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ANDA 75-295

neY 28 022

Endo Pharmaceuticals Inc.
Attention: Andrew G. Clair, Ph.D.
500 Endo Boulevard

Garden City, NY 11530

Dear Sir:

This is in reference to your abbreviated new drug application
dated December 30, 1997, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Morphine Sulfate
Extended-release Tablets, 15 mg, 30 mg and 60 mg.

Reference is also made to your amendments dated June 15, June 23,
July 30, August 24, September 1, September 24, and October 5,
1998.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Morphine Sulfate Extended-release Tablets, 15 mg,
30 mg and 60 mg, to be biocequivalent and, therefore,
therapeutically equivalent to the listed drug (MSe Contin
Tablets, 15 mg, 30 mg, and 60 mg, respectively, of Purdue
Frederick Co.). Your dissolution testing should be incorporated
into the stability and quality control program using the same
method proposed in your application. The “interim” dissolution
test and tolerances are:

The dissolution testing should be conducted in 500 mL of water at
37°C using USP XXIII apparatus II (paddle) at 50 rpm. The test

.

product should meet the following interim specifications:

1 hr NLT _and NMT ~—
2 hr /NLT — and NMT —
4 hr /NLT — and NMT ' —

s



-
s

The "interim" dissolution test and tolerances should be finalized
by submitting dissolution data for the first three production
size batches in a supplemental application. The supplemental
application should be submitted under 21 CFR 314.70 (c) (1) when
there are no revisions to the interim specifications or when the
final specifications are tighter than the interim specifications.
In all other instances the supplement should be submitted under

21 CFR 314.70 (b) (2) (ii).

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81 and 314.98. The
Office of Generic Drugs should be advised of any change in the
marketing status of this drug.

We request that you submit, in duplicate, any proposed
~advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-40). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.

We call your attention to 21 CFR 314.81 (b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HEFD-40) with a completed Form FD-2253 at the time
of their initial use.

Sincerely yours,

Douglas L. Sporn e
Director .2’
Office of Generic Drugs

,Center*for Drug Evaluation and Research
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MORPHINE SULFATE
EXTENDED-RELEASE TABLETS
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DESCRIPTION
Chemically, morphine sulfate is 7.8-didehyd:o—4,5aepoxy-17methyunomhinan&6add sultate (2:1) (salt) pentahydrate. The molecular
formula is (C.,H,,NO,),'H,SO.-SHZO; and the molecular weight is 758.85. The structural formula is as follows:

?43
N ——ClHz

Each morphine sulfate extended-release 1ablet, for oral administration, contains 15 Mg, 30 mg, or 60 mg of morphine sulfate. In addition, each
tablet contains the following inactive ingredients: colloidal silicon dioxide, hydwoxypropyl methylcellulose, \actose monohydrate, magnesium
stearate, and stearic acid. The 15 mg and 30 mg strengths contain FD&C Blue No. 1 Lake! and the 30 mg and 60 mg strengths contain FD&C
Yellow No. 6 Lake.

CLINICAL PHARMAOOLOGY

Metabolism and Pharmacokinetics

Following oral administration of @ given dose of morphine, the amount ultimately absorbed is essentially the same whether the source is
morphine sulfate extended-release tablets or a conventional formulation. Morphine is released from this product somewhat more slowly than
from conventional oral preparations. Because of pre-systemic efimination (i.e., metabolism in the gut wall and tiver) only about 40% of the
administered dose reaches the central compartment.

Once absorbed, morphine is distributed to skeletal muscle, kidneys, liver, intestinal tract, lungs, spleen and brain. Morphine also crosses the
placental membranes and has been found in breast milk.

Although a small fraction (less than 5%) of morphine is demethylated, for all practical purposes, virtually all morphine is converted to
glucuronide metabolites; among these, morphine-s—g!ucuronide is present in the highest plasma concentration following oral administration.
The glucuronide system has a very high capacity and is not easily saturated even in disease. Therefore, rate of delivery of morphine to the gut
and liver should not influence the total and, probably, the relative quantities of the various metabolites formed. Moreover, even if rate affected
the relative amounts of each metabolite formed, it should be unimportant clinically because morphine’s metabolites are ordinarily inactive.

The following phannacokine\ic parameters show considerable inter-subject variation but are representative of average values reported in the
literature. The volume of distribution (vd) for morphine is 4 liters per kilogram, and its terminal elimination half-life is normally 210 4 hours.
Foliowing the administra!ibn of conventional oral morphine products, approxima!ely fitty percent of the morphine that will reach the central
compartment intact reaches it within 30 minutes. Following the administration of an equal amount of morphine sulfate extended-release
tablets to normal volunteers, however, this extent of absorption occurs, on average, after 1.5 hours. .

The possible effect of food upon the systemic bioavailability of morphine sulfate extended-release tablets has not been systematically
evaluated for all strengths. Data from at least one study suggests that concurrent administration of morphine sulfate extended-release tablets
with a fatty meal may cause a slight decrease in peak plasma concentration.

Variation in the physk;anechanica| properties of a formulation of an oral morphine drug product can affect both its absolute bioavailability
and its absorption rate constant (k,). The formulation employed in morphine sulfate extended-release tablets has not been shown to affect
morphine’s oral bicavaitability. but does decrease its apparent Ka- Other basic pharrnacokinetic parameters (e.g., volume of distribution fvdl,
elimination rate constant (kg clearance (Cl) are unchanged as they are fundamental properties of morphine in the organism. However, in
chronic use, the possibility that shifts in metabolite 10 parent drug ratios may occur cannot be excluded.

When immediate-release oral morphine of extended-release morphine sulfate is given on 2 fixed dosing regimen, steady state is achieved in
about a day-

For a given dose and dosing interval, the AUC and average blood concentration of morphine at steady state (Cse) will b independent of the
specific type of oral formulation administered SO long as the formulations have the same absolute bioavailability. The absorption rate of a
formulation will, however, affect the maximum (Crmax) and minimum (Crmin) biood levels and the times of their occurrence.
Phannacodynamia

The effects described below are common to all morphine—contajning products.

Central Nervous System

The principal actions of therapeutic value of morphine are analgesia and sedation (i.e., sleepiness and anxiolysis)- e

The precise mechanism of the analgesic action is unknown. However, specific CNS opiate receptors and endogenous compounds with
morphine-like activity have been identified throughout the brain and spinal cord and are likely to play @ role in the expression of analgesic
effects. !
Morphine produces respiratory depression by direct action on brain stem respiratory centers. The mechanism of respiratory dep(ession
involves & reduction in the responsiveness of the prain stem respiratory centers to increases in carbon dioxide tension, and to electrical
stimulation. :

Morphine depresses the cgu‘gh reflex by direct effect on the cough center in the medulla. Antitussive effects may occur with doses lower than
those usually required for-analgesia. Morphine causes miosis, even in total darkness. Pinpoint pupils are a sign of opioid overdose but aré not
pa(hognomonic (e.g., pontine lesions of hemorrhagic of ischemic origins may produce simitar findings)- Marked mydriasis rather than miosis
may be seen with worsening hypoxia.

Gastmintestinal Tract and Other Smooth Muscle

Gastric, biliary and pancreatic secretions are decreased by morphine. Morphine causes 2 reduction in motility associated with an increase in
tone in the antrum of the stomach and duogenum. Digestion of food in the small intestine is detayed and propulsive contractions are
decreased. Propulsive peristaltic waves in the colon are decreased, while ton€ is increased to the point of spasm. he end result is
constipation. Morphine can cause a marked increase in biliary tract pressure as a result of spasm of sphincter ot Oddi.

Cardiovascular System

Morphine produces peripheral vasodilation which may resutt in orthostatic hypotension. Release of histamine ¢an occur and may contribute 10
opio'vd—induced hypotension. Manifestations of histamine release andlor peripheral vasodilation may include pruritus, flushing, red eyes and
sweating.

SATRYTES




Plasma Level- Analigesia Relationships ‘

g pe

¥ In any particular patient, both analgesic effects and pl phine ions are related {6 the m'&phine dosq. In non-tCierant individuals, plasma
*. morphine concentration-efficacy relationships have been demonstrated and suggest that opiate receptors occupy effector compartrfients, leading to a lag-
i time, or hy is, b i ges in pl phine concentrations and the effects of such changes. The most direct and predictable i
* concentration-effect relationships can, therefore, be d at distribution equilibrium and/or steady state conditions. In general, the minimum effective i

analgesic concentration in the plasma of non-tolerant partiems ranges from approximately 5 to 20 ng/mL.

While plasma morphine-efficacy refationships can be demonstrated in non-tolerant individuals, they are influenced by a wide variety of factors and are not

generally useful as a guide to the clinical use of morphine. The effective dose in opioid-tolerant patients may be 10-50 times as great (or greater) than the

appropriate dose for opioid-naive individuals. Dosages of morphine should be chosen and must be titrated on the bases of clinical evaluation of the patient

and the bal: bety therapeutic and adh effects.

For any fixed dose and dosing interval, phine sulfate extended-rel tablets will have at steady state, a lower Cp,, and a higher Crin than

conventional morphine. This is a p ial adv ge; a reduced fluctuation in morphine concentration during the dosing interval should keep morphine

blood levels more centered within the theoretical “therapeutic window.* (Fluctuation for a dosing interval is defined as [Cry-CrinlIC,s average).) On the

other hand, the degree of fi. ion in serum phine concentration might conceivably affect other ph . For ple, reduced fluctuations in

blood morphine concentrations might influence the rate of tolerance induction.

The elimination of morphine occurs primarily as renal ion of 3-morphine glucuronide. A small amount of the glucuronide conjugate is excreted in the

bile, and there is some minor enterohepatic recycling. Because morphine is primarily metabolized to inactive metabolites, the effects of renal disease on
“ morphine’s elimination are not likely to be pronounced. However, as with any drug, caution should be taken to guard against unanticipated accumutation if

~ renal and/or hepatic function is seriously impaired.

. _ INDICATIONS AND USAGE
Morphine sulfate extended-release tablets are indicated for the relief of moderate to severe pain. It is intended for use in pati who requil P d
dosing with potent opioid analgesics over periods of more than a few days.

CONTRAINDICATIONS
Morphine sulfate extended-release tablets are contraindicated in patients with known hypersensitivity to morphine, or any other component of this product,
in patients with respiratory depression in the absence of resuscitative equipment, and in patients with acute or severe bronchial asthma.

Morphine sulfate extended-release tablets are contraindicated in any patient who has or is suspected of having a paralytic ileus.

Zras
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WARNINGS (See also: CLINICAL PHARMACOLOGY)

Impaired Respiration

Respiratory depression is the chief hazard of all morphine preparations. Respiratory depression occurs most frequently in the elderly and debilitated
patients, as well as in those suffering from conditions accompanied by hypoxia or hypercapnia when even moderate therapeutic doses may dangerously
decrease pulmonary ventilation.

Morphine should be used with extreme caution in patients with chronic obstructive pulmonary disease or cor pulmonale, and in patients having a
substantially decreased respiratory reserve, hypoxia, hypercapnia, or preexisting respiratory depression. In such patients, even usual therapeutic doses of

morphine may decrease respiratory drive while simultaneously inci ing airway resistance to the point of apnea.
Head Injury and Increased Intracranial Pressure
The respiratory depressant effects of morphine with carbon dioxide retention and secondary elevation of cerebrospinal fluid pi may be di

exaggerated in the presence of head injury, other intracranial lesions, or preexisting increase in intracranial pressure. Morphine produces effects which
may obscure neurologic signs of further increases in pressure in patients with head injuries.
Hypotensive Effect
Morphine sulfate extended-release tablets, like all opioid analgesics, may cause severe hypotension in an individual whose ability to maintain his blood
pressure has already been compromised by a depleted blood volume, or a concurrent administration of drugs such as phenothiazines or general
anesthetics. (See also: PRECAUTIONS; Drug Interactions.) Morphine sulfate extended-release tablets may produce orthostatic hypotension in ambulatory
patients.
Morphine sulfate extended-release tablets, like all.opioid analgesics, should be administered with caution to patients in circulatory shock, since vasodilation
produced by the drug may further reduce cardiac output and blood pressure.
Interactions with other CNS Depressants
Morphine sulfate extended-release tablets, tike all opioid analgesics, should be used with great caution and in reduced dosage in patients who are
concurrently receiving other central nervous system depressants including sedatives or hypnotics, general anesthetics, phenothiazines, other tranquilizers
and alcohol because respiratory depression, hypotension and profound sedation or coma may result.
Interactions with Mixed Agonist/Antagonist Opioid Analgesi
From a theoretical perspective, agonist/antagonist analgesics (i.e., pentazocine, nalbuphine, butorphanol and buprenorphine) should NOT be administered
to a patient who has received or is receiving a course of therapy with a pure opioid agonist analgesic. In these patients, mixed agonist/antagonist
analgesics may reduce the analgesic effect or may precipitate withdrawal symptoms.
. _ Drug Dependence
3iergeas Morphine can produce drug dependence and has a potential for being abused. Tolerance as well as psychological and physical dependence may develop
: " upon repeated administration. Physical dependence, however, is not of paramount importance in the management of terminally ill patients or any patients
in severe pain. Abrupt cessation or a sudden reduction in dose after prolonged use may result in withdrawal symptoms. After prolonged exposure to opioid
analgesics, if withdrawal is necessary, it must be undertaken gradually. (See DRUG ABUSE AND DEPENDENCE.)
Infants born to mothers physically dependent on opioid analgesics may also be physically dependent and exhibit respiratory depression and withdrawal
symptoms. (See DRUG ABUSE AND DEPENDENCE.)

PRECAUTIONS (See also: CLINICAL PHARMACOLOGY)
Generat :
Morphine sulfate extended-release tablets are intended for use in patients who require more than several days continuous treatment with a potent opioid
anaigesic. The extended-release nature of the formulation allows it to be administered on a more convenient schedule than conventional immediate-
release oral morphine products. (See CLINICAL PHARMACOLOGY: “Metabolism and Pharmacokinetics™.) However, morphine sulfate extended-release
tablets do not release morphine continuously over the course of a dosing interval. The administration of single doses of morphine sulfate extended-release
tablets on a ql2 hour dosing schedule will result in higher peak and lower trough plasma levels than those that occur when an identical daily dose of
morphine is administered using conventional oral formulations on a q4h regimen. The clinical significance of greater fluctuations in morphiné plasma level
has not been systematically evaluated. (See DOSAGE AND ADMINISTRATION.)

As with any potent opioid, it is critical to adjust the dosing regimen for each patient individually, taking into account the patient's prior analgesic treatment

experience. Aithough it is clearly impossible to enumerate every consideration that is important to the selection of the initial dose and dosing interval of

morphine sulfate extended-release tablets, attention should be given to 1) the daily dose, potency, and characteristics of the opioid the patient has been
taking previously (e.g., whether it is pure agonist or mixed agonist/antagonist), 2) the reliability of the relative potency estimate used to calculate the dose of
morphine needed [N.B. potency estimates may vary with the route of administration], 3) the degree of opioid tolerance, if any, and 4) the general condition

and medical status of the patient. .

Selection of patients for treatment with morphine sulfate extended-release tablets should be govemed by the same principles that apply to the use of

morphine or other potent opioid analgesics. Specifically, the increased risks associated with its use in the following populations should be considered: the

elderly or debilitated and those with severe impairment of hepatic, pulmonary or renal function; myxedema or hypothyroidism; adrenocortical insufficiency

(e.g., Addison’s Disease); CNS depression or coma; toxic psychosis; prostatic hypertrophy or urethral stricture; acute alcoholism; delirium tremens;—

kyphoscoliosis; or inability to swallow.

The administration of morphine, like all opioid analgesics, may obscure the diagnosis or clinical course in patients with acute abdominal conditions.

Morphine may aggravate preexisting convulsions in patients with convulsive disorders. Morphine should be used with caution in patients about to undergo

surgery of the biliary tract since it may cause spasm of the sphincter of Oddi. Similarly, morphine should be used with caution in patients with acute

pancreatitis secondary to biliary tract disease. -

Information for Patients .

If clinically advisable, patients receiving morphjnie sulfate extended-release tablets should be given the following instructions by the physician:

1. Appropriate pain management requires qh'anges in the dose to maintain best pain control. Patients should be advised of the need to contact their
physician if pain control is inadequate, b(t not to change the dose of morphine sulfate extended-release tablets without consulting their physician.

2. Morphine may impair mental and/or physical ability required for the performance of potentially hazardous lasks (e.qg., driving, operating machinery).
Patients started on morphine sulfate extended-release tablets or whose dose has been changed should refrain from dangerous activity until it is
established that they are not adversely affected.

3. Morphine should not be taken with alcohol or other CNS depressants (sleep aids, tranquilizers) because additive effects including CNS depression may
occur. A physician should be consulted if other prescription medications are currently being used or are prescribed for future use.

4. For women of childbearing potential who become or are planning to become pregnant, a physician should be consulted regarding analgesics and other
drug use.

5. Upon completion of therapy, it may be appropriate to taper the morphine dose, rather than abruptly discontinue it.

6. While psychological dependence (*addiction®) to morphine used in the treatment of pain is very rare, morphine is one of a class of drugs known to be
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? The administration of morphine, like aft opioid analgesics, may obscure the diagnosis or clinical course in patients with acute abdominal conditions.
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surgery of the biliary tract since it may cause spasm of the sphincter of Oddi. Similarly, morphine should be used with caution in patients with acute
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%’ Information for Patients -
¥ If clinically advisable, patients receiving morphine sulfate extended-release tablets should be given the following instructions by the physician: 4
1. App priate pain manag requires changes in the dosetomaimainbestpainoontrol. Paiienwshotddbeadvisedofmeneedtooomaatheir ¢
physician if pain control is inadequate, but not to change the dose of morphine sulfate extended-release tablets without consulting their physician. b
: 2. Morphine may impair mental and/or physical ability required for the performance of potentially hazardous tasks (e.g., driving, operating machinery). i
. Patients started on morphine sulfate extended-release tablets or whose dose has been changed should refrain from dangerous activity until it is

*  established that they are not adversely affected.

