment accompanied by one or more sorts of 
a jet (the Wurster format is included) The manufacture approach of the nuclear particle 
characterized by corning advancing [ control so that a rough drop with a particle size of 30 
micrometers or more becomes below 1 0 volume % among the drops of the spray liquid with which 
the viscosity of the spray liquid sprayed is 20 or less centipoises, and is sprayed at 20 degrees 
C, and ] coating. 
[Claim 2] the manufacture approach of the nuclear particle characterize by control the amount 
of spraying of spray liquid in the manufacture approach of the nuclear particle which perform a 
granulation while spray the spray liquid containing a binder, form the fluid bed of a raw material 
particle using rolling, stirring, and the compound die fluid bed equipment accompanied by one or 
more sorts of a jet ( the Wurster format be include) so that an exhaust-gas temperature become 
high 3 degrees C or more from the adiabatic saturation temperature under an equipment 
installation environment. 
[Claim 3] The manufacture approach according to claim 2 characterized by controlling so that a 
rough drop with a particle size of 30 micrometers or more becomes below 1 0 volume % among 
the drops of the spray liquid sprayed. 
[Claim 4] The manufacture approach according to claim 2 or 3 that the viscosity of spray liquid 
is 20 or less centipoises at 20 degrees C. 
[Claim 5] claims 1-4 which are those in which spray liquid contains the SSL grade (viscosity is 
2.0 to 2.9 centipoise under 20 degrees C with a 2-% of the weight water solution) of 
hydroxypropylcellulose as a binder at least -- either -- the manufacture approach of a 
publication. 
[Claim 6] claims 1-5 whose ratios (d95/ d5) of the particle size (d95) of 95 % of the weight of 
minus sieve passage accumulation to the particle size (d5) of 5 % of the weight of minus sieve 
passage accumulation of the last granulation object obtained are 3.0 or less -- either -- the 
manufacture approach of a publication. 
[Claim 7] a claim --the nuclear particle corned by the manufacture approach of a publication 
one to 6 either. 
[Claim 8] The manufacture approach of the compound-ized particle characterized by making a 
nuclear particle compound-ize by making a coating coat form in the front face by spraying the 
solution containing a functional material and drying using a nuclear particle according to claim 7. 
[Claim 9] The manufacture approach of the compound-ized particle characterized by making a 
nuclear particle compound-ize by blending the functional particle of a particle size smaller than 
this with a nuclear particle according to claim 7, applying mechanical consolidation and a shear 
to this, adhering and combining both. 
[Claim 1 0] The compound-ized particle manufactured by the manufacture approach according to 
claim 8 or 9. 
[Claim 11] Pharmaceutical preparation containing a compound-ized particle according to claim 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Field of the Invention] This invention relates to the compound-ized particle obtained by the 
manufacture approach of the manufacture approach of the nuclear particle which has 
reinforcement more sharp [ particle size distribution ] in a detail, and sufficient, the nuclear 
particle obtained by the list by this manufacture approach, and the compound-ized particle using 
the nuclear particle, and this manufacture approach, and the pharmaceutical preparation 
containing these about the nuclear particle obtained by the manufacture approach list of a 
nuclear particle by this manufacture approach. 
[0002] 
[Description of the Prior Art] In recent years, the particle engineering which pursued the 
functionality of a particle by the advance of equipment etc. becomes possible, and positioning of 
a nuclear particle (heart matter) is very large in it. For example, by coating the surface layer of a 
nuclear particle (heart matter) with additives (basis), such as a material (functional material) 
which has functionality, such as emission control, and considering as multilayer structure etc., it 
is very useful to give functionality and it is used widely. 
[0003] However, what is used as a nuclear particle (heart matter) is chosen from additives 
(basis) in many cases, and there is no example of having performed the particle design, using a 
principal component or a chief remedy as a nuclear particle not much. It is because it is required 
the mechanical strength which is extent which breaks at the time of that particle size 
distribution of a nuclear particle (heart matter) is sharp and coating actuation, or is not 
powdered, that it is a real ball as much as possible, etc., and this is considered to be the reason 
nil why such a technical difficulty is big. 
[0004] Although it is conquerable to some extent about the problem of these reinforcement, a 
configuration, and particle size with after treatment, such as a powder cliff, especially about the 
sharpness of particle size distribution, it is not satisfactory, and considers as the difficult 
technical problem. Namely, although the granulation object which serves as a nucleus (heart) 
first by the general corning methods, such as the centrifugal corning method, the rolling corning 
method, a stirring mixing granulation method, the fluid bed corning method, the extrusion corning 
method, or a method of corning the compound die accompanied by these one or more sorts, is 
built Although the width of face of the particle size distribution is broadcloth therefore, the 
method of dividing this by the screen and preparing the particle of a required particle size as a 
nuclear particle is usual, time and effort is taken and there is a difficulty that productivity is low. 
[0005] therefore, as an additive (basis) used widely for the application as a nuclear particle 
(heart matter) on an actual particle design for example, the spherical granulation which consists 
of white soft sugar and a starch system, a purified sucrose system, a lactose, a crystalline 
cellulose system, etc. like trade name Nonpareil (Freund Industrial make), although the spherical 
granulation of crystalline cellulose is similarly known like trade name eel FIA (Asahi Chemical 
Industry Co., Ltd. make) These are divided into a fraction with a desirable particle size of 150 
micrometers or more by the screen after granulation, as already stated. It is a usual state to 
coat a case to build a layer by coating of a principal component or a chief remedy in the upper 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
2.**** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

CLAIMS 

[Ciaim(s)] 
[Claim 1] (A) a carboxymethyl cellulose-- alkali metal-- a salt-- carboxy methyl starch-
alkali metal -- a salt -- and -- a cross -- carboxyl -- methyl cellulose -- alkali metal -- a salt 
-- from -- becoming -- a group -- choosing -- having -- one -- a sort -- or -- two -- a sort -
-more than-- and--(-- 8 --)--magnesium-- containing-- water solubility-- alkali-- the 
matter -- from -- becoming -- a basis . 
[Claim 2] The basis according to claim 1 which is one sort chosen from the group which the 
water-soluble alkali matter containing magnesium becomes from a magnesium oxide, a 
magnesium hydroxide, and a magnesium carbonate, or two sorts or more. 
[Claim 3] The basis according to claim 1 or 2 whose loadings of the water-soluble alkali matter 
which contains magnesium to one sort or two sorts or more of 1 weight sections chosen from 
the group which consists of the alkali-metal salt of a carboxymethyl cellulose, an alkali-metal 
salt of carboxy methyl starch, and an alkali-metal salt of cross carboxyl methyl cellulose are 0.2 
- 5 weight section. 
[Claim 4] Time limit emission mold pharmaceutical preparation characterized by covering a basis 
according to claim 1 to 3 in the outer shell layer of the main lock containing drugs. 
[Claim 5] Gradual release-ized pharmaceutical preparation characterized by mixing and corning 
drugs and a basis according to claim 1 to 3. 

[Translation done.] 
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.::.-;v~-rmilliltf!Jt1M;::o :.~iltf!Jt/{-~~ ;Hl 

7 .::..:z. v-?<--r7ktfflv'-c@f.il: l, ~ti, 7- t:•- F ~ 
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1 

-SuSTAINED RELEASE FORMULATION OF 0-THREO-METHYLPHENIDATE 
Field of the Invention 

This invention relates to a sustained-release 

formulation of methylphenidate. 

bachground of the Invention 

Methylphenidate is a known drug. It is used primarily 

to treat hyperactive children. It is a controlled 

substance. 

Methylphenidate is a chiral molecule. The properties 

10 of the enantiomers have been investigated to some extent, 

although the drug is still administered as the racemate. 

It is generally thought that d-threo-methylphenidate 

15 

(abbreviated herein as dtmp) is the active material, and 

that its antipode (ltmp) is metabolised more rapidly. 

Methylphenidate is often administered in a sustained

release formulation. For example, a coated tablet 

comprising racemic methylphenidate is administered, with a 

view to maintaining a therapeutically-effective level of 

the drug in circulation. This formulation does not provide 

20 satisfactory or reproducible dosing. 

Srinivas et al, Pharmaceutical Research 10(1):14 

( 1993} , disclose a further disadvantage of known 

methylphenidate sustained-release formulations, i.e. that 

serum levels of the drug are increased by chewing. Many 

25 children chew tablets, and are therefore liable to receive 

an unnecessarily high dose of a controlled substance. 

Patrick et al, Biopharmaceutics and Drug Disposition 

10:165-171 (1989), describe the absorption of sustained

release methylphenidate formulations compared to an 

30 immediate-release formulation. It is suggested that the 

optimum dosage of methylphenidate for children is 0.5-0.7 

mgfkgfday. 

Summary of the Invention 

The present invention is based on an appreciation of 

35 the fact that, although it is possible to provide a model 

of chiral drug distribution, and measure the concentration 

of individual enantiomers and their breakdown products in 
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a subject, over time, this is a poor model for 

understanding the effectiveness of the enantiomers. Since, 

after an initial period, the sustained-rel~ase formulation 

should ideally release the active material as evenly as 

5 possible, the administration of a racemate, i.e. of two 

related compounds, takes no account of interaction between 

the enantiomers. According to this invention, it has 

surprisingly been found both that there is considerable 

interaction, and that dtmp provides relatively linear 

10 kinetics within the clinically effective dose range in a 

suitable model, and is therefore suitable for incorporation 

in a sustained-release formulation. The experiments and 

data on which this discovery is based are given below. 

Description of the Invention 

15 The dtmp that is used in this invention is 

substantially free of its antipode ( 1 tmp) , e.g. in an 

enantiomeric excess (ee) of at least 70%, preferably at 

least 90%, and more preferably at least 95%. The dtmp may 

be substantially enantiopure. It may be used in the form 

20 of any suitable salt, e.g. the hydrochloride. 

25 

The dtmp may be administered by the same means as is 
known for racemic methylphenidate, in a sustained-release 

formulation, e.g. a coated tablet. It may be administered 

in any other conventional sustained-release formulation, 

via any suitable route of administration. conventional 

dosing parameters may be adopted, i.e. those which are 

known to or adapted to the practice of those skilled in the 

art. 
Compositions of the invention may be administered for 

30 known purposes, e.g. the treatment of attention-deficient 

hyperactivity disorder (ADHD; this term is used herein to 

encompass attention-deficit disorder) ·in pre-pubertal 

children and in adults, as a stimulant in cancer patients 

treated with narcotic analgesics, and also for the 

35 treatment of depression (e.g. in AIDS patients), compulsive 

shopping disorder, narcolepsy and hypersomnia. By contrast 

to known formulations of methylphenidate, the present 
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invention may have any or all of the following advantages: 

linear kinetics within the clinically effective dose range, 

the reduction of exposure to a controlled substance, 

reduced side-effects (which include anorexia, insomnia, 

stomach ache and headache), reduced abuse potential, 

reduced CNx' a reduced level of active material even when 

chewed, reduced patient variability, reduced interaction 

with ltmp or other ~rugs, and less variability between fed 

and fasted subjects. 

By controlling the nature of the formulation, it is 

possible to control dissolution in vitro, and thus match or 

exceed the US National Formulary (NF) drug release profile 

for methylphenidate hydrochloride. Further, when 

administered to a healthy subject, a serum level of dtmp 

15 can be attained that is at least 50% of CNx' over a period 
of at least 8 hours, e.g. 8-16, 8-12 or 8-10 hours. Thus, 

for example, a shorter release period may be preferred or 

a different period before the serum level drops below a 

different proportion of c~x· 

20 The serum level may be also controlled so that it 

remains high during the day, after taking a dosage in the 

morning, and is reduced in the evening, before it can have 

any undesirable effect on sleeping patterns. Preferably, 

the serum level is at least 50% CNx after 8 hours and less 

25 than 25% c~x after 12 to 16 hours. 

A formulation of the invention may be a unit dosage 

such as a tablet, capsule or suspension. It may be in 

matrix, coating, reservoir, osmotic, ion-exchange or 

density exchange form. It may comprise a soluble polymer 

30 coating which is dissolved or eroded, after administration. 

35 

Alternatively, there may be an insoluble coating, e.g. of 

a polymer, through which the active ingredient permeates, 

as from a reservoir, diffuses, e.g. through a porous 

matrix, or undergoes osmotic exchange. A further option 

for a sustained-release formulation involves density 

exchange, e.g. in the case where the formulation alters on 

administration, e.g. from microparticles to a gel, so that 
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the active ingredient diffuses or permeates out. Ion-based 

resins may also be used, the active component being 

released by ionic exchange, and wherein the rate of release 

can be controlled by using cationic or anionic forms of the 

5 drug. 

It is preferred to use a formulation in this invention 

that is resistant to. chewing, e.g. micronised particles 

that are individually coated and which do not immediately 

release the active component on chewing, or possibly even 

10 actively discourage chewing by their consistency. The 

various effects etc may be due to the use of dtmp and/or 

the absence of ltmp. 

Comparative Pharmacodynamics of d-threo-methylphenidate and 

Racemate 

15 The study design was based on that described by Aoyama 

20 

et al, J. Pharmacobio-Dyn. 13:647-652 (1990). Male Wistar 

rats were dosed with methylphenidate hydrochloride or its 

d-isomer at nominal dose levels of 

racemate: 1.5, 3, 4.5 or 6 mg basefkg body weight 

d-isomer: 0.75, 1.5, 2.25 or 3 mg base/kg body weight 

Blood samples were taken pre-dose, and 7 min, 15 min, 

30 min, 45 min, 1 h, 1.5 h, 2 h, 3 h, 4.5 h, 6 h, 8 h 

25· post-dose. The samples were centrifuged to separate the 

plasma. Plasma samples were assayed for dtmp, by liquid 

chromatography mass spectrometry. 

The results are shown in the accompanying drawing. 

