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(57) ABSTRACT 

The present invention provides an oral dosage form com 
prising a ?rst composition and a second composition. The 
?rst composition comprises an effective amount of a thera 
peutic agent and the second composition comprises an 
effective amount of an adverse-effect agent. The adverse 
effect agent is covered With a coating that is substantially 
insoluble in the gastrointestinal tract. In one embodiment, 
the adverse-effect agent is coated With an outer base-soluble 
layer and an inner acid-soluble layer. The therapeutic agent 
can be uncoated or can be coated With a coating having an 

outer acid-soluble layer and an inner base-soluble layer. The 
dosage form discourages administration of the therapeutic 
agent by other than oral administration. 
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ORAL DOSAGE FORM COMPRISING A 
THERAPEUTIC AGENT AND AN 
ADVERSE-EFFECT AGENT 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 60/309,791, ?led Aug. 6, 2001, the 
disclosure of Which is incorporated by reference herein in its 
entirety. 

1. FIELD OF THE INVENTION 

[0002] This invention relates generally to an oral dosage 
form comprising a therapeutic agent and an adverse-effect 
agent. 

[0003] 2. BACKGROUND OF THE INVENTION 

[0004] Many therapeutic agents are highly effective for 
improving quality of life but, because of their abuse poten 
tial, may attract drug abusers. For eXample, opioids are 
eXcellent analgesic agents that can control severe and/or 
chronic pain, such as cancer pain and post-operative pain, 
but are also subject to abuse by drug users. 

[0005] Opioids, also knoWn as opioid agonists, are a group 
of drugs that exhibit opium- or morphine-like properties. 
Opioids are employed primarily as moderate to strong 
analgesic agents, but provide other pharmacological effects 
as Well. 

[0006] There have been previous attempts in the art to 
control the potential for abuse of opioid analgesics. For 
eXample, sustained release forms enable an active ingredient 
to Work over many hours, and such sloW release tends to 
deter illicit use of opioids because abusers tend to prefer the 
quick euphoric rush, also knoWn as the “burst,” provided by 
immediate release opioids. Drug abusers, hoWever, can 
defeat the controlled release design by crushing or dissolv 
ing the original drug form, for eXample a tablet, giving them 
access to snortable and/or inj ectable opioids that provide the 
burst. Accordingly, there is an important need for more 
effective methods of deterring opioid abuse While still 
keeping orally administered opioids available to patients 
Who have a legitimate need for them. 

[0007] Prior art approaches to this problem have involved 
combining an opioid With an opioid antagonist. When 
administered orally, these combinations provide the phar 
macologic action of the opioid With minimal action of the 
antagonist. When administered parenterally, hoWever, the 
antagonist can be profoundly antagonistic to the opioid. 
Particular examples of such combinations include compo 
sitions comprising naloXone and morphine or oXymorphone 
(US. Pat. No. 3,493,657 to LeWenstein et al.); methadone 
and naloXone (US. Pat. No. 3,773,955 to Pachter et al.); 
methadol or acetyl methadol and naloXone (US. Pat. No. 
3,966,940 to Pachter et al.); oXycodone and naloXone (US. 
Pat. No. 4,457,933 to Gordon et al.); and buprenorphine and 
naloXone (US. Pat. No. 4,582,835 to LeWis et al.). Also, the 
combination of pentaZocine hydrochloride and naloXone has 
been marketed in the United States as TALWIN NX (Sano? 
Winthrop); VALORON N, a combination of tilidine and 
naloXone, has been available in Germany for the manage 
ment of severe pain since 1978; and TEMGESIC NX, a 
combination of buprenorphine and naloXone, has been avail 
able in NeW Zealand since 1991. 

[0008] US. Pat. No. 6,228,863 to Palermo et al. discloses 
an oral dosage form of an opioid agonist and an opioid 
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antagonist that reduces the abuse potential of the opioid by 
combining the agonist and antagonist such that at least tWo 
steps are required to separate them. 

[0009] US. Pat. No. 5,935,975 to Rose et al. discloses a 
method for treating drug dependency by the combined 
administration of the drug or an agonist of the drug and an 
antagonist of the drug. 

[0010] There remains, hoWever, a clear need in the art for 
more advanced oral dosage forms that are effective for 
preventing abuse and useful for delivering a therapeutic 
agent. 

3. SUMMARY OF THE INVENTION 

[0011] The present invention relates to an oral dosage 
form comprising a ?rst composition and a second compo 
sition, Wherein the ?rst composition comprises a therapeutic 
agent and the second composition comprises an adverse 
effect agent, Wherein the second composition is coated With 
an inner acid-soluble layer and an outer base-soluble layer. 

[0012] The invention further relates to an oral dosage form 
comprising a ?rst composition and a second composition, 
Wherein the ?rst composition comprises a therapeutic agent 
and is coated With an inner base-soluble layer and an outer 
acid-soluble layer and the second composition comprises an 
adverse-effect agent and is coated With an inner acid-soluble 
layer and an outer base-soluble layer. 

[0013] The invention further relates to a method for treat 
ing or preventing pain, comprising administering to a patient 
in need thereof the oral dosage form of the invention. In one 
embodiment the method comprises administering to a 
patient in need thereof an oral dosage form comprising a ?rst 
composition and a second composition, Wherein the ?rst 
composition comprises an effective amount of a therapeutic 
agent; the second composition comprises an effective 
amount of an adverse-effect agent; an effective amount of 
the therapeutic agent is released in the patient’s small 
intestine; and less than an effective amount of the adverse 
effect agent is released in the patient’s gastrointestinal tract. 

[0014] The invention still further relates to a method for 
preparing an oral dosage form comprising a ?rst composi 
tion and a second composition, Wherein the ?rst composition 
comprises a therapeutic agent and the second composition 
comprises an adverse-effect agent, Wherein the second com 
position is coated With an inner acid-soluble layer and an 
outer base-soluble layer, the method comprising the step of 
preparing the oral dosage form as set forth herein. 

[0015] The invention still further relates to a method for 
preparing an oral dosage form comprising a ?rst composi 
tion and a second composition, Wherein the ?rst composition 
comprises a therapeutic agent and is coated With an inner 
base-soluble layer and an outer acid-soluble layer and the 
second composition comprises an adverse-effect agent and is 
coated With an inner acid-soluble layer and an outer base 
soluble layer, the method comprising the step of preparing 
the oral dosage form as set forth herein. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 shoWs a cross-sectional vieW of a coated 
granule of a ?rst composition useful in the oral dosage forms 
of the invention. 
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[0017] FIG. 2 shows a cross-sectional vieW of a coated 
granule of a second composition useful in the oral dosage 
forms of the invention. 

[0018] FIG. 3 shoWs a cross-sectional vieW of a ?rst 
embodiment of the invention, Which is a capsule containing 
coated granules of a ?rst composition and coated granules of 
a second composition. 

[0019] FIG. 4 shoWs a cross-sectional vieW of a second 
embodiment of the invention, Which is a tWo-layer tablet. 

[0020] FIG. 5 shoWs a cross-sectional vieW of a third 
embodiment of the invention, Which is a tablet containing 
coated granules of a ?rst composition and coated granules of 
a second composition. 

[0021] FIG. 6 shoWs a cross-sectional vieW of a fourth 
embodiment of the invention, Which is a coated tablet 
containing a ?rst composition, With granules of a coated 
second composition dispersed throughout the ?rst compo 
sition. 

[0022] FIG. 7 shoWs a cross-sectional vieW of a ?fth 
embodiment of the invention, Which is a tablet Wherein a 
coated composition of the adverse-effect agent is further 
coated With the therapeutic agent and then the therapeutic 
agent is coated. 

5. DETAILED DESCRIPTION OF THE 
INVENTION 

[0023] The oral dosage form of the present invention 
comprises a ?rst composition and a second composition. The 
?rst composition comprises a therapeutic agent, and the 
second composition comprises an adverse-effect agent. 

[0024] The term “therapeutic agent,” as used herein, 
means any drug intended to have a bene?cial effect When 
administered to a patient. 

[0025] The term “adverse-effect agent,” as used herein, 
means an agent that (A) reduces or eliminates one or more 
pharmacological effects of the therapeutic agent, such as a 
euphoric or toXic effect or (B) causes an undesired physi 
ological reaction, such as emesis. In a ?rst embodiment of 
the oral dosage form of the invention, the second composi 
tion is coated With a layer that is substantially insoluble in 
the gastrointestinal tract. Thus, When the oral dosage form of 
the present invention is orally administered to a patient as 
intended, only the therapeutic agent is released in the 
gastrointestinal tract of the patient, and the adverse-effect 
agent is not released. If the oral dosage form is tampered 
With so that the coating on the second composition is 
damaged, hoWever, then not only the therapeutic agent but 
also the adverse-effect agent are released upon administra 
tion. 

[0026] In a second embodiment the second composition is 
coated With an outer base-soluble layer and an inner acid 
soluble layer, Which is not dissolved When orally adminis 
tered to a patient. 

[0027] In a third embodiment of the oral dosage form of 
the invention, both the ?rst composition and second com 
position have a coating comprising at least tWo layers, an 
acid-soluble layer and a base-soluble layer, but the order of 
the layers in the coating on the ?rst composition is different 
from that of the layers in the coating on the second com 
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position. The coating covering the ?rst composition com 
prises an outer acid-soluble layer and an inner base-soluble 
layer, Which are dissolved When orally administered to a 
patient. On the other hand, the coating covering the second 
composition comprises an outer base-soluble layer, Which 
gets dissolved When orally administered, and an inner acid 
soluble layer, Which does not get dissolved When orally 
administered to a patient. 

[0028] When orally administered to a patient, the oral 
dosage form passes through the stomach ?rst, Where its 
acidic environment dissolves the ?rst composition’s outer 
acid-soluble layer, and then passes into the small intestine, 
Where its basic environment dissolves the ?rst composition’s 
inner base-soluble layer. Here, the therapeutic agent can be 
absorbed by the body. In contrast, the second composition is 
coated With an outer base-soluble layer, Which is substan 
tially insoluble in the stomach’s acidic environment. There 
fore, the second composition passes through the stomach 
With both the outer base-soluble layer and the inner acid 
soluble layer intact. When the second composition enters the 
small intestine, the outer base-soluble layer dissolves, 
eXposing the inner acid-soluble layer, Which is substantially 
insoluble in the small intestine’s basic environment, so that 
the adverse-effect agent cannot be absorbed by the body. 
Thus, When the oral dosage form of the present invention is 
orally administered to a patient, for eXample a human, as 
intended, only the therapeutic agent is released in the 
gastrointestinal tract and absorbed by the patient; the 
adverse-effect agent is not released and, therefore, not 
available for absorption into the body. Here, the therapeutic 
agent Works as if it Were administered alone Without the 
adverse-effect agent, since only the therapeutic agent is 
available for absorption by the body. 