3. Morphine should not be taken with alcohol or other CNS depressants (sleep aids, tranquilizers) because additive effects including CNS depression may
: oceur. A physician should be consulted if other prescription medications are currently being used or are prescribed for future use.

:4. For women of childbearing potential who become or are planning to become p gnant, a physician should be lted regarding analgesics and other

5. Upon completion of therapy, it may be appropriate to taper the morphine dose, rather than abruptly discontinue it.
:6. While psychological depend (*addiction*) to morphine used in the treatment of pain is very rare, morphine is one of a class of drugs known to be
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abused and should be handied accordingly. - , '
7. SpedalwenwbomnwavddmmlhmeﬁnmobyMﬁduals(Mudlngdﬂmm)omermmepaﬁemlormmh
was originally prescribed,las such un3upervised use may have severe, even fatal, consequences.

Drug Interactions (Sge WARNINGS) . i -
The concomitant use of other | nervous sy dep including sed or hyp , g ! th phenothiazines,
tranquilizers and aléohol may produce additive dep it effects. Respiratory depression, hyp ion and profound sedation or coma may
occur. When such combined therapy is contemplated, the dose of one or both agents should be reduced. Opioid analgesics, including
morphine sulfate extended-release tablets, may enh: the slar blocking action of skeletal muscle rel: and produce an
i d degree of respi y depression.

Carcinogenicity/Mutagenicity/impairment of Fertility

Studles:; phine sulfate in animals to evaluate the drug’s carcinogenic and genic potential or the effect on fertility have not been
conducted.

Pregnancy

Tmtogonlcaﬁoeu-c.'togo'yc:AdequateammalmdiosonWonhavenotbeenpe-‘ d to d ine whether morphine

affects fertility in males or females. There are no welt lled studies in , but marketing experi does not include any evidence of

adverse effects on the fetus following routine (short-term) clinical use of morphine sulfate products. Although there is no clearly defined risk,

such experience cannot exclude the possibility of infrequent or subtle damage to the human fetus.

Morphine sulfate extended-release tablets should be used in pregnant women only when clearty needed. (See also: PRECAUTIONS: Labor

and Delivery, and DRUG ABUSE AND DEPENDENCE.)

Nonteratogenic effects: Infants bom of mothers who have been taking morphine chronically may exhibit withdrawal symptoms.

Labor and Delivery

Morphine sulfate extended-release tablets are not rec ded for use in during and i diately prior to labor. Occasionally, opioid

analgesics may prolong labor through actions which temporarily reduce the strength, duration and frequency of uterine contractions. However,

this effect is not consistent and may be offset by an increased rate of cervical dilatation which tends 1o shorten labor.

Neonates whose mothers received opioid Igesics during labor should be observed closely for signs of respiratory depression. A specific
d t

opioid antagonist, naloxone, should be available for | of opioid-ind piratory depression in the neonate.

T

g M
Low levels of morphine have been detected in the breast milk. Withdrawal symptoms can occur in breast-feeding infants when maternal
administration of morphine sulfate is stopped. Ordinarily, nursing should not be undertaken while a patient is receiving morphine sulfate
extended-release tablets since morphine may be excreted in the milk.
Pediatric Use
Use of morphine sulfate extended-release tablets has not been evaluated systematically in pediatric patients.

ADVERSE REACTIONS

The adverse reactions caused by morphine are essentially those observed with other opioid analgesics. They include the following major
hazards: respiratory depression, apnea, and to a lesser degree, circulatory depression, respiratory arrest, shock and cardiac arrest.

Most Frequently Observed

Constipation, lightheadedness, dizziness, sedation, nausea, vomiting, sweating, dysphoria and euphoria.

Some of these effects seem to be more prominent in ambulatory patients and in those not experiencing severe pain. Some adverse reactions
in ambulatory patients may be alleviated if the patient lies down.

Less Frequently Observed Reactions

Central Nervous System: Weakness, headache, agitation, tremor, uncoordinated muscle movements, seizure, alterations of mood
(nervousness, apprehension, depression, floating feelings), dreams, muscle rigidity, transient hallucinati and disori ion, visual
disturbances, insomnia and increased intracranial pressure.

Gastrointestinal: Dry mouth, constipation, biliary tract spasm, laryngospasm, anorexia, diarrhea, cramps and taste alterations.
Cardiovascular: Flushing of the face, chills, tachycardia, bradycardia, palpitation, faintness, syncope, hypotension and hypertension.
Genitourinary: Urine retention or hesitance, reduced fibido and/or potency.

Dermatologic: Pruritus, urticaria, other skin rashes, edema and diaphoresis.

Other: Antidiuretic effect, paresthesia, muscle tremor, blurred vision, nystagmus, diplopia and miosis.

DRUG ABUSE AND DEPENDENCE

Opioid analgesics may cause psychological and physical dependence (see WARNINGS). Physical dependence results in withdrawal
symptoms in patients who abruptly discontinue the drug or may be precipitated through the administration of drugs with opioid antagonist
activity, e.g., naloxone or mixed agonist/antagonist analgesics (pentazocine, etc.; See also OVERDOSAGE). Physical dependence usually
does not occur to a clinically significant degree until after several weeks of continued opioid usage. Tolerance, in which increasingly large
doses are required in order to produce the same degree of analgesia, is initially manifested by a shortened duration of analgesic effect and,
subsequently, by decreases in the intensity of analgesia.

In chronic-pain patients, and in opioid-tolerant cancer patients, the administration of morphine sulfate extended-release tablets should be
guided by the degree of tolerance manifested. Physical dependence, per se, is not ordinarily a concem when one is dealing with opioid-
tolerant patients whose pain and suffering is associated with an irreversible Hiness.

It morphine sulfate extended-release tablets are abruptly discontinued, a moderate to severe abstinence syndrome may occur. The opioid
agonist abstinence syndrome is characterized by some or all of the following: restlessness, lacrimation, rhinorrhea, yawning, perspiration,
gooseflesh, restless sleep or “yen" and mydriasis during the first 24 hours. These symptoms often increase in severity and over the next 72
hours may be accompanied by increasing irritability, anxiety, weakness, twitching and spasms of muscles; kicking movements; severe
backache, abdominal and leg pains; abdominal and muscle cramps; hot and cold flashes, insomnia; nausea, anorexia, vomiting, intestinal
spasm, diarrhea; coryza and repetitive sneezing; increase in body temperature, blood pressure, respiratory rate and heart rate. Because of
excessive loss of fluids through sweating, vomiting and diarrhea, there is usually marked weight loss, dehydration, ketosis, and disturbances
in acid-base balance. Cardiovascular collapse can occur. Without treatment most observable symptoms disappear in 5-14 days; however,
there appears to be a phase of secondary or chronic abstinence which may last for 2-6 months characterized by insomnia, irritability, and
muscular aches.

If treatment of physical dependence of patients on morphine sulfate extended-rek tablets is nec , the patient may be detoxified by
gradual reduction of the dosage. Gastrointestinal disturbances or dehydration should be treated accordingly.

OVERDOSAGE
Acute overdosage with morphine is manifested by respiratory depression, somnolence progressing to stupor or coma, skeletal muscle
flaccidity, cotd and clammy skin, constricted pupils, and, sometimes, bradycardia and hypotension.
In the treatment of overdosage, primary attention should be given to the re-establishment of a patent airway and institution of assisted or
controlled ventilation. The pure opioid antagonist, naloxone, is a specific antidote against respiratory depression which results from opioid
overdose. Naloxone (usually 0.4 to 2.0 mg) should be administered intravenously; however, because its duration of action is relatively short,
the patient must be carefully monitored until spontaneous respiration is reliably re-established. If the response to naloxone is suboptimal or
not sustained, additional naloxone may be re-administered, as needed, or given by continuous infusion to maintain alertness and respiratory
function; however, there is no information available about the cumulative dose of naloxone that may be safely administered. .
Naloxone should not be administered in the absence of clinically significant respiratory or circulatory depression secondary to morphine”
overdose. Naloxone should be administered cautiously to persons who are known, or suspected to be physically dependent on morphine
sulfate extended-release tablets. In such cases, an abrupt or complete reversal of opioid effects may precipitate an acute abstinence
syndrome. .
Note: In an individual physically dependent on opioids, administration of the usual dose of the antagonist will precipitate an acute
withdrawal syndrome. The severity of the withdrawal syndrome produced will depend on the degree of physical dependence and the
dose of the antagonist administered. Use of an opioid antagonist in such a person should be avoided. If necessary to treat serious
respiratory depression in the physically dependent patient, the antagonist should be administered with care and by titration with smaller
than usual doses of the antagonist.
Supportive measures (including oxygen, vasopressors) should be employed in the management of circulatory shock and pulmonary edema
accompanying overdose as indicated. Cardiac arrest or arrhythmias may require cardiac massage or defibrillation,

DOSAGE AND ADMINISTRATION (See also: CLINICAL PHARMACOLOGY, WARNINGS and PRECAUTIONS sections)
MORPHINE SULFATE EXTENDED-RELEASE TABLETS ARE TO BE TAKEN WHOLE, AND ARE NOT TO BE BROKEN, CHEWED OR

CRUSHED.
TAKING BROKEN, CHEWED OR CRUSHED MORPHINE SULFATE EXTENDED-RELEASE TABLETS COULD LEAD TO THE RAPID
RELEASE AND ABSORPTION OF A POTENTIALLY TOXIC DOSE OF MORPHINE.




H
b

Morphine sulfate ded-rel tablets are intended for use in patients who require more than f days tre with a potent opiold
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tablets do not release morphine continuously over the course of a dosing interval. The administration of single doses of morphine sultate extended-release

tablets on a gi2h dosing schedule will resukhhigherpeakandlo«eftroughplasmalevelsmanmosematocwrwhenan identical daily dose of morphine

is administered using conventional oral"formulations on a qdh regimen. The clinical significance of greater fluctuations in morphine plasma level has not

been systematically evaluated. -

As with any potent opioid drug product, it is critical to adjust the dosing regimen for each patient individually, taking into account the patient's prior analgesic

treatment experience. Although it is clearly impossible to enumerate every consideration that is important to the selection of initial dose and dosing interval

of morphine sulfate extended-release tablets, attention should be given to 1) the daily dose, potency and precise characteristics of the opioid the patient

has been taking previously (e.g., whether it is a pure agonist or mixed agonist/antagonist), 2) the reliability of the relative potency estimate used to calculate

the dose of morphine needed {N.B. potencyestimalesmyvatywilhﬂreromeofamiimaﬁon]. 3) the degree of opioid tol it any, and 4) the

general condition and medical status of the patient.

The foliowing dosing recommendations, therefore, can only be idered suggested approach to what is actually a series of clinical decisions in the

management of the pain of an individual patient.

C ion from C tional Oral Morphine to Morphine Sulfate Extended-Rel Tablets

A patient's daily phi qui is blished using i diate-rel oral morphine (dosi ,every“oshouvs).ﬂ\epaﬁemismencorwenedto

morphine sulfate extended-release tablets in either of two ways: 1) by administering one-half of the patient's 24-hour requirement as morphine sulfate

extended-release tablets on an every 12-hour schedule; or, 2) by administering one-third of the patient's daily requirement as morphine sulfate extended-

release tablets on an every eight hour schedule. With either method, dose and dosing interval is then adjusted as needed (see discussion below). The

15mg ded-rel phil sulfatetabletshouk!beusedforhﬂialoonversion(orpaﬁomswhosetotaldaﬂyreqtﬁmnemisexpectedtobelessthan

60 mg. Morphine sulfate extended-release tablets of 30 mg gth are recc ded for patients with a daily morphine requirement of 60 to 120 mg.

When the total daily dose is expected to be greater than 120 mg, the appropriate combination of tablet gths should be employed.

C ion from F | Morphine or Other Opioids (Parenteral or Oral) to Morphine Sulfate Extended-Release Tablets

Morphine sulfate extended-release tablets can be administered as the initial oral morphine drug product; in this case, however, particular care must be
ised in the cor i .process‘Becauseofunoenaimyabmn.and’ bj iation in, relati i of opioid potency and cross tolerance,

initial dosing regimens should be conservative; that is, an underestimation of the 24-hour oral morphine req; i t is preferred to an i Yo this

end, initial individual doses of morphine sulfat: ded-rel blets should be estimated ively. In patients whose daily morphine

requi ts are exp d to be less than or equal to 120 mg per day, morphine sulfate extended-release tablets of 30 mg strength are recommended for

the initial titration period. Once a stable dose regimen is reached, the patient can be converted to the 60 mg or 100 mg tablet strength, or appropriate

combination of tablet strengths, if desired.

Estimates of the relative potency of opioids are only approximate and are influenced by route of administration, individual patient differences, and possibly,

by an individual’s medical condition. Consequently, it is difficult to recommend any fixed rule for converting a patient to morphine sulfate extended-release

tablets directly. The following general points should be considered, however.

1. Parenteral to oral morphine ratio: Estimates of the oral to parenteral potency of morphine vary. Some authorities suggest that a dose of oral morphine

only three times the daily p ! phine requi t may be sufficient in chronic use settings.

2. Other pa { or oral opioids to oral phine: Because there is lack of systemic evidence bearing on these type of analgesic substitutions,

specific recommendations are not possible.

Physicians are advised to refer to published relative potency data, keeping in mind that such ratios are only approximate. in general, it is safer to

underestimate the daily dose of morphine suifate extended-release tablets required and rely upon ad hoc supplementation to deal with inadequate

analgesia. (See discussion which follows.)

Use of morphine sulfate extended-release tablets as the first opioid analgesic

There has been no systematic evaluation of morphine sulfate extended-release tablets as an initial opioid analgesic in the management of pain. Because it

may be more difficult to titrate a patient using an extended-release morphine, it is ordinarily advisable to begin treatment using an immediate-release

formulation. :

C ions in the Adij of Dosing Regi

Whatever the approach, if signs of excessive opioid effects are observed early in a dosing interval, the next dose should be reduced. If this adjustment

leads to inadequate analgesia, that is, "breakthrough™ pain occurs late in the dosing interval, the dosing interval may be shortened. Alternatively, a

supplemental dose of a short-acting analgesic may be given. As experience is gained, adjustments can be made to obtain an appropriate balance between

pain relief, opioid side effects, and the convenience of the dosing schedule.

In adjusting dosing requirements, it is recommended that the dosing interval never be extended beyond 12 hours because the administration of very large

single doses may lead to acute overdose. (N.B. This product is an extended-rel lation; it does not rel morphine conti isly over the dosing
interval.)

For patients with low daily morphine requirements, morphine sulfate extended-release tablets of 15 mg strength should be used.

C sion from phine sulfate ded-rel to par | opioid

When converting a patient from morphine sulfate extended-release tablets to parenteral opioids, it is best to assume that the parenteral to oral potency is
high. NOTE THAT THIS IS THE CONVERSE OF THE STRATEGY USED WHEN THE DIRECTION OF CONVERSION IS FROM THE PARENTERAL'TO
ORAL FORMULATIONS. IN BOTH CASES, HOWEVER, THE AIM IS TO ESTIMATE THE NEW DOSE CONSERVATIVELY. For example, to estimate the
required 24-hour dose of morphine for IM use, one could employ a conversion of 1 mg of morphine IM for every 6 mg of morphine as morphine sulfate
extended-release tablets. Of course, the IM 24-hour dose would have to be divided by six and administered on a q4h regimen. This approach is
recommended because it is least likely to cause overdose.

Safety and Handling )

MORPHINE SULFATE EXTENDED-RELEASE TABLETS ARE TO BE TAKEN WHOLE, AND ARE NOT TO BE BROKEN, CHEWED, OR CRUSHED.
TAKING BROKEN, CHEWED, OR CRUSHED MORPHINE SULFATE EXTENDED-RELEASE TABLETS COULD LEAD TO THE RAPID RELEASE AND
ABSORPTION OF A POTENTIALLY TOXIC DOSE OF MORPHINE. .

HOW SUPPLIED

Morphine Sulfate Extended-Release Tablets are supplied as follows:

15 mg Bottles of 100 NDC 60951-652-70
Blue, round tablets, Bottles of 500 NDC 60951-652-85
embossed “E652" on Unit dose package NDC 60951-652-75
one side, and “15" of 100

on the other side.

30mg Bottles of 100 NDC 60951-653-70
Green, round tablets, Bottles of 500 NDC 60951-653-85
embossed “E653” on Unit dose package NDC 60951-653-75
one side, and “30" of 100

on the other side.

60 mg Bottles of 100 NDC 60951-655-70
QOrange, capsule- Bottles of 500 NDC 60951-655-85
shaped tablets, Unit dose package NDC 60951-655-75
embossed “E655” on of 100 g

one side, and “60"
on the other side.

Store at controlled room temperature 15°-30°C (59°-86°F). L
Dispense in a tight, light-resistant container as defined in the USP, with a child-resistant closure (as required).

Manufactured for: .

Endo Pharmaceuticals Inc. <ndo’

Chadds Ford, Pennsylvania 19317

Manufactured by: e ‘

DuPont Pharma g

Wilmington, Delaware 19880 4

Copyright © Endo Pharmaceuticals Inc. 1998
Printed in U.S.A. 6507-00/August, 1998
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APPLICATION NUMBER:

75-295

CHEMISTRY REVIEW(S)



THERE IS NO CHEMISTRY REVIEW #1.



ANDA 75-295

10.

12.

CHEMISTRY REVIEW NO. 2,

NAME AND ADDRESS OF APPLICANT
Endo Pharmaceuticals, Inc.
Attention: Andrew G. Clair, Ph.D.
500 Endo Boulevard

Garden City, NY 11530

LEGAL BASIS FOR SUBMISSION

The listed drug is MS Contin® (Morphine Sulfate Controlled
Release Tablets) 15 mg. 30 mg and 60 mg of The Purdue Frederick
Co. The applicant certifies that to the best of their knowledge
patents for MS Contin® Tablets have expired and no exclusivity
exists.