Figure 1 gives a comparison of the AUC (area under the 

30 curve) for values, obtained from plasma concentration of 

dtmp, versus time, for dtmp and methylphenidate (at 

equivalent dtmp quantities) dosed at a range of dtmp 

concentrations. Both curves show non-linear kinetics, 

evident as a point of disjunction in each curve. As the 

3 5 doses administered are increased, the quantity absorbed 

(i.e. AUC) increases in a linear fashion, until the 

disjunction, when the absorbed quantity is dramatically 
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increased. This disjunction occurs within the clinically

relevant range (16-140 mg.h/ml in humans) for racemate 

dosing, but, surprisingly, is outside of this range for 

dtmp dosing. 

This means that conventional dosing of the racemate, 

which involves increasing amounts of the drug, cannot be 

satisfactorily controlled. The possibility exists that a 

dosage will be given that is unnecessarily high. 

Administration of dtmp has a surprising beneficial 

10 effect, in that a relatively linear dtmp AUC level in serum 

(lower curve) is achieved within the clinically-relevant 

range. The point of disjunction occurs outside the 

clinically-relevant range and, therefore, the flux of drug 

into and out of the circulatory system is more 

15 controllable. This makes dtmp suitable for incorporation 

in a sustained release formulation. 
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CLAIMS 

1.. A sustained-release formulation of d-threo-

methylphenidate (dtmp). 

2 • A formulation according to claim 1., which meets, or 

5 exceeds in terms of slqwer dissolution, the NF drug release 

profile for methylphenidate hydrochloride. 

3. A formulation according to claim l. or claim 2, which 

comprises less than 20 mg dtmp per unit dosage. 

4 • A formulation according to claim 3 , which comprises 

1.0 less than 1.5 mg dtmp per unit dosage. 

5. · A formulation according to any of claims l. to 4, 

selected from those comprising a soluble, erodable or 

otherwise modified coating, and those having an insoluble 

coating through which the dtmp passes, in use. 

1.5 6. A formulation according to any of claims l. to 5, in 

which the dtmp is micronised. 

7. A formulation according to any of claims l. to 6, which 

(on average} when administered to (a sample of) healthy 

subjects, exhibits a serum level of dtmp of at least 50% 

20 C~x' over a period of at least 8 hours. 

8. A formulation according to claim 7, wherein the period 

is 8 to 1.2 hours. 

9. A formulation according to claim 7 or claim 8, wherein 

the serum level is less than 25% c~x after 1.2 to 1.6 hours. 

25 1.0. A formulation according to any of claims l. to 9, w};lich 

on administration to a healthy subject, exhibits c.x of 2 

to 20 ngfml at a dosage of at least 2 mg. 

l.l.. A formulation according to any of claims 7 to 1.0, 

wherein c~x is substantially unaffected by chewing. 

30 1.2. A method for treating a subject having a disorder 

capable of treatment using methylphenidate, which compri~es 

administering to said subject a sustained-release 

formulation comprising dtmp in an amount sufficient to 

maintain a serum level of at least 50% of the maximum 

35 level, for at least 8 hours. 

1.3. A method according to claim 1.2, wherein at least the 

initial dosage is less than 1.5 mg dtmp per day. 
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14. A method according to claim 12 or 13 , wherein the 

subject is adult and the disorder is compulsive shopping 

disorder, narcolepsy or hypersomnia. 

15. A method according to claim 12 or 13 , wherein the 

disorder is attention-deficit hyperactivity disorder. 

16. A method according to claim 12 1 wherein said amount is 

less than 1 mgfkgfday. 

17. A method according to claim 12 1 wherein said amount is 
less than 0.5 mg/kgfday. 
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Chart 1 

Comparison of AUC for d-isomer; d-isomer vs racemate dosing 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
2.**** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

CLAIMS 

[Ciaim(s)] 
[Claim 1] The sustained release drug characterized by consisting of a fast-discharging part 
containing the difficulty water solubility drug which was damp and was processed by the 
improvement agent, and ****** to which coating of the core granulation containing the difficulty 
water solubility drug which was damp and was processed by the improvement agent was carried 
out in the enteric layer. 
[Claim 2] The sustained release drug according to claim 1 with which ****** and a fast
discharging part exist as granulation, respectively. 
[Claim 3] The sustained release drug containing the compound granulation with which it comes 
to carry out coating of the fast-discharging part to the perimeter of****** according to claim 1. 

[Claim 4] A sustained release drug given in either of claims 1-3 which has the water-soluble 1st 
isolation layer between core granulation and an enteric layer. 
[Claim 5] A sustained release drug given in the claim which has the water-soluble 2nd isolation 
layer between ****** and a fast-discharging part 3 or 4. 
[Claim 6] The sustained release drug according to claim 5 which contains in core granulation the 
compound granul;:~tion with which it comes to carry out coating of the water-soluble 1st isolation 
layer, an enteric layer, the water-soluble 2nd isolation layer, and the fast-discharging part to 
order. 
[Claim 7] A sustained release drug given in either of claims 4-6 in which the 1st isolation layer 
contains a water soluble polymer and a saccharide. 
[Claim 8] A sustained release drug given in either of claims 4-6 in which the 2nd isolation layer 
contains a water soluble polymer and a saccharide. 
[Claim 9] A sustained release drug given in. either of claims 1-8 whose difficulty water solubility 
drug is EKADO tolyl. 
[Claim 1 0] A sustained release drug given in either of claims 1-9 which is capsule 
pharmaceutical preparation. 

-----·-----------· 
[Translation done.] 
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*NOTICES* 
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1.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
2.**** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Field of the Invention] This invention relates to the sustained release drug containing the drug 
of difficulty water solubility. 
~00~ . 
[Description of the Prior Art] In order to maintain the effectiveness of a drug, sustained
release-drug-izing combining a fast-discharging part and****** is known (for example, JP,61-
13683,8 and JP,62-32166,8). However, each of these is restricted when using a soluble high 
drug comparatively. Since the remarkable decline in an absorption coefficient is generally seen 
when it is going to gradual-release-ize the drug of difficulty water solubility by these approaches, 
gradual release-ization by such approach is made difficult. Especially drug effect continuation 
according to gradual-release-izing when it is difficulty water solubility like EKADO tolyl and the 
disappearance half-life in blood is a short drug for example, becomes more difficult. 
[0003] 
[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the 
sustained release drug which drug effect's maintains by releasing the drug of diffic;;ulty water 
solubility gradually. It is offering the pharmaceutical preparation which the drug effect of a drug 
with the short disappearance half-life in difficulty water solubility like EKADO tolyl and blood 
maintains especially. 
[0004] 
[Means for Solving the Problem] The sustained release drug of this invention consists of a fast
discharging part containing the difficulty water solubility drug which was damp and was 
processed by the improvement agent, and ****** to which coating of the core granulation 
containing the difficulty water solubility drug which was damp and was processed by the 
improvement agent was carried out in the enteric layer. 
[0005] In a suitable embodiment, said ****** and fast-discharging part exist as granulation, 
respectively. 
[0006] In a suitable embodiment, the sustained release drug of this invention contains the 
compound granulation with which it comes to carry out coating of said fast-discharging part to 
the perimeter of said ******· 
[0007] In a suitable embodiment, the sustained release drug of this invention has the water
soluble 1st isolation layer between said core granulation and said enteric layers. 
[0008] In a suitable embodiment, the sustained release drug of this invention has the water
soluble 2nd isolation layer between said ****** and said fast-discharging parts. 
[0009] In a suitable embodiment, the sustained release drug of this invention contains in the core 
granulation containing a difficulty water solubility drug the compound granulation with which it 
comes to carry out coating of the water-soluble 1st isolation layer, an enteric layer, the water
soluble 2nd isolation layer, and the fast-discharging part to order. 
[001 0] In a suitable embodiment, a difficulty water solubility drug is EKADO tolyl. 
[0011] In a suitable embodiment, the sustained release drug of this invention is capsule 
pharmaceutical preparation. 
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[0012] 
[Embodiment of the Invention] In order that a fast-discharging part may emit a drug in the 
stomach and ****** may subsequently emit a drug in intestines, as for the sustained release 
drug of this invention, continuous drug effect is obtained. This pharmaceutical preparation may 
be the 1st and 2nd following pharmaceutical preparation typically. 
[0013] In the 1st sustained release drug of this invention, ****** and a fast-discharging part 
exist separately as enteric granulation and immediate-release granulation respectively. Coating 
of the core granulation containing the difficulty water solubility drug which this enteric 
granulation was damp and was processed by the improvement agent is carried out in the enteric 
layer. Immediate-release granulation is homogeneous on the core granulation and the essential 
target of enteric granulation, and is obtained on them. That is, it is granulation which does not 
have an enteric layer, including the difficulty water solubility drug which was damp and was 
processed by the improvement agent. By mixing these enteric granulation and immediate-release 
granulation at a desired rate, the 1st sustained release drug of this invention is obtained. 
[0014] In the 2nd sustained release drug of this invention, ****** and a fast-discharging part 
exist as compound granulation with which coating of the perimeter of****** was carried out by 
the fast-discharging part and which contains both ****** and a fast-discharging part in tl)e 
same granulation. Coating of the core granulation containing the difficulty water solubility drug 
which ****** got wet like the case of the 1st pharmaceutical preparation of the above, and was 
processed by the improvement agent is carried out in the enteric layer here. 
[0015] The amount of solvents required for the drug of difficulty water solubility contained in the 
core granulation of****** meaning the drug equivalent to "it being hard to melt", "it being very 
hard to melt", or "hardly melting" in the 1st and 2nd pharmaceutical preparation of the above, 
and melting 1 g of solutes and 1 ml may be the drug of the arbitration which is 1 OOml or more (20 
degrees C). [ which is defined by the Japanese pharmacopoeia ] As such a difficulty water 
solubility drug, EKADO tolyl, nifedipine, a griseofulvin, phenytoin, SURUFISOKISAZARU, 
aminopyrine, secobarbital, prednisolone, indomethacin, a phenacetin, phenobarbital, tolbutamide, 
etc. are mentioned. EKADO tolyl is used suitably. EKADO tolyl (N-[(S)-alpha-(acetyl thiomethyl) 
hydronalium cinnamoyl] glycine benzyl ester; N-[(S)-alpha-(mercaptomethyl) hydrocinnamoyl] 
glycine, benzyl ester, and acetate (ester) are enkephalinase inhibitors used as a hypotensive 
agent and a cardiac insufficiency remedy, and about 33microg [ ml ] (37 degrees C) /, the 
melting point of 70-74 degrees C, and the in-the-living-body disappearance half-life of the 
solubility to water are the drugs of 1 or less hour.) 
[0016] Since a dissolution rate becomes high so that it is small as much as possible, it is 
advantageous, and the particle size of the above-mentioned difficulty water solubility drug 
contained in the core granulation of ****** in the 1st and 2nd pharmaceutical preparation of the 
above is 1 0 micrometers. It is 3 micrometers or less preferably hereafter. When a detailed drug 
particle is not obtained in a crystallization phase, in order to aim at an improvement of a 
dissolution rate, a grinder etc. is used with a conventional method, it grinds, and surface area of 
a substantial drug is enlarged. as a grinder, a jet mill, a ball mill, a hammer mill, a pressurization 
mold homogenizer, a colloid mill, a nano mizer, a roller mill, etc. use, for example -- having -- a 
drug -- the mixed stock of independent or a drug, and an additive -- dry grinding -- or wet 
grinding is carried out. When grinding a drug with the low melting point, the small grinding 
approach of generation of heat is desirable. The content of the difficulty water solubility drug in 
core granulation is 45 - 65 % of the weight preferably 30 to 80% of the weight to core granulation. 