[0029] HoWever, if the oral dosage form of the present 
invention is tampered With, e. g., cheWed, crushed, ground or 
dissolved, particularly in a solvent With heat (e.g., greater 
than about 45° C. to about 50° C.), then not only the 
therapeutic agent but also the adverse-effect agent becomes 
available for absorption into the body. The adverse-effect 
agent can then eXert its effect by either reducing the effect of 
the therapeutic agent or eliciting an unpleasant effect in the 
patient. Thus, Where the adverse-effect agent is an antagonist 
of the therapeutic agent, the effects of the therapeutic agent 
are drastically diminished or even eliminated by the effects 
of the adverse-effect agent. For example, Where the thera 
peutic agent is an opioid agonist and the adverse-effect agent 
is an opioid antagonist, and the oral dosage form is tampered 
With, the opioid antagonist becomes bioavailable, interfering 
With opioid-receptor binding and reducing the opioid 
antagonist’s pharmacological effects. Accordingly, only 
patients Who take the dosage form of the present invention 
as intended, i.e, orally as an intact dosage form, can eXpe 
rience the full pharmacological effects of the therapeutic 
agent. Where the adverse-effect agent is an emetic agent and 
the oral dosage form is tampered With, the emetic agent 
induces vomiting Which discourages the user from tamper 
ing With the dosage form. Moreover, Where the adverse 
effect agent causes vomiting the oral dosage form of the 
invention not only discourages users from tampering With it, 
but can also be effective to remove the therapeutic agent 
from subject’s body. Abusing the therapeutic agent becomes 
less desirable When present in the oral dosage form of the 
present invention because, When tampered With, the adverse 
effect agent eXerts its undesirable effects. 
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[0030] In one embodiment of the present invention, the 
?rst composition is intended to be released slowly after it is 
orally administered to the subject. This prevents the burst, 
Which some abusers seek. The ?rst composition can be 
formulated as a sloW release formulation, for example, by 
further coating the ?rst composition With a sustained-release 
coating that sloWly dissolves so that all the therapeutic agent 
is not released at once. In the embodiments Where the ?rst 
composition is coated With an outer acid-soluble layer and 
an inner base-soluble layer, the sustained-release coating is 
an innermost layer. In another embodiment the ?rst compo 
sition can be formulated as a sloW release formulation by 
incorporating the therapeutic agent into a matrix that sloWly 
releases the therapeutic agent over time. Therapeutic agents 
intended to be released sloWly, When orally administered to 
a subject, may have side effects if released all at once, rather 
than sloWly. The coated second composition prevents tam 
pering, Which Would result in immediate release of the 
therapeutic agent. 

[0031] FIG. 1 shoWs a cross-sectional vieW of an embodi 
ment of the coated ?rst composition 10. A ?rst composition 
14 is covered With an innermost sustained-release coating 13 
(optional), an inner base-soluble layer 12, and an outer 
acid-soluble layer 11. 

[0032] FIG. 2 shoWs a cross-sectional vieW of an embodi 
ment of the coated second composition 20. A second com 
position 24 is covered With an inner acid-soluble layer 23, an 
outer base-soluble layer 22 and an outermost layer that is 
substantially insoluble in the gastrointestinal tract 21 
(optional). 

5.1 Therapeutic Agent 

[0033] Any kind of therapeutic agent can be used in the 
oral dosage forms of the present invention. In one embodi 
ment the oral dosage from is used in situations Where there 
is a potential toxicity or overdose associated With the 
uncontrolled release of the drug due to tampering With the 
dosage form. Examples of useful therapeutic agents include, 
but are not limited to, analgesics, anti-in?ammatory agents, 
anthelmintics, anti-arrhythmic agents, anti-bacterial agents, 
anti-viral agents, anti-coagulants, anti-depressants, anti-dia 
betics, anti-epileptics, anti-fungal agents, anti-gout agents, 
anti-hypertensive agents, anti-malarials, anti-migraine 
agents, anti-muscarinic agents, anti-neoplastic agents, erec 
tile-dysfunction-improvement agents, immunosuppressants, 
anti-protoZoal agents, anti-thyroid agents, anxiolytic agents, 
sedatives, hypnotics, neuroleptics, [3-blockers, cardiac iono 
tropic agents, corticosteroids, diuretics, anti-parkinsonian 
agents, gastrointestinal agents, histamine receptor antago 
nists, keratolytics, lipid regulating agents, anti-anginal 
agents, cox-2-inhibitors, leukotriene inhibitors, macrolides, 
muscle relaxants, nutritional agents, opioid analgesics, pro 
tease inhibitors, sex hormones, stimulants, muscle relaxants, 
anti-osteoporosis agents, anti-obesity agents, cognition 
enhancers, anti-urinary incontinence agents, nutritional oils, 
anti-benign prostate hypertrophy agents, essential fatty 
acids, and non-essential fatty acids. The ?rst composition 
can comprise more than one therapeutic agent. 

[0034] The phrase “therapeutic agent” is also meant to 
encompass all pharmaceutically acceptable salts of the 
therapeutic agent. Pharmaceutically acceptable salts include, 
but are not limited to, metal salts, such as sodium salts, 
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potassium salts, and lithium salts; alkaline earth metals, such 
as calcium salts, magnesium salts, and the like; organic 
amine salts, such as triethylamine salts, pyridine salts, 
picoline salts, ethanolamine salts, triethanolamine salts, 
dicyclohexylamine salts, N,N‘-dibenZylethylenediamine 
salts, and the like; inorganic acid salts such as hydrochloride 
salts, hydrobromide salts, sulfate salts, phosphate salts, and 
the like; organic acid salts such as formate salts, acetate 
salts, tri?uoroacetate salts, maleate salts, tartrate salts, and 
the like; sulfonate salts such as methanesulfonate salts, 
benZenesulfonate salts, p-toluenesulfonate salts, and the 
like; and amino acid salts, such as arginate salts, asparginate 
salts, glutamate salts, and the like. 

[0035] In another embodiment the therapeutic agent has 
potential for abuse. The abuse potential of a drug is estab 
lished by many factors, Which may include the folloWing: 
(1) the capacity of the drug to produce the kind of physical 
dependence in Which drug WithdraWal causes suf?cient 
distress to bring about drug-seeking behavior; (2) the ability 
to suppress WithdraWal symptoms caused by WithdraWal 
from the drug; and (3) the degree to Which the drug induces 
euphoria similar to that produced by morphine and other 
opioids. The term “a therapeutic agent having abuse poten 
tial,” as used herein, refers to a therapeutic agent having at 
least one of the above-identi?ed factors. Examples of thera 
peutic agents having abuse potential include, but are not 
limited to, opioids, benZodiaZepines, barbiturates, and 
stimulants, such as methylphenidate and amphetamines. 

[0036] The term “opioid” refers to a substance that binds, 
optionally stereo-speci?cally, to any of several subspecies of 
opioid receptors and produces an agonist action. Opioids 
include, but are not limited to, alfentanil, allylprodine, 
alphaprodine, anileridine, benZylmorphine, beZitramide, 
buprenorphine, butorphanol, clonitaZene, codeine, desomor 
phine, dextromoramide, deZocine, diampromide, diamor 
phone, dihydrocodeine, dihydromorphine, dimenoxadol, 
dimepheptanol, dimethylthiambutene, dioxaphetyl butyrate, 
dipipanone, eptaZocine, ethoheptaZine, ethylmethylthiam 
butene, ethylmorphine, etonitaZene, etorphine, dihydroetor 
phine, fentanyl, hydrocodone, hydromorphone, hydromor 
phodone, hydroxypethidine, isomethadone, ketobemidone, 
levorphanol, levophenacylmorphan, lofentanil, meperidine, 
meptaZinol, metaZocine, methadone, metopon, morphine, 
myrophine, narceine, nicomorphine, norlevorphanol, 
normethadone, nalorphine, nalbuphene, normorphine, nor 
pipanone, opium, oxycodone, oxymorphone, PANTOPON, 
papaveretum, paregoric, pentaZocine, phenadoxone, phen 
dimetraZine, phendimetraZone, phenomorphan, phenaZo 
cine, phenoperidine, piminodine, piritramide, prophep 
taZine, promedol, properidine, propoxyphene, 
propylhexedrine, sufentanil, tilidine, tramadol, pharmaceu 
tically acceptable salts thereof, and mixtures thereof. 

[0037] In certain embodiments, the opioid agonist is 
selected from the group consisting of hydrocodone, mor 
phine, hydromorphone, oxycodone, codeine, levorphanol, 
meperidine, methadone, oxymorphone, buprenorphine, fen 
tanyl and derivatives thereof, dipipanone, heroin, tramadol, 
etorphine, dihydroetorphine, butorphanol, levorphanol, 
pharmaceutically acceptable salts thereof, and mixtures 
thereof. In one embodiment the opioid agonist is oxycodone 
or hydrocodone. 

[0038] The term “benZodiaZepines” refers to drugs that are 
derivatives of benZodiaZepine and are able to depress the 
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central nervous system. BenZodiaZepines include, but are 
not limited to, alpraZolam, bromaZepam, chlordiaZepoxied, 
cloraZepate, diaZepam, estaZolam, ?uraZepam, halaZepam, 
ketaZolam, loraZepam, nitraZepam, oxaZepam, praZepam, 
quaZepam, temaZepam, triaZolam, methylphenidate, phar 
maceutically acceptable salts thereof, and mixture thereof. 

[0039] Barbiturates refer to sedative-hypnotic drugs 
derived from barbituric acid (2,4,6, -trioxohexahydropyri 
midine). Barbiturates include, but are not limited to, amobar 
bital, aprobarbotal, butabarbital, butalbital, methohexital, 
mephobarbital, metharbital, pentobarbital, phenobarbital, 
secobarbital, pharmaceutically acceptable salts thereof, and 
mixtures thereof. 

[0040] Stimulants refer to drugs that stimulate the central 
nervous system. Stimulants include, but are not limited to, 
amphetamines, such as amphetamine, amphetamine, dextro 
amphetamine resin complex, dextroamphetamine, metham 
phetamine, methylphenidate, pharmaceutically acceptable 
salts thereof and mixtures thereof. 

[0041] Other examples of therapeutic agent having poten 
tial for abuse include, but are not limited to, dronabinol, 
glutethimide, methylphenidate, nabilone, anabolic steroids, 
methylprylon, ethchlorovynol, ethinamate, fen?uramine, 
meprobamate, pemoline, levomethadyl, benZphetamine, 
chlorphentermine, diethylpropion, phentermine, meb 
utamate, chlortermine, phenylacetone, dronabinol, nabilone, 
benphetamine, chloral hydrate, ethclorovynol, paraldehyde, 
midaZolam, and detropropoxyphene. 

[0042] The therapeutic agent may also be an agent 
intended for delivery to the colon. Therapeutic agents 
intended for delivery to the colon include, but are not limited 
to, agents that act locally in the colonic region to treat a 
colon diseases such as irritable boWel syndrome, irritable 
boWel disease, Crohns disease, constipation, post operative 
atony, gastrointestinal infections, and therapeutic agents that 
deliver antigenic material to the lymphoid tissue. Agents for 
the treatment of colon disease, include, but are not limited to 
S-ASA; steroids, such as hydrocortisone and budesonide; 
laxatives; octreotide; cisapride; anticholinergics; opioids; 
calcium channel blockers; DNA for delivery to the cells of 
the colon; glucosamine; thromboxane A2 synthetase inhibi 
tors, such as Ridogrel; 5HT3-antagonists, such as 
ondansetron; antibodies against infectious bacteria, such as 
Clostridium dij?cile; and antiviral agents, for example, for 
the prophylaxis of HIV. 

[0043] Alternatively, the therapeutic agent can be an agent 
that is systemically active and for Which absorption is 
improved in the colon region. Such drugs include polar 
compounds such as: heparins; insulin; calcitonins; human 
groWth hormone (HGH); groWth hormone releasing hor 
mone (GHRH); interferons; somatostatin and analogues 
such as octreotide and vapreotide; erythropoietin (EPO); 
granulocyte colony stimulating factor (GCSF); parathyroid 
hormone (PTH); luteinising hormone releasing hormone 
(LHRH) and analogues thereof; atrial natriuretic factor 
(ANF); vasopressin; desmopressin; calcitonin gene related 
peptide (CGRP); and analgesics. 