SUPPLEMENT (s) :N/A

PROPRIETARY NAME: N/A

NONPROPRIETARY NAME: Morphine Sulfate

SUPPLEMENT (s) PROVIDE FOR: N/A

AMENDMENTS AND OTHER DATES:

Firm:
Submitted: December 30, 1997
Bio. Amendment: June 15, 1998
Bio. Amendment: June 23, 1998
Telephone amendment: July 30, 1998
Labeling amendment: August 24, 1998

FDA:

Acknowledgement: February 6, 1998

Bio. letter: July 1, 1998

Telephone amendment: July 27, 1998
PHARMACOLOGICAL CATEGORY 11. Rx or OTC
Narcotic analgesic RX

RELATED IND/NDA/DMF (g)

DMF ] T
DMF B e .
DMF e e

DMF rmmenre—— R - SN ——————
DMF -




ANDA 75-295

DMF =~ ——
DMF — R,
DMF <~ . « -
DMF ? )

DMF: “~—

13. DOSAGE FORM 14. POTENCIES
Tablet (Extended-release) 15 mg, 30 mg, 60 mg

15. CHEMICAL NAME AND STRUCTURE

Morphine Sulfate USP
(C,,H,,NO,),.H,80,.5H,0; M.W. = 758.85

B 7

7,8-Didehydro-4, 5a-epoxy-17-methylmorphinan-3, 6a-diol sulfate
(2:1) (salt) pentahydrate. CAS [6211-15-0]

16. RECORDS AND REPORTS: N/A

17. COMMENTS

H
| ]
|



ANDA 75-295

18. CONCLUSIONS AND RECOMMENDATIONS

The ANDA can be aproved when labeling, EIR and MV are found

satisfactory.
19. REVIEWER: DATE COMPLETED:
Sema Basaran, Ph.D. 8-18-98/8-28-98

APPEARS THIS WAY
ON ORIGINAL
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. ANDA 75-295

1.

10.

12.

CHEMISTRY REVIEW NO. 3

ANDA # 75-295

NAME AND ADDRESS OF APPLICANT
Endo Pharmaceuticals, Inc.
Attention: Andrew G. Clair, Ph.D.
500 Endo Boulevard

Garden City, NY 11530

LEGAI, BASIS FOR SUBMISSION

The listed drug is MS Contin® (Morphine Sulfate Controlled
Release Tablets) 15 mg. 30 mg and 60 mg of The Purdue Frederick
Co. The applicant certifies that to the best of their knowledge
patents for MS Contin® Tablets have expired and no exclusivity
exists.

SUPPLEMENT (s) :N/A

PROPRIETARY NAME: N/A

NONPROPRIETARY NAME: Morphine Sulfate

SUPPLEMENT (s) PROVIDE FOR: N/A'

AMENDMENTS AND OTHER DATES:

Firm:
Submitted: December 30, 1997
Bio. Amendment: June 15, 1998
Bio. Amendment: June 23, 1998
Telephone amendment: July 30, 1998
Labeling amendment: August 24, 1998
Labeling amendment: September 1, 1998
Chemistry amendment: September 24, 1998
Chemistry amendment: October 5, 1998

FDA:

Acknowledgement: February 6, 1998

Bio. letter: July 1, 1998

Telephone amendment: July 27, 1998

Facsimile deficiency letter: September 22, 1998
PHARMACOLOGICAL CATEGORY 11. Rx or OTC
Narcotic analgesic Rx

RELATED IND/NDA/DMF (s)
DMF —— —————

DMF =~ — ——————

DMF —




. ANDA 75-295

DMF — . —
DMF — —
DMF —— T
DMF —
DMF e T
DMF —— e R
DMF — A——
DMF# —

13. DOSAGE FORM 14. POTENCIES
Tablet (Extended-release) 15 mg, 30 mg, 60 mg

15. CHEMICAL NAME AND STRUCTURE

Morphine Sulfate USP
(C17H19NO3)2-H2804-5H20; M-W- = 758.85

i l

7,8-Didehydro-4,5a—epoxy—17—methylmorphinan-3,6a-diol sulfate
(2:1) (salt) pentahydrate. CAS [6211-15-0]

16. RECORDS AND REPORTS: N/A

17. COMMENTS




*ANDA 75-295

18. CONCLUSIONS AND RECOMMENDATIONS '
The ANDA can be aproved,swhen MV is flzzz%gglleéaeéeiya C:gl

19. REVIEWER: DATE COMPLETED:
Sema Basaran, Ph.D. 10/9/98
APPEARS THIS way

ON ORIGINAL
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BIOEQUIVALENCE REVIEW
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Department of Health ad Human Services {2
S plplic Health Service” T
_ Food and Drug Administration .
Center for Drug Evaluation and Research
Office of Generic Drugs
Rockville, Maryland

. Date: %f“«ﬁ"w T, 159X
To: 6”*&“ @”‘Mmk / C-avvu)\ ?4%%@
Phone: : S/ b~ 83229

Fax
=Fr_om:’ 7%7!‘— BL«M W \.- @Nﬂ—‘w— &W«»M (AVF '

¢

" Phone: (301) 997.5849 Fax: (301) ;;3:38_39..ﬁ

Number of pages: Q\
(Including Cover Sheet)

Comments: (_BO‘XQU/MAAM\/QL-; C/O%n-a%‘ - Pe? :
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THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM ITIs
ADDRESSED AND MAY CONTAIN INFORMATION THAT IS PRIVILEDGED,
CONFIDENTIAL, AND PROTECTED FROM DISCLOSURE UNDER APPLICABLE LAW.

If you are not the addressee, or @ person quthorized to deliver the document 10 the addressee, this communication
is not authorized. If you have received this document in error, please immedicrely notify us by telephone and
return it to us at the above address by mail. Thank you.
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BIOEQUIVALENCY DEFICIENCIES

ANDk 75-295 APPLICANT: Endo Pharmaceuticals, Inc.

DRUG PRODUCT: Morphine Sulfate ER Tablets, 15 mg, 30 mg and 60 mg

The Division of Bioequivalence has completed its review and has no
further questions at this time.

You should incorporate the dissolution testing into your
manufacturing controls and stability program. The dissolution
testing should be conducted in 500 mL of water at 37° C using USP
XXIII apparatus II (paddle) at 50 rpm. The test product should
meet the following tentative specification:

1 hr NLT ~~ and NMT -——
2 hr NLT ~— and NMT -
4 hr NLT —— and NMT -
8 hr NLT ~

Please note that the biocequivalency comments provided in this
communication are preliminary. These comments are subject to
revision after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology,
labeling, or other scientific or regulatory issues. Please be
advised that these reviews may result in the need for additional
bioequivalency information and/or studies, or may result in a
conclusion that the proposed formulation is not approvable.

Sincerely yours,

Sr -~
Dale P. Conner, Pharm. D.
Director, Division of Bioequivale

Office of Generic Drugs
Center for Drug Evaluation and Research



BIOEQUIVALENCY DEFICIENCIES
AND: 75-295 APPLICANT: Endo Pharmaceuticals, Inc.

DRUG PRODUCT: Morphine Sulfate ER Tablets, 15 mg, 30 mg and 60 mg

The Division of Bioequivalence has completed its review and has no
further questions at this time.

You should incorporate the dissolution testing into your
manufacturing controls and stability program. The dissolution
testing should be conducted in 500 mL of water at 37° C using USP
XXIII apparatus II (paddle) at 50 rpm. The test product should
meet the following tentative specification:

1 hr NLT — and NMT —

.

2 hr NLT — and NMT
4 hr NLT — and NMT ™
8 hr NLT —

Please note that the biocequivalency comments provided in this
communication are preliminary. These comments are subject to
revision after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology,
labeling, or other scientific or regulatory issues. Please be
advised that these reviews may result in the need for additional
bioequivalency information and/or studies, or may result in a
conclusion that the proposed formulation is not approvable.

Sincerely yours,

~ sl

Dale P. Conner, Pharm. D.
Director, Division of Bioequivale
Office of Generic Drugs

Center for Drug Evaluation and Research

'~
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BIOEQUIVALENCY STUDIES submission date: 12/31/97
1. FASTING STUDY (STF) Strengths:_15 mg, 30 mg & 60 mg
Clinical: AC Outcome: AC
Analytical: AC
2. FOOD STUDY (STP) Strength:_60 mg
Clinical: AC Outcome: - AC
Analytical: AC
3. Multiple Dose Study Strength: 60 mg
Clinical: AC Outcome: AC
Analytical: AC

WinBio: Dissolution Ac - Acceptable
OUTCOME DECISIONS: AC - Acceptable



Morphine Sulfate ER Tablets Endo Pharmaceuticals, Inc.

15 mg, 30 mg & 60 mg Garden City, N.Y.
AND #75-295 Submission Date:
Reviewer: Sikta Pradhan December 31, 1997
XWP# 75295S5D.D97 June 15, 1998

June 23, 1998

REVIEW OF FIVE BIOEQUIVALENCE STUDIES ( THREE SINGLE DOSE
FASTING, ONE SINGLE DOSE FED, ONE MULTIPLE DOSE FASTING)

Morphine is a phenanthrene-derivative opiate agonist. It is a
strong analgesic used to relieve severe, acute pain or moderate to
severe, chronic pain (in terminally ill patients). After its oral
administration, morphine is mainly converted to glucuronide
metabolites, among these, morphine-3-glucuronide which is
considered to be inactive, formed in the highest concentration in
plasma. Morphine-6-glucuronide has been reported to be active.
Morphine sulfate from oral administration is variably absorbed from
the GI tract due to first-pass metabolism in the liver, with the
bioavailability of about 30-40%, and peak plasma concentrations
occurring between 30 minutes to 1.5 hours. The volume of
distribution (Vd) for morphine is 4 liters per kilogram, and its
terminal elimination half-life is normally 2 to 4 hours.

Although morphine sulfate is often administered parenterally (SC,
IM or 1IV), oral tablets are available in either immediate or
extended-release formulation. In addition, there are also oral
solutions and rectal suppository formulations. Morphine sulfate
controlled-release tablets are usually administered initially at an
oral dosage of 15 or 30 mg every 12 hours, depending on the

patient’s requirement. Morphine sulfate controlled-release oral
tablets, 15 mg, 30 mg, 60 mg, 100 mg and 200 mg are marketed as MS
Contin® manufactured by Purdue Frederick. The 200 mg tablet is

only for use in opioid tolerant patients.

The most serious adverse effect of morphine is respiratory
depression, respiratory arrest, circulatory depression including
orthostatic hypotension, shock and cardiac arrest.

Endo Pharmaceuticals, Inc. has submitted the results of the
following (five) bioequivalence studies comparing its test product
Morphine Sulfate ER Tablets, 15 mg, 30 mg and 60 mg with the



reference product MS Contin® CC, 15 mg, 30 mg and 60 mg Tablets
(Purdue Frederick), respectively:

1. Single dose fasting study on 15 mg tablet,
Protocol #EN3174-006
2. Single dose fasting study on 30 mg tablet,
Protocol #EN3174-003
3. Single dose fasting study on 60 mg tablet,
Protocol #EN3174-004
4. Single dose food study 60 mg tablets,
Protocol #EN3174-005
5. Multiple dose steady-state study on 60 mg tablets,

Protocol #EN3174-007
I. SINGLE DOSE FASTING STUDY (15 mg tablets)

The objective of the study is to compare the relative
bioavailability of Morphine Sulfate ER Tablets, 15 mg, manufactured
by The Dupont Merck Pharmaceutical Company for Endo
Pharmaceuticals, Inc., with that of MS Contin® 15 mg, Tablets,
manufactured by Purdue Frederick, in healthy, male and female
volunteers dosed under fasting condition.

Study Sites: - - (both clinical &
analytical); ———""" Project #19862)
Principal Investigator -———"""T—u.

Protocol #EN3174-006

Study Dates (Clinical): The study was conducted in the period of
August 7, 1997 - August 16, 1997.

Dosing Dates:
Period I: August 8,1997
Period II: August 15,1997



Study Design

This was a randomized, single dose, two-way crossover design in
comparing the test product, Morphine Sulfate ER tablets, 15 mg,
with the reference product, MS Contin® 15 mg tablets, in forty (40)
normal, healthy, non-smoking male and female volunteers of any race
between 19 and 50 years of age under fasting conditions with a
seven-day washout between treatments.

Subject Selection

Forty (40) subjects were selected for this study after signing
informed consent according to the following criteria:

1. Inclusion Criteria:
- Non-smoking males, 18-45 years old
- Within 15% of ideal body weight (Metropolitan Life Insurance
Bulletin, 1983)
- CGood health as determined by interview, physical examination
hematology, serum chemistry, ECG, and urinalysis
- Laboratory values not to exceed 10% of normal limits (with
the exception of parameters that are not clinically relevant)
-Normal findings in the physical examination, vital signs and
ECG (blood pressure > 100/60 mm/Hg, pulse rate > 50 beats per
minute)

2. Exclusion Criteria:

- Known history of hypersensitivity to morphine (MS Contin?®), or
related drugs.

- History or presence of alcohol or drug of abuse, use of
psychotropic agents, cardiac arrhythmias, adverse reactions or
allergy to any methylxanthine

- Presence of significant systemic or organ disease, or acute
illness or surgery in the four weeks prior to study start

- Exposure to an investigational drug in the four weeks prior
to study start

- Use of tobacco products

- Use of any medication within two weeks of study start

- Ingestion of alcohol or xanthine-containing beverages within
48 hours of study start

- If female, a positive serum pregnancy test at screening or
throughout the study



Tr n

A. 15 mg x 1 Morphine Sulfate ER tablet (Endo), Lot #LF301A, Lot
size -—— , Potency 99.3%

B. 15 mg x 1 MS Contin® tablet (Purdue Frederick), Lot #J021,
Potency 99.1%, Exp. Date: February 1, 2001. '

Dose Administra

A single dose of 15 mg Morphine Sulfate ER tablet (test or
reference) was administered with 240 mL of water.

Vital signs (resting blood pressure, pulse rate, etc.) were
recorded at 0.0 (pre-dose), 4.0 and 24.0 hours post-dose.

Urine samples of all subjects were analyzed to get additional
information.

Was Period: 7 days
Meal and Food Restrictions:

All volunteers fasted for 10 hours prior to and 4 hours after drug
administration. No fluids were allowed from 1 hour before dosing
until 1 hour after each dose. Water was given ad lib after 1 hour
of dosing. Standard meal was served after 4 hours of dosing. No
caffeine-containing food or beverages were served during the first
24 hours. All subjects were confined from 10 hours pre-dose to 24
hours post-dose.
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Dates of Samples Received: August 11,1997 - August 16, 1997.
Dates of Sample Extraction: August 18,1997 - August 25, 1997.
Dates of Sample Analysis: August 19, 1997 - August 26, 1997
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B. Within-study validation:
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Results:

Forty (40) subjects were selected for the study and all forty
subjects completed both periods of the study. Thirty-two (32)
adverse events, including mild episodes of headache, nausea,
lightheadedness, vomiting, euphoria, elevated temperature, loose
stool, vision blacked out, and pallor, were experienced by 16
subjects during this study. All of the events were mild or
moderate in severity. No serious adverse events occurred during
the study and no medication was required for any clinical
complaint. There were few protocol deviations (minor) reported
during the study. The actual blood collection times were used for
the calculations of the values for the pharmacokinetic parameters.

All forty (40) volunteers’ plasma samples were analyzed. The mean
plasma morphine and morphine-6-glucuronide levels for the test and
the reference drugs are presented in Table 1 (and in Figure 1
attached) and in Table 3 (and in Figure 2 attached), respectively.
Nine samples of subject #4 (period 2, from 3 hr. to 16 hr.) were
subjected to repeat analysis, and the reason for repeat analysis
was given as “sample out of order”. Some differences between the
original values and repeat values are very high as shown below:

Original morphine data and Repeat data

747.23, 210.52
23.84 201.44
19.89 155.73
27.91 100.60
52.38 69.91
73.51 49.55



111.35 25.45

158.77 <20

210.05 21.29
The firm was asked to provide further explanation for this repeat
analysis, and the amendment submitted on June 15, 1998 contains
acceptable justifications.

The mean pharmacokinetic parameters derived from the plasma
morphine levels and morphine-6-glucuronide levels are presented in
Table 2 and Table 4, respectively.