[0017] It gets wet the account of a top, and it is used in order for an improvement agent to 
improve **** on the front face of a particle of a difficulty water solubility drug and to improve a 
dissolution rate. That is, if a thin coat is formed in the front face of a bad damp drug 
(hydrophobicity and water-repellent drug with the large contact angle over water) and the ease 
of getting wet is improved, the property which crawls the water of a drug can weaken and it will 
become easy to distribute in water. That is, the solubility of a drug improves. such -- getting wet 
-as an improvement agent- hydroxypropylcellulose (HPC) --The hydroxypropyl 
methylcellulose (HPMC), methyl cellulose, Water soluble polymers, such as povidone, poly vinyl 
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alcohol, and gelatin, Sodium Iaury! sulfate, a monostearin acid polyethylene glycol, Glyceryl 
monostearate, polyoxyethylene RORUBITAN fatty acid ester, Surfactants, such as 
polyoxyethylene hydrogenated castor oil and a polyoxyethylene polyoxypropylene glycol, etc. are 
mentioned, and hydroxypropylcellulose and the hydroxypropyl methylcellulose are desirable 
especially. It gets wet, and an improvement agent is the form where it adheres to the particle 
front face of a difficulty water solubility drug, and is contained in core granulation together with a 
difficulty water solubility drug. It gets wet and the content in the core granulation of an 
improvement agent is 3 - 6 weight section preferably [ it is desirable and ] to 2 - 10 weight 
section and a pan below 20 weight sections to the difficulty water solubility drug 1 00 weight 
section. 
[0018] The core granulation of****** may contain the above-mentioned difficulty water 
solubility drug and the additive which is damp and is permitted on the galenical pharmacy of 
disintegrator, an excipient, a binder, a coloring agent, an aromatizing agent, a stabilizing agent, 
etc. in addition to an improvement agent. 
[0019] The above-mentioned disintegrator is drugs which give collapsibility to pharmaceutical 
preparation, and it is used in order to distribute a difficulty water solubility drug promptly. 
Disintegrator is matter which is excellent in compatibility with water although it does not dissolve 
in water, swells by contact in water, and helps contact in a drug and water. As such 
disintegrator, carboxy-methyl-starch sodium, cross carmellose sodium, crystalline cellulose, 
cross povidone, etc. are raised whenever [ carmellose calcium (CMC-calcium), 
hydroxypropylcellulose partial alpha-ized starch, carboxy-methyl-starch sodium, and low 
permutation ], and carmellose calcium, hydroxypropylcellulose, cross carmellose sodium, cross 
povidone, etc. are desirable especially. the content of the disintegrator in core granulation -- the 
difficulty water solubility drug 1 00 weight section -- receiving -- below 20 weight sections -
desirable - 5 - 15 weight section -- it is 7 - 12 weight section more preferably. 
[0020] The above-mentioned excipient is used in order to give predetermined magnitude and 
weight to pharmaceutical preparation. The excipient used for this invention is the mixture of the 
pulverized water-soluble excipient or a water-soluble excipient, and a hydrophilic excipient 
preferably. As a water-soluble excipient, a lactose, white soft sugar, a mannitol, etc. are 
mentioned, for example. As a hydrophilic excipient, mineral, such as starches, such as corn 
starch, potatostarch, and hydroxypropyl starch, a silicic acid anhydride, and anhydrous dibasic 
calcium phosphate, is mentioned, for example. 
[0021] The above-mentioned binder is used in order to give bonding strength to the mixture of 
component powder and to ** stable granulation. As such a binder, for example, methyl cellulose, 
povidone, hydroxypropylcellulose, the hydroxypropyl methylcellulose, fusibility alpha-ized starch, 
poly vinyl alcohol, gelatin, a dextrin, etc. are mentioned, and especially, since it gets wet and also 
has an improvement effect, hydroxypropylcellulose and the hydroxypropyl methylcellulose are 
desirable. 
[0022] Various kinds of perfume may be used as the above-mentioned aromatizing agent for 
which an iron oxide and lake coloring matter may be used as the above-mentioned coloring 
agent. A sodium hydrogensulfite etc. may be used as the above-mentioned stabilizing agent. 
[0023] The content of the above-mentioned additive is respectively adjusted suitably depending 
on the class of drug, the purpose of using pharmaceutical preparation, the magnitude of dosage 
forms, the manufacture approach, the class of other additives, an amount, etc. 
[0024] In the 1st and 2nd pharmaceutical preparation of the above, the enteric layer by which 
coating is carried out to the core granulation of the above-mentioned ****** is a layer 
containing an enteric macromolecule, by the stomach, is insoluble and is dissolved in intestines. 
It is gradually emitted as the drug in core granulation is not emitted within the stomach by 
existence of an enteric layer but pharmaceutical preparation shifts to intestines from the 
stomach by it. As the above-mentioned enteric macromolecule, OIDORAGITTOL (methacrylic 
acid copolymer (rhe MUFAMA)) and L30D (methacrylic acid copolymer LD (rhe MUFAMA)), 
hydroxypropylmethylcellulose phthalate (HPMCP), cellulose acetate phthalate (CAP), 
hydroxypropyl-methylcellulose acetate succinate (HPMCAS), carboxy methyl ethyl cellulose 
(CMEC), a macromolecule similar to these, etc. are mentioned. Since an enteric layer is formed 
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by preparing coating liquid using such an enteric giant molecule, and coating core granulation, its 
enteric giant molecules (for example, HPMCAS etc.) which can be used with the solvent of a 
drainage system from a viewpoint of safety and a residual solvent are desirable. 
[0025] An enteric layer may contain a plasticizer, lubricant, etc., in order to secure the stability 
other than the above-mentioned enteric giant molecule, and in order to make coating actuation 
easy. As a plasticizer, citric-acid triethyl, a triacetin, a glycerine fatty acid ester, succinic-acid 
dibutyl, macro gall, a plasticizer similar to these, etc. are mentioned. As lubricant, talc, 
magnesium stearate, SUARIN acid monoglyceride, etc. are mentioned. The amount of coatings of 
an enteric layer is 20 - 40 weight section preferably to 15 - 50 weight section and a pan in 
dryness to the core granulation 1 00 weight section, although it is dependent on the magnitude of 
core granulation, a configuration, etc. 
[0026] While hydrophobicity is difficulty water solubility strongly, when pharmaceutical
preparation-izing a low-melt point point and the drug of the T akayoshi plasticity like EKADO 
tolyl especially, it is desirable to prepare a further water-soluble and inactive isolation layer (the 
1st isolation layer) between the above-mentioned core granulation and an enteric layer. It is 
because a drug dissolves into an enteric layer, a drug deposits on an enteric layer front face 
gradually, when the granulation containing the drug of such difficulty water solubility and a low
melt point point is coated with a direct enteric layer, so it becomes difficult to control emission 
of a drug. the desiccation process after such a deposit phenomenon especially performs coating 
of an enteric layer, or warming of pharmaceutical preparation -- it generates notably at the time 
of an accelerated test. By preparing the above-mentioned 1st isolation layer between core 
granulation and an enteric layer, it becomes possible to prevent the dissolution of the drug to 
such an enteric layer, and the drug release of pharmaceutical preparation can be controlled to 
stability. 
[0027] The above-mentioned 1st isolation layer usually coats core granulation with the liquid 
containing a water soluble polymer and a saccharide, and is formed. As a water soluble polymer, 
hydroxypropylcellulose (HPC), the hydroxypropyl methylcellulose (HPMC), povidone (PVP), etc. 
are mentioned. White soft sugar, a lactose, etc. are mentioned as a saccharide. An isolation layer 
may contain lubricant, such as talc, further. Coating of the 1st isolation layer is preferably 
carried out to 5 - 30 weight section and a pan at a rate of 1 0 - 20 weight section by dryness to 
the core granulation 1 00 weight section. 
[0028] The fast-discharging part contained in the sustained release drug of this invention existed 
apart from enteric granulation as immediate-release granulation by the 1st pharmaceutical 
preparation of this invention as mentioned above, and has coated the perimeter of ****** with 
the 2nd pharmaceutical preparation of this invention. This fast-discharging part contains the 
difficulty water solubility drug contained in the above-mentioned ******· and a drug of the same 
kind. Like [ the difficulty water solubility drug contained in a fast-discharging part ] the case of 
******· since a dissolution rate becomes high, it is desirable, and 10 micrometers or less of 
particle size are 3 micrometers or less preferably, so that particle size is small. Therefore, as for 
the difficulty water solubility drug of a fast-discharging part as well as the case of******· being 
ground and used is desirable. The content of the difficulty water solubility drug in a fast
discharging part is usually 40 - 60 % of the weight preferably 30 to 80% of the weight to a fast
discharging part. The dissolution rate is raised, the difficulty water solubility drug of a fast
discharging part is also damp in order to promote prompt emission and absorption of a drug, and 
it is processed by the improvement agent. It gets wet in a fast-discharging part, and the content 

. of an improvement agent is 20 - 50 weight section preferably [ it is desirable and ] to the 1 0 -
100 weight section and a pan below the 120 weight sections to the difficulty water solubility drug 
1 00 weight section in a fast-discharging part. 
[0029] A fast-discharging part may contain further the additive permitted on the galenical 
pharmacy of disintegrator, an excipient, a binder, lubricant, an antistatic agent, a coloring agent, 
an aromatizing agent, a stabilizing agent, etc. The thing same as these additives as the additive 
which may be used by the above-mentioned ****** may be. used. The content is respectively 
adjusted suitably depending on the class of drug, the purpose of using pharmaceutical 
preparation, the magnitude of dosage forms, the manufacture approach, the class of other 
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additives, an amount, etc. As for a fast-discharging part, it is desirable to contain an excipient, in 
order to secure the content homogeneity of a difficulty water solubility drug. Although especially 
the content of the excipient in a fast-discharging part is not restricted, it is usually the 70 - 100 
weight section preferably [ it is desirable and ] to the 50 - 200 weight section and a pan below 
the 250 weight sections to the difficulty water solubility drug 1 00 weight. section in a fast
discharging part 
[0030] While hydrophobicity is difficulty water solubility strongly, when pharmaceutical
preparation-izing a low-melt point point and the drug of the T akayoshi plasticity like EKADO 
tolyl especially in the case of the 2nd pharmaceutical preparation of this invention, it is desirable 
to prepare a water-soluble and inactive isolation layer (the 2nd isolation layer) between the 
above-mentioned ****** and a fast-discharging part. By arranging this 2nd isolation layer, the 
dissolution of the drug from a fast-discharging part to an enteric layer is prevented, and 
emission of a drug can be controlled to stability. The 2nd isolation layer has the same 
presentation as the 1st isolation layer, and coating is carried out by the same approach. Coating 
of the 2nd isolation layer is preferably carried out to 5 - 30 weight section and a pan at a rate of 
1 0 - 20 weight section by dryness to the ****** 1 00 weight section. 
[0031] The dosage forms of the sustained release drug of this invention are a capsule or a 
granule preferably. In the case of the 1st pharmaceutical preparation, according to a 
conventional method, the sustained release drug of this invention of the dosage forms of 
arbitration, such as a capsule and a granule, may be obtained, using enteric granulation and 
immediate-release granulation the specified quantity every respectively. As for the case of the 
2nd pharmaceutical preparation, the sustained release drug of this invention of the dosage forms 
of arbitration may be obtained in compound granulation like the case of**** for the specified 
quantity, and the 1st pharmaceutical preparation of the above. 
[0032] Thus, as for the sustained release drug of obtained this invention, a fast-discharging part 
is first eluted with the stomach, and the concentration of a drug in the living body reaches to 
effective concentration promptly. ****** does not change at this time. After being gradually 
discharged from the stomach, since an enteric layer begins to melt, ****** emits a drug. 
Therefore, drug effect carries out long duration continuation. 
[0033] (The manufacture approach) The typical manufacture approach of the sustained release 
drug of this invention is explained hereafter. 
[0034] 1. Manufacture approach 1.1 of the 1st pharmaceutical preparation The method-of
preparation enteric granulation of enteric granulation is obtained by coating the core granulation 
containing a difficulty water solubility drug with the 1st isolation layer at arbitration, and coating 
an enteric layer further. 
[0035] 1.1.1. The crystal front face gets wet the difficulty water solubility drug made detailed 
with means, such as grinding, as mentioned above, and the formation core granulation of core 
granulation may be manufactured by corning getting wet the account of a top and improving a 
property by the improvement agent. The art may be performed by the granulation approach of 
arbitration in the limitation by which the ease of getting wet is improved. Some examples of the 
approach are given to below. When the content of a difficulty water solubility drug is large, the 
following methods of kneading 1 are simple and the most effective. 
[0036] 1) Carry out wet kneading of the kneading method difficulty water solubility drug powder 
and the mixture which is damp and consists of additives (an excipient, disintegrator, binder, etc.) 
of arbitration by the improvement agent, water, and request using a kneading machine. By this, it 
gets wet on the crystal front face of a difficulty water solubility drug, and an improvement agent 
will be in the condition that surface treatment was given and carried out. As a kneading facility, a 
high speed mixer, a REDIGE mixer, a ribbon blender, a monopodium, or a double compound 
kneading machine is used. The obtained kneaded object is ******(ed), and is corned by 
approaches, such as law and a grain method made from extrusion, and core granulation is 
obtained through desiccation and refining. 
[0037] As an option, it gets wet to the unsettled poorly soluble drug which has not been 
pulverized, optimum dose addition of the water solution or water of an improvement agent is 
carried out, and the water suspension liquid which pulverized this by the wet-grinding method is 