5.2 Adverse-Effect Agent 

[0044] The adverse-effect agent can be an agent that 
reduces or eliminates the therapeutic agent’s pharmacologi 
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cal activities including, but not limited to: (1) the capacity of 
the drug to produce the kind of physical dependence in 
Which drug WithdraWal causes suf?cient distress to bring 
about drug-seeking behavior; (2) the ability to suppress 
WithdraWal symptoms caused by WithdraWal from the drug; 
and (3) the induction of euphoria similar to that produced by 
morphine and other opioids. Adverse-effect agents that 
reduce or eliminate the pharmacological effects of the thera 
peutic agent include, but are not limited to, antagonists of the 
therapeutic agent agonist. When an opioid agonist is used as 
the therapeutic agent in the oral dosage form of the present 
invention, an opioid antagonist can be used as the adverse 
effect agent. Likewise, When a benZodiaZepine is used as the 
therapeutic agent in the oral dosage form of the present 
invention, a benZodiaZepine antagonist can be used as the 
adverse-effect agent. When a barbiturate is used as a thera 
peutic agent in the oral dosage form of the present invention, 
a barbiturate antagonist can be used as the adverse-effect 
agent. When an amphetamine is used as a therapeutic agent 
in the oral dosage form of the present invention, an amphet 
amine antagonist can be used as the adverse-effect agent. 
When the therapeutic agent is toxic When dosed above its 
normal therapeutic range, i.e., there is a potential for an 
overdose, then an antidote of the toxic therapeutic agent can 
be used as the adverse-effect agent. 

[0045] The phrase “adverse-effect agent” is also meant to 
encompass all pharmaceutically acceptable salts of the 
adverse-effect agent. Pharmaceutically acceptable salts 
include, but are not limited to, metal salts, such as sodium 
salts, potassium salts, and lithium salts; alkaline earth met 
als, such as calcium salts, magnesium salts, and the like; 
organic amine salts, such as triethylamine salts, pyridine 
salts, picoline salts, ethanolamine salts, triethanolamine 
salts, dicyclohexylamine salts, N,N‘-dibenZylethylenedi 
amine salts, and the like; inorganic acid salts such as 
hydrochloride salts, hydrobromide salts, sulfate salts, phos 
phate salts, and the like; organic acid salts such as formate 
salts, acetate salts, tri?uoroacetate salts, maleate salts, tar 
trate salts, and the like; sulfonate salts such as methane 
sulfonate salts, benZenesulfonate salts, p-toluenesulfonate 
salts, and the like; and amino acid salts, such as arginate 
salts, asparginate salts, glutamate salts, and the like. 

[0046] Opioid antagonists that can be used as the adverse 
effect agent of the present invention include, but are not 
limited to, naloxone, naltrexone, nalmefene, cyclaZacine, 
levallorphan, and mixtures thereof. In certain embodiments, 
the opioid antagonist is naloxone or naltrexone. 

[0047] BenZodiaZepine antagonists that can be used as the 
adverse-effect agent of the present invention include, but are 
not limited to, ?umaZenil. 

[0048] Barbiturate antagonist Which can be used as the 
adverse-effect agent of the present invention include, but are 
not limited to, amphetamines, described herein. 

[0049] Stimulant antagonists that can be used as the 
adverse-effect agent of the present invention include, but are 
not limited to, benZodiaZepines, described herein. 

[0050] In another embodiment of the present invention, 
the adverse-effect agent is an agent that causes an undesired 
physiological reaction, such as emesis. This type of adverse 
effect agent can be used With any kind of therapeutic agent 
including an opioid, a benZodiaZepine, a barbiturate, and a 
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stimulant. Examples of emetic agents suitable for use as the 
adverse-effect agent in the present invention includes any 
drug that safely and effectively induces vomiting after 
administration including, but not limited to, ipecac and 
apomorphine. 

5.4 Coatings 

5.4.1. Coatings Insoluble in the Gastrointestinal 
Tract 

[0051] Examples of useful coatings that are substantially 
insoluble in the gastrointestinal tract include, but are not 
limited to, coatings comprising a hydrophobic material. In 
one embodiment the coating that is substantially insoluble in 
the gastrointestinal tract comprises a cellulose polymer. In 
certain embodiments, the cellulose polymer is a cellulose 
ether, a cellulose ester, or a cellulose ester ether. In one 
embodiment, the cellulose polymers have a degree of sub 
stitution, D.S., on the anhydroglucose unit of from Zero up 
to and including 3. By “degree of substitution” is meant the 
average number of hydroxyl groups present on the anhy 
droglucose unit of the cellulose polymer that are replaced by 
a substituting group. Representative cellulose polymers 
include, but are not limited to, polymers selected from 
cellulose acylate, cellulose diacylate, cellulose triacylate, 
cellulose acetate, cellulose diacetate, cellulose triacetate, 
mono, di, and tricellulose alkanylates, mono, di, and tricel 
lulose aroylates, and mono, di, and tricellulose alkenylates. 
Exemplary cellulose polymers include cellulose acetate hav 
ing an acetyl content up to about 21%; cellulose acetate 
having an acetyl content up to about 32 to 39.8%; cellulose 
acetate having a D.S. of about 1 to 2 and an acetyl content 
of about 21 to 35%; and cellulose acetate having a D.S. of 
about 2 to 3 and an acetyl content of about 35 to 44.8%. In 
one embodiment, the cellulose polymer is ethylcellulose, 
cellulose acetate, cellulose propionate (loW, medium, or high 
molecular Weight), cellulose acetate propionate, cellulose 
acetate butyrate, cellulose acetate phthalate, or cellulose 
triacetate. In one embodiment, the ethylcellulose has an 
ethoxy content of about 44 to 55%. 

[0052] More speci?c cellulose polymers include cellulose 
propionate having a D.S. of about 1.8 and a propyl content 
of about 39.2 to 45% and a hydroxyl content of about 2.8 to 
5.4%; cellulose acetate butyrate having a D.S. of about 1.8, 
an acetyl content of about 13 to 15%, and a butyryl content 
of about 34 to 39%; cellulose acetate butyrate having an 
acetyl content of about 2 to 29%, a butyryl content of about 
17 to 53%, and a hydroxyl content of about 0.5 to 4.7%; 
cellulose triacylate having a D.S. of about 2.9 to 3 such as 
cellulose triacetate, cellulose trivalerate, cellulose trilaurate, 
cellulose tripatmitate, cellulose trisuccinate, and cellulose 
trioctanoate; cellulose diacylates having a D.S. of about 2.2 
to 2.6 such as cellulose disuccinate, cellulose dipalmitate, 
cellulose dioctanoate, cellulose dipentanoate, and coesters 
of cellulose such as cellulose acetate butyrate, cellulose 
acetate octanoate butyrate, and cellulose acetate propionate. 

[0053] Additional cellulose polymers useful for coating 
the second composition With a coating that is substantially 
insoluble in the gastrointestinal tract include, but are not 
limited to, acetaldehyde dimethyl cellulose acetate, cellulose 
acetate ethylcarbamate, cellulose acetate methylcarbamate, 
and cellulose acetate dimethylaminocellulose acetate. 

[0054] Acrylic polymers are also useful for coating the 
second composition With a coating that is substantially 
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insoluble in the gastrointestinal tract. Acrylic polymers 
include, but are not limited to, acrylic resins comprising 
copolymers synthesiZed from acrylic and methacrylic acid 
esters (e.g., the copolymer of acrylic acid loWer alkyl ester 
and methacrylic acid loWer alkyl ester) containing about 
0.02 to 0.03 moles of a tri (loWer alkyl) ammonium group 
per mole of acrylic and methacrylic monomer. In one 
embodiment, the acrylic resin is Eudragit RS 30 D manu 
factured by Rohm Tech Inc. of Fitchburg, Mass. Eudragit RS 
30 D is a Water insoluble copolymer of ethyl acrylate (EA), 
methyl methacrylate (MM) and trimethylammonioethyl 
methacrylate chloride (TAM) in Which the molar ratio of 
TAM to the remaining components (EA and MM) is 1:40. 
Aqueous suspensions of acrylic resins such as EUDRAGIT 
RS can be used to coat the adverse-effect agent of the 
invention. 

[0055] In certain embodiments of the invention, the 
acrylic polymer is selected from acrylic acid and meth 
acrylic acid copolymers, methyl methacrylate copolymers, 
ethoxyethyl methacrylates, cyanoethyl methacrylates, poly 
(acrylic acid), poly(methacrylic acid), methacrylic acid 
alkylamide copolymers, poly(methyl methacrylate), poly 
methacrylate, poly(methyl methacrylate) copolymer, poly 
acrylamide, aminoalkyl methacrylate copolymer, poly 
(methacrylic acid anhydride), and glycidyl methacrylate 
copolymers. 
[0056] When a cellulose polymer or an acrylic polymer is 
used as a coating that is substantially insoluble in the 
gastrointestinal tract, suitable plasticiZers, e.g., acetyl tri 
ethyl citrate and/or acetyl tributyl citrate, may also be 
admixed With the polymer. The coating that is substantially 
insoluble in the gastrointestinal tract may also contain 
additives such as coloring agents, talc, and/or magnesium 
stearate, Which are Well knoWn in the coating art. 

[0057] Polymers useful for coating the second composi 
tion With a coating that is substantially insoluble in the 
gastrointestinal tract also include, but not limited to, poly 
(lactic/glycolic acid) (“PLGA”) copolymers, polylactides, 
polyglycolides, polyanhydrides, polyorthoesters, polycapro 
lactones, polyphosphaZenes, polysaccharides, proteinaceous 
polymers, polyesters, polydioxanone, polygluconate, poly 
lactic-acid polyethylene oxide copolymers, poly(hydroxy 
butyrate), polyphosphoesters, and mixtures thereof. 

[0058] In certain embodiments, the polymer comprises a 
poly(lactic/glycolic acid) copolymer, a copolymer of lactic 
and glycolic acid, having a molecular Weight of about 2,000 
to about 500,000 daltons. The ratio of lactic acid to glycolic 
acid is from about 100:0 to about 25:75, in one embodiment 
from about 65:35. Poly(lactic/glycolic acid) may be pre 
pared by the procedure set forth in US. Pat. No. 4,293,539 
to LudWig et al., the disclosure of Which is expressly 
incorporated herein by reference thereto. 

[0059] The coating that is substantially insoluble in the 
gastrointestinal tract is of sufficient thickness to prevent 
release of the adverse-effect agent from the second compo 
sition While it is in the gastrointestinal tract. Many of the 
coatings that are substantially insoluble in the gastrointes 
tinal tract are sloWly biodegraded or dissolved in an aqueous 
environment and, after sufficient time, Will eventually 
release the adverse-effect agent. Accordingly, the coating 
should be of a sufficient thickness that does not permit the 
adverse effect agent to be released during the time that the 
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adverse-effect agent is present in the gastrointestinal tract. 
The thickness of the coating Will depend on the character 
istics of the coating composition being used. 

5.4.2 Acid-Soluble Layer 

[0060] In various embodiments, the coating useful in the 
present invention comprises an acid-soluble layer. The term 
“acid-soluble layer” refers to a layer that is substantially 
soluble at a pH of less than about pH 5.0, but substantially 
insoluble at a pH of greater than about pH 5.5. In one 
embodiment, the acid-soluble layer is substantially soluble 
at a pH of less than about pH 4.0, but substantially insoluble 
at a pH of greater than about pH 4.5. In another embodiment, 
the acid-soluble layer is substantially soluble at a pH of less 
than about pH 3.0, but substantially insoluble at a pH of 
greater than about pH 3.5. The acid-soluble layer typically 
comprises an acid-soluble polymer. 

[0061] As used herein, the phrase “substantially soluble,” 
When used to describe a layer, means soluble to a degree that 
a portion of that Which the layer covers, for eXample, an 
acid-soluble layer, a base-soluble layer, a ?rst composition, 
or a second composition, is made available to the environ 
ment of the gastrointestinal tract in an effective amount. 