Table 1 -
Mean Plasma Morphine Levels (ng/mL)
Time (hour) TEST (A) Reference (B)
(Endo) (MS Contin)
Lot #LF301A Lot #J021
Pre-dose 0 0

0.5 1.69 (41) 1.87 (53)
1.0 2.69 (47) 3.15 (42)
1.5 3.46 (44) 4.00 (41)
2.0 3.65 (45) 4.05 (38)
2.5 3.63 (40) 3.83 (40)
3.0 3.71 (42) 3.58 (37)
3.5 3.49 (39) 3.30 (35)
4.0 3.22 (36) 3.23 (33)
5.0 3.55 (37) 3.43 (35)
6.0 2.45 (38) 2.60 (33)
7.0 1.78 (42) 2.06 (40)
8.0 1.33 (46) 1.63 (39)
10.0 0.77 (70) 1.06 (43)
12.0 0.54 (93) 0.69 (74)

16.0 0.53 (84) 0.60(76)
L=§é.0 0.52 (82) 0.49 (83)

Number of Subjects 40
* coefficient of Variation



Mean Pharmacokinetic Parameters for Plasma Morphine

Table 2

Parameters Test (A) Ref. (B) A/B 90% I.
AUC,. ¢ (ng.hr/mL) 31.27 (41)” 34.05 (37) 0.93

LnAUC,._q 3.351" 3.458 84; 96
Geometric Mean 28.53 31.75 0.90

AUC, ;. (ng.hr/mL) 49.21 (73) 47.13 (45) 1.04

LnAUC,_in¢ 3.755" 3.774 (LSM) 84; 115
Geometric Mean 42.73 43.55 0.98

Cynx (ng/mL) 4.523 (36) 4.60 (36) 1.00

LnCuyax 1.441™ 1.464 93; 103
Geometric Mean 4.22 4.32 0.98

Teax (hour) 3.11 (44) 2.70 (52) 1.38

t1/2 (hour) 17.96 (113) 13.16 (76) 1.53

KE (1/hour) 0.127 (115) 0.102 (98) 1.37

Number of Subjects 40
* Ccoefficient of Variation

** Based on Least Squares Means (LSM)

Intra-subject variability(%) for: LnAUC (0-t)=16.94
LnAUC(0-inf)=27.35
ILnCmax=14.02
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Table 3

Mean Plasma Morphine-6-Glucuronide levels (ng/mL)

Time TEST (A) Reference (B)
(hour) (Endo) (MS Contin)
Lot #LF301A Lot #J021
Pre-dose 0 0
0.5 3.73 (58) 4.00 (58)
1.0 14.19 (28) 15.28 (35)
1.5 23.96 (28) 25.67 (25)
2.0 31.12 (25) 31.95 (21)
2.5 34.19 (24) 33.21 (21)
3.0 35.25 (23) 33.01 (18)
3.5 35.28 (25) 31.03 (17)
4.0 34.25 (27) 29.15 (19)
5.0 29.87 (23) 25.04 (22)
6.0 22.92 (26) 20.06 (26)
7.0 15.84 (26) 15.49 (14)
8.0 11.18 (28) 11.17 (30)
10.0 6.26 (37) 7.24 (29)
12.0 4.55 (39) 5.41 (36)
16.0 4.31 (32) 4.45 (34)
24.0 3.26 (37) 3.26 (37)

Number of Subjects 40
* coefficient of Variation
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Table 4

Mean Pharmacokinetic Parameters for Plasma Morphine-6-Glucuronide

Parameters Test (A) Ref . (B) A/B 90% C.I.
AUCmT(ng.hr/mL) 265.10 (17)* 257.50 (17)

LnAUC,_¢ 5.567*%* 5.537 99; 107

Geometric Mean 261.65 253.91 1.03

AUC,_in¢ 356.0 (32) 348.00 (26)

(ng.hr/mL)

LnAUC,_ine 5.829%% 5.816 92; 112

Geometric Mean 340.02 335.63 1.01

Cwax (ng/mL) 39.14 (20) 35.62 (18)

LnCuyax 3.649*%* 3.558 105; 115
Geometric Mean 38.44 35.09 1.10

T,... (hour) 3.25 (26) 2.86 (26)

t1/2 (hour) 19.12 (70) 19.29 (83)

KE (1/hour) 0.051 (51) 0.052

Number of Subjects 40

* Coefficient of Variation

x* Based on Least Squares Means (LSM)

Intra-subject variability (%) for: LnAUC(0-t)=9.87
LnAUC(0-inf) =21.20
ILnCmax=11.77

This is a balanced study, and therefore, the arithmetic means and
the least squares means (LSM) should be same for all parameters.
However, the Kel values for morphine and morphine-6-Glucuronide
could not be estimated for several subjects due to the fluctuations
in terminal concentrations, and as a result, data for LnAUC(0-inf)
were unbalanced.

The differences between the test and reference products in LnAUC,.r,
LnAUC, ;. and LnCyy for both morphine and morphine-6-glucuronide were
not more than 10%. The 90% confidence intervals for LnAUC,.r,
LnAUC, ;. and LnCyy for morphine and morphine-6-glucuronide of the
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test product remained within the 80% to 125% 1limit of the
corresponding reference values.

II. SINGLE DOSE FASTING STUDY 0 _m ablets
bjective:

The objective of the study is to compare the relative
biocavailability of Morphine Sulfate ER Tablets, 30 mg, manufactured
by The Dupont Merck Pharmaceutical Company for Endo
Pharmaceuticals, Inc., with that of MS Contin® 30 mg, Tablets,
manufactured by Purdue Frederick, in healthy, male volunteers dosed
under fasting condition.

S tudlz S i tes: e s e e ( bot h c 1 in i ca 1 &
analytical); ...~ Project #19861)
Principal Investigator: e e T

Protocol #EN3174-003

Dat Clinical): The study was conducted in the period of
June 28,1997 - July 6, 1997.

studv Dates (analytical): July 8, 1997 - July 17, 1997

s Desi

This was a randomized, single dose, two-way cCrossover design in
comparing the test product, Morphine Sulfate ER tablets, 30 mg,
with the reference product, MS Contin® 30 mg tablets, in normal,
healthy, non-smoking male and female volunteers of any race between
20 and 46 years of age under fasting conditions with a seven-day
washout between treatments.

Subject Selection

Forty- six (46) subjects were selected for this study after signing
informed consent according to the Inclusion Criteria/Exclusion
Criteria mentioned in the previous study of 15 mg tablets. Thirty-
six (36) subjects entered the study.

13



Ireatments:

A. 30 mg x 1 Morphine Sulfate ER tablet (Endo), Lot #LBO085A, Lot
size .~ Potency 97.2%

B. 30 mg x 1 MS Contin® tablet (Purdue Frederick), Lot #FO05,
Potency 99.0%, Exp. Date: September, 2000.

All subjects received a single oral dose of one 50 mg ReVia®
(naltrexone HCl) tablet of DuPont (Lot #LD158A) followed by 240 mL
water at the minus fifteen hour and the minus three hour for a

total of two doses per period.

Naltrexone HCl is a pure opiate antagonist with no opioid agonist
properties. It has been suggested in the literatures that the use
of ReViaR prior to administration of a morphine product in subjects
may decrease incidents of serious adverse reactions.

e mini ion:

A single dose of 30 mg Morphine Sulfate ER tablet (test or
reference) was administered with 240 mL of water.

vital signs (resting blood pressure, pulse rate, etc.) were
recorded at 0.0 (pre-dose), 4.0 and 24.0 hours post-dose.

Urine samples of all subjects were collected for analysis.
D Washo Period: 7 days

M and d R rictions: As mentioned in the previous study of
15 mg tablets.

d mple llection
As Me dol
e - N »
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Results:

Thirty-six (36) subjects entered the study and 33 subjects
completed both periods of the study. Twenty-six (26) adverse
events, including mild episodes of headache, nausea,
lightheadedness, vomiting, euphoria, elevated temperature, loose
stool, vision blacked out, and pallor, were experienced by 6
subjects during this study. All of the events were mild or
moderate in severity. No serious adverse events occurred during
the study and no medication was required for any clinical
complaint. Fifteen (15) of the adverse events were experienced by
Subject #23 following the initial Reve*r dose in Period 2. This
subject was withdrawn from the study. Subject #8 could not
tolerate the adverse event. Subject #34 did not return for Period
2 study due to personal reasons.

There were few protocol deviations (minor) reported during the
study. Subject #9 was 5 pounds overweight according to the
protocol. The actual blood collection times were used for the
calculations of the values for the pharmacokinetic parameters.

For morphine analysis, six samples of subject #32 (period 2, from
7 hr. to 24 hr.) were subjected to repeat analysis, and the reason

17



for repeat analysis was given as “processing error”. The
differences between the original values and repeat values in most
of the cases are 50% or more. For morphine—G—glucuronide:analysis,
seven samples of subject #16 (period 1, 8 hr. and period 2, from
3.5 hr. to 7 hr.) were subjected to repeat analysis, and the reason
for repeat analysis was given as vsample out of order”. The firm
was asked to provide further explanation for this repeat analysis,
and the amendment submitted on June 15, 1998 contains acceptable
justifications.

Furthermore, the firm has reported that for morphine, 15 analytical
runs were required to process the clinical samples from this study.
Of these 15 analytical runs, 11 runs were acceptable. The firm has
provided acceptable reasons for the selection or rejection of these
analytical runs in the amendment dated June 15, 1998.

All thirty-three (33) volunteers'’ plasma samples were analyzed.
The mean plasma morphine and morphine-6-glucuronide levels for the
test and the reference drugs are presented in Table 5 (and in
Figure 3 attached) and in Table 7 (and in Figure 4 attached),
respectively.

The mean pharmacokinetic parameters derived from the plasma
morphine levels and morphine-6-glucuronide levels are presented in
Table 6 and Table 8, respectively.
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Table 5

Mean Plasma Morphine Levels (ng/mL)

Time TEST (A) Reference (B)
(hour) 30 mg Tab. (Endo) 30 mg Tab. (MS Contin)
Lot #LBOS85A Lot #F05
Pre-dose 0 0
0.5 5.06 (61) 4.98 (57)
1.0 7.63 (54) 7.24 (49)
1.5 8.55 (51) 7.74 (46)
2.0 10.19 (44) 9.89 (40)
2.5 10.27 (44) 10.37 (38)
3.0 10.37 (48) 10.10 (40)
3.5 9.42 (46) 9.12 (39)
4.0 8.54 (49) 8.00 (34)
5.0 7.28 (36) 8.16 (42)
6.0 5.73 (38) 6.12 (33)
7.0 4.84 (34) 5.08 (39)
8.0 4.06 (30) 4.15 (37)
10.0 2.87 (33) 3.11 (34)
12.0 2.24 (41) 2.36 (42)
16.0 1.50 (38) 1.54 (46)
24.0 1.23 (68) 1.16 (45)

Number of Subjects 33
* Coefficient of Variation
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Mean Pharmacokinetic Parameters for Plasma Morphine

Table 6

Parameters Test (A) Ref . (B) A/B 90% C.1I
AUC,_r (ng.hr/mL) 86.92 (27)" 88.17 (24)

LnAUC, 4 .4271** 4.4554 93; 102
Geometric Mean 83.69 86.09 0.97

AUC,.in¢ (ng.hr/mL) 99.48 (27) 111.10 (26)

LnAUC,_;.¢ 4.5988*%* 4.6768 88; 97

Geometric Mean 99.36 107.42 0.92

Cunx (ng/mL) 12.14 (41) 12.06 (34)

LnCuax 2.4228*% 2.4378 93; 104
Geometric Mean 11.28 11.45 0.98

T... (hour) 2.67 (37) 2.81 (47)

t1/2 (hour) 9.84 (39) 10.98 (51)

KE (1/hour) '0.083 (49) 0.084 (71)

Number of Subjects 33

* Coefficient of Variation ,

** Based on Least Squares Means (LSM)

Intra-subject variability (%) for: LnAUC(0-t)=11.41
LnAUC(0-inf)=9.04
LnCmax=13.63
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Mean Plasma Morphine-6-Glucuronide levels (ng/mL)

Time TEST (A) Reference (B)
(hour) 30 mg Tab. (Endo) 30 mg Tab. (MS Contin)
Lot #LBO8S5A Lot #FO05

Pre-dose 0 0

0.5 7.28 (68) 7.22 (81)

1.0 35.38 (40) 33.16 (55)

1.5 50.01 (30) 47.72 (44)

2.0 61.23 (27) 58.34 (36)

2.5 68.26 (23) 63.87 (31)

3.0 67.76 (26) 67.11 (28)

3.5 66.30 (21) 64.72 (29)

4.0 57.94 (22) 60.52 (29)

5.0 44 .28 (26) 50.39 (30)

6.0 32.81 (27) 34.81 (34)

7.0 25.06 (27) 28.02 (33)

8.0 20.98 (30) 22.19 (30)

10.0 15.54 (34) 16.27 (31)

12.0 12.71 (34) 13.13 (33)

16.0 9.26 (30) 9.40 (27)

24.0 6.20 (42) 5.84 (29)

Number of Subjects 33
* coefficient of Variation
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Table 8

Mean Pharmacokinetic Parameters for Plasma Morphine-6-Glucuronide

Param rs st (A Ref. (B A/B 90%

g.I * N
AUC, ;(ng.hr/mL) 504.70 (18)* 514.50 (20)
LnAUC, ¢ 6.2071** 6.2255 96;100
Geometric Mean 496.26 505.48 0.98
AUCq_ine (ng.hr/mL) 590.90 (20) 608.90 (20)
LnAUC,_ ;¢ 6.3731** 6.3883 96; 101
Geometric Mean 585.87 594 .84 0.98
Cwax (ng/mL) 76.29 (19) 75.65 (24)
LnCuax 4 ,3129%*%* 4.,3025 97; 105
Geometric Mean 74 .66 73.88 1.01
T.., (hour) 2.85 (24) 3.15 (29)
t1/2 (hour) 10.28 (28) 10.61 (33)
KE (1/hour) 0.073 (28) 0.071 (26)

Number of Subjects 33

* Coefficient of Variation

** Based on Least Squares Means (LSM)

Intra-subject variability(%) for: LnAUC(0-t)=4.8
LnAUC(0-inf)=6.6
LnCmax=10.0

The differences between the test and reference products in LnAUC, g,
LnAUC,._;; and LnCyy for both morphine and morphine-6-glucuronide were
not more than 3%. The 90% confidence intervals for LnAUC,.r,
LnAUC, ;s and LnCyy for morphine and morphine-6-glucuronide of the
test product remained within the 80% to 125% 1limit of the
corresponding reference values.

22



IITI. INGLE E FASTING STUDY 0 mg tablets
Objective:

The objective of the study is to ~compare the relative
bioavailability of Morphine Sulfate ER Tablets, 60 mg, manufactured
by The Dupont Merck Pharmaceutical Company for Endo
Pharmaceuticals, Inc., with that of MS Contin® 60 mg, Tablets,
manufactured by Purdue Frederick, in healthy, male and female
volunteers (19 to 46 years of age) dosed under fasting condition.

(both clinical &
analytical) ; " rOject #19858)
Principal Investigator: e T T

Protocol #EN3174-004

Study Dates (Clinical): study Dates (Clinical): The study was
conducted in the period of July 19,1997 - July 27, 1997.

study Dates (analytical): July 28, 1997 - July 30, 1997

tu D

This was a randomized, single dose, two-way crossover design in
comparing the test product, Morphine Sulfate ER tablets, 60 mg,
with the reference product, MS Contin® 60 mg tablets, in normal,
healthy, non-smoking volunteers under fasting conditions with a
seven-day washout between treatments.

je e tio

Forty-five (45) subjects were selected for this study after signing
informed consent according to the Inclusion Criteria/Exclusion
Criteria mentioned in the previous study of 15 mg or 30 mg
tablets. All forty-five (45) subjects received an initial 50 mg
dose of naltrexone hydrochloride on Day 0 at 15 hours predose.
ReViaR (naltrexone HCl) is a pure opiate antagonist with no opioid
agonist properties. It has been suggested in the literatures that
the use of ReVia® prior to administration of a morphine product in
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subjects may decrease incidents of serious adverse reactions. This
initial ReVia® dose was administered as part of the screening
assessment to determine subjects’ tolerability for ReVia®.
Subjects unable to tolerate this dose were not enrolled in the
study. Thirty-nine (39) subjects were enrolled in the study.
All these subjects received a second 50 mg dose of Revia® on Day 1
at three hours predose of morphine sulfate. The purpose of the
second dose of ReVia® was to block the effects of the morphine
dose. Thirty-five (35) subjects completed the study. At the zero
hour on Day 1 of each study period, the subjects received one of
two treatments.

re nt

A. 60 mg x 1 Morphine Sulfate ER tablet (Endo), Lot #LE249, Lot
size =~ — Potency 98.3%

B. 60 mg x 1 MS Contin? tablet (Purdue Frederick), Lot #J051,
Potency 99.5%, Exp. Date: March, 2002.

Dose Administration:

A single dose of 60 mg Morphine Sulfate ER tablet (test or
reference) was administered with 240 mL of water.

vital signs (resting blood pressure and pulse rate) were recorded
at 0.0 (pre-dose), 4.0 and 24.0 hours post-dose.

Urine samples of all subjects were collected for analysis.

Drug Washout Period: 7 days

Meal and Food Restrictions: As mentioned in the previous study of
15 mg tablets.

1 am C

)

24



)ﬂf}//q ]

(0/ g- c73
Redacted - (o176

pages of trade secret and/or
confidential
commercial

information



stool, vision blacked out, and pallor, were experienced by 18
subjects during this study. All of the events were mild or
moderate in severity. ©No serious adverse events occurred during
the study and no medication was required for any clinical
complaint. Subject #9 was withdrawn from the study due to positive
urine drug screen. Subjects #10, #24 and #35 could not tolerate
the adverse events due to the second dose of Raver,

There were few protocol deviations (minor) reported dufing the
study. The actual blood collection times were used for the
calculations of the values for the pharmacokinetic parameters.

All thirty-five (35) volunteers’ plasma samples were analyzed.
The mean plasma morphine and morphine-6-glucuronide levels for the
test and the reference drugs are presented in Table 9 (and in
Figure 5 attached) and in Table 11 (and in Figure 6 attached),
respectively.

The mean pharmacokinetic parameters derived from the plasma
morphine levels and morphine-6-glucuronide levels are presented in
Table 10 and Table 12, respectively.