Page 444 of 821



ul ,u;,-L"tv'-1'-1 I,/"'\ LUC 1/"ULl:U Ul:v\..11"\11 IIVI'IJ 

prepared, and this water suspension liquid may be added to the additive of arbitration, and wet 
kneading may be carried out as mentioned above, and you may corn it. This water suspension 
liquid may contain an excipient (water-soluble desirable excipient) further. 
[0038] 2) Use an agitation granulation method blade rotation mold mixer or a high share mixer, 
and they are agitation granulation and a method of drying and refining and obtaining chief remedy 
granulation like the method of kneading the above 1. Or in addition to the additive powder of a 
desired class, or the end of mixing, agitation granulation of a poorly soluble drug and the water 
suspension liquid which is damp and contains an excipient by the improvement agent and request 
and by which wet grinding was carried out can be carried out like the case of the above 1. 
[0039] 3) Use the fluid bed corning method fluid bed granulating machine, and corn, carrying out 
a spray after the additive powder of the class of request which made a difficulty water solubility 
drug and the water suspension liquid which is damp and contains an excipient by the 
improvement agent and request, and by which wet grinding was carried out flow, or mixing. As a 
spray method, both a top spray a side spray and a tangential spray can be used. By the usual 
approach of adding after mixing, making a poorly soluble drug flow, getting wet in this, and 
carrying out the spray of a water solution or water, such as an improvement agent and a binder, 
since the water repellence of a drug is high, a granulation is difficult. 
[0040] 4) Use the coating corning method fluid bed granulating machine, a revolution mold fluid 
bed granulating machine, or the Wurster mold granulating machine, and it is the approach of 
carrying out the spray of a difficulty water solubility drug arid the water suspension liquid which 
is damp and contains an excipient by the improvement agent and request and by which wet 
grinding was carried out to a nuclear particle, and carrying out coating granulation. A nuclear 
particle may be a particle of arbitration with a particle size of several 1 0 micrometers - about 
300 micrometers, and are a D-mannitol crystal, Nonpareil, a crystalline cellulose grain, granulated 
sugar, a spray dry lactose, etc. preferably. 
[0041] 5) It is the approach of using the spray-drying method spray dryer and carrying out spray 
drying of a difficulty water solubility drug and the water suspension liquid which is damp and 
contains an excipient by the improvement agent and request and by which wet grinding was 
carried out. 
[0042] 1.1.2. Form an isolation layer between core granulation and an enteric layer by giving the 
core granulation which used the fluid bed coating machine, the aeration type coating machine, 
the rolling flow coating machine, etc., and was obtained [ coating machine ] by above-mentioned 
1.1.1. in the coating liquid containing the formation water soluble polymer and saccharide of the 
1st isolation layer. A fluid bed coating machine is used preferably because of uniform coating. 
[0043] 1.1.3. On the 1st isolation layer obtained by the core granulation or above-mentioned 
1.1.2. obtained by formation above-mentioned 1.1.1. of an enteric layer, the coating liquid 
containing a plasticizer, lubricant, etc. is given, it dries at an enteric giant molecule and 
arbitration, and enteric granulation is obtained by forming an enteric layer. The above-mentioned 
coating liquid is preferably obtained by making an enteric giant molecule and arbitration distribute 
a plasticizer, lubricant, etc. with the emulsion method, a particle suspension method, a 
neutralization process, etc. by the aqueous intermediation system. 
[0044] 1.2. The preparation immediate-release granulation of immediate-release granulation may 
be prepared like the core granulation of above-mentioned 1.1.1. 
[0045] 2. Preparation 2.1 of the 2nd pharmaceutical preparation ****** of the 2nd 
pharmaceutical preparation of formation this invention of ****** can be formed like the enteric 
granulation of the 1st pharmaceutical preparation of the above. That is, ****** is obtained by 
forming the 1st isolation layer in the perimeter of core granulation at arbitration, and forming an 
enteric layer further. 
[0046] 2.2 In preparing the 2nd isolation layer between formation ****** of the 2nd isolation 
layer, and a fast-discharging part, it coats with the coating liquid containing the same water 
soluble polymer and same saccharide as the above-mentioned 1st isolation layer ****** 
obtained by the above 2.1 by the same approach as the 1st isolation layer. 
[0047] 2.3 Prepare the difficulty water solubility drug processed by the formation**** 
improvement agent of a fast-discharging part, and the coating liquid which contains additives, 
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such as an excipient, disintegrator, a binder, and lubricant, if needed. Compound granulation is 
obtained by using and giving a fluid bed coating machine, an aeration type coating machine, a 
rolling flow coating machine, etc. on the 2nd isolation layer obtained in this coating liquid by 
****** obtained by the above 2.1, or the above 2.2. A fluid bed coating machine is used 
preferably because of uniform coating. 
[0048] in preparing the sustained release drug of this invention as a granule, after carrying out 
each specified quantity weighing capacity of the enteric granulation and immediate-release 
granulation which were prepared separately as mentioned above in the case of the 1st 
pharmaceutical preparation, or a request coming out of enteric granulation and immediate
release granulation comparatively and mixing, specified quantity weighing capacity is carried out 
and it packages separately. In the case of the 2nd pharmaceutical preparation, specified quantity 
weighing capacity of the compound granulation obtained as mentioned above is carried out, and 
it is packaged separately. 
[0049] When preparing the sustained release drug of this invention as a capsule, after in the 
case of the 1 st pharmaceutical preparation carrying out specified quantity weighing capacity of 
enteric granulation and the immediate-release granulation, and filling these up with a desired 
ratio into a capsule or mixing enteric granulation and immediate..:..release granulation at a desired 
rate, specified quantity weighing capacity is carried out and a capsule is filled up. In the case of 
the 2nd pharmaceutical preparation, a specified quantity capsule is filled up with compound 
granulation. Furthermore, the strip package package (SP package) of this capsule may be carried 
out. 
[0050] In case it prepares in the case of the 1st pharmaceutical preparation (for example, a 
capsule), since it is difficult, specified quantity weighing capacity of each granulation is carried 
out separately, and mixing these granulation at an exact rate and filling up a capsule is usually 
filled up with it in many cases. However, in order to perform capacity weighing capacity, it is 
tended to change the weighing capacity precision of little direction, when there is little one 
capacity. Therefore, in such a case, it dilutes with an additive etc., and capacity is made to 
increase to it so that the active-ingredient (namely, difficulty water solubility drug) concentration 
of the granulation of an approach with little capacity may become low. However, the fill to a 
capsule must be increased in this case, as a result, capsule size may become large, and difficulty 
may be caused to recipe. Since what is necessary is just to carry out weighing capacity of one 
kind of granulation, there is no fluctuation in capacity precision, the restoration to a capsule is 
easy, since it is not necessary to make the fill to a capsule increase still as mentioned above, in 
the case of the 2nd pharmaceutical preparation which prepares the compound granulation which 
unified ****** and a fast-discharging part, the miniaturization of a capsule can be attained, and 
it is easy to take. It is also the same as when using as a granule. Therefore, when it is the drug 
with which it has set to mixing with ****** and a fast-discharging part, and few one [ a gap or ] 
amounts of active ingredients are wanted for there to be compared with another side, the 2nd 
pharmaceutical preparation of this invention is desirable. 
[0051] the curve obtained by the optimal ratio of****** and a fast-discharging part measuring 
the blood drug concentration of the active ingredient when prescribing enteric granulation and 
immediate-release granulation for the patient independently, respectively, and performing a curve 
fitting to each blood-drug-concentration-time amount plot -- compounding -- various mixing 
ratios -- it can determine by asking for the time amount which maintains the effective blood 
drug concentration in the case of a rate, the time amount which reaches effective blood drug 
concentration, and maximum drug concentration. For example, when using EKADO tolyl for a 
difficulty water solubility drug and a ratio with the EKADO tolyl in****** and a fast-discharging 
part is 80:20, blood drug concentration continues for about 8 hours, and the sustained release 
drug of the durability in which bis die administration is possible is obtained. As a result of 
preparing such pharmaceutical preparation and medicating a healthy adult, blood-drug
concentration transition was in agreement with a prediction curve and fitness. 
[0052] 
[Example] Although an example is shown below and this invention is explained to it still more 
concretely, this invention is not limited to this. Hereafter, the section expresses the weight 
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section in this example. 
[0053] (Example 1) 
1) EKADO tolyl was ground using the grindingjet mill grinder of EKADO tolyl, and the grinding 
end of 3 micrometers of average particles was obtained. 
[0054] 2) Mix the grinding EKADO tolyl 80 section obtained by the manufacture above 1 of core 
granulation, the mannitol 25 section, the corn.,...starch 15 section, and the carmellose-calcium 
(CMC-calcium) 5 section. while mixing this end of mixing with a monopodium kneading machine
- 5% water solution of hydroxypropylcellulose (HPC) -- ** -- carrying out - the two sections -
- in addition, it kneaded. The obtained kneaded object was corned and refined [ dried anc~ ] 
through the grain machine made from a cylinder with a diameter of 7mm, and cylinder-like core 
granulation was obtained. 
[0055] 3) The core granulation 1 00 above-mentioned section obtained by the coating above 2 of 
the 1st isolation layer was taught to the fluid bed coating machine, and spray coating of the 15% 
water solution containing the hydroxypropyl-methylcellulose (HPMC, TC-5E (Shin-etsu 
chemistry)) 1 section, the white-soft-sugar 5 section, and the talc 8 section was carried out to 
the 14 sections (solid content) to the core granulation 1 00 section. 
[0056] 4) The ammonia of optimum dose was added in 15% drainage system coating liquid of the 
coating hydroxypropyl-methylcellulose acetate succinate (HPMCAS) (A quart (Shin-etsu 
chemistry)) 40 section of an enteric layer, the citric-acid triethyl 5 section, and the talc 1 0 
section, and HPMCAS was neutralized. The 20 sections (solid content conversion) were coated 
for this coating liquid using the fluid bed coating machine to the granulation 100 section which 
was obtained by the 3rd above-mentioned term and which carries out the 1st isolation ****· 
[0057] 5) To the coating above-mentioned ****** 100 section of the 2nd isolation layer, the 
liquid 14 section (solid content conversion) of the same presentation ratio as the 1st isolation 
layer coating liquid was coated using the fluid bed coating machine, and the 2nd isolation layer 
was formed. 
[0058] 6) 10% water solution which contains the grinding EKADO tolyl 20 section obtained by the 
1st above-mentioned term, the mannitol 20 section, and the hydroxypropyl-methylcellulose 
(HPMC-E) 5 section in the granulation which coated the 2nd isolation layer of the coating above 
of a fast-discharging part was prepared. To the granulation 100 section which coated the above
mentioned 2nd isolation layer, this water-solution 22.7 section (solid content conversion) was 
coated using the fluid bed coating machine, the fast-discharging part was formed, and the single 
compound granulation with which coating of the four layers was carried out to core granulation 
was obtained. 
[0059] 7) The No. 3 capsule was filled up with the above-mentioned compound granulation of 
1 OOmg considerable amount as encapsulation EKADO tolyl, and capsule pharmaceutical 
preparation was obtained. 
[0060] (Example 2) The EKADO tolyl durability capsule was obtained by the same approach as an 
example 1 except having carried out 35 section (solid content conversion) coating of the 15% 
drainage system coating liquid containing the 35 sections of OIDORAGITTO L30D (solid content 
conversion), the citric-acid triethyl 3.5 section, and the talc 15 section using the Wurster mold 
fluid bed coating machine to the granulation 100 section which coated the 1st isolation layer 
obtained by the 3rd term of an example 1, and having formed the enteric layer. 
[0061] (Example 3) The grinding EKADO tolyl 80 section obtained by the 1st term of an example 
1 was suspended in the HPMC water solution 5%, and spray liquid was prepared. The white-soft
sugar starch spherical granulation (Nonpareil -101) (Freund Industrial) 100 section was taught to 

· CF centrifugal tumbling granulator, the spray of the above-mentioned spray liquid was carried 
out, sprinkling the mixed end of the lactose 20 section and the cross povidone 3 section, and 
globular form core granulation was obtained. The EKADO tolyl durability capsule was obtained by 
the same approach as an example 1 except this. 
[0062] (Example 4) The EKADO tolyl durability capsule was prepared by the same approach as 
an example 1 except using OIDORAGIDDO L55 as a coating basis of an enteric layer. 
[0063] (Example 1 of reference) The 1 st isolation layer was not given to the core granulation 
containing the EKADO tolyl obtained by 1 of an example 1, but the direct enteric layer was 
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coated, and enteric granulation was obtained. 
[0064] (Evaluation) After saving the enteric granulation obtained by the 4th term of an example 
1, and the enteric granulation obtained in the example 1 of reference for seven days at 60 
degrees C, the acid-proof trial of the method convention of a station was performed using the 
1st liquid (pH 1.2) of collapse test fluid of the 12th amendment Japanese pharmacopoeia. A 
result is shown in drawing 1 . With the enteric granulation of an example 1, the rate of elution of 
2 hours after was 0%. With the granulation of the example 1 of reference, the rate of elution of 2 
hours after was 6%. 
[0065] The electron microscope photograph on the front face of granulation when saving these 
granulation for five days at 60 degrees C is shown in drawing 2 . In the case of the granulation 
(example 1 of reference) which does not have an isolation layer, drawing 2 shows that EKADO 
tolyl dissolves and deposits in the enteric layer. 
[0066] It was shown that a drug dissolving in an enteric layer and depositing by preparing the 1st 
isolation layer between core granulation and an enteric layer is prevented, and a good drug 
release control function is maintained from the above-mentioned result when sustained-release
drug-izing the drug of difficulty water-soluble like especially EKADO tolyl, and a low-melt point 
point and T akayoshi plastic. 
[0067] Furthermore, it checked acid resistance and enteric using the capsule obtained in the 
example 4. A result is shown in drawing 3 . 
[0068] 
[Effect of the Invention] According to this invention, the sustained release drug which releases a 
difficulty water solubility drug gradually and drug effect maintains is offered by combining ****** 
and the fast-discharging part containing the difficulty water solubility drug which was damp and 
was processed by the improvement agent. According to this invention, even when a drug with 
the short disappearance half-life in difficulty water solubility and blood is used, it is possible to 
make the drug effect maintain. Furthermore, by arranging a water-soluble and inactive isolation 
layer between the core granulation of **** circles, and an enteric layer, and/ or between an 
enteric layer and a fast-discharging part, even when a low-melt point point and the difficulty 
water solubility drug of the T akayoshi plasticity are used, a drug release control function is 
stabilized. 

[Translation done.] 
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[ o o o 5] ~ti@ft~:Dlli~~{:::Joit'-c!:t, M~cll!ril':B'B:Jo 

J::Vl!1&B'B!:t-t-n.:fn!M*'.:l:c L- -c1'¥1:E-t-0o 
roo o 6] ~t~tt~Jtili~~{:::Jov'-c!:t, .itJ8~~0)~:fiJc 

ii~ftiJii, Mrell!~fmO).@J!IDI::MtciihJctfBl)b-7 -1 / 

::r ~ n -c ft 01lil!M:fli {?-2;-tfo 
[ o o o 71 ~t~ft~:Dlli~t:~H:.:Jov'-cl:t, .it5£a.JlO)~:fiJc 

tt~tiiJI:t, Mre::1 7D:*'.:L c MtcM•fi c O)r~,{::, 71<~11: 

O)M 1!Wililifi ~1f-t-0o 
[ 0 0 0 81 ~ti@ft~tili~~{::;Jo\t\"{"f:i, .i$:5£131'JO)i*jjj( 

ii~tiiH:i, M~cll!.B'B c liiJWJ!1&fm c 0) r~9 1:., ll<ril':tt 0) 
ffi 21¥,;11lftli~1.fT 0o /i, Jk~t£0)ffi 2!Willitli, .to J:: VJ.iiiJtf~l)>JtL~I:: ::1-7-1 

::,-::7'~n -ot01lil~M*'.:L~?;tr, ~l:Jt<:JJ5 {::~c~O)W<1& 

'f1~jf1Jo 

[ o o o 9] ~ti@ft~tili~~{::.tov'-cl:t, .itJ8131'JO)W<1& 
zo ii~tiiJI:i, jt7J<~ti~~~?;1f-t-0::I7lJJ::f.iLI::, 71<~11: 

Uilf:1tJ!'i 7] M 11Willl!fiii>, ll<~i1:~71-T:to J:: V~!ij[ 
{??;1f-t-0, ~X<:JJ 4 ii' G 6 O)v 'Tnii'{:: ~c~O)~jjj(tt 
~jfljo 

r~X<J!'i 81 m 2!Wii1lftjj~>, 7J<ti;i1:711i7t-T:toJ::lf~~Ji 

1r?;1.f-t-0, ~w:Jt<:JJ 4 tPG 6 O)it'TfLiJ>I::W~O)~hJ:tt 
~jfljo 

O)ffi11Wililili,Jm.li,ll<~i1:0)M2!Wii1lftjj,:JoJ:VJ! 