[0062] As used herein, the phrase “substantially 
insoluble,” When used to describe a layer, means that the 
layer does not dissolve or does so only to a degree that a 
portion of that Which the layer covers, for eXample, an 
acid-soluble layer, a base-soluble layer, a ?rst composition, 
or a second composition, is not made available to the 
environment of the gastrointestinal tract or is made available 
to the environment of the gastrointestinal tract in less than an 
effective amount. 

[0063] In one embodiment, the acid-soluble polymer has a 
dimethylaminoethyl ammonium functionality. Such a poly 
mer is commercially available as EUDRAGIT E 100 or 
Eudragit E PO from Rohm Pharma GmbH, Weiterstat, 
Germany. Examples of other suitable acid-soluble polymers 
can be found in “Materials Used in Pharmaceutical Formu 
lations,” edited by A. T. Florence, Society of Chemical 
Industries, 1984. 

5.4.3 Base-Soluble Layer 

[0064] In various embodiments, the coating of the present 
invention comprises a base-soluble layer. The term “base 
soluble layer” refers to a layer that is substantially soluble at 
a pH of greater than about pH 5.5, but substantially insoluble 
at a pH of less than about 5.0. In one embodiment, the 
base-soluble layer is substantially soluble at a pH of greater 
than about pH 6.5, but substantially insoluble at a pH of less 
than about 6.0. In another embodiment, the base-soluble 
layer is substantially soluble at a pH of greater than about pH 
7.5, but substantially insoluble at a pH of less than about 7.0. 
The base-soluble layer generally comprises a base-soluble 
polymer. In one embodiment, the base-soluble polymer is an 
anionic copolymer of methacrylic acid and methacrylates 
having carboXylic acid functionalities. Such a polymer is 
commercially available as EUDRAGIT L 100-55, 
EUDRAGIT L 30D-55, EUDRAGIT L, or EUDRAGIT S 
100 (commercially available from Rohm Pharma GmbH, 
Weiterstat, Germany). EXamples of other suitable base 
soluble polymers can be found in “Materials Used in Phar 
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maceutical Formulations,” edited by A. T. Florence, Society 
of Chemical Industries, 1984. 

5.4.4 SloW-Release Formulations 

[0065] In one embodiment, the therapeutic agent is 
released sloWly over time. Suitable controlled-release for 
mulations knoWn to those of ordinary skill in the art, 
including those described herein, can be readily selected for 
use With the oral dosage forms of the invention. Single unit 
dosage forms suitable for oral administration, such as tab 
lets, capsules, gelcaps, caplets, and the like, that are adapted 
for controlled-release are encompassed by the present inven 
tion. 

[0066] The controlled release of the therapeutic agent 
from the ?rst composition can be stimulated by various 
inducers, for eXample pH, temperature, enZymes, Water, or 
other physiological conditions or compounds. The con 
trolled release of the therapeutic agent can be achieved, for 
eXample by coating or admiXing the therapeutic agent With 
a controlled-release component. The term “controlled-re 
lease component” in the conteXt of the present invention is 
de?ned herein as a compound or mixture of compounds, 
including polymers, polymer matrices, gels, permeable 
membranes, liposomes, microspheres, or the like, or a 
combination thereof, that facilitates the controlled-release of 
the therapeutic agent from the ?rst composition of the oral 
dosage form of the invention. 

[0067] As discussed above, in one embodiment of the 
invention the therapeutic agent is formulated for controlled 
release by coating the therapeutic agent With a sustained 
release coating. The term “sustained-release coating” refers 
to a coating made of one or more materials that alloWs for 
the sloW release of the drug over time. In one embodiment, 
the sustained-release coating is a pH-independent layer, i.e., 
a coating that has a de?ned permeability that is not in?u 
enced by pH. The term “pH-independent layer” means that 
the difference, at any given time, betWeen the amount of 
drug released at, e.g., pH 1.6, and the amount released at any 
other pH, e.g., pH 7.2, When measured using a speci?c 
method, such as, for eXample, the USP Paddle Method at 
100 rpm in 900 ml aqueous buffer, is 10% (by Weight) or 
less. 

[0068] Any sustained-release coating knoWn to those of 
ordinary skill in the art can be used in the oral dosage form 
of the invention. Sustained-release coatings are Well knoWn 
in ‘Ehe art (See, e.g., Remingtons Pharmaceutical Sciences, 
18 ed. Mack Publishing Co., Easton, Pa., 1990, p. 1670). 
Typically, the sustained-release coating comprises a Water 
insoluble material, such as a Wax or a Wax-like substance, 
fatty alcohol, shellac, Zein, hydrogenated vegetable oil, 
Water insoluble cellulose, polymer of acrylic and/or meth 
acrylic acid, or any other sloWly digestible or dissolvable 
solid knoWn in the art. The coating formulations useful in the 
present invention should be capable of producing a strong, 
continuous ?lm that is smooth and elegant, capable of 
supporting pigments and other coating additives, non-toXic, 
inert, and tack-free. Generally, the ?lm coat is applied to the 
?rst composition, for eXample When in the form of a tablet 
or a granule, to achieve a Weight gain level from about 2 to 
about 25 percent. HoWever, the ?lm coat may be lesser or 
greater depending upon the physical properties of the thera 
peutic agent included in the formulation and the desired 
release rate. 
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[0069] In one embodiment, the sustained-release coating 
comprises a hydrophobic polymer. In another embodiment, 
the hydrophobic polymer comprises a Water-insoluble cel 
lulosic polymer, such as an alkylcellulose, for example 
ethylcellulose; an acrylic polymer; or mixtures thereof. 

[0070] In another embodiment, the sustained-release coat 
ing comprises an acrylic polymer. Any acrylic polymer that 
is pharmaceutically acceptable can be used. For example, 
the acrylic polymer can be an acrylate or methacrylate, 
formed from one or more of acrylic acid, methacrylic acid, 
acrylic acid esters, and methacrylic acid esters. These poly 
mers can be cationic, anionic, or non-ionic, so that it is 
possible to obtain polymers that are soluble in, or resistant 
to dissolution, over a Wide range of pH values. Some acrylic 
polymers useful for the purposes of the present invention are 
those that are marketed under the trade name EUDRAGIT 
(commercially available from Rohm Pharma GmbH, Weit 
erstat, Germany). Examples of suitable acrylic polymers 
include, but are not limited to, acrylic acid and methacrylic 
acid copolymers, methyl methacrylate polymers, methyl 
methacrylate copolymers, ethoxyethyl methacrylates poly 
mers, cyanoethyl methacrylate polymers, aminoalkyl meth 
acrylate copolymers, poly(acrylic acid), poly(methacrylic 
acid), methacrylic acid alkylamine copolymers, poly(methyl 
methacrylate), poly(methacrylic acid)(anhydride), poly 
methacrylate, polyacrylamide, poly(methacrylic acid anhy 
dride), and glycidyl methacrylate copolymers. 

[0071] The acrylic polymer can comprise one or more 
ammonio methacrylate copolymers. Ammonio methacrylate 
copolymers are Well knoWn in the art, and are fully poly 
meriZed copolymers of acrylic and methacrylic acid esters 
With a loW content of quaternary ammonium groups. In 
order to obtain a desirable dissolution pro?le for a given 
therapeutic agent, it might be necessary to incorporate tWo 
or more ammonio methacrylate copolymers having differing 
physical properties. For example, it is knoWn that by chang 
ing the molar ratio of the quaternary ammonium groups to 
neutral (meth)acrylic esters, the permeability properties of 
the resultant coating can be modi?ed. One of ordinary skill 
in the art Will readily knoW hoW to combine monomers to 
provide a copolymer that releases the therapeutic agent at 
the desired release rate. Copolymers of acrylate and meth 
acrylate having a quaternary ammonium group functionality 
are commercially available as EUDRAGIT RS and 
EUDRAGIT RL from Rohm Pharma GmbH, Weiterstat, 
Germany. 

[0072] Other polymers suitable for use in the invention 
include, but are not limited to, hydroxyalkylcelluloses; poly 
(lactic/glycolic acid) (“PLGA”); polylactide; polyglycolide; 
polyanhydrides; polyorthoesters; polycaprolactone; poly 
phosphaZenes; polysaccharides; proteinaceous polymers; 
polyesters; polydioxanone; polygluconate; polylactic-acid 
polyethylene oxide copolymers; poly(hydroxybutyrate) 
polyphosphoesters; or mixtures thereof. 

[0073] The inclusion of an effective amount of a plasti 
ciZer in the aqueous dispersion of hydrophobic polymer can 
further improve the physical properties of the ?lm. For 
example, because ethylcellulose has a relatively high glass 
transition temperature (“Tg”) and does not form ?exible 
?lms under normal coating conditions, it is often necessary 
to plasticiZe the ethylcellulose before using it as a coating 
material. 
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[0074] The suitability of a plasticiZer may relate to its 
af?nity or solvating poWer for the polymer and its effective 
ness for interfering With polymer-polymer attachments. 
Such activity imparts a desired ?exibility to the polymer by 
relieving molecular rigidity. An important parameter in 
determining the suitability of a plasticiZer for a polymer is 
related to the Tg of the polymer. The Tg is related to the 
temperature or temperature range Where there is a funda 
mental change in the physical properties of the polymer. 
This change does not re?ect a change in state, but rather a 
change in the macromolecular mobility of the polymer. 
BeloW the Tg, polymer chain mobility is severely restricted. 
Thus, for a given polymer, if the Tg is above room tem 
perature, the polymer Will behave as a glass at room tem 
perature, being hard, non-pliable, and rather brittle: proper 
ties that are restrictive for a ?lm coating since the coated 
dosage form may be subjected to a certain amount of 
external stress. Incorporation of suitable plasticiZers into the 
polymer matrix effectively reduces the Tg, so that under 
ambient conditions the ?lms are softer, more pliable and 
often stronger, and, thus, better able to resist mechanical 
stress. Other aspects of suitable plasticiZers include their 
ability to act as a good “sWelling agent,” especially for 
ethylcellulose, and to improve the solubility pro?le of the 
coating in Water. 

[0075] Examples of suitable plasticiZers for ethylcellulose 
include dibutyl sebacate, diethyl phthalate, triethyl citrate, 
and tributyl citrate, although other plasticiZers (such as 
acetylated monoglycerides, phthalate esters and castor oil) 
can be used. In one embodiment, triethyl citrate is a plasti 
ciZer for the aqueous dispersions of ethyl cellulose. 

[0076] Examples of suitable plasticiZers for the acrylic 
polymers useful in the present invention include, but are not 
limited to, citric acid esters such as triethyl citrate, tributyl 
citrate, dibutyl phthalate, and 1,2-propylene glycol. Other 
plasticiZers suitable for enhancing the elasticity of the ?lms 
formed from acrylic ?lms, such as EUDRAGIT RL/RS 
lacquer solutions, include polyethylene glycols, propylene 
glycol, diethyl phthalate, castor oil, and triacetin. The plas 
ticiZer is typically added to a solution of the polymer in an 
aqueous or non-aqueous solvent that is used to coat the ?rst 
composition. 

[0077] Generally, the amount of plasticiZer included in a 
coating solution is based on the concentration of the coating. 
In one embodiment, the amount of plasticiZer included in a 
coating solution of ethylcellulose is from about 1 to about 50 
percent by Weight of the ethylcellulose. In another embodi 
ment, the amount of plasticiZer included in a coating solu 
tion of an aqueous dispersion of acrylic polymer is about 
20%. The necessary concentration of the plasticiZer for a 
particular coating solution and method of application can be 
readily determined by one of ordinary skill in the art Without 
undue experimentation. 