APPEARS THIS WAY
ON ORIGINAL
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Table 9
Mean Plasma Morphi

Levels (ng/mL

Time TEST (A) Reference (B)
(hour) 60 mg Tab. (Endo) 60 mg Tab. (MS Contin)
Lot #LE249 Lot #J051

Pre-dose 0 0

0.5 6.47 (48)* 7.51 (50)

1.0 10.07 (34) 11.32 (50)

1.5 13.11 (36) 12.73 (51)

2.0 14.81 (40) 14.11 (38)

2.5 15.84 (37) 14.16 (38)

3.0 16.50 (35) 14.04 (37)

3.5 16.88 (39) 14.02 (38)

4.0 16.46 (35) 14.40 (42)

5.0 15.49 (38) 16.14 (53)

6.0 12.03 (38) 12.75 (44)

7.0 9.53 (35) 10.53 (47)

8.0 7.84 (32) 8.92 (38)

10.0 5.63 (37) 6.58 (38)

12.0 4.30 (35) 5.28 (37)

16.0 3.48 (41) 3.72 (34)

24.0 3.01 (59) 2.88 (33)

Number of Subjects 35

* Coefficient of Variation
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Mean Pharmacokinetic Parameters for Plasma Morphine

Table 10

Parameters Test (A) Ref. (B) A/B 90% C.T.
AUC,_; (ng.hr/mL) 165 (28) 170.40 (28)

LnAUC, ¢ 5.0711 (LSM) *x* 5.1045 (LSM) 93; 100
Geometric Mean 159.35 164.76 0.97

AUC, ;¢ (ng.hr/mL) 247.80 (46) 245.10 (29)

LnAUC, ;¢ 5.4481 (LSM) ** 5.4671 (LSM) 89; 108
Geometric Mean 232.32 236.77 0.98

Cuax (ng/mL) 19.23 (32) 19.28 (44)

LnCyax 2.9046 (LSM) ** 2.8872 (LSM) 95; 109
Geometric Mean 18.26 17.94 1.02

Tnax (hour) 3.41 (31) 3.26 (52)

t1/2 (hour) 19.41 (62) 18.43 (52)

KE (1/hour) 0.0443 (39) 0.0486 (50)

Number of Subjects 35

* Coefficient of Variation

** Based on Least Squares Means
Intra-subject variability (%) for:

(LSM)

LnAUC(0-t)=7.93
LnAUC(0-inf)=11.71
LnCmax=14.83
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Vean Plasma Morphine-6-Glucuronide levels (ng/mL)

Time TEST (A) Reference (B)
(hour) 60 mg Tab. (Endo) 60 mg Tab. (MS Contin)
Lot #LE249 Lot #J051

Pre-dose 0.05 (592) 0

0.5 10.25 (72) 9.67 (84)

1.0 51.03 (41) 51.28 (46)

1.5 81.14 (33) 81.24 (35)

2.0 96.79 (22) 95.14 (30)

2.5 112.70 (25) 105.0 (37)

3.0 115.10 (22) 106.1 (29)

3.5 117.60 (24) 103.3 (27)

4.0 116.80 (23) 100.8 (21)

5.0 101.20 (26) 97.82 (30)

6.0 76.98 (29) 78.39 (28)

7.0 57.81 (29) 62.34 (32)

8.0 45.63 (30) 51.18 (36)

10.0 32.06 (30) 40.34 (37)

12.0 26.41 (33) 31.57 (34)

16.0 20.56 (32) 22.54 (32)

24.0 13.17 (26) 14.20 (25)

Number of Subjects 35
* Coefficient of Variation
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Table 12

Mean Pharmacokinetic Parameters for Plasma Morphine-6-Glucuronide

Parameters Test (A) Ref. (B A/B 90%
c.1.™

AUC,. (ng.hr/mL) 1004 (19)* 1034 (18)

LnAUC,_ ¢ 6.8916%*%* 6.9236 94; 100

Geometric Mean 983.97 1015.97 0.97

AUC,. ;¢ (ng.hr/mL) 1263 (19) 1300 (16)

LNnAUC,_in¢ 7.1271%% 7.1584 92; 102

Geometric Mean 1245.26 1284.85 0.97

Cuax  (ng/mL) 128.6 (22) 123.0 (20)

LnCuax 4 .8260%*% 4.7882 98; 110

Geometric Mean 124.71 120.08 1.04

T.., (hour) 3.29 (21) 3.20 (36)

t1l/2 (hour) 12.80 (53) 12.10 (40)

KE (1/hour) 0.0644 (37) 0.0656 (37)

Number of Subjects 35

* Coefficient of Variation

** Based on Least Squares Means (LSM)
Intra-subject variability (%) for:

LnAUC(0-t)=7.97

LnAUC(0-inf)=11.13
LnCmax=13.51

The differences between the test and reference products in
LnAUCO,.r, LnAUCO,.;, and LnC,, for both morphine and morphine-6-

glucuronide were not more than 4%.
for LnAUC,.p, LnAUC; i,

The 90% confidence intervals
and LnCmax for morphine and morphine-6-

glucuronide of the test product remained within the 80% to 125%
limit of the corresponding reference values.
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IV. LIMITED FOOD STUDY:

Protocol #EN3174-005" Project 19859)

The firm has submitted the results of a single oral 60 mg dose
three-way crossover post-prandial bioequivalence study conducted on
the test product, Morphine Sulfate ER Tablets, 60 mg, manufactured
by The Dupont Merck Pharmaceutical Company for Endo
Pharmaceuticals, Inc., and the reference product, MS ContinR 60
mg, Tablets, manufactured by Purdue Frederick. The study was
conducted in healthy, male and female volunteers (19 to 46 years of
age) dosed under fed and fasting conditions in order to determine
the effect of food on the biocavailability of those products.

The study was conducted at -
beginning on August 29, 1997 and ending on October 11, 1397.

Dosing Schedule:

Thirty-two (32) healthy volunteers received an initial 50 mg dose
of Raver on Day 0, 15 hours predose after completing a physical
examination and laboratory screening tests. Subjects unable to
tolerate this dose were not enrolled in the study. Thirty (30)
volunteers entered into the study and received a second 50 mg dose
of Rver on Day 1, 3 hours predose. At the zero hour on Day 1 of
each study period, the subjects received one of three treatments:

A. 1x60 mg Morphine Sulfate ER Tablet, manufactured by The Dupont
Merck Pharmaceutical Company for Endo Pharmaceuticals, Inc.
(test product); Lot #LE249, after an overnight fast for at
least 10 hours.

B. 1x60 mg Morphine Sulfate ER Tablet, manufactured by The Dupont
Merck Pharmaceutical Company for Endo Pharmaceuticals, Inc.
(test product); Lot #LE249, immediately after a standard

breakfast.

C. 1x60 mg MS Contin® Tablets, manufactured by Purdue Frederick.
(Reference product); Lot #J051, immediately after a standard
breakfast.

Following dosing, subjects remained ambulatory for 4 hours and were
not allowed to engaged in any strenuous activity at any time during
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the study. For safety, sitting blood pressure and heart rate were
measured predose and at different time intervals after dosing.

Vital sign information for all subjects was collected. No
clinically significant trends were observed with respect to the

different treatment regimens regarding vital signs.

Drug Washout Period: One week
Meal and Food Restrictions: Water was given ad lib until one hour

pre-drug and after one hour post-drug. A standard meal was served
after 4.5 hours post-dose. No alcohol, caffeine and xanthine-

containing beverages was served during the study. Subjects
remained at the clinic through the 48 hour post-drug blood draw.

Rt

“UaLe UL LAST sample Analysis: October 23, 1997

Ass Meth lo
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Results:

Thirty (30) subjects entered the study and 27 subjects completed
all three periods of the study. Thirty-two (32) adverse events,
including mild episodes of headache, nausea, lightheadedness,
vomiting, euphoria, elevated temperature, loose stool, vision
blacked out, and pallor, were experienced by 11 subjects during
this study. All of the events were mild or moderate in severity.
No serious adverse events occurred during the study and no
medication was required for any clinical complaint. Subjects #15,
#28 and #30 could not tolerate the adverse events due to the second
dose of ReVia®, were withdrawn from the study.

This study was conducted in two groups as the initial group did not
have a sufficient number of participants enrolled to meet the
protocol requirement of 24 participants. The first group (subjects
#$# 1, 3, 4, 5, 6, 7, 8, 9, 11, 12, 13, 14, and 16) started the study
on August 29, 1997 and completed on September 15, 1997. The second
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group (subjects # 2, 10, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29, and 30) started the study on September 26, 1997 and
finished on October 13, 1997.

There were few protocol deviations (minor) reported during the
study. The actual blood collection times were used for the
calculations of the values for the pharmacokinetic parameters.

All thirty-five (35) volunteers’ plasma samples were analyzed.
The mean plasma morphine and morphine-6-glucuronide levels for the
test and the reference drugs are presented in Table 13 (and in
Figure 7 attached) and in Table 15 (and in Figure 8 attached),

respectively.

The mean pharmacokinetic parameters derived from the plasma
morphine levels and morphine-6-glucuronide levels are presented in
Table 14 and Table 16, respectively.

APPEARS THIS WAY
ON ORIGINAL
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Table 13

Mean Plasma Morphin vels (ng/mL
Time TEST (A) Test (B) Reference ©
(hour) 60 mg Tab. 60 mg Tab. 60 mg Tab.
(Endo) (Endo) (MS Contin)
Lot #LE249 Lot #LE249 Lot #J051
Fasted Fed Fed
Pre-dose 0 0
0.5 7.39 (52)* 2.97 (119) 2.28 (166)
1.0 10.62 (46) 7.81 (97) 6.21 (102)
1.5 12.77 (39) 11.04 (69) 10.13 (78)
2.0 15.81 (36) 16.45 (51) 15.18 (61)
2.5 17.47 (32) 23.92 (65) 21.16 (56)
3.0 17.24 (30) 25.97 (55) 22.92 (52)
3.5 15.70 (31) 24.01 (45 23.72 (46)
4.0 15.64 (32) 22.72 (40) 22.97 (36)
5.0 14.64 (38) 23.54 (40) 23.55 (24)
6.0 11.47 (32) 16.20 (37) 17.02 (29)
7.0 9.44 (32) 11.94 (37) 12.72 (35)
8.0 7.95 (30) 9.60 (43) 10.27 (35)
10.0 6.32 (34) 6.84 (41) 7.69 (42)
12.0 4.93 (37) 5.06 (36) 5.48 (38)
16.0 3.53 (43) 3.42 (29) 3.77 (34)
24.0 2.78 (29) 2.73 (27) 2.74 (32)
30.0 1.53 (43) 1.47 (34) 1.48 (38f
36.0 0.70 (78) 0.81 (42) 0.75 (52)
48.0 0.45 (97) 0.35 (118) 0.41 (96)

Number of Subjects 27

* Coefficient of Variation
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T 14

Mean Pharmacokinetic Parameters for Plasma Morphine

Parameters Test (A) Test (B Ref. (C) B/C B/A
(Arithmetic Faste Fed FED
Means)
AUC, . (ng.hr/mL) | 192.40 223.70 (23) 226.50 (24)
(28) *
AUC,_ ;¢ 205.80 (28) 235.60 (24) 236.90 (24)
(ng.hr/mL)
Cuax (ng/mL) 19.92 (28) 33.33 (44) 30.50 (33)
Trax (hour) 2.85 (38) 3.80 (31) 3.69 (31)
t1/2 (hour) 9.86 (42) 9.66 (43) 10.47 (35)
KE (1/hour) 0.09 (53) 0.08 (38) 0.07 (38)
Parameters Test (A) Test (B) Ref. (C B/C B/A
(Least Squares Faste Fed FED
Means)
TCy.r 194 .37 224 .66 227.36 0.99 1.16
.g.hr/mL)
AUC, ;. 206.39 237.78 240.28 0.99 |1.15
(ng.hr/mL)
Cuax (ng/mL) 20.05 - 33.12 30.22 1.10 | 1.65

Number of Subjects 27

*

Coefficient of Variation
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1

Mean Plasma Morphine-6-Glucuronide Levels (ng/mL)

Time TEST (A) Test (B) Reference ©
(hour) 60 mg Tab. 60 mg Tab. 60 mg Tab.
(Endo) (Endo) (MS Contin)
Lot #LE249 Lot #LE249 Lot #J051
Fasted Fed Fed
Pre-dose 0 0 0
0.5 12.79 (69)* | 2.88 (159) 1.14 (232)
1.0 52.60 (40) 18.23 (106) 13.13 (138)
1.5 80.99 (27) 38.04 (81) 33.15 (95)
2.0 102.60 (24) 61.53 (60) 56.35 (69)
2.5 121.30 (20) 90.52 (44) 77.61 (57)
3.0 129.00 (18) 120.20 (45) 108.7 (486)
3.5 125.90 (19) 133.70 (41) 128.40 (39)
4.0 121.60 (25) 134.10 (32) 140.80 (31)
5.0 100.80 (32) | 131.4 (34) 142.20 (20)
6.0 78.85 (26) 102.90 (40) 111.60 (21)
7.0 61.47 (23) 75.01 (42) 85.77 (28)
8.0 50.70 (24) 57.76 (41) 67.22 (35)
10.0 39.19 (25) 39.63 (40) 47.43 (42)
12.0 33.11 (32) 30.77 (30) 36.13 (38)
16.0 23.11 (24) 22.67 (23) 25.17 (22)
24.0 13.71 (28) 13.36 (23) 13.65 (27)
30.0 8.59 (38) 8.40 (33) 8.72 (32)
36.0 5.45 (43) 5.49 (36) 5.60 (37)
48 .0 2.88 (52) 2.99 (52) 2.83 (53)

Number of Subjects 27

* Coefficient of Variation
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Mean Pharmacokinetic Parameters for Plasma Morphine-6-Gluc i

Param rs Test (A) Test (B) Ref . (C) B/C B/A
Arithmetic Means Fasted Fed FED
AUC,_; (ng.hr/mL) 1250.0 (17)* 1247.0 (17) 1324.0 (17)
AUC,.ins (ng.hr/mL) 1300.0 (17) 1303 (17) 1377.0 (17)
Cunx (ng/mL) 138.2 (16) 163.8 (33) 161.9 (22)

Trax (hour) 3.46 (22) 4.06 (20) 4.13 (22)
t1/2 (hour) 11.03 (27) 11.29 (28) 11.19 (28)
KE (1/hour) 0.07 (35) 0.07 (37) 0.07 (36)
Parameter Test (A) Test (B) Ref. (C) B/C B/A
Leagt Squares Fasted Fed FED
Means
AUC,_; (ng.hr/mL) 1248.25 1244 .74 1322.33 0.98 | 1.00
AUC, ;¢ (ng.hr/mL) | 1297.29 1298.26 1373.57 0.94 |1.00
« (ng/mL) 137.79 161.99 160.27 1.01 |1.18

Number of Subjects 27
* Coefficient of Variation

The mean value of each of the parameters AUC,.p, AUCy .
morphine and M-6-G following the

and Cyxy for
administration of the test

formulation with food were less than 7% different from those
resulting from the administration of the reference formulation
under same condition. The ANOVA model included sequence, subject
within sequence, period, and treatment. An additional ANOVA
analysis was performed to test if the makeup group was
significantly different from the first group with respect to the
pharmacokinetic parameters of morphine and M-6-G. The analysis
indicated that there was no statistically significant differences
between the first group and the makeup group for the parent
compound and its metabolite, M-6-G.
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V. MULTIPLE DOSE, STEADY-STATE STUDY

Objective:

The objective of this study was to compare the steady-state
biocavailability of the test and reference (MS Contin® CC) 60 mg
Morphine Sulfate Extended-Release Tablets under fasted conditions.

Study Design: Protocol #EN3174-007

This was a randomized, open-lable, multiple-dose, steady-state,
two-way crossover design comparing the test product morphine
sulfate 60 mg extended-release tablets with the reference product
MS Contin? CC 60 mg tablets under fasting conditions in 44 healthy
male and female volunteers (36 completing) with an seven day
washout between the last dose of Period 1 and the first dose of
Period 2. Plasma was analyzed for the parent drug, morphine and
its metabolite, morphine-6-glucuronide (M-6-G) concentrations.

Study Sites a PI : Same as mentioned in single dose fasting
study.

Study Dates: Study (dosing date of each period, I & II) began on
September 3, 1997 and ended on September 24, 1997.

Subject Selection:

Forty-eight (44) healthy volunteers received an initial 50 mg dose
of ReVia®R on Day 0, 15 hours predose after completing a physical
examination and laboratory screening tests. Subjects unable to
tolerate this dose were not enrolled in the study.

Study Procedures

Volunteers entered into the study and received a second 50 mg dose
of ReViaR on Day 1, 3 hours predose. At the zero hour on Day 1 of
each study period, the subjects received one of two treatments:

Treatments:

1) Treatment A (test), morphine sulfate 60 mg extended-release
tablet, 1 X 60 mg, Endo Pharmaceuticals Inc., Lot #LE249
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( every 12 hours for 13 doses).

2) Treatment B (reference), MS Contin® CR 60 mg tablet, 1 X
60 mg, Purdue Frederick, Lot #J051, Expiry Date: 03/2002.
( every 12 hours for 13 doses)

Dose:

Beginning on the morning of Day 1, each subject received 13 oral
doses of morphine sulfate CR Test or Reference product for the
duration of each period. Doses were administered in the morning
and 12 hours following the morning dose for Days 1 - 6. A morning
dose (test or reference) only was administered on Day 7. Each dose
was given with 240 ml of water. All subjects receiving either
Treatment A or B were fasted for a minimum of 10 hours prior to
dosing.

Date of First Sample Analysis: October 1, 1997
Dates of Last Sample Analysis: October 21, 1997
Washout Period: Seven days between the last dose of Period 1

and the first dose of Period 2.
Fastin als:

Subjects were required to fast overnight prior to, and for 4.5
hours after, each morning dose. Water was not permitted for 1 hour
before and 1 hour after each dose, but was allowed at all other
times. Standard meals were provided at 4.5 and 9.5 hours, and
snacks were provided at 13.5 hours after dose on each day. All
" meals and beverages were xanthine and caffeine-free and were
identical for both periods.

Blood Sampling:
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adverse events. One hundred and twenty-four (124) adverse events,
including mild episodes of sinus bradycardia, headache, nausea,
lightheadedness, and vomiting, were experienced by twenty-nine (29)
subjects during this study. However, none of these effects were
severe, and no medication was required for any clinical complaint.
There were few protocol deviations (minor) reported during the
study. The actual blood collection times were used for the
calculations of the values for the pharmacokinetic parameters.

Mean plasma Morphine levels of 36 subjects at steady-state are
presented in Tables 17 (and in Figure #9 attached) . AUC,.,, at
steady-state was the sum of the linear trapezoidal estimation of
the areas from the time of the 7th dose to 12 hours post 13th dose.
C.. was AUC,,, divided by the dosing interval (12 hours). Cu and
T... were determined from the observed plasma concentration-time
profile over the sampling interval (Day7) . Fluctl was the percent
fluctuation calculated as the difference between Cmax and Cmin
divided by Css, Fluct2 was the percent fluctuation calculated as
the difference between Cmax and Cmin divided by Cmin. Mean
pharmacokinetic parameters of Morphine are presented in Table 18.

Mean plasma M-6-G levels at steady-state are presented in Tables 19
(and in Figure #10 attached). Mean pharmacokinetic parameters for
M-6-G are presented in Table 20.