1&MiJ>JIIJH;:::I-7 -1 Y'l'. ~n ~ft01lillJi::flL{??;tfo 
[ o o 1 o 1 ~ti@ft~tili~~(:.:Jov'-cl:t, j!EJJ<~ii~!I&J 

f:i, ::r..7J F r Y Jv-z'ilb 0o 
[ 0 o 1 1 1 ~ti@lt~.llt!i~.WI::.tolr'-cl"i, .it5£131'J0)~1ij( 

ii~tiiJI:i, 7J:1-E;v~;?il]\."db0o 

[0012] r~w:Jt<:J!'i 9] j!EJJ<~ttii!I&Jl)>, ::r..tJ F r v Jv-z'ilb 0, 
~:Jk:g[ 1 ii>G 8 O)v'TiLh>{::~~O)~jjj(ii~tiiJo 

Uw::KJ!'i 1 o 1 7:1 :1-e ;v~ti'l'-"ilb 0, ~l::KJ!'i liP G 9 
O)v 'TfLil>{::tc~O)i*jjj(ii~tiiJo 
[~iJYjO)~~~~~-~Wl] 

[0001) 

[J81JFJO)~:bffi0)%~1 .it98131'l O)~jjj(ii~tiiH:ili1&B'B~' ~ 
I: :to it '-c~~~:fiJct±l L-, ?Xv ''-"Jl!~Mh'lm-z'~~~hJ:t±l 

30 -t-0t.:~, M~~~~-~~i!q~Gn0o :_O)~tiiH:i, f--1;;$ 
~(;:fj:fj(O)m 1 :Jo J:: am 2 O)~tiJJ""l'ib IJ ~~0o 

[~IJYlO)~-t-0tHiii71!fl *~'YH:t, jt7J<~ii0)~~~ 

?;1f-t-0 ~1&11:~tiiH:: ~-t-0 o 
[0002] 

l~*O)~M1ii~O)~*~MM-t-0~~~,ii1&Mc 

~~$ c H<Rl?-ilb-tt-ci*hJctt~ti'H~-t-0:. c ii'~ Gn 
""Clt '0 ( .WtlX.Ii, ~%1!g61-13683-l}%¥G:Jo J: lJ!j\f%1!g62 

-32166%%¥G) o L-h>L-, :.tLGiiv'i"nt, Jt~(f,Jri; 

Mi1:0)711iv'~~~1tfflT0~i;-{::~~GtL0o j!EJl<.iiO) 40 

•~~, :.nGO)~~-r~1&~L-J::~c-t-0Wil, -• 
{::~L-v'Plk!J)Z!¥0)ffi:Tii'77-Gn0t.:~{::, :_O)J:: '? tt~ 
7t;-r0)~1&f~l:tl2tljt-rilb0 c ~n -cv'0o ~{::~l:t!i, 

::r.'JJ FrY ;vO)J:: ~ {::j!EJJ<.ii-rilb IJ h>-"JJfn.rpO){~~~ 
~WJtJ>mHl~O)Wi;-, ~1&f~{::J::0ii~M·!:iJ:: IJ l2tl 
jil:ft6o 
[0003) 

[~I!Flh'~~L-J:: ~ c-t-0~Ulil *J81JFJO)§I¥-J!i, j!EJJ< 
t$M;O)~!I&J~~:fiJc-t-0:. c I:J:: 1J ~~h'M.-t-0~1&11: 

~till~ ~~-t-0 ::. c -rib 0 0 !l?f 1:., .:r. 7:1 F r Y ;v(J) J:: ~ so 

[ o o 1 31 ;t~~O)m 1 0)~1&itl'UiU!:::tov'-cf:t, Jl! 
ril':B=B c iihJcfmli~k, Mril':till:fli c i!1&11:ll*'.:l: c L- -c531J 
k 1::1'¥1£-t-0o :. O)Jm~iiD::f.iLii, t:nelc~till\."~]l ~ 
ht.:j!EJJ<~ii~~{??;tf::I 7D::fli.iJ>, Mril':~\."::I-7 -1 

/'l''-~h -cv'0o J.ijjj(filJi::flili, Jmril':iilJJ::f.iLO)::I7lJi::f.iL 
c;tjt~I:.IPJjt\."<lb IJ ~~0o -t-ftbt, t:n~~tiiJ-z'~ 
3l ~.nt.:j!EJ.k~ii~!f&J~?; 77-, h>"':)Mriffi ~1f ~ ttv 'll 
:fli-c'ib 0o :.n G 0)~~1ili*'.:L c i!hJciifl:fli{?FJT~O)'J 
il-rmil-t-0:. c 1:. J:: "':) -c, .itJ£1Yl 0)* 1 O)~t:krt~ti'l 
iJ~~Gh0o 

[ o o 1 41 .::$:J81JFJO)ffi 2 O)~jjj(ii~tiiH::.tov'-cf:t, Jl! 
ril':M.to J:: lfii1&fmli, Jl!.l§BO).@J ~~'lihJc$1:.J:: 0 -c ::1 
-7-1 Y'l'·~nt.:, IPJ-li*'.:Lr:J:li.:X!~l'facii1&fmO)Jilii~ 

~-2;-trtlilD:fli c L- -ci¥1£-t-0o :. :. -rll!•MI:il:tcm 
1 (J)~tiJJO)~i!c IPJ~I:, r.ftnelc~tiiJ-r~JJ!1~nt~jiJk 

ril':ii~~~-2;-tf::I7lJJ:*'.:l:~>Jmfil':Jii."::I-7 -1 /~l~tl, -c 
(t\0o 
r o o 1 51 1:rem 1 :Jo J: tfffi z O)~tiJHU-ov '-c, ~• 

sO) ::1 7D::flil::-?i"in0Jtll<fil':i1:0)~~ c !:t, ~ *~}llj 
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:JJ~~~~n~ rnm1: <lt'J , r~6b-ct'$1tl: < v'J 
:t t.:::li r 11 c 1v c't'$1t ftv 'J l:ffi ~-t ~ ~4M:-;Ill':llt L-, 
~jt 1 g 'i t.:::li 1 ml ~7'$iP"tl:~-t ~7'$9J\ti:il~lOOrnlY 
J:: (20"C) ~<b ~ff;\ll':(J)~!Jm~<b ~ 1~~0 :: (J) J: ? ft~ 
J)<~~~!JmcL--c~,xft~~V~, =7x~~Y, ~ 

Vt::t7~~/, 7x=~1Y, ~~71Y~~~

/v, 7 ~ J t• V Y, t :::1/\;vt''::$'-;v, 7"v ~=:/o 
/, 1/~}::$'-//, 7x-Tt-TY, 7x}/\;vt':7-
/v, t--;vf:7 ~ Fftc'iJ~~~fGn~o ~t~l:lixft ~- ~ 

(3) 

V ;viJ~fflv'Gn~o xft ~- ~ V ;v(N-[(S)-a-(7-t-T;v 10 
-T::t} -T;v) 1::: ~o -/Y-T"'E-1 ;v] :7·· V .:_,-yA:y~;vx~ 
Tlv; N-[(S)-a-(mercaptomethyl)hydrocinnarnoyl] gl 
ycine, benzy 1 ester, acetate (ester)li, ~I±~ :to J: 
lf{,'/f~f€]1»:;~,!:: L -cfljffl ~;h,~xY-77 7 V -T--E~.!i 
i!Ht!J~<b ~, ll<l::Xt-t ~7'$~tillii\B33 tt g/rnl (37°C), rn~ 

A~i.70~74"C, f*i*Jt~!k¥-j);j)(WHi 1!RfF"9fJ. T(J)~!Jm-c-<b 
0o 
roo 1 6] J:J~m1:toJ::am2(J)~ftiJI::tov'-c, ll!~ 

tffi(J) :::1 7 JJi*'.JJ: -a :t n ~ 1: ~~7l<t'$tt~!lm (J)f\Iffli, ~ 

~[j¥l:if9-249557 

4 

GR"~ftlj(J) ::I 7lf1i*':'lr:j:J(J)-a1fi:li, ~7)(7'$~~!Jm100:i:i; 

il'BI:xt L 1"20:i:i;l'filfJ.T, ~t'i L- < li 2 ~10:i:i;tfl), ~ 

GI:H:t L-< li3~6:i:i:ll'B~<b~o 
roo1sl~~l'fii(J)::I7Rf\I~J:re~ll<~~~!lm:toJ: 

U:~n&~ftiH;:;IJD;t -c, JiJl~ftiJ, l![t%tiJL *5-ft-ftiL ~-@. 

filL !f~tt~, $:fii:f~ft1Jft c'(J)~ftiJ~J:~!f~ ~ n~ ~1lottiJ 

~-a-11 L1~~o 
r o o 1 9 1 J:~c!iJl~ftiHi~ftiH:JiJl~iia-4;t~~tt~~ 

ib-::J -c, ~7.k~~~!lm~Ji~il·t::SW:-t ~ t.:::6bl:fflv' G 
n~o JiJl~ttiHi, 7.kl:lit'$fW lftv 'ii'J.k <!:: (J)~fot.tt: {f 

n, 7.kc(J)~f!lli:J:: IJ.!Wil'ilL, ~!lmcll<c(J)~f!ll~!lh~t 

~!lmK-c-<b~o ;:(J)J::j~JiJlMMcl-c~,ft~}o

~ft;'v/')A (CMC-Ca), -ftl;~~Jlt Fo:f-"/7"ot·;v 
t ;v o- ~, tiMi 7 Jv7 7 -1t7'>7" Y, ft ;vif :\'--:,-} 
-T;v~:7--T-T ~ !J r)A, -!tl;~~Jlft;v!f~"/J-T;>v~ 
:7--T-T~V~L., :7P~ft~}P-~T~!J~A, M 
~t;vo-~, :7 o~~~:::-· FYftc''il'<blfGn, ftil•-c
t~~Jo-~~N"/~A,ft~~iltFo:f-:,-7"o~ 

~t~o-~, :7o~~N}o-~-T!-!Jr)A,:toJ::U: 

~ ~ t,:Jt ,J,~ v'~~MJili:iliJ~~ < ft~ t.:::6b1ff!J-r<b ~, 
lOttrn YT, ~H~ L-< li3ttmfJ.T-c"<b~o ~'U!IIft~tlm*':'l 
-Til'~tT~i9'~-r~~Gnftv'~'ft-l:li, ~fWJ*Jl(J)Qfc~~ 

~0t.:::6bl:, -mrti:J:: ~ tH~~~ftc-~fflv'-c:f5iW;L, ~ 
1iQ)~I0ft~!/m(J)~'im~a-:k~ < T~o ~MeL -eli, f9tl 
;tli, :/::c-y I- ~;v, if-;v~Jv, /'\/-;>'-~Jv, 1mEE 
~*.:C:/::cJ-1~-, ::IP1F~N, T/""?1~-, [J 

-7- ~ ;vft t!il~fflv' Gn, ~!lm~lilt'it.:::li~!lmc ~1m 

20 :7 o~~l:::-- !"Yftc'il>~ti llt\ ::~7JJi*':'ltp(J)Ji}lMftlj(J) 

-2;"1f:i:li~7J<~·Ii~!lmiOO:i::i:l'fllt;::M L 1"20:i::i:tffifJ. 
T, ~t'i L < li 5 ~15:i::i:#B, J:: ~ H'i L < li 7 ~12:1: 

:lUB-c-<b~o 

*IJ l: O)i!'ft-* ~~J:ttJWf'i t.:::!ii!J[J:\~Wf-t ~ o ~.~ (J)il.f 
v '~!/m~~Wf-t ~~'ft-li~Mii\(J)d' ~ v ':f5iWf}J7til~~t 'i L 
lt\ ::~7Jl*':'lrp(J)~J)<t'$t.±~!Jm(J)-ai:li, ::~7.!1!Jif\II:xt 30 
L 1"30~so:i:i;%, ~i L< li45~65:i:i;%~<b~o 
roo 1 1 1 J::re~neR-~ttiJii, ~ll<t$t.±~!lm(J)*':'l-T* 

jjjj(J)~h~GR"~ L -c, 1$MJili:Jl~~J::-t ~ t.:::6bl:fflv' G 
tL~o "tftb'i?, ~;h,(J)~v'~tlm (J)<I:xt-t~~f!llftlil> 

*~ < ' t~R7Jc~;6>-::>~7}ct.f(J)~!Jm) (J)*fljjf;:~l,- \.&~il' 

mJ&~tL, ~n£ ~il'Qfc~~n~ c, ~!Jm(J)JJ<~Ii t < 
fijti1>~5i6bGn, ll<l::SW: L~T< ft~o "tftb'i?, ~ 
!/m(J)~fW~iJ>rliJl:T~o ;:(J)J:: 5 ft~nGR-~tiiJc L -c 

[ o o 2 o] J::~l![t%1t1Hi, ~ttiH:J=i)f~(J)jc~ ~ c :i:i: 
~4*-~ t.:::6bl:fflv'Gn~o *~~~:~m ~n~J!Iit%1iiJ 
li, ~t 'i L < li, ~f)jW; L tu.k~~J!Iit%ft1J, 'it.::: li7.kt'$ 
ttl!litmttiJ c.m7.kt.fl![t%1iiJ c (J)fi'ft-!lm-c-<b ~0 1.k~~l!lit% 
McL-c~,M;t~,~·, S8,""?Y=~-N~t!ffi 

~lfGh~o .mll<iil!lit%1i~c L 1"1i, f9~;tl:f, I- ~.:co 
:::1 -/7'':/::1/, /~ v1-:,- 3 7Y7"Y, t Fo :f-"/::1o t• 
N~:7--T~t!(J)7Y::1YM,Hll<~1~.Hll<!JY~ 

7.k*ft Jv"/ ~Aft c'(J).~jj[-;Q>~If Gh~o 
[ 0 0 2 1] 1:~*5-ft-ttiJii, J&)j-~;;K(J)ti'ft-!Jmi:*S-ft-tJ 

~l};t$:~ftJJif\l~~T~t.:::6bl:fflv'Gn~o ;:(J)J:? 
~*5ftMl:L-c~,M;t~, /-7-NtNo-~,~~~ 

Y, t: Fo:f-"/7"ol:::";vt;vo-~, t: Fo:f-"/::1o~ 

;v} -T;v-t;vo-~, liJ~t.±7Jv7 7 -{~7''/7"/, ~ 

!J~=-~7N::I-~,-E77Y,7:f-~I-!JY~t!ffi 

~IJGtL, ftil•-c-t 1::: Fo:f-"/7"o ~;vt;vo-~, :to li, 1::: Fo~"/7"ot·;vt;vo-~ (HPC) , 1::: Fo~ 

:,-7"o 1:::· ;v} -T;vt ;vo-~ (HPMC), } -T;v-t ;vo
~, ~~FY, ~V~=-~7~::~-~,-E7-TY~t! 