[0078] A commercially available aqueous dispersion of 
ethylcellulose suitable for use in the invention is AQUA 
COAT (commercially available from FMC Corp., Philadel 
phia, Pa., U.S.A.). AQUACOAT is prepared by dissolving 
ethylcellulose in a Water-immiscible organic solvent and 
then emulsifying the organic solvent in Water in the presence 
of a surfactant and a stabiliZer. After homogeniZation to 
generate submicron droplets, the organic solvent is evapo 
rated under vacuum to form a pseudolatex. PlasticiZer is not 
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incorporated in the pseudolatex during the manufacturing 
phase; therefore, prior to using the pseudolatex as a coating, 
it is necessary to intimately mix the AQUACOAT With a 
suitable plasticiZer. 

[0079] Another commercially available aqueous disper 
sion of ethylcellulose suitable for use in the invention is 
SURELEASE (commercially available from Colorcon, Inc., 
West Point, Pa., USA). 

[0080] In one embodiment, the acrylic coating comprises 
an acrylic resin lacquer used in the form of an aqueous 
dispersion, such as EUDRAGIT. In further embodiments, 
the acrylic coating comprises a mixture of tWo acrylic resin 
lacquers commercially available from Rohm Pharma 
GmbH, Weiterstat, Germany under the tradenames 
EUDRAGIT RL 30 D and EUDRAGIT RS 30 D. These 
materials are copolymers of acrylic and methacrylic esters 
having 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 RL 30 D and 
1:40 in EUDRAGIT RS 30 D. The mean molecular Weight 
of these materials 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 substantially insoluble in Water and in 
digestive ?uids. HoWever, coatings formed from the same 
are sWellable and permeable in aqueous solutions and diges 
tive ?uids. The EUDRAGIT RL/RS dispersions useful in the 
present invention can be mixed together in any desired ratio 
in order to ultimately obtain a controlled-release formulation 
having a desirable dissolution pro?le. Desirable controlled 
release formulations can be obtained, for instance, from a 
coating derived from 100% EUDRAGIT RL; 50% 
EUDRAGIT RL, 50% EUDRAGIT RS; and 10% 
EUDRAGIT RL, 90% Eudragit RS (each commercially 
available from Rohm Pharma GmbH, Weiterstat, Germany). 

[0081] The sustained-release coating can also comprise a 
mixture of a hydrophobic material and a hydrophilic mate 
rial. The ratio of hydrophobic material to hydrophilic mate 
rial is determined by, among other factors, the required 
release rate of the therapeutic agent and the solubility 
characteristics of the materials selected. Hydrophilic mate 
rials include, but are not limited to, polyvinylpyrrolidone 
and Water soluble celluloses, such as hydroxypropylmethyl 
cellulose. Examples of combinations of hydrophobic mate 
rial and hydrophilic material useful for the sustained-release 
coating include, but are not limited, to a combination of 
shellac and polyvinylpyrrolidone and a combination of ethyl 
cellulose and hydroxypropylmethyl cellulose. 

[0082] Alternatively, the therapeutic agent can be dis 
persed in a controlled-release matrix. The phrase “con 
trolled-release matrix,” as used herein means a matrix that 
sloWly releases the therapeutic agent over time. Any con 
trolled-release matrix can be used in the oral dosage form of 
the invention. Certain controlled-release matrices are knoWn 
for oral formulations (See, e.g., Remingtons Pharmaceutical 
Sciences, 18th ed. Mack Publishing Co., Easton, Pa., 1990, 
p. 1684-1685). Other examples of useful controlled-release 
matrices are described iri US. Pat. Nos. 6,143,328 to 
Hea?eld et al.; 6,063,405 to DriZen et al.; 5,462,747 to 
Radebaugh et al.; 5,451,409 to Rencher et al.; 5,334,392 to 
Cuine et al.; and 5,266,331, 5,549,912, 5,508,042, 5,656, 
295, 5,324,351, 5,356,467, and 5,472,712, each to Oshlack 
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et al., the contents of Which are expressly incorporated 
herein by reference thereto. Particularly useful controlled 
release matrices for opioids are described in US. Pat. No. 
6,143,328 to Hea?eld et al. and 5,266,331, 5,549,912, 5,508, 
042, 5,656,295, 5,324,351, 5,356,467, and 5,472,712, each 
to Oshlack et al. 

[0083] The controlled-release matrix can be a fusible 
hydrophobic material, optionally combined With a hydro 
philic material. The hydrophobic fusible material can be, for 
example, a hydrophobic polymer or a natural or synthetic 
Wax or oil, such as hydrogenated vegetable oil or hydroge 
nated castor oil, Which in one embodiment has a melting 
point of from about 35 to 100° C., and in another embodi 
ment from about 45 to 90° C. The hydrophilic material can 
be a hydrophilic polymer; a Water soluble fusible material, 
such as polyethylene glycol; or a Water soluble particulate 
material, such as dicalcium phosphate or lactose. 

[0084] The therapeutic agent dispersed in a controlled 
release matrix can be prepared by formulating, e.g., using 
dry or Wet granulation or by blending, the therapeutic agent 
With a component other than the fusible component. Suitable 
non-fusible materials for inclusion in a controlled release 
matrix include, but are not limited to: 

[0085] (a) hydrophilic or hydrophobic polymers, 
such as gums, cellulose ethers, protein-derived mate 
rials, nylon, acrylic resins, polylactic acid, polyvi 
nylchloride, starches, polyvinylpyrrolidones, and 
cellulose acetate phthalate. Of these polymers, cel 
lulose ethers, for example substituted cellulose 
ethers such as alkylcelluloses (e.g., ethylcellulose), 
Cl-C6 hydroxyalkylcelluloses (e.g., hydroxypropyl 
cellulose and hydroxyethyl cellulose), and acrylic 
resins (e.g., methacrylates such as methacrylic acid 
copolymers) are used in one embodiment. The con 
trolled-release matrix can conveniently contain 
betWeen 1% and 80% (by Weight) of the hydropho 
bic and/or hydrophilic polymer. 

[0086] (b) digestible, long chain (Cl-C50, in one 
embodiment C8-C4O) substituted or unsubstituted 
hydrocarbons, such as fatty acids; hydrogenated veg 
etable oils; fatty alcohols, such as lauryl, myristyl, 
stearyl, cetyl or, in one embodiment cetostearyl 
alcohol; glyceryl esters of fatty acids, for example, 
glyceryl monostearate; mineral oils; and Waxes, such 
as beesWax, glycoWax, castor Wax, and camauba 
Wax. Hydrocarbons having a melting point of 
betWeen about 25° C. and 90° C. are used in one 
embodiment. Of these long chain hydrocarbon mate 
rials, fatty (aliphatic) alcohols are useful in one 
embodiment. The controlled-release matrix may 
contain up to 60% (by Weight) of at least one 
digestible, long chain hydrocarbon. 

[0087] (c) Polyalkylene glycols. The controlled-re 
lease matrix may contain up to 60% (by Weight) of 
at least one polyalkylene glycol. 

[0088] A suitable controlled-release matrix for use in the 
oral dosage form of the invention comprises one or more 
cellulose ethers or acrylic resins, one or more C12-C36, in 
one embodiment C12-C22, aliphatic alcohols, and/or one or 
more hydrogenated vegetable oils. A particular suitable 
matrix comprises one or more alkylcelluloses, one or more 
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C12-C36, in one embodiment C12-C22, aliphatic alcohols, 
and optionally one or more polyalkylene glycols. In another 
embodiment the matrix contains betWeen about 0.5% and 
60%, and in another embodiment, betWeen 1% and 50% (by 
Weight) of the cellulose ether. 

[0089] The acrylic resin is for example a methacrylate 
such as methacrylic acid copolymer USNF Type A 
(EUDRAGIT L), Type B (EUDRAGIT S,), Type C 
(EUDRAGIT L 100-55), EUDRAGIT NE 30 D, 
EUDRAGIT E, EUDRAGIT RL, or EUDRAGIT RS (com 
mercially available from Rohm Pharma GmbH, Weiterstat, 
Germany). In one embodiment the matrix contains betWeen 
about 0.5% and 60% by Weight, and in another embodiment 
betWeen 1% and 50% by Weight of the acrylic resin. 

[0090] In the absence of polyalkylene glycol, the matrix in 
one embodiment contains betWeen about 1% and 40%, in 
another embodiment betWeen about 2% and 36% (by 
Weight) of the aliphatic alcohol. When polyalkylene glycol 
is present in the oral dosage form, then the combined Weight 
of the aliphatic alcohol and the polyalkylene glycol in one 
embodiment constitutes betWeen about 2% and 40%, in 
another embodiment betWeen about 2 and 36% (by Weight) 
of the matrix. 

[0091] The polyalkylene glycol may be, for example, 
polypropylene glycol or, in one embodiment, polyethylene 
glycol. The number average molecular Weight of the at least 
one polyalkylene glycol is in one embodiment betWeen 200 
and 15,000, and in another embodiment betWeen 400 and 
12,000. 
[0092] The controlled-release matrix containing the thera 
peutic agent can readily be prepared by dispersing the 
therapeutic agent in the components of the matrix using 
conventional pharmaceutical techniques including, but not 
limited to, melt granulation, Wet granulation, dry blending, 
dry granulation, and co-precipitation. 

[0093] The controlled-release formulations sloWly release 
the therapeutic agent When ingested and exposed to gastric 
and/or intestinal ?uids. 

5.4.5 Coating Process 

[0094] In one embodiment the ?rst and second composi 
tions are solids, such as, but not limited to, granules, ?ne 
granules, pills, beads, capsules, tablets, or poWders. Methods 
for preparing these solids are Well knoWn in the art. The 
compositions can additionally comprise any conventional 
pharmaceutically acceptable excipient such as a binding 
agent (e.g., pregelatinised maiZe starch, polyvinylpyrroli 
done or hydroxypropyl methylcellulose); ?ller (e.g., lactose, 
microcrystalline cellulose or calcium hydrogen phosphate); 
lubricant (e.g., magnesium stearate, talc or silica); disinte 
grant (e.g., potato starch or sodium starch glycolate); or 
Wetting agent (e.g., sodium lauryl sulphate). Such compo 
sitions, if desired, can also contain a minor amount of an 
emulsifying agent or a pH-buffering agent. In one embodi 
ment, the ?rst and/or second composition comprises a 
hydrophobic material to provide the composition With a 
sustained-release property. Examples of useful hydrophobic 
material are disclosed in section 5.4.4, supra. Solid compo 
sitions can be prepared by using conventional methods 
knoWn in the art, for example, Wet granulation, melt extru 
sion, and tableting by compression. 
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[0095] The solid compositions are coated With layers by 
applying one or more coating mixtures. Coating mixtures 
are prepared by any conventional means, for example, by 
dissolving the above-mentioned polymers and optionally 
plasticiZers in a suitable solvent or mixture of solvents, for 
example Water, methanol, ethanol, isopropanol, acetone, 
ethylacetate, ethylene chloride, or mixtures thereof. 
Examples of plasticiZers include, but are not limited to, citric 
acid esters, such as triethyl citrate and tributyl citrate; 
dibutyl phthalate; 1,2-propylene glycol; polyethylene gly 
cols; castor oil; and triacetin. If the coating mixture is an 
aqueous dispersion, a small amount of talc, glyceral 
monostearate, or colloidal silicon dixide may be added to 
reduce the tendency of the aqueous dispersion to stick 
during processing. The coating mixture can also contain 
additives such as coloring agents and/or magnesium stear 
ate, Which are Well knoWn in the coating art. 