APPEARS THIS WAY
ON ORIGINAL
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le 17

Mean Plasma Morphine Levels (ng/mL)

Time (hour) TEST (A) Reference (B)
60 mg Tab. 60 mg Tab.
(Endo) (MS Contin) Lot
Lot #LE249 #J051
Pre-dose on Day 1 0 0
Pre-dose on Day 2 9.02 (33) 10.29 (32)
Pre-dose on Day 3 13.05 (33) 13.71 (39)
Pre-dose on Day 4 13.50 (31) 14.03 (29)
Pre-dose on Day 5 13.61 (34) 14.83 (31)
Pre-dose on Day 6 13.19 (33) 15.71 (34)
Pre-dose on Day 7 14.59 (30) 16.40 (33)
and post dosing at:
0.50 23.57 (26) 25.16 (34)
1.00 27.43 (31) 31.42 (30)
1.50 28.28 (29) 29.79 (29)
2.00 29.43 (28) 30.05 (27)
2.50 31.94 (28) 29.93 (31)
3.00 32.38 (26) 29.94 (25)
3.5 30.59 (25) 29.30 (25)
4.0 29.64 (26) 29.53 (25)
5.0 29.87 (27) 32.29 (21)
6.0 26.94 (31) 29.47 (24)
7.0 23.41 (32) 25.92 (27)
8.0 19.76 (29) 21.95 (29)
10.0 14.87 (29) 16.03 (26)
12.0 10.96 (32) 11.58 (27)

Number of Subjects 36
* Coefficient of Variation
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Table 18

Mean Pharmacokinetic Parameters for Plasma Morphine

Parameters Test (A Ref . (B) A/B 90% i
(Arithmetic Mean)

AUC,.; (ng.hr/mL) 278.20 (25)* 293.3 (21)

Cwax (ng/mL) 35.98 (25) 37.72 (22)

Cmin (ng/mL) 10;77 (31) 11.41 (27)

LnAUC, ¢ 5.59%*%* 5.66 91; 96
Geometric Mean 267.74 287.15 0.93

ILnCyax 3.543*% 3.606 90; 98
Geometric Mean 34.57 36.82 0.93

Cmin (ng/mL) 10.72*%* 11.40 0.94

Tax (hour) 2.99 (47) 2.90 (64)

Css (ng/mL) 23.10%*%* 24 .46 0.94

Fluctl (%) 222 .5%*%* 223.0 1.00

Fluct2 (%) 103.2*%%* 103.9 0.99

Number of Subjects: 36

* Coefficient of Variation

** Based on Least Squares Means (LSM)
Intra-subject variability for: LnAUC(0-t) =6.96

Fluctl
Fluct2

il

(Cmax-Cmin) /Cmin
(Cmax-Cmin) /Css

LnCmax = 10.15
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Ta 19

Mean Plasma Morphine-6-Glucuronide Levels (ng/mL)

Time (hour) TEST (A) Reference (B)
60 mg Tab. 60 mg Tab.

(Endo) - | (MS Contin) Lot
Lot #LE249 #J051

Pre-dose on Day 1 0 0

Pre-dose on Day 2 45.77 (30) 49.62 (33)

Pre-dose on Day 3 61.84 (29) 64.62 (30)

Pre-dose on Day 4 59.76 (29) 63.13 (29)

Pre-dose on Day 5 54.07 (32) 58.92 (29)

Pre-dose on Day 6 57.50 (28) 66.49 (28)

Pre-dose on Day 7 61.88 (26) : 67.64 (32)

and post dosing at:

0.50 70.36 (22) 73.13 (27)
1.00 113.9 (23) 121.8 (25)
1.50 137.1 (20) 148.0 (23)
2.00 151.1 (21) 162.9 (22)
2.50 166.0 (23) 169.5 (20)
3.00 173.0 (24) 167.2 (20)
3.5 174.2 (22) 168.6 (21)
4.0 167.3 (23) 168.6 (22)
5.0 _ 146.4 (24) 157.2 (28)
6.0 126.2 (23) 141.8 (29)
7.0 111.4 (24) 125.4 {25)
8.0 97.84 (25) 109.5 (27)
10.0 74.75 (21) 79.53 (28)
12.0 58.31 (21) 61.48 (27)

Number of Subjects 36
* Coefficient of Variation
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Table 20
Mean Pharmacokinetic Parameters for Plasma Morphine-6-Glucuronide

Parameters (Using Test (A Ref . (B) A/B 90%
Arithmetic Means)

AUC, . (ng.hr/mL) 1373 (19)* 1458 (20)

Cwnx (ng/mL) 183.5 (21) 187.6 (21)

Cmin (ng/mL) 54.42 (24) 58.54 (28)

T,ax (hour) 3.17 (26) 3.15 (37)

Parameters (Using
Least Squares Means)

LnAUC,_; 7.207 7.265 92; 96
Geometric Mean 1348.84 1429.38 0.94
LnCyax 5.194 5.214 94,; 102
Geometric Mean 180.19 183.83 0.98
Cmin 54 .31 58.50 0.93
Css (ng/mL) 114.23 121.41 0.94
Fluctl (%) 231.78*% 214 .24 1.08
Fluct2 (%) 110.20** 103.23 1.07

Number of Subjects: 36

* Coefficient of Variation

**Calculated using LSM (Least Squares Means)

Intra-subject variability for: LnAUC(0-t) = 5.64
LnCmax =10.20

(Cmax-Cmin) /Cmin
(Cmax-Cmin) /Css

Fluctl
Fluct?2

The results of the multiple dose study following a twice-daily
multiple dose regimen show that the 90% confidence intervals for
LnAUC,, and LnCmax,, for morphine and morphine-6-glucuronide of the
test product remained within the 80% to 125% limit of the
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corresponding reference values. The steady state results for
plasma morphine concentrations at 96 (Day 5) hours, 120 (Day 6)
hours, and 144 (Day 7) hours are presented in Tables 21 & 22
(attached) . Both formulations showed comparable plasma
concentrations at 96, 120, and 144 hours. The linear regression
analysis also showed that the slope of plasma morphine
concentrations at 96,120, and 144 hours was not significantly
different from zero for the test formulation. This indicates
attainment of steady state plasma morphine concentrations at 96
hours for the test formulation. Even though the linear regression
results for the reference formulation were statistically
significant (p=0.033), the mean slope was very small (0.0326) and
comparable to the mean slope for the test formulation (0.0204).

The ANOVA model included sequence, subject within sequence, period,
and treatment. Additional ANOVA analyses were performed to test if
the second group was significantly different from the first group
with respect to the pharmacokinetic parameters of morphine and M-6-
G. The analysis indicated that there was no statistically
significant differences between the first group and the make-up
group for both compounds.

APPEARS THIS WAY
ON ORIGINAL

50



In-Vitro Dissolution:

The firm has conducted acceptable dissolution testing on the test
and reference products in 0.1N HCl, phosphate buffer and in water.
The data are presented in Table 23.

| Table 23. In Vitro Dissolution Testing I
s ——————————— e ————— Ty

Drug: Morphine Sulfate ER Tablets
Dose Strengths: 15 mg, 30 mg & 60 mg

AND No.: 75-285

Firm: Endo Pharmaceuticals Inc.

Submission Date: December 31, 1997

I. Conditions for Dissolution Testing:

USP XXIII Paddle RPM: 50

No. Units Tested: 12

Medium: a) 0.1 N HC1l, pH 1.2; b) Phosphate buffer, pH 4.5; c) Water
Volume: 500 mL (each medium)

Specifications: Not Proposed by the firm

Assay Methodology: ————

II(a). Results of In Vitro Dissolution Testing: In 0.1N HCl JH 1.2
Sampling Test Product Reference Product
Times Morphine Sulfate ER Tablets of Purdue Frederick MS Contint?
(Hour) Endo Lot # J051

Lot # LE249 Strength 60 mg

Strength 60 mg

Mean % Range% %CV Mean % Range% $CV
0 0 —— - 0 — .-
0.5 19.9 S 4.7 20.0 ——— 3.5
1 34.1 T 3.6 32.6 l e 3.3
2 54.7 — 2.7 51.0 | — 2.9
3 70.0 e 2.2 64.7 T 2.7
4 81.7 —_— ! 1.8 76.3 — 2.6
5 89.6 — 1.3 85.5 T 2.4
6 95.0 — 0.9 93.4 T 2.2
8 99.7 — 0.6 103.5 — ,1:8
10 101.4 —— ! 0.6 106.4 e 2.0
12 102.0 e i 0.6 106.5 — 2.0




II(b). Results of In Vitro Dissolution Testing: In Phosphate Buffer,pH4.5

Sampling Test Product Reference Product
Times Morphine Sulfate ER Tablets of Purdue Frederick MS Contin®
(Hour) Endo Lot # J051

Lot # LE249 Strength 60 mg

Strength 60 mg

Mean % Range% %CV Mean % Range% %CV
0 0 - --- 0 — ---
0.5 16.5 — 8.0 16.6 ~— 5.1
1 28.2 T 5.5 27.1 - 3.8
2 46.3 — 3.8 42.4 - 2.8
3 60.9 ~—— 3.3 54.0 - 2.2
4 72.9 S 3.0 63.7 — 2.1
5 82.2 —_ 2.6 72.3 - 1.9
6 88.6 — 2.4 80.1 S 1.9
8 95.3 ——— 2.1 92.6 — 1.7
10 97.9 I er——— 2.0 100.2 ——— 1.7
12 99.0 I e 1.7 103.4 N 1.5
II(c). Results of In Vitro Dissolution Testing: In Water
Sampling Test Product Reference Product
Times Morphine Sulfate ER Tablets of purdue Frederick MS Contin®
(Hour) Endo, Lot # LE249 Lot # J051

Strength 60 mg Strength 60 mg

Mean % Range% %CV Mean% Range% %CV
0 0 - ———- 0 s m—— ---
0.5 15.5 R 0.05 16.5 e 0.06
1 26.8 e 0.04 26.9 — 0.04
2 44.2 T 0.03 41.8 ~ 0.03
3 58.3 T 0.02 53.2 ! et 0.03
4 70.2 T 0.02 62.9 I — 0.03
5 79.6 T 0.01 71.3 el 0.03
6 86.8 T 0.01 | 78.9 — 0.03
8 94.4 I ———. 0.01 91.3 [OR— 0.02
10 96.9 | " 0.01 98.5 l e 0.02
12 98.0 | — _lo.m 101.1 — 0.03

52




II(a). Results of In Vitro Dissolution Testing: In 0.1N Hcl, pH 1.2
Sampling Test Product Reference Product
Times Morphine Sulfate ER Tablets of Purdue Frederick MS Contin®

(Hour) Endo Lot # FO5

Lot # LBO85 Strength 30 mg

Strength 30 mg

Mean % Range% %CV Mean % Range% %CV
0 0 — ———- 0 — ---
0.5 23.4 l —— 5.3 23.1 - 3.1
1 38.0 l ST 3.9 36.6 T 2.9
2 58.0 I 3.7 56.1 T 2.7
3 72.1 T 3.5 70.2 | 2.9
4 82.4 T 2.8 81.2 | e 3.0
5 89.5 e 2.2 90.1 l — 2.8
6 93.8 S 1.8 97.1 I T 2.3
8 98.3 T 1.1 103.2 I J— 2.2
10 100.0 - 1.0 104.4 I o 2.3
12 100.7 : — 1.0 104.8 ‘ — 2.3
II(b). Results of In Vitro Dissolution Testing: In Phosphate buffer,pH4.5
Sampling Test Product Reference Product

Times Morphine Sulfate ER Tablets of Purdue Frederick MS Contin®

(Hour) Endo, Lot # LBOS85 Lot # FOS5

Strength 30 mg Strength 30 mg

Mean % Range$% %CV Mean % Range% %CV
0 0 - ——-- 0 .-
0.5 19.1 — 3.9 21.3 :";:'_;_';," 6.5
1 31.1 - 3.7 33.6 l D 5.3
2 48.5 S 4.0 50.6 l 3.9
3 61.9 T 3.2 62.8 I 3.9
4 72.3 — 3.7 73.3 ! T 3.5
5 81.3 T 2.8 81.6 ! T 3.4
6 87.4 ! T 2.4 88.8 l 3.2
8 94.3 ' I 1.7 98.6 T 2.2
10 97.8 : " | 1.8 103.0 ! ——— 1.9
12 99.5 LT 1.2 104.9 e 1.9

53




IX(c). Results of In Vitro Dissolution Testing: In Water
Sampling Test Product Reference Product
Times Morphine Sulfate ER Tablets of Purdue Frederick MS Contin®
(Hour) Endo, Lot # LBO085 Lot # FO5

Strength 30 mg Strength 30 mg

Mean % Range% %CV Mean % Range% $CV
0 0 ---- 0 e ---

S
0.5 19.6 0.15 21.1 —~——— 0.05
1 33.3 0.08 32.8 S— 0.04
2 51.3 R 0.06 48.8 T 0.03
3 65.6 — 0.05 60.7 Tm— 0.02
4 77.2 S 0.04 70.4 ——— 0.02
5 86.1 — 0.03 78.5 T— 0.02
6 92.6 — 0.03 85.3 0.01
8 99.1 T 0.03 93.7 T 0.01
10 101.8 - 0.03 97.0 - 0.01
_—‘

II(a). Results of In Vitro Dissolution Testing: In 0.1N Hcl, pH 1.2
Sampling Test Product Reference Product
Times Morphine Sulfate ER Tablets of Purdue Frederick MS Contint®
(Hour) Endo Lot # J021

Lot # LF301 Strength 15 mg

Strength 15 mg

Mean % Range% %CV Mean % Range% %CV
0 0 ——— -—-- 0 — ---
0.5 21.8 — 12.4 24.7 —— 4.1
1 34.9 T 6.4 37.7 — 3.9
2 54.5 - 5.1 55.6 —_— 3.6
3 68.5 S—— 4.0 68.6 e 2.4
4 79.4 —_— 3.3 78.9 T 2.0
5 87.4 ——— 3.1 86.0 S——— 2.5
] 93.0 ——— 2.9 92.9 e 1.7
8 98.8 [ — 2.6 100.0 T 1.7
10 100.7 " 2.8 102.2 o 1.9
12 101.9 T 2.7 102.6 — 2.0
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II(b). Results of In Vitro Dissolution Testing: In Phosphate buffer, pH 4.5
Sampling Test Product Reference Product
Times Morphine Sulfate ER Tablets of Purdue Frederick MS Contin®
(Hour) Endo Lot # J021

Lot # LF301 Strength 15 mg

Strength 15 mg

Mean % Ranges sCV Mean % Range% ECV
0 0 — -—-- 0 e ---
0.5 19.9 _ 8.7 22.5 | . o 6.7
1 32.2 — 5.7 34.4 S 3.8
2 51.0 — 3.8 50.9 ~ 2.9
3 65.6 T— 3.7 62.8 —~ 2.8
4 77.1 3.1 72.3 — 2.7
5 86.2 3.0 79.1 ~— 2.7
3 92.7 T 2.4 86.5 2.3
8 99.7 - 2.4 96.3 1.5
10 102.6 ~— 2.1 99.8 — 1.5

R —
L12 104.3 1 —L 1.8 101.7 ~— L 1.6

II(c). Results of In Vitro Dissolution Testing: In Water
Sampling Test Product Reference Product
Times Morphine Sulfate ER Tablets of Purdue Frederick MS Contin®
(Hour) Endo Lot # J021

Lot # LF301 Strength 15 mg

Strength 15 mg

Mean % Range% %SCV Mean % Range$% xCV
0 0 e —--- 0 ---
0.5 18.7 — 0.06 21.2 - 0.04
1 31.8 — 0.04 33.0 — 0.03
2 50.6 f 0.04 48.7 . 0.03
3 64.9 S 0.03 60.1 —— 0.02
4 76.4 - 0.03 67.8 " 0.03
5 84.6 - 0.02 76.3 T 0.03

\./"/
6 90.8 0.02 82.8 — 0.02
8 97.5 — 0.02 92.1 I 0.02
10 99.5 - 0.01 95.6 0.03
M P

12 101.1 P 1. 0.01 99 6 —lo.02



The firm has also conducted acceptable dissolution testing on the
test and reference products (all three strengths) in pH 6.2
phosphate buffer and pH 7.2 phosphate buffer. The comparative
dissolution profiles of the test and reference products in
different media or in same media at different pHs are presented in
Figures 11-15 (attached).

Composgitions:

The compositions of the test tablets are presented in Table 24
attached herewith.

Comments:

1. The bioequivalence studies conducted on (i) the single dose
under fasting conditions, on 15 mg and 30 mg tablets, and
(ii) single dose under fasting and fed conditions on 60 mg
tablets, and (iii) also the multiple dose on 60 mg tablets,
using the test product (Morphine Sulfate ER tablets) of Endo
Pharmaceuticals Inc. and the reference product (MS Contin® ER
tablets) of corresponding strengths of Purdue Frederick have
been found acceptable by the Division of Biocequivalence.

2. The in vitro dissolution testings conducted on the test and
reference products in water, 0.1N HC1 (pH 1.2) and in
phosphate buffer (at pH 4.5, pH 6,2 and pH 7.2) are also
acceptable. The firm did not propose the dissolution
specification for its test product. Since the approved
dissolution medium for the 15, 30 and 60 mg MS Contin® Tablets
(Purdue Frederick) was water, the tentative specification is
the following:

1 hr NLT .— and NMT -—
2 hr NLT — and NMT -—
4 hr NLT .~ and NMT —
8 hr NLT —

3. The formulations for the 15 mg and 30 mg strengths of the test
product are proportionally similar to the 60 mg strength of
Endo’s Morphine Sulfate ER tablets.
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Recommendations:

1. The single dose Dbioequivalence studies wunder fasting
conditions, conducted by Endo Pharmaceuticals, Inc., on its
test product, Morphine sulfate ER 15 mg Tablets, lot #LF301,
comparing it to MS Continf ER 15 mg Tablets manufactured by
purdue Frederick Company, has been found acceptable by the
Division of Bioequivalence. The study demonstrates that
Endo’s Morphine sulfate ER 15 mg Tablets is bioequivalent to
the reference product, MS Contin® ER 15 mg Tablets manufactured
by Purdue Frederick Company.

2. The single dose Dbiocequivalence studies under fasting
conditions, conducted by Endo Pharmaceuticals, Inc., on its
test product, Morphine sulfate ER 30 mg Tablets, lot #LBO085,
comparing it to MS Contin® ER 30 mg Tablets manufactured by
Purdue Frederick Company, has been found acceptable by the
Division of Biocequivalence. The study demonstrates that
Endo’s Morphine sulfate ER 30 mg Tablets is biocequivalent to
the reference product, MS Contin® ER 30 mg Tablets manufactured
by Purdue Frederick Company.