OJJ)<~~~:S-T, 7 r) V ;viif,t~-T ~ V r) L., .:c J ~ 7 7 
VY~~Vx-TvY~V::~-~,.:CJ~77VYM~V 

tV Y, ~!.1 ::t:f-"/x-TvYo;vt:''7' YnlrJ11J~x~=r 

~ J:U:tFo:f-y:/tJ~~}T~tNo-~~,.;h,GR"~ 

;v, ~ V ::t:f-"/x-TvY.ji~{~ t: ""?"/t!IL ~!) ::t:f-"/x-T 
V/~ !J ;:t':f-"/:/tJ t• V/;7'' !J ::1-Jvft c'(J)~fljjf.!j-~jtlj 
tt ,~:·iJ~~IfGn, ftil•~t t Po :f-"/::1o t·;vt;v o-
~, t:Fo:f-"/7"P~N}7~tNo-~ffiMiLv\ 

~neR-~ti!Jii, ~*ri~~tlm (J)f\l-T* iiD 1: N!f-t ~ m 
~, ~7l<~~~!Jml:-*fil:::~7!f1i*':'ltf11:-a:tn~o ~n so 

50.* t .g.- bit:f!f--::> t.::: 6b 1: ~t i Lv \ 
[ o o 2 2 l J::~c!f~ttiJC L--cli~{~~, v-:f-~*• 

ft c'';Q>ffl v\ Gn~~~, J:~~!f~ftiJ t L -c li~;fi(J)~lf4il~ 

fflv'Gn~~o l:~$:~1~ti1Jc L -cli~Wlt~7.k*-T ~ !J 
~Aft t'';Q>fflv\ Gn~~~o 
[ o o 2 3] J:~c7t;1JOft~(J)-2;'1f:i:li, ~!/m(J);f~M, ~till 