[0096] The coating solution can be applied to the solid 
composition by any means available to those of ordinary 
skill in the art such as, for example, spraying or dipping. 
Conventional coating apparatuses, Well knoWn to those of 
ordinary skill in the art, can be used to coat the solid 
composition (See, e.g., Remingtons Pharmaceutical Sci 
ences, 18th ed. Mack Publishing Co., Easton, Pa., 1990). 
Conventional coating apparatuses include, but are not lim 
ited to, coating-granulating apparatuses of the centrifugal 
?uidiZed type, pan-coating apparatuses, and ?uidiZed-bed 
granulating coating apparatuses. For example, a Wuster 
?uidiZed-bed system can be used in Which an air jet, injected 
from underneath, ?uidiZes the coated material and effects 
drying While the polymer coating is sprayed on. When the 
solid composition is coated With more than one coating, the 
?rst coating solution is applied and then alloWed to dry 
before the second coating solution is applied. In one embodi 
ment, the coating solutions are applied to provide a dosage 
form that has a dissolution pro?le substantially unaffected 
by exposure to accelerated-storage conditions. 

[0097] The phrase “accelerated-storage conditions,” as 
used herein, means storage conditions of elevated tempera 
ture and/or elevated relative humidity to Which the oral 
dosage form is subjected for the purpose of obtaining 
regulatory approval, e.g., the FDA for approval in the US, 
and an expiration date. For example, a generally accepted 
test employed in FDA guidelines relates to the storage of a 
drug product (i.e., in its container and package) at 40° C. and 
75% Relative Humidity The length of time that the 
drug product can be stored under these conditions Without 
chemically degrading and With its dissolution and physical 
characteristics remaining unchanged, is used to determine 
the expiration date of the drug product. For example, storage 
for three months Without chemical degradation and Without 
change in dissolution or appearance can result in the drug 
product being accorded a tWo year expiration date. Other 
generally accepted accelerated tests include those Where the 
drug product is subjected to storage at 37° C. and 80% 
relative humidity for one month or longer, in one embodi 
ment three months. 

5.5 Oral Dosage Form 

5.5.1 Amount per Dosage Unit 

[0098] In the oral dosage form of the present invention, the 
amount of the therapeutic agent per dosage unit is that Which 
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is an effective amount for its particular indication and is 
independent of the amount of the adverse-effect agent. For 
example, if the therapeutic agent is an opioid agonist, the 
amount of the opioid agonist in the oral dosage form of the 
present invention is generally from about 75 ng to about 
1000 mg, in one embodiment from about 75 ng to about 750 
mg. One of ordinary skill in the art can readily determine, 
Without undue experimentation, the amount of therapeutic 
agent needed for a particular indication. 

[0099] The amount of the adverse-effect agent in the oral 
dosage form of the present invention is such that the 
adverse-effect agent can give the intended adverse effect. 
When the adverse-effect agent is intended to reduce or 
eliminate the pharmacological effects of the therapeutic 
agent, the amount of the adverse-effect agent in the oral 
dosage form is at least sufficient to reduce or eliminate the 
effects of the therapeutic agent When both agents are 
released. 

[0100] In the present invention, the phrase “to reduce or 
eliminate the effects of the therapeutic agent,” as used 
herein, means that the effects of the therapeutic agent that 
attract potential abusers are eliminated or become lessened. 
For example, an adverse-effect agent can reduce the 
euphoric effect of a therapeutic agent. 

[0101] When the adverse-effect agent is an opioid antg 
onist, the amount of the opioid antagonist, present in a oral 
dosage form of the present invention, can be from about 10 
ng to 275 mg. The opioid antagonists cyclaZocine and 
naltrexone, When administered orally, retain much of their 
ef?cacy With a long duration of action, approaching 24 
hours, Accordingly, amounts of less than 100 mg of these 
opioid antagonists are typically used in the oral formulations 
of the invention. 

[0102] When the adverse-effect agent is intended to cause 
an undesired physiological reaction, such as a emesis, the 
amount of the adverse-effect agent in the oral dosage form 
is at least sufficient to cause such effect upon release. 

[0103] For safety reasons, the amount of the adverse-effect 
agent present in the oral dosage form should not be harmful 
to humans even if fully released. One of ordinary skill in the 
art can readily determine, Without undue experimentation, 
the amount of adverse-effect agent needed to elicit the 
intended adverse-effect Without being harmful. 

[0104] In certain embodiments of the present invention, 
the ratio of the therapeutic agent to the adverse-effect agent 
in the oral dosage form is about 1:1 to about 50:1 by Weight, 
in one embodiment about 1:1 to about 20:1 by Weight. In 
certain other embodiments, the ratio is about 1:1 to about 
10:1 by Weight. In another embodiment of the invention, the 
therapeutic agent includes oxycodone or hydrocodone and is 
present in the amount of about 15-45 mg, and the adverse 
effect agent includes naltrexone and is present in about 0.5-5 
mg. 

[0105] In another embodiment the ?rst composition has a 
sustained-release coating, the therapeutic agent is an opioid 
agonist and the adverse-effect agent is an opioid antagonist. 
In embodiments in Which the opioid agonist is hydrocodone, 
the sustained-release oral dosage forms can include analge 
sic doses from about 5 mg to about 80 mg of hydrocodone 
per dosage unit. In oral dosage forms Where the opioid 
agonist is hydromorphone, it may be included in an amount 
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from about 2 mg to about 64 mg hydromorphone hydro 
chloride per dosage unit. In another embodiment, the opioid 
agonist is morphine, and the oral dosage forms of the present 
invention include from about 2.5 mg to about 800 mg 
morphine per dosage unit. In yet another embodiment, the 
opioid agonist is oxycodone and the oral dosage forms 
include from about 2.5 mg to about 800 mg oxycodone, in 
another embodiment from about 20 mg to about 30 mg 
oxycodone per dosage unit. Controlled-release oxycodone 
formulations are knoWn in the art. The opioid agonist can be 
tramadol in an amount from about 25 mg to 800 mg 
tramadol per dosage unit. The dosage form can contain more 
than one opioid agonist. 

5.5.2 Embodiments of the Oral Dosage Form 

[0106] In one embodiment, the ?rst composition and the 
second composition are coated as explained in section 5.4, 
supra to provide the ?rst coated composition and the second 
coated composition. As discussed above, the ?rst composi 
tion, comprising a therapeutic agent, is coated With an outer 
acid-soluble layer, an inner base-soluble layer and, option 
ally, an innermost sustained release coating; and the second 
composition, comprising an adverse-effect agent, is coated 
With an inner acid-soluble layer, an outer base-soluble layer, 
and, optionally, a layer substantially insoluble in the gas 
trointestinal tract. The ?rst composition and the second 
composition are then combined to provide a unit dosage of 
the oral composition of the invention. In one embodiment, 
the ?rst composition and the second composition are similar 
in their siZe, shape and color so that they cannot be readily 
distinguished from each other. For example, the ?rst com 
position and the second composition can each be poWders, 
granules, or beads that are combined and incorporated into 
a capsule or tablet using methods Well knoWn to those of 
ordinary skill in the art. The capsule may be hard or soft, for 
example, gelatin. The capsule can also contain pharmaceu 
tically acceptable excipients. 

[0107] FIG. 3 shoWs a cross-sectional vieW of a capsule 
30, Which has a ?rst part 33 and a second part 34 and 
contains poWders, granules, or beads of a ?rst composition 
31 and poWders or granules of a second composition 32. 

[0108] FIG. 5 shoWs a cross-sectional vieW of a dosage 
form according to the invention in the form of a tablet 50. 
The ?rst composition is in the form of poWders or granules 
51 and the coated second composition is in the form of 
poWders, granules, or beads 52. The ?rst composition and 
the coated second composition are mixed With a pharma 
ceutically acceptable matrix 53 and compressed into a tablet. 

[0109] In another embodiment the capsule or tablet con 
tains the ?rst composition Without the outer acid-soluble 
layer and Without the inner base-soluble layer and the 
second composition coated With an outer base-soluble layer 
and an inner acid-soluble layer. 

[0110] FIG. 6. Depicts another embodiment of the oral 
dosage form of the invention in the form of a tablet com 
prising a core that is a mixture of an uncoated ?rst compo 
sition 64 and a second composition coated With a base 
soluble outer layer and an acid soluble inner layer 65. The 
core is then coated With an inner base-soluble layer 62, and 
an outer acid-soluble layer 61, and an optional innermost 
sustained release coating 63. Alternatively, the second com 
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position can be coated With a layer that is substantially 
insoluble in the gastrointestinal tract. 

[0111] Another embodiment of the oral dosage form of the 
invention is a tWo-layer tablet 40 as shoWn in FIG. 4. Asolid 
nucleus of the ?rst composition 45 is covered With an 
innermost sustained-release coating 43 (optional), an inner 
base-soluble layer 42, and an outer acid-soluble layer 41. A 
solid nucleus of the second composition 44 is covered With 
an inner acid-soluble layer 46, an outer base-soluble layer 
47, and an outermost layer that is substantially insoluble in 
the gastrointestinal tract 48 (optional). The tWo coated nuclei 
are then compressed into a tWo-layer tablet 40 using con 
ventional tableting equipment and standard techniques to 
provide a tWo-layered tablet. The compressed tWo-layer 
tablet can then optionally be coated With an additional 
coating to provide a tablet of uniform appearance. In one 
embodiment, the additional coating is a coating that dis 
solves in the stomach after the tablet is sWalloWed. 

[0112] In another embodiment of the tWo-layer tablet, the 
?rst composition is uncoated, i.e., is not covered With the 
outer acid-soluble layer or the inner base-soluble layer, but 
the second composition is coated With an outer base-soluble 
layer and an inner acid-soluble layer. 

[0113] Yet another embodiment of the oral dosage 70 is 
shoWn in FIG. 7. A solid nucleus of the second composition 
77 is coated With an innermost acid-soluble layer 76 and an 
outer base-soluble layer 75. Then, the second composition is 
further coated With a layer of the ?rst composition 74, an 
optional innermost pH-independent layer 73, an inner base 
soluble layer 72, and an outer acid-soluble layer 71. The oral 
dosage 70 may be a tablet or a granule. 

6. EXAMPLES 

[0114] The folloWing prophetic examples are set forth to 
assist in understanding the invention and should not, of 
course, be construed as speci?cally limiting the invention 
described and claimed herein. Such variations of the inven 
tion, including the substitution of all equivalents noW knoWn 
or later developed, Which Would be Within the purvieW of 
those skilled in the art, and changes in formulation or minor 
changes in experimental design, are to be considered to fall 
Within the scope of the invention incorporated herein. 

Example 1 

Capsule 
[0115] (1) Preparation of Oxycodone Granules and Naltr 
exone HCl Granules 

Ingredient Amount/unit (mg) 

Oxycodone HCl or 20.00 
Naltrexone HCl 5.00 
Spray Dried Lactose 59.25 
Providone 5.00 
Eudragit RS 30D (dry Wt.) 10.00 
Triacetin 2.00 

Total 131.00 

[0116] EUDRAGIT RS 30 D is plasticiZed by mixing With 
triacetin. The dispersion is then combined With the oxyc 
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odone HCl or naltrexene HCl, spray dried lactose, and 
providone using a ?uid-bed granulator. The resulting mix 
ture is granulated. If necessary the granules are dried. The 
granules are then screened With a sieve to provide granules 
of an appropriate siZe. 

[0117] (2) Coating 
[0118] An acid-soluble coating solution is prepared by 
dispersing 15 .0 g EUDRAGIT E 100 in 200 ml of ethanol to 
provide a clear solution, and 4 g of the plasticiZer triethyl 
citrate is added to the solution. 

[0119] A base-soluble coating solution is prepared by 
dispersing 15.0 g EUDRAGIT L in 200 ml of ethanol to 
provide a clear solution. 

[0120] The oxycodone HCl granules are spray coated With 
the base-soluble coating solution and dried. After drying, the 
resulting oxycodone HCl granules coated With the base 
soluble coating are then spray coated With the acid-soluble 
coating solution and the resulting granules dried. 