3. The single dose studies under fasting and fed conditions and
the multiple dose study under fasting conditions, conducted by
Endo Pharmaceuticals, Inc., on its test product, Morphine
sulfate ER 60 mg Tablets, lot #LE249, comparing it to MS
Contin® ER 60 mg Tablets manufactured by Purdue Frederick
Company, has been found acceptable by the Division of
Bioequivalence. The study demonstrates that Endo’s Morphine
sulfate ER 60 mg Tablets is biocequivalent to the reference
product, MS Contin® ER 60 mg Tablets manufactured by Purdue
Frederick Company.

4. The dissolution testing conducted by Endo Pharmaceuticals,
Inc., on its test product, Morphine sulfate ER 15 mg, 30 mg
and 60 mg Tablets, lot #LB085, lot #LE249 and lot #LE249,
respectively, is acceptable.

The dissolution testing should be incorporated into the firm’s

manufacturing controls and stability program. The dissolution
testing should be conducted in 500 mL of water at 37° C using
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USP XXIII apparatus II (paddle) at 50 rpm. The test product
should meet the following tentative specification:

hr NLT.r— and NMT —

1

2 hr NLT __. and NMT —
4 hr NLT .~ and NMT —.
8 hr NLT _

=[S

Sikta Pradhan, Ph. D.
Division of Bioequivalence
Review Branch I

RD INITIALED YCHUANG /b_
FT INITIALED YCHUANG ----- 1;7_—" KA("" T

Concur ./. , ! SI Date _é/ 2¢/98 .

Dale P. Conner, Pharm.D.
Director, Division of Bioequivalence

cc: AND # 75-295 (original, duplicate), HAD-652 (Huang,
Pradhan), HAD-650 (Director),Drug File, Division File.

sp/5-4-98//X:\wpfile\Pradhan\75295S85D.D37



Steady State Slopes for Plasma morphine Concenttatlons at 96,
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2222222282222 2
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nS Contin Tablet
pubont merck Tatlet
Ms Contin Tablet
put-ont Metck Tablel
pullont Metck Tabletl
MS Contin Tablet
MS contin Tablet
Dukont Merck Tablet
puPont Metck Tablet
MS Contin Tablet
MS Contin Tablet
pubont Metck Tablet
puPont Merck Tablet
M3 Contin Tablet
MS Contin Tablet
putont Maerck Tablet
MS Contin Tablot
buronl Meick Tablet
pulont Metck Tablet
MS Contin Tablet
MS Contin Tablet
putunt Meick Tablet
puront Metck Tablet
MS Contin Tablet
puront Metck Tablet
MS Contin Tablet
MS Contin Tablet
pulont Meick Tablet
MS Contin Tablet
puront Merck Tablet
MS ContLin Tablet
puPont Merck Tablet
puPont Merck Tablet
Ms Contlin Tabletl
pukont Merck Tablet
M3 Contin Tablet
MS Contin Tablet
pulront Metck Tabletl
Ms Contin Tablet
puront Merck Tablet

0.00792
0.06917
-0.01%00
-0.03417
-0.06875
0.01813
0.05917
-0.07167
0.05792
0.01354
-0.05500
0.04750
-0.07917
0.12417
0.06292
0.06604
0.08000
-0.04104
0.09133
-0.24167
0.11021
0.01979
0.10979
0.10187
0.00042
.03521
-0.09625
0.02688
0.05292
0.06708
0.0058)
0.06417
-0.00875
0.04667
-0.09000
0.0258).
0.02479
0.09146
0.21229
0.06354

[~

120 and 144 Hours
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Tkl ~2 1 (cont. )

steady State slopes for plasma Morphine concentrations at 96, 120 and 144 Hours

subject Treatment study

Number  Sequence period Treatment slope
25 AB ) 1 1 X 60 mq DuPont Merck Tablet 0.11667
2 1 x 60 mg M3 contin Tablet 0.20583
26 AbB 1 1 x 60 =g puront Merck Tablet 0.01854
2 1 x 60 mg M3 contin Tablet 0.12250
27 BA 1 1 x 60 mg M3 contin Tablet 0.02688
2 1 x 60 ng pupront Merck Tablet 0.11042
28 A 1 1 x 60 mg M3 contin Tablet 0.06417
2 1 X 60 mg puront Merck rablel -0.07146
30 BA 1 1 X 60 mg MS contin Tablet 0.01813
2 1 X 60 ng pupont Merck Tablet 0.11979
31 AB 1 1 x 60 g puPont Merck Tablet -0.13750
2 1 X 60 mg MS contin Tablet 0.09081
32 AB 1 1 x 60 g pupont Merck Tablet -0.02833
2 1 X 60 mg MS contin Tablet 0.01581
33 AD 1 1 X 60 g puront Merck Tablet 0.04188
2 1 x 60 mqy M3 contin Tablet 0.101396
' Bh | 1 X 60 mg MS Contin Tablet -0.0187%
2 1 X 60 g putont Merck Tablol -0.06417
16 BA 1 1 X 60 mg MS cont 1n Tablet -0.00771
2 1 X 60 my Dubont Moick Tablet 0.02521
37 IN}] ] 1 x 60 »g pubont Metck Tablet 0.03375
2 1 X 60 mg MS contin Tablet 0.03688
39 uh 1 1 X 60 mg MS contin Tublet 0.054%8
2 1 X 60 =) puront Moick Tablet 0.07%00
40 Al 1 1 x 60 »g puPont Merck Tablet -0.07418
2 1 X 60 mg M3 contin Tablet 0.12562
41 BA 1 } X 60 mg MS contin Tablet -0.14542
2 1 x 60 mg pubont merck Tablet 0.11688
42 Al 1 1 X 60 » pubont Merck Tablet 0.05500
2 1 x 60 mg NS conLin Tablet -0.07418
44 AB 1 1 x 60 »g putont Mexck Tablut 0.01375
2 1 X 60 mg MS contin Tahlet -0.03792
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Endo PharmaCeuticals Inc.

COMPARISON OF ENDO TEST PRODUCT AND REFERENCE LISTED
PRODUCT REPORT
MORPHINE SULFATE CONTROLLED RELEASE TABLETS,
15 MG, 30 MG and 60 MG ‘

Document Number ENDO-0994-02

Morphine Sulfate CR Tabiets, 30mg Dissoiution Comparison2

Morphine Suifate Contredied Relesse Tablets, 30mg

W“wathh B .
mQINHQ, pH 12 “'ﬂumw
128 128+ \
1 .‘ .
100 1004
b sed 3 304
2 j i
& -
T » ~ 2
-1 ' ,
(d
< u] .04
; —— Eade Merphine J0mg tadiets. Lot LBOSS (N=12) ’ —— Esde Merpame 30mg tbiets, Law/LBOSS (N=6)

-=- MSCosun }0mg tabiets. Lo FOS (N=11) -== MSCoeann J0mg tadiets. Lo FOS (N=12)

L] M ) . ] 19 M 4 . 1] 10 12

Time (hr) { Time (br)

Morphine Suilfate CR Tablets, 1Smg Dissojution Comparison3

Morphine Saifate Costroiled Release Tablets. 15mg Morphise Suifate Controlled Release Tablets, 1Smg
in O0.IN HCL pH 1.2 ) at pH 4.5 Phospaate Buffer
1204 . 1204
1084 / 1904
1 7 ' -

< sy { T 4
Fd { < i
& & '
g oq 2 su;
(3 (J :
T / < Y

S SR,

—— Eade Merpame 1Smg tadlets, LawLIF301 (N=11)

~— Ende Merphine | Smg tablets., LowsLF301 (N=12) e
. — MSContn | Smg tablets, Low JO21 (N=12)

- o= MSContim | Smg tablews, Lo JO21 (N=12)

[ 2
[] b3 4 6 ] 19 12 . ? . . L 10 12

04

Time (br) Time (br)

Reference: Endo tablets. EN0329-86: MSContin. EN0329-59
Reference: Endo tablets. EN0301-68: MSContin. EN0329-55
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Endo Pharmaceuticais Inc.

COMPARISON OF ENDO TEST PRODUCT AND REFERENCE LISTED
PRODUCT REPORT
MORPHINE SULFATE CONTROLLED RELEASE TABLETS,
15 MG, 30 MG and 60 MG

Document Number ENDQ-0994-02

INTRODUCTION

Bioeguivalence studies were performed on Endo Morphine Sulfate CR tablets, 15
mg, 30mg, and 60 mg, and all three strengths are bioequivalent to the reference
tablets.

RESULTS

Dissolution Profile

Dissolution comparison of Endo’s exhibit batches to the Reference Listed Tablets
was performed. [ndividual resuits are provided in Attachment [.

Morphine Suifate CR Tablets, 60mg Dissolution Comparison'

Morphise Sulfate Controlied-Reiease Tablets, Omg Morphine Sulfate Controlled Release Tablets, 60mg
in 0.1N HCL, pH 1.2 B at pH 4.5 Phosphste Bufler

/ S
120+ / 13 )
/

/

o

!
w4
i
i

% Released
% Released

— ade Merphine ¢0wmg ablets., LawwlE249 (N=12)
. = MSContin 60mg tadicts, Low J051 (N=12)

—— Eade Moerphine 60mg tablets, LoswLE249 (N=12) 3
-<-- MSContm 60mg tablets, Low JOS1 (N=12)

1 ) . s 10 12 : . . L] 19 12

Time (hr) Time (br)

APPEARS THIS WAY
ON ORIGINAL

Reference: Endo tablets. EN0301-44; MSConun. EN0329-63

" ‘ 1458




Endo Pharmaceuticais Inc. Doc No. Endo-1116-01

Figures [

Figure 1 Morphine Sulfate CR Tablets, 15 mg, 30 mg and 60 mg
Drug Release Profile in Purified Water

Morphine Suifate CR Tablets, 15 mg,
Drug Release
In Purified Water

120 — )
100 - /
, § 80 4 _ \
L8 604 :
li € 40 |
'i ® 0 ? )
‘ 0
v 2 4 6 8 10 12
—e— Endo's 15 mg Lot #LF301
Time (hr) ' _@— MsContin 15 mg, Lot # JO21
Morphine Sulfate CR Tablets, 30 mg,
Drug Release
In Purified Water
120 ——
100 - ;
; /
2 60 4 g\
g 40 - //
* % /
0 2 4 6 8 10 12 (
< ) —e— Endo's 30 mg Lot # LB08S
Time (hr) ' MsContin 30 mg, Lot # FOS
N Morphine Sulfate CR Tablets, 60 mg,
Drug Release
In Purified Water
120 \
100 - )
T 80 ;
i
é 60 - ’
[3 40 - b
P
® 2 s
0 {
0 2 4 6 8 10 12/
—ae— Endo's 60 mg Lot # LE24S
B Time (hr) —a— MsContin 60 mg, Lot #4051
3



Endo Pharmaceuticals Inc. Doc No. Endo-1116-01

Figure (4 Morphine Sulfate CR Tablets, 15 mg, 30 mg and 60 mg
Drug Release Profile in pH 6.2 Phosphate Buffer

Morphine Sulfate CR Tablets, 15 mg,
Drug Release
In Phosphate Buffer at pH6.2

120 -
100 4 -
T 80
n i
g 60 1 . Z
@ 404 : ]
®* 0 % :
'a v , i
| 0 2 4 6 8 10 12 z
* e—Endos 15 mg Lot#LF301
Time (hr) | —m— MsContin 15 mg, Lot #JO21
Morphine Sulfate CR Tablets, 30 mg, -
Drug Release
120 In Phosphate Buffer at pH 6.2
100 -
h -] . !
$ 80 - !
% 60 - : \
€ 4. /
2
{
- /
0 2 4 6 8 10 12 e
. ‘ —e— Endo's 30 mg Lot # LB085
Time (hr) | _g  MsContin 30 mg, Lot # FO5
Morphine Sulfate CR Tablets, 60 mg,
Drug Release
In Phosphate Buffer at pH6.2
120 -
100 -
h-}
e 80
2 60- s
€ 40
* ’ -/
20 /
o /
0 2 4 6 8 10 12 o/
e Endo's 60 mg Lot # LE249 '
Time (hr) —m— MsContin 60 mg, Lot #JO51




Endo Pharmaceuticais Inc. Doc No. Endo-1116-01

Figure {5 Morphine Sulfate CR Tablets, 15 mg, 30 mg and 60 mg
Drug Release profile in pH 7.2 Phosphate Buffer

Morphine Sulfate CRTablets, 15 mg,
Drug Release —
In Phosphate Buffer at pH7.2

120
100 4
H «,
2 80 - o
]
2 60 -
[
€ 40 -
2
< 20
( -
[0} 2 4 6 8 10 12
I —e—Endo's 15 mg Lot # LF301
Time (hr) . MsContin 15 mg, Lot AJO21
Morphine Sulfate CR Tablets, 30 mg, ) - i
Drug Release
In Phosphate Buffer at pH7.2
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v 80 ~—
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& 40 4 ;v
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0 2 4 6 8 10 12 ’
Time (hr) —e— Endo's 30 mg Lot # LBO8S
—m— MsContin 30 mg, Lot # FO5
Morphine Suifate CRTablets, 60 mg, )
Drug Release
in Phosphate Buffer at pH7.2
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CENTER FOR DRUG
EVALUATION AND
RESEARCH

APPLICATION NUMBER:

75-2935

ADMINISTRATIVE
DOCUMENTS



ANDA APPROVAL SUMMARY
ANDA: 75-295 DRUG PRODUCT: Morphine Sulfate

M:Endo Pharmaceuticals DOSAGE FORM: Extended Release Tablet

STRENGTH: 15 mg, 30 mg and 60 mg

CGMP STATEMENT/EIR UPDATE STATUS:
CGMP certification is satisfactory (See Page 428 and 429).
EIR update : Acceptable on October 6, 1998.

BIO STUDY: Satisfactory.

Bioequivalence study of Morphine Sulfate Tablets, 15 mg lot# LF301, 30
mg lot#LB085 and 60 mg lot# LE249 are found acceptable. (see Bio.
Review by S. Pradhan on June 24, 1998).

Bio. dissolution specification same as manufacturing:
Medium : 500 ml water, Apparatus II(paddle) at 50 rpm:

Time (hours) Amount Dissolved
1 NLT — and NMT —
2 NLT — and NMT —
4 NLT — and NMT ——
8 NLT —

LIDATION - (DESCRIPTION OF DOSAGE FORM SAME AS FIRM'S):
is pending.

STABILITY - ARE CONTAINERS USED IN STUDY IDENTICAL TO THOSE IN
CONTAINER SECTION?:

Containers used in the stability testing are the same as described in

the container section.

Proposed market container/closures:

Strength Tablet count Bottle size Cap/liner

15 mg 60 75cc 33mm cap, Liner
500 150cc 38mm cap, e Liiner

30 mg 60 75cc 33mm cap, ————"——"—— Liner
500 150cc 38mm cap, e Liner

60 mg 100 75cc 33mm cap, e Liiner
500 300cc 53mm cap, e Liner

Blister packaging: Withdrawn 10/5/98.

Each strength is packaged at 25 tablets per blister card (10 mil
- foil backing. (4 cards per carton).




LABELING:
Satisfactory per A. Vezza on 9-3-98.

STERILIZATION VALIDATION (IF APPLICABLE) :

SIZE OF BIO BATCH (FIRM'S SOURCE OF NDS OK?) :

15 mg tablet Lot # LF301 ——  —— tablets
30 mg tablet Lot # LB085 ~— tablets
60 mg tablet Lot # LE249 — —— tablets

Firm's source of NDS OK : Yes (Mallinckrodt. DMF#5857) .

SIZE OF STABILITY BATCHES - (IF DIFFERENT FROM BIO BATCH, WERE THEY
MANUFACTURED VIA THE SAME PROCESS?) :
15 mg tablet Lot # LF301 e -—" . tablets
30 mg tablet Lot # LB085 — ———-— tablets
60 mg tablet Lot # LE249 cablets

PROPOSED PRODUCTION BATCH - MANUFACTURING PROCESS THE SAME AS

BIO/STABILITY?:
15 mg tablet: T - tablets)
30 mg tablet: T e tablets)
60 mg tablet: — —— tablets)

Manufacturing process is the same as bio.stability.

-

vievwer: S.Basaran ;Q‘ DATE:10/9/98
ag

Team Leader: U.Venkataram 7 ~*me.10/5/98

1of375



CENTER FOR DRUG
EVALUATION AND
RESEARCH

APPLICATION NUMBER:

75-295

CORRESPONDENCE



October 5, 1998

Endo Pharmaceuticals jnc.
Douglas Sporn
Director s e B
Office of Generic Drugs MQE{‘“?&%;‘:% %’igﬁtﬁ%ﬁtﬂx ‘
Center for Drug Evaluation & Research ek A
Food and Drug Administration N A )

Metro Park North Il, Room 150
7500 Standish Place
Rockville, MD 20855

Re: ANDA 75-295; Morphine Sulfate Extended-Release Tablets
15 mg, 30 mg, 60 mg
Telephone Amendment

Dear: Mr. Sporn:

Reference is made to telephone conversations last week with Tim Aimes,
Project Manager, regarding the status update of the subject application review.

The discussion centered around the need for an inspection of the auxiliary
packaging site ( — _ R o ._.forour proposed
blister packaging. The manufacturing site and packaging of bottles of the exhibit
batches was performed at DuPont Pharmaceuticals, Garden City, New York
facility which was inspected in April 1998. Only the blistering operation was
performed at the Puerto Rico facility. '

Mr. Aimes indicated the inspection of the - facility was needed for
approval of this application and the request for an inspection was submitted to
FDA's San Juan District Office in February, 1998. This inspection has not yet
been conducted.