(J)~ffl§J¥-J, tt~m(J):k~ ~, ~@}Jrt, fffi(J)~JJottiJO);jl 

M:toJ:lf.~t!~*~L-c,~k~~~-~h~o 
l o o 2 4 1 1:~m 1 :ro J: lf~ 2 O)~ttiH::tov \-c, 1:~ 

~~~B0)::::~7lf1i*':'ll:::~-7 1 Y:7'-~ti,~~~}jli~ti~ 
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-~~~~~M~~~. ~~~~-~-~-M~6.M 
-M~~ft~~~. ~70~~~-~~~~~~lli~h 
i\ ~JfiJn>~ iJ•GMt;::~D-~6 t;:tlt-=> -c1#<'-< t;::_~lli ~h 
6. J:~MMiiiWi:S~c t..--c!i, i""-1 F7:¥v ~L (} 

~7?VN•~~vv-(~-L77-vill)~~o 

L30D (} ~7? V;v•~~vv-LD (~-L77-v 
t±) ) • t 1-:-o :t/:/o t";v J 'f-;vt;vo -.7. 7 ~ ~-

1- (HPMCP). t;vP-.7.7t7-r7~~-~ (CA 
P) • t Fo:t/:/P t"Jv}TivtJvP-.7.Tt7- r 
~?/;f.- r (HPMCAS) . ;b!v*:t/}'f-;v.::c'f-;vt;v 
o-.7. (CMEC) . ~~O.:.hC::d;:~{!;LT6iWi~~ftc'iJ> 
~~fGh6. MM~!i • .:.~~ ?ltM.tliWi51~~fflv\ 
-c~-74/~*~~~t..-. ~TH~~~-74/~T 

6.:. c f;::_~-=>-c%f.IX~h6~~. 3C:i:ii~~tH:Hl1Mtlt 
(J)M,,~iJ' G, 7kif-(J)•9t c #I;: ~ffl ~ ~ 6 M.iiiWi:S~ 

({Jij;tl:f. HPMCASitc') n>9f'ilv\ 
[ o o 2 51 MM~Ii. J:tcMfit'tiWi51~(J){J!J,l;::_, 3CIE 

ii~1it:f*"t-6t.:~. ~~o~-7 4 /?''tif'F~?i¥£1;::-t-

(4) MFtfl.lJL9-249557 
6 

O![j:l'fB. ~ G f;:9t 'it..-< !iiO~ZO![:i:Jl=B~;!Ij{?) ~ ~-
74 /?·~.n6. 
[ o o 2 8] )j>:J€1l}j~1#<tJd1~:1ftH;:?;;ln6!f:5HBli. 
J:~c~J: 51:, *J£1l}j~m 1 ~~:tfiJ~Ii!f~rtl!!Ji:t-..Lc l 
-carirt~:t-..Lt li~IJt:~1:E l. -t t..- -c)j>:J£1l}j~m 2 (J)~ 
:ifiJ~I'i~Ml'fB(J)~IHJt ~ -7 4 /?'l- ""(lt\6 • .:. (J)~:fjj( 
l'ffili. J:~c~fil'fBI;:?;:ff ~n6ft7l<Mrt•~ c IRJm(J)• 
~t~1l-t6. ~~J'l'Bl:?.'ih6ft7k~t't-~t. ~· 
go~~~ii c IRJ~. ~~n''J' ~ (,\m. fitw!fli73'iWi < tt 6 

10 t.:~H'il < . f..l:f~li10 11 mJ2!. T, Pt'il < li 3 11 mJ2!. T 
~~6. tlt-=>-c.~~l'fB~Blk~t't-~t~fih(J)~-€1 

c IRJ~t;:. ~Hi~!e l -c fflt-' Gn6.:. c il'91-1 t..-v '· ~~go~ 
r:p~ft7kfirt•~(J)?;'1f:i:li~~tmt:xt l -c:®'/lt3o~so 
ma%. H'it..-<~w~wm:i:%~~~.~~l'ffi(J)BJk 
fit't~~t • .f:(J)fifW~fit{t;]l:~it. ~~~Jf~il>ft 
:litlli~ ~Oil& !I!( ~iiE~-t 6 t.: ~ t;:~nillc~:tftJ-z.>~:f! ~ n 
""(lt \6. ~~tffir:p ~~hillc~:tiiJ~?.':ff:i:li~:fjj(l'fBr:jJ(J)jt 

7kfi11.~IOO~:i:Jl=Bl::xt l""Cl20![:i:tf3J2J. T. 91-'il..- < 
li1o~wo:m:i:JJ=B. ~ G l:9=ti t..- < !izo~so![J:fm~~ 6 t.:~l;:, '"I~:ifiJ. ti?R:tfiJtt c·'~?.-1nA~6. "l~:ifiJ c 

t..--c!i, ?.::c/-~V.::c'f-;v, ~VTt'f-/, ::~~"VtV 20 
/nl~Jl1i-.::c.7.7Jv, ~/'?.V::i'f-;v, v? o::t-;v, 

6. 
[ o o 2 9 l Jf:fjJ(goB!i ~ G 1::. iliii~:tftJ. ~%:1ftJ. M:i~ 

:tftJ. r~?R:tftJ. 1*mllJJJJ::.:tftJ. ~~:tftJ. ~ili':tfiJ. 3C:ttft:tftJtt 
c--~~:tftJ:¥ J:WF?i¥ ~ n6 ~JJo1f!Jt?.'1f t..-1~6. .:. .n G (J) 
~JJD:ifiJ c l -c l'i, J: ~~fil'fB ~~ffl ~ h1~ 6 ~JJD1f!J c IRJ 
~~b(J)~~ffl~h-6.-t~~:ff·~··~~-~. 
~1f!J(J)~f1HHI'-J, JftJJJ'3(J)::k~ ~. ~~JJrt.. fill~~tJO:iftJ 

~-~~ J: OIJt c'l::•~ t..- -c. 'fr'-< ~1l:Wlll1il ~n6. 
ftlkfitl-~(J)~:i::I$J-tltlltf*T 6 t.:~l;:!f~l'fBI'i~ 
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(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Amir Shojaei et al. 

Application No.: 111383,066 

Filed: May 12, 2006 

For: CONTROLLED DOSE DRUG DELIVERY 
SYSTEM 

Confirmation No.: 7083 

Art Unit: 1615 

Examiner: Not Yet Assigned 

INFORMATION DISCLOSURE STATEMENT QDS) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313" 1450 

Dear Sir: 

This Information Disclosure Statement is submitted in accordance with 37 C.F.R. 1.97, 
1.98, and it is requested that the information set forth in this statement and in the listed documents 
be considered during the pendency of the above"identified application, and any other application 
relying on the filing date of the above-identified application or cross-referencing it as a related 
application. 

1. This IDS should be considered, in accordance with 37 C.F.R. 1.97, as it is filed: 
(Check one of the boxes A" D) 

DA. within three months of the filing date of the above"identified national 
application or within tluee months of the entry into the national stage of the 
above identified national application 

0 B. before the mailing date of a first office action on the merits, or a first office 
action after filing a request for continued examination. 

DC. after (A) and (B) above, but before final rejection or allowance, and 
Applicants have made the necessary statement in box "i" below or paid the 
necessary fee in box "ii" below. 
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(check one ofthe boxes "i" and "ii" below:) 

D i. Counsel states that, upon information and belief, each item of 
information listed herein was (check one ofboxes (a) or (b)) 

0Ca) first cited in any communication from a foreign patent office in 
a counterpart foreign application not more than three months prior 
to the filing of this IDS; or 

D (b) not cited in a communication from a foreign patent office in a 
counterpart foreign application and, to the knowledge of 
undersigned after making reasonable inquiry, was not known to 
any individual designated in 1.56(c) more than three months prior 
to the filing ofthis IDS. 

Dii. Payment in the amount of the fee set forth in 1. 17(p), presently 
believed to be $180, is enclosed. 

On. after (A), (B) and (C) above, but before payment of the issue fee: Applicant 
petitions under 37 C.F.R. 1.97(d) for the consideration of this IDS. Under 
37 CFR 1.17(p) payment in the amount of $180.00 is enclosed. Counsel 
certifies that, upon information and belief, each item of information listed 
herein was 

(check one of the boxes "a" and "b" below:) 

0Ca) first cited in any communication from a foreign patent office in 
a counterpart foreign application not more than three months prior 
to the filing of this IDS; or 

D (b) was not cited in a communication from a foreign patent office 
in a counterpart foreign application and, to the knowledge of 
undersigned after making reasonable inquiry, was not known to 
any individual designated in 1 .56( c) more than three months prior 
to the filing of this IDS. 

2. In accordance with 37 C.P.R. 1.98, this IDS includes a list (e.g., form PTO/SB/08) of 
all patents, publications, or other information submitted for consideration by the office, either 
incorporated into this IDS or as an attachment hereto. A copy of each document listed is attached, 
except as explained below. 

(check boxes A, Band/or C and fill in blanks, if appropriate.) 

2 
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5]A. Pursuant to the Notice issued by the United States Patent and Trademark 
Office dated August 5, 2003 waiving the requirements of 37 C.F.R. § 
1.98(a)(2)(ii), a copy/copies of the U.S. Patent(s) and/or U.S. Patent 
Application Publication(s) on PTO/SB/08 is/are not being submitted. 

DB. Document(s) is (are) deemed substantially cumulative to 
document(s) , and, in accordance with 1.98(c), only a copy of 
each of the latter documents is enclosed. 

DC. Certain documents were previously cited by or submitted to the Office in 
the following prior applications, which are relied upon under 35 U.S.C. 
120: 

<<INSERT SERIAL NO. & FILING DATE>> 

Applicant identifies these documents by attaching hereto copies of the forms PT0-892, PT0-1449 
and/or PTO/SB/08 from the files of the prior application(s) or a fresh PTO/SB/08 listing these 
documents, and request that they be considered and made of record in accordance with 1.98(d). Per 
37 CFR 1.98(d), copies of these documents need not be filed in this application. 

D 3. Cite Nos. are not in the English language. In 
accordance with 1.98(c), Applicant states: 

DAn English translation of each document (or of the pertinent 
portions thereof), or a copy of each corresponding English
language patent or application , or English-language abstract (or 
claim) is enclosed. 

D The requirement for a concise explanation of the relevance of any 
foreign language document is satisfied by the attached search 
report; citation of the documents cited in the search report shall not 
be construed as an admission that they are or are considered to be, 
material to patentability of the subject matter claimed herein (See 
MPEP §609). 

D A concise explanation of the relevance of document( s) 
is set forth as follows: [Insert concise explanation of 

relevance] 

OA concise explanation of the relevance of document(s) __ can 
be found on page( s) of the specification. 

OA concise explanation of document(s) can be found on the 
attached sheet. 

3 

Page 462 of 821



Application No.: 111383,066 Docket No.: 2034211202653-USS 

~ 4. No explanation of relevance is necessary for documents in the 
English language (see reply to Comments 67 in the preamble to 
the final rules; 1135 OG 13 at 20). 

D 5. Other information being provided for the examiner's 
consideration follows: 

6. In accordance with 37 C.F.R. 1.97(g) and (h), the filing of this IDS should not be 
construed as a representation that a search has been made or that information cited is, or is 
considered to be, material to patentability as defined in § 1.56 (b), or that any cited document listed 
or attached is (or constitutes) prior art. Unless other-wise indicated, the date of publication indicated 
for an item is taken from the face of the item and Applicant reserves the right to prove that the date 
ofpub1ication is in fact different. 

Early and favorable consideration is earnestly solicited. 

No fee is believed to be due for the filing of this Information Disclosure Statement. The 
Commissioner is authorized to charge any deficiency of up to $300.00 or credit any excess in this 
fee to Deposit Account No. 04-0100. 

Dated: January 10, 2008 Respectfully submitted, 

By !FBI Flynn Barrison (53,970) 
Thomas H. Burrows, Jr. 

Registration No.: 60,463 
DARBY & DARBY P.C. 
P.O. Box 770 
Church Street Station 
New York, New York 10008-0770 
(212) 527-7700 
(212) 527-7701 (Fax) 
Attorneys/ Agents For Applicant 
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Publication Number 
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Filing Date 2006-05-12 

INFORMATION DISCLOSURE First Named Inventor I Amir Shojaei 
STATEMENT BY APPLICANT 

Art Unit 1615 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Not Yet Assigned 

Attorney Docket Number 20342/1202653-U$8 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1. 98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D Fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

[g) None 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 1 0.18. Please see CFR 1.4(d} for the 
form of the signature. 

Signature /FB/ Flynn Barrison (53,970) Date (YYYY-MM-DD} 2008-01-10 

Name/Print Thomas H. Burrows, Jr. Registration Number 60463 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent applfcation or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S. C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S. C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the 
application pursuant to 35 U.S.C. 122{b) or issuance of a patent pursuant to 35 U.S. C. 151. Further, a record may be 
disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, to the public if the record was filed in an application 
which became abandoned or in which the proceedings were terminated and which application is referenced by either a 
published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFS Web 2.0.2 

Page 467 of 821



Electronic Acknowledgement Receipt 

EFSID: 2696896 

Application Number: 11383066 

International Application Number: 

Confirmation Number: 7083 

Title of Invention: CONTROLLED DOSE DRUG DELIVERY SYSTEM 

First Named Inventor/Applicant Name: Amir Shojaei 

Customer Number: 7278 

Filer: Jay Philip Lessler/Lillian Garcia 

Filer Authorized By: Jay Philip Lessler 

Attorney Docket Number: 20342/1202653-US8 

Receipt Date: 1 0-JAN-2008 

Filing Date: 12-MA Y -2006 

Time Stamp: 12:24:27 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document Document Description File Name File Size(Bytes) Multi Pages 
Number /Message Digest Part /.zip (if appl.} 

167587 

1 01379531. PDF yes 8 
8659b1201 bca75edcbd50ae50be127b 

ad1420a58 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Information Disclosure Statement Letter 1 4 

Information Disclosure Statement (IDS) Filed 5 8 

Warnings: 

Information: 

Total Files Size (in bytes): 167587 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt 
similar to a Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 
37 CFR 1.53(b)-(d) and MPEP 506}, a Filing Receipt (37 CFR 1.54) will be issued in due course and the date 
shown on this Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions 
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the 
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, 
in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary 
components for an international filing date (see PCT Article 11 and MPEP 181 0}, a Notification of the 
International Application Number and of the International Filing Date (Form PCT/R0/1 05) will be issued in due 
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement 
Receipt will establish the international filing date of the application. 
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Docket No.: 2034211202653-USS 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Amir Shojaei et al. 

Application No.: 111383,066 

Filed: May 12, 2006 

For: CONTROLLED DOSE DRUG DELIVERY 
SYSTEM 

Confirmation No.: 7083 

Art Unit: 1615 

Examiner: Not Yet Assigned 

INFORMATION DISCLOSURE STATEMENT (IDS) 

MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

This Information Disclosure Statement is submitted in accordance with 37 C.F.R. 1.97, 
1.98, and it is requested that the information set forth in this statement and in the listed documents 
be considered during the pendency of the above-identified application, and any other application 
relying on the filing date of the above-identified application or cross-referencing it as a related 
application. 

1. This IDS should be considered, in accordance with 37 C.F.R. 1.97, as it is filed: 
(Check one of the boxes A-D) 

D A. within three months of the filing date of the above-identified national 
application or within three months of the entry into the national stage of the 
above identified national application 

[!]B. before the mailing date of a first office action on the merits, or a first office 
action after filing a request for continued examination. 

DC. after (A) and (B) above, but before final rejection or allowance, and 
Applicants have made the necessary statement in box "i" below or paid the 
necessary fee in box "ii" below. 

3298116.1 1202653-USB 
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Application No.: 11/383,066 Docket No.: 20342/1202653-US8 

(check one of the boxes "i" and "ii" below:) 

D i. Counsel states that, upon information and belief, each item of 
information listed herein was (check one ofboxes (a) or (b)) 

0Ca) first cited in any communication from a foreign patent office in 
a counterpart foreign application not more than three months prior 
to the filing ofthis IDS; or 

D (b) not cited in a communication from a foreign patent office in a 
counterpart foreign application and, to the knowledge of 
undersigned after making reasonable inquiry, was not known to 
any individual designated in 1.56(c) more than three months prior 
to the filing ofthis IDS. 

Oii. Payment in the amount of the fee set forth in 1. 17(p), presently 
believed to be $180, is enclosed. 

On. after (A), (B) and (C) above, but before payment of the issue fee: Applicant 
petitions under 37 C.P.R. 1.97(d) for the consideration of this IDS. Under 
37 CPR 1.17(p) payment in the amount of $180.00 is enclosed. Counsel 
certifies that, upon information and belief, each item of information listed 
herein was 

(check one of the boxes "a" and "b" below:) 

D (a) first cited in any communication from a foreign patent office in 
a counterpart foreign application not more than three months prior 
to the filing ofthis IDS; or 

D (b) was not cited in a communication from a foreign patent office 
in a counterpart foreign application and, to the knowledge of 
undersigned after making reasonable inquiry, was not known to 
any individual designated in 1.56(c) more than three months prior 
to the filing of this IDS. 

2. In accordance with 37 C.P.R. 1.98, this IDS includes a list (e.g., form PTO/SB/08) of 
all patents, publications, or other information submitted for consideration by the office, either 
incorporated into this IDS or as an attachment hereto. A copy of each document listed is attached, 
except as explained below. 

(check boxes A, Band/or C and fill in blanks, if appropriate.) 

2 
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Application No.: 11/383,066 Docket No.: 20342/1202653-US8 

D A. Pursuant to the Notice issued by the United States Patent and Trademark 
Office dated August 5, 2003 waiving the requirements of 37 C.P.R. § 
1.98(a)(2)(ii), a copy/copies of the U.S. Patent(s) and/or U.S. Patent 
Application Publication(s) on PTO/SB/08 is/are not being submitted. 

DB. Document(s) is (are) deemed substantially cumulative to 
document(s) , and, in accordance with 1.98(c), only a copy of 
each of the latter documents is enclosed. 

0 C. Certain documents were previously cited by or submitted to the Office in 
the following prior applications, which are relied upon under 35 U.S.C. 
120: 

<<INSERT SERIAL NO. & FILING DATE>> 

Applicant identifies these documents by attaching hereto copies of the forms PT0-892, PT0-1449 
and/or PTO/SB/08 from the files of the prior application(s) or a fresh PTO/SB/08 listing these 
documents, and request that they be considered and made of record in accordance with 1.98(d). Per 
37 CFR 1.98(d), copies ofthese documents need not be filed in this application. 

I X 13. Cite Nos. CC are not in the English language. In 
accordance with 1.98(c), Applicant states: 

DAn English translation of each document (or of the pertinent 
portions thereof), or a copy of each corresponding English
language patent or application , or English-language abstract (or 
claim) is enclosed. 

[RJ The requirement for a concise explanation of the relevance of any 
foreign language document is satisfied by the attached search 
report; citation of the documents cited in the search report shall not 
be construed as an admission that they are or are considered to be, 
material to patentability of the subject matter claimed herein (See 
MPEP §609). 

OA concise explanation of the relevance of document(s) 
is set forth as follows: [Insert concise explanation of 

relevance] 

OA concise explanation of the relevance of document(s) __ can 
be found on page(s) __ of the specification. 

OA concise explanation of docurnent(s) ___ can be found on the 
attached sheet. 

3 
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Application No.: 111383,066 Docket No.: 20342/1202653-US8 

D 4. No explanation of relevance is necessary for documents in the 
English language (see reply to Comments 67 in the preamble to 
the final rules; 1135 OG 13 at 20). 

[R} 5. Other information being provided for the examiner's 
consideration follows: EP Search Report, dated August 21, 
2008. 

6. In accordance with 37 C.F.R. 1.97(g) and (h), the filing of this IDS should not be 
construed as a representation that a search has been made or that information cited is, or is 
considered to be, material to patentability as defined in § 1.56 (b), or that any cited document listed 
or attached is (or constitutes) prior art. Unless other-wise indicated, the date of publication indicated 
for an item is taken from the face of the item and Applicant reserves the right to prove that the date 
of publication is in fact different. 

Early and favorable consideration is earnestly solicited. 

The Commissioner is authorized to charge any deficiency of up to $300.00 or credit any 
excess in this fee to Deposit Account No. 04-0100. 

Dated: September 18, 2008 Respectfully submitted, 

By /Flynn Barrison 53,970/ 
Paul M. Zagar 

Registration No.: 52,392 
DARBY &DARBYP.C. 
P.O. Box 770 
Church Street Station 
New York, New York 10008-0770 
(212) 527-7700 
(212) 527-7701 (Fax) 
Attorneys/ Agents For Applicant 

4 
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PTO/SB/08a (08-Q8) 
Approved for use through 09/30/2008. OMB 0651-Q031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Substitute for form 1449AIPTO 
Complete if Known 

Application Number 11/383,066-Conf. #7083 

INFORMATION DISCLOSURE Filing Date May 12, 2006 

STATEMENT BY APPLICANT First Named Inventor Amir Shojaei 

Sheet I 

Examiner 
lnttials• 

Examiner 
lnttials• 

'Examiner I 
Signature 

Art Unit 1615 
(Use as many sheets as necessary) 

Examiner Name Not Yet Assigned 

Cite 
No.' 

Cite 
No.' 

1 I of I 2 Attorney Docket Number 20342/1202653-US8 

U.S. PATENT DOCUMENTS 
Document Number Publication Date Name of Patentee or 

Number-Kind Code2 (if known) MM-DD-YYYY Applicant of Ctted Document 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Publication 