[0121] The naltrexone HCl granules are spray coated With 
the acid-soluble coating solution and dried. After drying, the 
resulting naltrexone HCl granules coated With the acid 
soluble coating are then spray coated With the base-soluble 
coating solution and the resulting granules dried. 

[0122] (3) Encapsulating 
[0123] The coated oxycodone HCl granules and the coated 
naltrexone HCl granules are mixed together to provide a 
mixture, and a gelatin capsule is ?lled With the mixture. 

Example 2 

Tablet 

[0124] Stearyl alcohol is melted, and the melted stearyl 
alcohol (25.00 mg per unit) is mixed With the coated 
granules obtained in Example 1 to Wax them. The Waxed 
granules are cooled in a ?uid bed dryer and then blended 
With talc (2.50 mg per unit) and magnesium stearate (1.25 
mg per unit) to provide a blend. The resulting blend is 
compressed into a tablet using a tablet press. 

[0125] The present invention is not to be limited in scope 
by the speci?c embodiments disclosed in the examples 
Which are intended as illustrations of a feW aspects of the 
invention and any embodiments that are functionally equiva 
lent are Within the scope of this invention. Indeed, various 
modi?cations of the invention in addition to those shoWn 
and described herein Will become apparent to those skilled 
in the art and are intended to fall Within the scope of the 
appended claims. 

[0126] A number of references have been cited, the entire 
disclosures of Which are incorporated herein by reference. 

What is claimed is: 

1. An oral dosage form comprising a ?rst composition and 
a second composition, Wherein the ?rst composition com 
prises an effective amount of a therapeutic agent and the 
second composition comprises an effective amount of an 
adverse-effect agent, Wherein the second composition is 
coated With an inner acid-soluble layer and an outer base 
soluble layer. 
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2. The oral dosage form of claim 1, wherein the ?rst 
composition and the second composition are in the form of 
powders, granules, or beads contained Within a capsule. 

3. The oral dosage form of claim 1, Wherein the ?rst 
composition and the second composition are in the form of 
granules or a poWder dispersed in a pharmaceutically 
acceptable matrix. 

4. The oral dosage form of claim 1 in the form of a 
tWo-layer tablet having a ?rst layer comprising the ?rst 
composition and a second layer comprising the second 
composition. 

5. The oral dosage form of claim 4, Wherein the tWo-layer 
tablet is further coated With a coating that dissolves in the 
stomach. 

6. The oral dosage form of claim 1, Wherein the adverse 
effect agent is an antagonist of the therapeutic agent. 

7. The oral dosage form of claim 1, Wherein the adverse 
effect agent is an emetic. 

8. The oral dosage form of claim 1, Wherein the acid 
soluble layer is soluble at a pH value of less than about 5.0 
and substantially insoluble at a pH value of greater than 
about 5.5. 

9. The oral dosage form of claim 1, Wherein the base 
soluble layer is soluble at a pH value of greater than about 
5.5 but substantially insoluble at a pH value of less than 
about 5.0. 

10. The oral dosage form of claim 1, Wherein the acid 
soluble layer comprises a cationic polymer With dimethy 
laminoethyl ammonium functionalities. 

11. The oral dosage form of claim 1, Wherein the base 
soluble layer comprises an anionic polymer of methacrylic 
acid or a methacrylate With carboxylic acid functionalities. 

12. The oral dosage form of claim 1, Wherein the ?rst 
composition is a controlled-release dosage form. 

13. The oral dosage form of claim 12, Wherein the ?rst 
composition is coated With a sustained-release coating. 

14. The oral dosage form of claim 13, Wherein the 
sustained-release coating is selected from the group consist 
ing of a Wax, fatty alcohol, shellac, Zein, hydrogenated 
vegetable oil, Water insoluble cellulose, polymers of acrylic 
acid, polymers of methacrylic acid, copolymers of acrylic 
acid and methacrylic acid, and mixtures thereof. 

15. The oral dosage form of claim 12, Wherein the ?rst 
composition is dispersed in a controlled-release matrix. 

16. The oral dosage form of claim 1, Wherein the thera 
peutic agent is selected from a group consisting of analge 
sics, anti-in?ammatory agents, anthelmintics, anti-arrhyth 
mic agents, anti-bacterial agents, anti-viral agents, anti 
coagulants, anti-depressants, anti-diabetics, anti-epileptics, 
anti-fungal agents, anti-gout agents, anti-hypertensive 
agents, anti-malarials, anti-migraine agents, anti-muscarinic 
agents, anti-neoplastic agents, erectile dysfunction improve 
ment agents, immunosuppressants, anti-protoZoal agents, 
anti-thyroid agents, anxiolytic agents, sedatives, hypnotics, 
neuroleptics, [3-Blockers, cardiac ionotropic agents, corti 
costeroids, diuretics, anti-parkinsonian agents, gastrointes 
tinal agents, histamine receptor antagonists, keratolytics, 
lipid regulating agents, anti-anginal agents, cox-2-inhibitors, 
leukotriene inhibitors, macrolides, muscle relaxants, nutri 
tional agents, opioid analgesics, protease inhibitors, sex 
hormones, stimulants, muscle relaxants, anti-osteoporosis 
agents, anti-obesity agents, cognition enhancers, anti-uri 
nary incontinence agents, nutritional oils, anti-benign pros 
tate hypertrophy agents, essential fatty acids, non-essential 
fatty acids, and mixtures thereof. 

17. The oral dosage form of claim 1, Wherein the thera 
peutic agent is an agent having a potential for abuse. 
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18. The oral dosage form of claim 17, Wherein the 
therapeutic agent is an opioid, benZodiaZepine, barbiturate, 
or a stimulant. 

19. The oral dosage form of claim 18, Wherein the 
therapeutic agent is an opioid and the adverse-effect agent is 
an opioid antagonist. 

20. The oral dosage form of claim 19, Wherein the opioid 
is selected from the group consisting of alfentanil, allylpro 
dine, alphaprodine, anileridine, benZylmorphine, beZitra 
mide, buprenorphine, butorphanol, clonitaZene, codeine, 
desomorphine, dextromoramide, deZocine, diampromide, 
diamorphone, dihydrocodeine, dihydromorphine, 
dimenoxadol, dimepheptanol, dimethylthiambutene, diox 
aphetyl butyrate, dipipanone, eptaZocine, ethoheptaZine, 
ethylmethylthiambutene, ethylmorphine, etonitaZene, etor 
phine, dihydroetorphine, fentanyl, hydrocodone, hydromor 
phone, hydromorphodone, hydroxypethidine, isometha 
done, ketobemidone, levorphanol, levophenacylmorphan, 
lofentanil, meperidine, meptaZinol, metaZocine, methadone, 
metopon, morphine, myrophine, narceine, nicomorphine, 
norlevorphanol, normethadone, nalorphine, nalbuphene, 
normorphine, norpipanone, opium, oxycodone, oxymor 
phone, papaveretum, paregoric, pentaZocine, phenadoxone, 
phendimetraZine, phendimetraZone, phenomorphan, 
phenaZocine, phenoperidine, piminodine, piritramide, 
propheptaZine, promedol, properidine, propoxyphene, pro 
pylhexedrine, sufentanil, tilidine, tramadol, pharmaceuti 
cally acceptable salts thereof, and mixtures thereof. 

21. The oral dosage form of claim 20, Wherein the opioid 
is selected from the group consisting of hydrocodone, mor 
phine, hydromorphone, oxycodone, codeine, levorphanol, 
meperidine, methadone, oxymorphone, buprenorphine, fen 
tanyl and derivatives thereof, dipipanone, heroin, tramadol, 
etorphine, dihydroetorphine, butorphanol, levorphanol, 
pharmaceutically acceptable salts thereof, and mixtures 
thereof. 

22. The oral dosage form of claim 21, Wherein the opioid 
is oxycodone or hydrocodone. 

23. The oral dosage form of claim 19, Wherein the 
adverse-effect agent is selected from the group consisting of 
naloxone, naltrexone, nalmefene, cyclaZacine, and levallor 
phan. 

24. The oral dosage form of claim 23, Wherein the 
adverse-effect agent is naloxone or naltrexone. 

25. The oral dosage form of claim 18, Wherein the 
therapeutic agent is a benZodiaZepine and the adverse-effect 
agent is a benZodiaZepine antagonist. 

26. The oral dosage form of claim 25, Wherein the 
benZodiaZepine is selected from the group consisting of 
alpraZolam, bromaZepam, chlordiaZepoxied, cloraZepate, 
diaZepam, estaZolam, ?uraZepan, halaZepam, ketaZolam, 
loraZepam, nitraZepam, oxaZepam, praZepam, quaZepam, 
temaZepam, triaZolam, pharmaceutically acceptable salts 
thereof, and mixtures thereof . 

27. The oral dosage form of claim 25, Wherein the 
benZodiaZepine antagonist is ?umaZenil. 

28. The oral dosage form of claim 18, Wherein the 
therapeutic agent is a barbiturate and the adverse-effect 
agent is a barbiturate antagonist. 

29. The oral dosage form of claim 28, Wherein the 
barbiturate is selected from the group consisting of amobar 
bital, aprobarbotal, butabarbital, butalbital, methohexital, 
mephobarbital, metharbital, pentobarbital, phenobarbital, 
secobarbital, pharmaceutically acceptable salts thereof, and 
mixtures thereof. 

30. The oral dosage form of claim 28, Wherein the 
barbiturate antagonist is a stimulant. 
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31. The oral dosage form of claim 18, wherein the 
therapeutic agent is a stimulant and the adverse-effect agent 
is an a stimulant antagonist. 

32. The oral dosage form of claim 31, Wherein the 
stimulant is selected from the group consisting of amphet 
amine, amphetamine and dextroamphetamine resin com 
plex, dextroamphetamine, methamphetamine, methylpheni 
date, a pharmaceutically acceptable salt thereof, and 
mixtures thereof. 

33. The oral dosage form of claim 31, Wherein the 
stimulant antagonist is a benZodiaZepine. 

34. The oral dosage form of claim 17, Wherein the 
therapeutic agent is selected from a group consisting of 
dronabinol, glutethimide, methylphenidate, nabilone, ana 
bolic steroids, methylprylon, ethchlorovynol, ethinamate, 
fen?uramine, meprobamate, pemoline, levomethadyl, ben 
Zphetamine, chlorphentermine, diethylpropion, phenter 
mine, mebutamate, chlortermine, phenylacetone, dronab 
inol, nabilone, benphetamine, chloral hydrate, 
ethclorovynol, paraldehyde, midaZolam, detropro 
poxyphene, pharmaceutically acceptable salts thereof, and 
mixtures thereof. 

35. The oral dosage form of claim 1, Wherein the thera 
peutic agent is selected from the group consisting of 5 -ASA, 
steroids, laxatives, octreotide, cisapride, anticholinergics, 
calcium channel blockers, DNA for delivery to the cells of 
the colon, glucosamine, thromboxane A2 synthetase inhibi 
tor, 5HT3-antagonists, antibodies against infectious bacte 
ria, antiviral agents, heparins, insulin, calcitonins, human 
groWth hormone, groWth hormone releasing hormon, inter 
ferons, somatostatin and analogues thereof, erythropoietin, 
granulocyte colony stimulating factor, parathyroid hormone, 
luteinising hormone releasing hormone and analogues 
thereof, atrial natriuretic factor, vasopressin, desmopressin, 
calcitonin gene related peptide, and analgesics. 

36. The oral dosage form of claim 1, Wherein the ratio of 
therapeutic agent to adverse-effect agent is from about 1:1 to 
50:1. 

37. An oral dosage form comprising a ?rst composition 
and a second composition, Wherein the ?rst composition 
comprises an effective amount of a therapeutic agent and is 
coated With an inner base-soluble layer and an outer acid 
soluble layer and the second composition comprises an 
effective amount of an adverse-effect agent and is coated 
With an inner acid-soluble layer and an outer base-soluble 
layer. 

38. The oral dosage form of claim 37, Wherein the ?rst 
composition and the second composition are in the form of 
poWders, granules, or beads contained Within a capsule. 

39. The oral dosage form of claim 37, Wherein the ?rst 
composition and the second composition are in the form of 
granules or a poWder dispersed in a pharmaceutically 
acceptable matrix. 

40. The oral dosage form of claim 37 in the form of a 
tWo-layer tablet having a ?rst layer comprising the ?rst 
composition and a second layer comprising the second 
composition. 

41. The oral dosage form of claim 40, Wherein the 
tWo-layer tablet is further coated With a coating that dis 
solves in the stomach. 

42. The oral dosage form of claim 37 in the form of a 
tablet comprising a core coated With an inner-base soluble 
layer and an outer acid soluble layer, Wherein the core 
comprises the second composition coated With an inner 
acid-soluble layer and an outer base-soluble layer dispersed 
Within the therapeutic agent. 
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43. The oral dosage form of claim 37 in the form of a 
tablet comprising a core of the second composition coated 
With an inner acid-soluble layer, an outer base-soluble layer, 
a coating of the ?rst composition, an inner-base-soluble 
layer, and an outer acid-soluble layer. 

44. The oral dosage form of claim 37, Wherein the 
adverse-effect agent is an antagonist of the therapeutic agent. 

45. The oral dosage form of claim 37, Wherein the 
adverse-effect agent is laxative. 

46. The oral dosage form of claim 37, Wherein each 
acid-soluble layer is soluble at a pH value of less than about 
5.0 and substantially insoluble at a pH value of greater than 
about 5.5. 

47. The oral dosage form of claim 37, Wherein each 
base-soluble layer is soluble at a pH value of greater than 
about 5.5 but substantially insoluble at a pH value of less 
than about 5.0. 

48. The oral dosage form of claim 37, Wherein each 
acid-soluble layer comprises a cationic polymer With dim 
ethylaminoethyl ammonium functionalities. 

49. The oral dosage form of claim 37, Wherein each 
base-soluble layer comprises an anionic polymer of meth 
acrylic acid or a methacrylate With carboxylic acid func 
tionalities. 

50. The oral dosage form of claim 37, Wherein the ?rst 
composition is a controlled-release dosage form. 

51. The oral dosage form of claim 50, Wherein the ?rst 
composition is coated With an inner-most sustained-release 
coating. 

52. The oral dosage form of claim 51, Wherein the 
sustained-release coating is selected from the group consist 
ing of a Wax, fatty alcohol, shellac, Zein, hydrogenated 
vegetable oil, Water insoluble cellulose, polymers of acrylic 
acid, polymers of methacrylic acid, copolymers of acrylic 
acid and methacrylic acid, and mixtures thereof. 

53. The oral dosage form of claim 50, Wherein the ?rst 
composition is dispersed in a controlled-release matrix. 

54. The oral dosage form of claim 37, Wherein the 
therapeutic agent is selected from a group consisting of 
analgesics, anti-in?ammatory agents, anthelmintics, anti 
arrhythmic agents, anti-bacterial agents, anti-viral agents, 
anti-coagulants, anti-depressants, anti-diabetics, anti-epilep 
tics, anti-fungal agents, anti-gout agents, anti-hypertensive 
agents, anti-malarials, anti-migraine agents, anti-muscarinic 
agents, anti-neoplastic agents, erectile dysfunction improve 
ment agents, immunosuppressants, anti-protoZoal agents, 
anti-thyroid agents, anxiolytic agents, sedatives, hypnotics, 
neuroleptics, [3-Blockers, cardiac ionotropic agents, corti 
costeroids, diuretics, anti-parkinsonian agents, gastrointes 
tinal agents, histamine receptor antagonists, keratolytics, 
lipid regulating agents, anti-anginal agents, cox-2-inhibitors, 
leukotriene inhibitors, macrolides, muscle relaxants, nutri 
tional agents, opioid analgesics, protease inhibitors, sex 
hormones, stimulants, muscle relaxants, anti-osteoporosis 
agents, anti-obesity agents, cognition enhancers, anti-uri 
nary incontinence agents, nutritional oils, anti-benign pros 
tate hypertrophy agents, essential fatty acids, non-essential 
fatty acids, and mixtures thereof. 

55. The oral dosage form of claim 37, Wherein the 
therapeutic agent is an agent having a potential for abuse. 

56. The oral dosage form of claim 55, Wherein the 
therapeutic agent is an opioid, benZodiaZepine, barbiturate, 
or a stimulant. 

57. The oral dosage form of claim 56, Wherein the 
therapeutic agent is an opioid and the adverse-effect agent is 
an opioid antagonist. 
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58. The oral dosage form of claim 57, wherein the opioid 
is selected from the group consisting of alfentanil, allylpro 
dine, alphaprodine, anileridine, benZylmorphine, beZitra 
mide, buprenorphine, butorphanol, clonitaZene, codeine, 
desomorphine, dextromoramide, deZocine, diampromide, 
diamorphone, dihydrocodeine, dihydromorphine, 
dimenoxadol, dimepheptanol, dimethylthiambutene, diox 
aphetyl butyrate, dipipanone, eptaZocine, ethoheptaZine, 
ethylmethylthiambutene, ethylmorphine, etonitaZene, etor 
phine, dihydroetorphine, fentanyl, hydrocodone, hydromor 
phone, hydromorphodone, hydroxypethidine, isometha 
done, ketobemidone, levorphanol, levophenacylmorphan, 
lofentanil, meperidine, meptaZinol, metaZocine, methadone, 
metopon, morphine, myrophine, narceine, nicomorphine, 
norlevorphanol, normethadone, nalorphine, nalbuphene, 
normorphine, norpipanone, opium, oxycodone, oxymor 
phone, papaveretum, paregoric, pentaZocine, phenadoxone, 
phendimetraZine, phendimetraZone, phenomorphan, 
phenaZocine, phenoperidine, piminodine, piritramide, 
propheptaZine, promedol, properidine, propoxyphene, pro 
pylhexedrine, sufentanil, tilidine, tramadol, pharmaceuti 
cally acceptable salts thereof, and mixtures thereof. 

59. The oral dosage form of claim 58, Wherein the opioid 
selected from the group consisting of hydrocodone, mor 
phine, hydromorphone, oxycodone, codeine, levorphanol, 
meperidine, methadone, oxymorphone, buprenorphine, fen 
tanyl and derivatives thereof, dipipanone, heroin, tramadol, 
etorphine, dihydroetorphine, butorphanol, levorphanol, 
pharmaceutically acceptable salts thereof, and mixtures 
thereof. 

60. The oral dosage form of claim 59, Wherein the opioid 
is oxycodone or hydrocodone. 

61. The oral dosage form of claim 57, Wherein the 
adverse-effect agent is selected from the group consisting of 
naloxone, naltrexone, nalmefene, cyclaZacine, and levallor 
phan. 

62. The oral dosage form of claim 57, Wherein the 
adverse-effect agent is naloxone or naltrexone. 

63. The oral dosage form of claim 56, Wherein the 
therapeutic agent is a benZodiaZepine and the adverse-effect 
agent is a benZodiaZepine antagonist. 

64. The oral dosage form of claim 63, Wherein the 
benZodiaZepine is selected from the group consisting of 
alpraZolam, bromaZepam, chlordiaZepoxied, cloraZepate, 
diaZepam, estaZolam, ?uraZepan, halaZepam, ketaZolam, 
loraZepam, nitraZepam, oxaZepam, praZepam, quaZepam, 
temaZepam, triaZolam, pharmaceutically acceptable salts 
thereof, and mixtures thereof. 

65. The oral dosage form of claim 63, Wherein the 
benZodiaZepine antagonist is ?umaZenil. 

66. The oral dosage form of claim 56, Wherein the 
therapeutic agent is a barbiturate and the adverse-effect 
agent is a barbiturate antagonist. 

67. The oral dosage form of claim 66, Wherein the 
barbiturate is selected from the group consisting of amobar 
bital, aprobarbotal, butabarbital, butalbital, methohexital, 
mephobarbital, metharbital, pentobarbital, phenobarbital, 
secobarbital, pharmaceutically acceptable salts thereof, and 
mixture thereof. 

68. The oral dosage form of claim 56, Wherein the 
barbiturate antagonist is a stimulant. 

69. The oral dosage form of claim 5, Wherein the thera 
peutic agent is a stimulant and the adverse-effect agent is a 
stimulant antagonist. 
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70. The oral dosage form of claim 69, Wherein the 
amphetamine is selected from the group consisting of 
amphetamine, amphetamine and dextroamphetamine resin 
complex, dextroamphetamine, methamphetamine, meth 
ylphenidate, a pharmaceutically acceptable salt thereof, and 
mixtures thereof. 

71. The oral dosage form of claim 69, Wherein the 
stimulant antagonist is a benZodiaZepine. 

72. The oral dosage form of claim 56, Wherein the 
therapeutic agent is selected from a group consisting of 
dronabinol, glutethimide, methylphenidate, nabilone, ana 
bolic steroids, methylprylon, ethchlorovynol, ethinamate, 
fen?uramine, meprobamate, pemoline, levomethadyl, ben 
Zphetamine, chlorphentermine, diethylpropion, phenter 
mine, mebutamate, chlortermine, phenylacetone, dronab 
inol, nabilone, benphetamine, chloral hydrate, 
ethclorovynol, paraldehyde, midaZolam, detropro 
poxyphene, pharmaceutically acceptable salts thereof, and 
mixtures thereof. 

73. The oral dosage form of claim 37, Wherein the 
therapeutic agent is selected from the group consisting of 
S-ASA, steroids, laxatives, octreotide, cisapride, anticholin 
ergics, calcium channel blockers, DNA for delivery to the 
cells of the colon, glucosamine, thromboxane A2 synthetase 
inhibitor, 5HT3-antagonists, antibodies against infectious 
bacteria, antiviral agents, heparins, insulin, calcitonins, 
human groWth hormone, groWth hormone releasing hormon, 
interferons, somatostatin and analogues thereof, erythropoi 
etin, granulocyte colony stimulating factor, parathyroid hor 
mone, luteinising hormone releasing hormone and ana 
logues thereof, atrial natriuretic factor, vasopressin, 
desmopressin, calcitonin gene related peptide, and analge 
s1cs. 

74. The oral dosage form of claim 37, Wherein the ratio of 
therapeutic agent to adverse-effect agent is from about 1:1 to 
50:1. 

75. A method for treating or preventing pain, comprising 
administering to a patient in need thereof the oral dosage 
form of claim 1. 

76. A method for treating or preventing pain, comprising 
administering to a patient in need thereof the oral dosage 
form of claim 37. 

77. A method for treating or preventing pain, comprising 
administering to a patient in need thereof an oral dosage 
form comprising a ?rst composition and a second compo 
sition, Wherein: 

the ?rst composition comprises an effective amount of a 
therapeutic agent; 

the second composition comprises an effective amount of 
an adverse-effect agent; 

effective amount of the therapeutic agent is released in the 
patient’s small intestine; and 

less than an effective amount of the adverse-effect agent 
is released in the patient’s gastrointestinal tract. 

78. Amethod for preparing the oral dosage form of claim 
1, comprising the step of preparing the oral dosage form as 
set forth herein. 

79. Amethod for preparing the oral dosage form of claim 
37, comprising the step of preparing the oral dosage form as 
set forth herein. 
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