Name of Patentee or Date 

Coontry Code' -Number4-Kind Code5 (ff known) MM-DD-YYYY Applicant of Ctted Document 

I Date 
Constdered 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

Pages, Columns, Lines, 
Where Relevant Passages 
Or Relevant Figures Appear 

,.. 

D 

•EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation number (optional). 2 See Kinds Codes of 
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 

4 
For 

Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document 
by the appropriate symbols as indicated on the document under WI PO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language 
Translation is attached. 
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PTO/SB/08b (08-08) 
Approved for use through 09/30/2008. OMB 0651.{)031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it contains a valid OMB control number 

Subst~ute for form 1449/PTO Complete if Known 

Application Number 11/383,066-Conf. #7083 

INFORMATION DISCLOSURE Filing Date May 12, 2006 

STATEMENT BY APPLICANT First Named Inventor Amir Shojaei 

Sheet l 

Exami~er 

Initials 

~Examiner I 
Signature 

ArtUn~ 1615 
(Use as many sheets as necessary) 

Examiner Name Not Yet Assigned 

Cite 
No' 

2 l of l 2 Attorney Docket Number 20342/1202653-USB 

NON PATENT LITERATURE DOCUMENTS 
Include name of the author (in CAPITAL LETTERS), title of the article {when appropriate), title of 
the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 

number(s), publisher, city and/or country_ where ~ublished. 

Neville et al., Disintegration of Dextran Sulfate Tablet Products: Effect of Physicochemical Properties, 
Drug Development and Industrial Pharmacy, New York, NY, vol. 18, no. 19, 1 January 1992 (1992·01-01), 

I papes 2067-2079, XP009092848, ISSN: 0363-9045 

Patrick et al., Pharmacology of Methylphenidate, Amphetamine Enantiomers and pemoline in Attention-
Deficit Hyperactivity Disorder, Human Psychopharmacology, vol. 12, pp. 527-546 (1997) 

Chaumeil et al., Enrobages gastro-resistants a /'acetophtalate de cellulose, Annales Pharmaceutiques 
Francaises 1973, no. 5, pp. 375-384 

I Date 
Cons;dered 

T' 

"EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 

'Applicant's unique citation designation number (optional). 'Applicant is to place a check mark here if English language Translation is attached. 
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Electronic Acknowledgement Receipt 

EFSID: 3968163 

Application Number: 11383066 

International Application Number: 

Confirmation Number: 7083 

Title of Invention: CONTROLLED DOSE DRUG DELIVERY SYSTEM 

First Named Inventor/Applicant Name: Amir Shojaei 

Customer Number: 07278 

Filer: Marie Louise Collazo/Judy Yedda 

Filer Authorized By: Marie Louise Collazo 

Attorney Docket Number: 20342/1202653-US8 

Receipt Date: 18-SEP-2008 

Filing Date: 12-MAY-2006 

TimeStamp: 18:01:02 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

63046 

1 IDS_SB08.PDF yes 6 
2fc4b3c5d5a05ec71 e3c3651 094cf08754d0 

7174 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Information Disclosure Statement Letter 1 4 

Information Disclosure Statement (IDS) Filed (SB/08) 5 6 

Warnings: 

Information: 

783613 

2 NPL Documents 
XP009092848_Neville_Disinteg 

no 13 
ration_of_Dextran.PDF 

9a5124bf906234f33372db580fc1 b14e624f 
8412 

Warnings: 

Information: 

XP008031884_Patrick_Pharma 2217015 

3 NPL Documents cology_of_Methylphenidate. no 20 
PDF edS b8e 78f3f4d Od bfd e80298ef697 d 7 de 75 

18e9 

Warnings: 

Information: 

670328 

4 NPL Documents 
XP0009092849 _ Chau mei I_En ro 

no 10 
bag es _gast ro _resistants. PDF 

2 6c6acc 79aaf0263 9 57fed 55 7 e 1 fcSOfS af3 8i 
1c 

Warnings: 

Information: 

644120 

5 Miscellaneous Incoming Letter EP _SEARCH_REPORT.PDF no 11 
2ed 9a0d b54 9 7 a3 d 1 acd Of14 25 Od 8eb025 f8 

7e151 

Warnings: 

Information: 

Total Files Size (in bytes) 4378122 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Church Street Station 
New York, NY 10008-0770 

10/02/2009 

FIRST NAMED INVENTOR 

Amir Shojaei 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 
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ART UNIT PAPER NUMBER 

1618 

MAIL DATE DELIVERY MODE 

10/02/2009 PAPER 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

PTOL-90A (Rev. 04/07) 
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Application No. Applicant(s) 

11/383,066 SHOJAEI ET AL. 

Office Action Summary Examiner Art Unit 

MICAH-PAUL YOUNG 1618 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE~ MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)0 Responsive to communication(s) filed on __ . 

2a)0 This action is FINAL. 2b)~ This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)~ Claim(s) 1-32 and 59-61 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)~ Claim(s) 1-32 and 59-61 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 

*See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) ~ Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

3) ~ Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date 10/26/07 1217/07 1/9/07 3/30/07 8/20/07 1110/08 

9/18/08. 
U.S. Patent and Trademark Off1ce 

4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 
6) 0 Other: __ . 

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20090929 
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Application/Control Number: 11/383,066 

Art Unit: 1618 

DETAILED ACTION 

Information Disclosure Statement 

Page2 

The information disclosure statement (IDS) submitted on 10/26/07, 12/7/07, 1/9/07, 

3/30/07, 8/20/07, 1/10/08 and 9/1/08 were filed in a timely fashion. The submission is in 

compliance with the provisions of37 CFR 1.97. Accordingly, the information disclosure 

statement is being considered by the examiner. 

Claim Rejections- 35 USC§ 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 6 and 59-61 rejected under 35 U.S.C. 112, second paragraph, as being indefinite 

for failing to particularly point out and distinctly claim the subject matter which applicant 

regards as the invention. 

Claims 6 and 59-61 contain the trademark/trade name ADDERALL XL. Where a 

trademark or trade name is used in a claim as a limitation to identify or describe a particular 

material or product, the claim does not comply with the requirements of 35 U.S.C. 112, second 

paragraph. See Ex parte Simpson, 218 USPQ 1020 (Bd. App. 1982). The claim scope is 

uncertain since the trademark or trade name cannot be used properly to identify any particular 

material or product. A trademark or trade name is used to identify a source of goods, and not the 

goods themselves. Thus, a trademark or trade name does not identify or describe the goods 

associated with the trademark or trade name. In the present case, the trademark/trade name is 

used to identify/describe a commercially available mixture of amphetamine salts used in treating 

ADHD and, accordingly, the identification/description is indefinite. 
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Application/Control Number: 11/383,066 

Art Unit: 1618 

Claim Rejections- 35 USC§ 102 

Page 3 

The following is a quotation of the appropriate paragraphs of35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-23,25,26 and 59-61 are rejected under 35 U.S.C. 102(b) as being anticipated 

by Burnside et al (USPN 6,605,300 hereafter '300). 

The '300 patent teaches an oral pulsed release formulation comprising a combination of 

immediate release and delayed release amphetamine beads (abstract). The formulation can 

comprise a coated core comprising an immediate release portion of the amphetamine salts, along 

with an enterically coated delayed release bead (claim 1 ). The enteric polymers include pH 

dependent enteric polymers (col. 8, lin. 43-68). The formulation further comprises a protective 

coating to the core between the drug layers, or at the enteric layer (col. 8, lin. 1 0-30). The 

amphetamine is coated to an inert seed material (Example 1 ). This coated seed is then coated 

with various polymers, forming a core with the amphetamine incorporated (Examples 2 and 3). 

The formulation can comprise multiple coated delayed core comprises different enteric polymers 

or the same polymers such as Eudragit Lor 4110D (Examples 1-4). The formulation comprises 

a combination of immediate release beads and controlled release beads (Example 4). The 

formulation can comprise up to 20 mg of a mixture of amphetamine salts including 

dextroamphetamine saccharate and amphetamine sulfate (claim 1 ). A single immediate release 

bead can be coated with a delayed release bead coating solution and combined with a second 
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delayed release formulation so that the immediate and delayed release portions are present in the 

same bead and on different beads (Example 4). 

Regarding the bioequivalence of the formulation to that of ADDERALL XL, and the 

other physiological effects of the instant dosage form (food, Tmax, AUC and Cmax values) it is 

the position of the Examiner that these limitations are merely functional limitations that are the 

result of the instant compositional components. These functional limitations are inherent 

properties of the composition and are dependent from the composition components, since a 

compound and its properties cannot be separated. The same compositions, comprising the same 

components and compounds must have the same properties. As such, since the formulation of 

the '300 patent comprises the same immediate release and delayed release beads, comprising the 

same polymers and arrangement the formulation of the '300 patent must also have the same 

bioequivalence, and blood plasma concentrations. 

Further specifically regarding the potential Tmax, Cmax and AUC of a 37.5 mg dose, it is 

the position of the Examiner that these limitation merely recite a future intended use for the 

composition. These values are based on a theoretical future dosage form that has the same 

fundamental structure and components as the '300 formulation. As such if the same components 

are applied to the theoretical model they would inherently result in the same in vivo results. 

For these reasons the claims are anticipated. 

Claim Rejections- 35 USC§ 103 

The following is a quotation of35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 ofthis title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 

(1966), that are applied for establishing a background for determining obviousness under 35 

U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 
2. Ascertaining the differences between the prior art and the claims at issue. 
3. Resolving the level of ordinary skill in the pertinent art. 
4. Considering objective evidence present in the application indicating obviousness 

or nonobviousness. 

Claims 1-32 and 59-61 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

the disclosures of Burnside et al (USPN 6,605,300 hereafter '300). 

As discussed above the '300 patent discloses a controlled release dosage form comprising 

immediate release bead sand delayed release beads where the delayed release beads comprise 

enter polymers and protective coating. The beads comprise a mixture of amphetamine salts and 

are disclosed at a concentration of at least 20 mg (claims). The reference is silent to a higher 

dosage, however concentration however increasing the dosage of a well known pharmaceutical 

dependent on the patient is well within the limits of one of ordinary skill and would be an 

obvious modification. Since dosing concentrations are based on patient need an increase or 

decrease in the potency of a dosage form would be an obvious modification to provide the result 

effective variable to increase or decrease the effectiveness of the dosage form. The general 

conditions of the claim have been met, namely a pharmaceutical dosage form comprising 

immediate release and sustained release beads coated with enteric polymers. Applicant is 

reminded that where the general conditions of a claim are disclosed in the prior art, it is not 
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inventive to discover the optimum or workable ranges by routine experimentation. See In re 

Aller, 220 F.2d 454 105 USPQ 233, 235 (CCPA 1955). 

Furthermore the claims differ from the reference by reciting various concentrations of the 

active ingredient(s ). However, the preparation of various pharmaceutical compositions having 

various amounts of the active is within the level of skill of one having ordinary skill in the art at 

the time of the invention. It has also been held that the mere selection of proportions and ranges 

is not patentable absent a showing of criticality. See In re Russell, 439 F.2d 1228 169 USPQ 426 

(CCPA 1971). 

With these things in mind it would have been obvious to modify the concentration of the 

active amphetamine salt mixture in order to accommodate each individual patient. It would have 

been obvious to adjust the dosage in order to provide more precise care for the patient. One of 

ordinary skill in the art would have been motivated to optimize and modify the concentrations of 

the active components with an expected result of tailored dosage form useful in treating ADHD. 

Correspondence 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to MICAH-PAUL YOUNG whose telephone number is (571)272-

0608. The examiner can normally be reached on Monday-Friday 8:00-5:30; every other Friday 

off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Michael G. Hartley can be reached on 571-272-0616. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). Ifyou would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Michael G. Hartley/ 
Supervisory Patent Examiner, Art Unit 1618 

/MICAH-PAUL YOUNG/ 
Examiner, Art Unit 1618 
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Dated: ____ _ 

Docket No.: 20342/1202653-US8 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Amir Shojaei et al. 

Application No.: 11/383,066 

Filed: May 12, 2006 

For: CONTROLLED DOSE DRUG DELIVERY 
SYSTEM 

Confirmation No.: 7083 

Art Unit: 1615 

Examiner: Not Yet Assigned 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT QDS) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

This Information Disclosure Statement is submitted in accordance with 37 C.F.R. 1.97, 
1.98, and it is requested that the information set forth in this statement and in the listed documents 
be con·sidered during the pendency of the above-identified application, and any other application 
relying on the filing date of the above-identified application or cross-referencing it as a related 
application. 

1. This IDS should be considered, in accordance with 37 C.F.R. 1.97, as it is filed: 
(Check one of the boxes A-D) 

D A. within three months of the filing date of the above-identified national 
application or within three months of the entry into the national stage of the 
above identified national application 

0 B. before the mailing date of a first office action on the merits, or a first office 
action after filing a request for continued examination. 

DC. after (A) and (B) above, but before final rejection or allowance, and 
Applicants have made the necessary statement in box "i" below or paid the 
necessary fee in box "ii" below. 

01051488 
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(check one of the boxes "i" and "ii" below:) 

D i. Counsel states that, upon information and belief, each item of 
information listed herein was (check one ofboxes (a) or (b)) 

D(a) first cited in any communication from a foreign patent office in 
a counterpart foreign application not more than three months prior 
to the filing of this IDS; or 

D (b) not cited in a communication from a foreign patent office in a 
counterpart foreign application and, to the knowledge of 
undersigned after making reasonable inquiry, was not known to 
any individual designated in 1.56( c) more than three months prior 
to the filing of this IDS. 

D ii. Payment in the amount of the fee set forth in 1.17(p ), presently 
believed to be $180, is indicated below. 

On. after (A), (B) and (C) above, but before payment of the issue fee: Applicant 
petitions under 37 C.F.R. 1.97(d) for the consideration of this IDS. Under 
37 CFR 1.17(i) a check in the amount of $180.00 is enclosed. Counsel 
certifies that, upon information and belief, each item of information listed 
herein was 

(check one of the boxes "a" and "b" below:) 

O(a) first cited in any communication from a foreign patent office in 
a counterpart foreign application not more than three months prior 
to the filing of this IDS; or 

D (b) was not cited in a communication from a foreign patent office 
in a counterpart foreign application and, to the knowledge of 
undersigned after making reasonable inquiry, was not known to 
any individual designated in 1.56(c) more than three months prior 
to the filing of this IDS. 

2. In accordance with 37 C.F.R. 1.98, this IDS includes a list (e.g., form PTO/SB/08) of 
all patents, publications, or other information submitted for consideration by the office, either 
incorporated into this IDS or as an attachment hereto. A copy of each document listed is attached, 
except as explained below. 

(check boxes A, Band/or C and fill in blanks, if appropriate.) 

2 
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GJ A. Pursuant to the 37 C.F.R. § 1.98(a)(2)(ii), a copy/copies of the U.S. 
Patent(s) and/or U.S. Patent Application Publication(s) on PTO/SB08 
is/are not being submitted. 

DB. Document(s) is (are) deemed substantially cumulative to 
document(s) , and, in accordance with 1.98(c), only a copy of 
each of the latter documents is enclosed. 

DC. Certain documents were previously cited by or submitted to the Office in 
the following prior applications, which are relied upon under 35 U.S.C. 
120: 

<<INSERT SERIAL NO. & FILING DATE>> 

Applicant identifies these documents by attaching hereto copies of the forms PT0-892, PT0-1449 
and/or PTO/SB/08 from the files of the prior application(s) or a fresh PTO/SB/08 listing these 
documents, and request that they be considered and made of record in accordance with 1.98(d). Per 
37 CFR 1.98(d), copies ofthese documents need not be filed in this application. 

D 3. Cite No(s). are not in the English language. 
In accordance with 1.98(c), Applicant states: 

DAn English translation of each document (or of the pertinent 
portions thereof), or a copy of each corresponding English
language patent or application , or English-language abstract (or 
claim) is enclosed. 

D The requirement for a concise explanation of the relevance of any 
foreign language document is satisfied by the attached search 
report; citation of the documents cited in the search report shall not 
be construed as an admission that they are or are considered to be, 
material to patentability of the subject matter claimed herein (See 
MPEP §609). 

OA concise explanation of the relevance of document(s) 
is set forth as follows: [Insert concise explanation of 

relevance] 

OA concise explanation of the relevance of document(s) __ can 
be found on page(s) __ of the specification. 

OA concise explanation of document(s) ___ can be found on the 
attached sheet. 
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0 4. No explanation of relevance is necessary for documents in the 
English language (see reply to Comments 67 in the preamble to 
the final rules; 1135 OG 13 at 20). 

D 5. Other information being provided for the examiner's 
consideration follows: 

[NAn _______ Search Report, dated. _____ , which issued during the 
prosecution of Application No. which corresponds to the present 
application.] 

6. In accordance with 37 C.F.R. 1.97(g) and (h), the filing of this IDS should not be 
construed as a representation that a search has been made or that information cited is, or is 
considered to be, material to patentability as defined in § 1.56 (b), or that any cited document listed 
or attached is (or constitutes) prior art. Unless other-wise indicated, the date of publication indicated 
for an item is taken from the face or the item and Applicant reserves the right to prove that the date 
of publication is in fact different. 

Early and favorable consideration is earnestly solicited. 

The Commissioner is authorized to charge any deficiency of up to $300.00 or credit any 
excess in this fee to Deposit Account No. 04-0100. 

Dated: March ?iJ, 2007 Respectfully submitted, 

Byb 
Paul M. Zagar 

Registration No.: 52,392 
DARBY & DARBY P.C. 
P.O. Box 5257 
New York, New York 10150-5257 
(212) 527-7700 
(212) 527-7701 (Fax) 
Attorneys/ Agents For Applicant 
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