In order not to delay approval of this application, Endo Pharmaceuticals Inc.
hereby submits this amendment to officially withdraw the blister package only
from the original ANDA. It is our understanding that the withdrawal now negates
the need for an inspection of the facility and the timing of the current
review will not be impacted. As per a telephone conversation with Jerry Phillips
today, we hereby commit to utilize the approved final printed package insert
(6507-00/August, 1998) as submitted on September 1, 1998 with deletion of all l;Q_QL

reference to the blister package. i N,
P Rfesen 65 houn'g
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The following is our understanding of the status of the review of this
application:

Pre-Approval Inspection: The Pre-Approval Inspection of the
manufacturing facility, DuPont Pharmaceuticals, Garden City was performed
in April 1998 and approved on April 30, 1998.

Bioequivalence: Approval was received on July 1, 1998.

Labeling: Final Printed Labeling was submitted on September 1, 1998 and
verbal “approval” has been received. As indicated, we will delete all
reference to the blister package in that insert.

Chemistry, Manufacturing and Controls: A facsimile amendment was
submitted on September 24, 1998 and the review was completed and found
satisfactory.

Method Verification: On September 28, 1998 samples were submitted to
the Brooklyn District Laboratory. Unfortunately there was a delay in receipt
of the September 1, 1998 letter requesting samples since that
correspondence was erroneously sent to DuPont rather than Endo
Pharmaceuticals Inc. Should there be any issues, we commit to resolving
them with the Brooklyn District Laboratory.

It is our understanding that this information now completes all outstanding
items and we now look forward to imminent approval of ANDA 75-295.

If there are any questions regarding this amendment, please contact me at
(516) 522-3305.

Sincerely,

N \o—m

Carol Patterson, MS
Manager, Regulatory Affairs.
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Douglas Sporn

September 24, 1998

Director

Office of Generic Drugs, HFD-600

Center for Drug Evaluation & Research Ef\

Food and Drug Administration e e e
Metro Park North 1l, Room 150 NOA TS AL RN

7500 Standish Place
Rockville, MD 20855

Re: ANDA 75-295; Morphine Sulfate Extended-Release Tablets
15 mg, 30 mg and 60 mg
Facsimile Amendment

Dear Mr. Sporn:

Reference is made to your September 22,1998 facsimile correspondence
which describes chemistry, manufacturing and controls deficiencies in
connection with our original application dated December 31, 1997 for the subject
product.

We are amending this application with our responses to the Agency’s
comments. Included in this amendment are the following:

Completed FDA Form 3439 and Addendum

Field Copy Certification

A copy of FDA's September 22, 1998 Facsimile Letter
CMC Responses and updated stability data

It is our understanding that this amendment completes all outstanding
chemistry, manufacturing and controls issues.

If there are any questions regarding this information, please contact me at

(516) 522-3309. |
RECE‘VED Sincerely,

I

éENERIC DRUGSAndrew G. Clair, Ph.D.

Director, Regulatory Affairs
attachments

500 ENDO BOULEVARD GARDEN CITY, NY 11530 FAX (516) 832-2291
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Endo Pharmaceuticals jnc.

Douglas Sporn

Director

Office of Generic Drugs, HFD-600 _
Center for Drug Evaluation & Research w e Ak
Food and Drug Administration )
Metro Park North I

7500 Standish Place, Room 150
Rockville, MD 20855

September 1, 1998

Re: ANDA 75-295; Morphine Sulfate Extended-Release Tablets
15 mg, 30 mg and 60 mg
MINOR AMENDMENT

Dear Mr. Sporn:

Reference is made to the conversation on August 28, 1998 between Adolf
Vezza, FDA and Carol Patterson, Endo Pharmaceuticals Inc. with regards to the
Cli position on the labels of the above application.

As requested, we have revised the “overlay” position of the Cll on the
container and blister labels so that it now appears on the front panel, in
prominent bold, black print. In addition, the word, — has beenrevised to
read, “Tablet” on the unit dose blister cell.

Included in this submission are the following:

e FDA 3439 Form

o 12 copies of Final Printed Container Labels

A side-by-side comparison of the revised container and blister labeling
with the previous labeling submitted on August 24, 1998

It is our understanding that this amendment completes all outstanding
issues on this application, and we now await the Agency’s approval.

If there are any questions regarding this amendment, please contact me at
(516) 522-3305.

Sincerely,

C:‘Zs.nS\Qs)\___/-—

Carol Patterson, M.S. —
Manager, Regulatory Affairs RECEIVED

Enclosures SFP 0 1 ’998‘
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Reviens CO?:\

August 24, 1998

Douglas Sporn

Director

Office of Generic Drugs, HFD-600

Center for Drug Evaluation & Research MA OR“G MENDMENT
Food and Drug Administration —

Metro Park North |l N A’ F

7500 Standish Place, Room 150
Rockville, MD 20855

Re: ANDA 75-295; Morphine Sulfate Extended-Release Tablets
15 mg, 30 mg and 60 mg
MINOR AMENDMENT

Dear Mr. Sporn:

Reference is made to the August 7, 1998 facsimile letter from the Division of
Labeling and Program Support regarding labeling comments for the subject file.

We are amending the application with final printed container labeling which has
been revised as per your comments.

Included in this submission are the following:

Responses to each comment in the August 7, 1998 FDA facsimile letter
12 copies of the revised Package Insert ‘

12 copies of Final Printed Container Labels

A side-by-side comparison of the revised labeling with that previously
submitted

It is our understanding that this amendment completes all outstanding issues on
this application, and we now await the Agency’s approval.

If there are any questions regarding this amendment, please contact me at
(516) 522-3306.

Sincerely,
D
%zmom RECEIVE
eanne Stelter AUG 2 S 1998

Regulatory Associate

GENERIC QRUGS

Enclosures

5w
FDA-1998.doc

500 ENDO BOULEVARD GARDEN CITY, NY 11530 FAX (516) 832-2291
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. July 30, 1998
Endo Pharmaceuticals jnc.
Douglas Sporn WL LD ey
Director )
Office of Generic Drugs, HFD-600 / / / A

Center for Drug Evaluation & Research
Food and Drug Administration

Metro Park North II, Room 150

7500 Standish Place

Rockville, MD 20855

Re: ANDA 75-295; Morphine Sulfate Controlled Release Tablets, USP
15 mg, 30 mg and 60 mg
Amendment

Dear Mr. Sporn:

Reference is made to a telephone conversation with Tim Ames, Project
Manager, FDA on July 27, 1998 regarding the subject product.

As per Mr. Ames request, we are providing our Finished Product
Monograph that has been revised with the dissolution specifications and
conditions outlined in a July 1, 1998 letter from the Division of Bioequivalence
(a copy of the letter is enclosed).

In addition, based on FDA comments received in connection with other
pending applications, we are providing revised post-approval stability protocols
for the annual production lots which includes the 3-month and 9-month testing
timepoints. The enclosed post-approval stability protocols are now consistent
with the testing timepoints for our validation post-approval stability protocols.

Please note that a “true” copy of this amendment has been forwarded to
Ms. Brenda Holman at the New York District Office.

If there are any questions regarding this amendment, please call me at
(5616) 522-3309.

. Sincerely,
QRECEIVED j . . )&C@%
ﬁ'}!‘{-’- 31 1999 | Andrew G. Clair, Ph.D.

Director, Regulatory Affairs

attachments

500 ENDO BOULEVARD GARDEN CITY, NY 11530 FAX (516) 832-2291
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Endo Pharmaceuticals jnc.

June 23, 1998

BIOAVAIL A8 ITy°

Dale P. Conner, Ph.D. ORIG AMENDMENT
Division Director /{/%7;3

Division of Bioequivalence

Food and Drug Administration

Center for Drug Evaluation and Research
Metro Park North Il, Room E-130

7500 Standish Place

Rockville, MD 20855

Re: Morphine Sulfate Extended-Release Tablets, 15 mg, 30 mg and 60 mg
ANDA 75-295
TELEPHONE AMENDMENT

Dear Dr. Conner:

Reference is made to a telephone conversation on June 19 and 22,1998 with .
Nancy Chamberlin regarding the subject file.

Ms. Chamberlin indicated the Division of Bioequivalence had two comments
regarding our June 15, 1998 Telephone Amendment.

The comments as communicated to us and our responses are as follows:
Comment 1

Regarding the dissolution data submitted in three media: water, pH 6.2 phosphate
buffer and pH 7.2 phosphate buffer, provide the volume used for each media.

Response

A volume of 500 ml of each of the three dissolution media (water, pH 6.2 phosphate
buffer and pH 7.2 phosphate buffer) was used to obtain the dissolution comparison
data submitted in Response 1 of the June 15, 1998 amendment.

RECEIVED
JUN 2 A 990
SENERIC DRUGS

500 ENDO BOULEVARD GARDEN CITY, NY 11530 FAX (516) 832-2291



Comment 2

Please provide the start and finish date of sample analyses for all studies. In the
June 15, 1998 amendment, the information referenced in ltem #3 indicated the
receipt date and extraction date for the sample analyses. To clarify, the start and
finish date is the date of when the first sample and last sample were analyzed for
each study (not the same as receipt date and extraction date).

Response

Attached please find a correspondence from ————. which provides the analysis
dates (time frames for the instrumentation run times) for each of our biostudies,
Protocol EN3174-004, -005, -007, -003 and -006. The analysis dates are provided
for morphine and : ——— -

We trust these explanations are adequate and will allow the Division of
Bioequivalence to finalize review and approve our biostudies in support of the subject
file.

If you require additional explanations or need further assistance, please contact
me at (516) 522-3309.

Sincerely,

(b ) L

Andrew G. Clair, Ph.D.
Director, Regulatory Affairs

AGC:wj
FDA-1998.doc
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Phormaceaticols lﬂC. June 15, 1998

ORIG AMENI__J&AENT
NIFZ

Dale P. Conner, Ph.D.

Division Director

Division of Bioequivalence

Food and Drug Administration

Center for Drug Evaluation and Research
Metro Park North ||, Room E-130

7500 Standish Place

Rockville, MD 20855

Re: Morphine Sulfate Extended-Release Tablets, 15 mg, 30 mg and 60 mg
ANDA 75-295
TELEPHONE AMENDMENT

Dear Dr. Conner:

Reference is made to a telephone conversation on June 1, 1998 with Nancy
Chamberlain regarding the subject drug.

Ms. Chamberlain indicated the Division of Bioequivalence had several
comments regarding the biostudies submitted in support of the original referenced
application, which was accepted for filing on December 31, 1997.

The comments as communicated to us and our responses are as follows:

Comment 1

Additional dissolution studies are required for our product and the reference listed
drug (all three strengths) in:

« Purified water €IVED
o Phosphate buffer; pH 6.0 - 6.5 REC
o Phosphate buffer; pH 7.0 - 7.5 JUN 1 61”0‘

Testing on 12 tablets each is required.

by
GENERIC DRUGS

Response

Enclosed under Tab 1, “Dissolution” is a report which provides the results of an in-
vitro dissolution comparison in three media (purified water, pH 6.2 phosphate buffer
and pH 7.2 phosphate buffer) for our product and MS Contin Tablets.

The Similarity Factors (f2) confirm similar dissolution profiles between Endo’s tablets
and MS Contin.

500 ENDO BOULEVARD GARDEN CITY, NY 11530 FAX (516) 832-2291




Comment 2

In each biostudy, the actual dosing dates for each period should be identified for
each of the submitted studies.

Response

Please refer to the attached documentation from _————=, and their June 3, 1998
cover letter.

Under Item 2 in their cover letter, they identify the location of the actual dosing dates
from the 5 biostudy reports previously submitted.

For your convenience, we have provided the applicable report pages that document
each dosing date.

This information is enclosed under Tab “Item 2”.

Comment 3

In each biostudy, for morphine and : e : - —
analysis, the actual start and finish date of sample analysis should be provided with
the date of preparation of all QC samples.

Response

Please refer to the attached documentation from ~——">and their June 3, 1998
cover letter.

Under ltem 3 in their cover letter, they identify the location of the actual start and
finish dates from the biostudy reports for these analyses.

For your convenience, we have provided the applicable report pages that document
this information.

This information is enclosed under Tab “item 3”.

Comment 4

In the single dose 15 mg biostudy, 9 samples for subject 4 (Period 2; 3-16 hours)
required repeated analysis due to samples out of order. Please explain. Also, the

numbers obtained were very dissimilar (i.e., 747.23 vs. 210.52, 23.84 vs. 201.44,
19.89 vs. 155.73). Please explain these differences.

Please provide the original and repeat chromatograms and justification for repeating
the analyses of the 9 morphine samples.




Response

Please refer to the attached documentation from ———", and their June 3, 1998
cover letter.

Under Item 4 in their cover letter, they provide an explanation regarding their
suspicion that samples from subject 4 were accidentally transferred to the injection
vials in reverse order.

In addition, chromatograms for the assays and reassays are provided under the
ltem 4 Tab entitled, “Original Assays” and Re-Assays”.

Comment 5

In the single dose 30 mg biostudy, 6 samples for subject 32 (Period 2 at 7-24 hours)
required repeated analysis due to a processing error. The differences were greater
than 50%. Please explain.

In the same study, subject 16 (Period 1 at 8 hours and Period 2 at 3.5 to 7 hours)
required repeated analysis for the —— » due to samples being out of order.

Please explain why the repeated analyses yielded such high differences and why the
samples were out of order.

Fifteen analytical runs led to 11 being found unacceptable. Explain the reasons for
acceptance or rejection of the analytical runs.

Response

Please refer to the attached documentation from —— and their June 3, 1998
cover letter.

Under Item 5 in their cover letter, they provide an explanation which documents
analyst error in preparing internal standards for subject 32. In addition, for subject
16, reassay was necessary due to an internal standard failure rather than the sample
being out of order. Furthermore, for subject 16, samples accidentally transferred to
injection vials in reverse order led to reassay.

Lastly, —— . provides additional explanation regarding the 15 analytical runs
and subsequent findings of acceptability.




We trust these explanations are adequate and will allow the Division of
Bioequivalence to finalize review and approve our biostudies in support of the subject

file.

If you require additional explanations or need further assistance, please
contact me at (516) 522-3308.

Sincerely,

(s T

Andrew G. Clair, Ph.D.
Director, Regulatory Affairs

attachments
AGC:wj
FDA-1998.doc




Telephone Conversatioﬁ,Memorandum

ANDA: 75-295

DRUG: Morphine Sulfate extended-release Tablets, 30 mg, 60mg
and 90 mg

FIRM: Endo Laboratories Inc.

PERSONS INVOLVED: Andrew Clair, Endo
Tim Ames, FDA

PHONE NUMBER: 561-522-3309

DATE: July 27, 1998

Firm called for status report and indicated that they had
received from the Division of Bioequivalence a ¥no further
questionsﬁ letter with the interim dissolution specs, which were
different from their previous specs. This was news to me so I
informed firm that they needed to incorporate the interim specs

into their application. I instructed them to incorporate the new

specs into the product release specifications and stability
protocol and amend the application accordingly. Mr. Clair
indicated he do this immediately.

Timothy W. Ames, R.Ph., M.P.H.
Pr t;%éﬁggfr iv Chem II, Branch 6, OGD

V4
T 7 —
cc: A 7H-295
Divisfon file (1)
HFD-617/TAmes/PHONE.180

File: X:\new\firmsam\endo\telecons\phone.180
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Endo Pharmaceuticals Inc.
Attention: Andrew G. Clair, Ph.D.
500 Endo Blvd.

Garden City, NY 11530

Lasllwdlildsaddhillinallinl FEB 6 1998

Dear Sir:

We acknowledge the receipt of your abbreviated new drug
application submitted pursuant to Section 505(j) of the
Federal Food, Drug and Cosmetic Act.

N
NAME OF DRUG: Morphine Sulﬁate Extended-release Tablets,
15 mg, 30 mg and 60 mg

DATE OF APPLICATION: December 30, 1997
DATE (RECEIVED) ACCEPTABLE FOR FILING: December 31, 1997

We will correspond with you further after we have had the
opportunity to review the application.

Please identify any communications concerning this application
with the ANDA number shown above.

Should you have questions concerning this application, contact:
Tim Ames

Project Manager
(301) 827-5849

Sincerely yours,

8l

yrvr - .
Jerry Phillips
Director _
Division of La ing and Program Support

Office of Generic Drugs
Center for Drug Evaluation and Research




Y Endo Pharmaceuticals fnc. ‘ 505( 3 e \CK

December 30, 1997

Douglas Sporn ’ / S/ -

Director v ]

Office of Generic Drugs, HFD-600

Center for Drug Evaluation & Research

Food and Drug Administration v et Vil o
Metro Park North Il RECEinD
7500 Standish Place, Room 150

Rockville, MD 20855 DEC 3 11997

7

Re: Original Abbreviated New Drug Application AEMEEDN RIRS
Morphine Sulfate Controlied Release Tablets C’t““mt ﬁﬁbus
15 mg, 30 mg and 60 mg

Dear Mr. Sporn:

Pursuant to 21 CFR 314.94 and Section 505()) (1) of the Federal Food, Drug
and Cosmetic Act, Endo Pharmaceuticals Inc. hereby submits this original
Abbreviated New Drug Application for Morphine Sulfate Controlled Release Tablets

15 mg, 30 mg and 60 mg.

This ANDA consists of a total of fifty-one volumes which are being submitted in
duplicate as archival and technical review copies.

To assist the Agency with their review, please note the application consists of
the following items:

TECHNICAL INFORMATION VOLUME | CASE REPORT FORMS
Chemistry, Manufacturing, Control and Labeling 1.1-1.4 -
Bioequivalence Product Information 1.5 -

15 mg Single-Dose Crossover Study (EN3174-006) 1.6-1.10 1.33-1.36

30 mg Single-Dose Crossover Study (EN3174-003-001) 1.11-1.14 1.37-1.40

60 mg Single-Dose Crossover Study (EN3174-004-001) 1.15-1.19 1.41-1.44

60 mg Single-Dose, Three-Way Crossover Study to Determine the | 1.20-1 .25 1.45-1.47
Effects of Food on Bioavailability (EN3174-005)

60 mg Multiple-Dose, Two-Way Crossover Study to Evaluate 1.26-1.32 1.48-1.51

i\ Steady State Pharmacokinetics (EN3174-007)

500 ENDO BOULEVARD GARDEN CITY, N.Y. 11530 FAX (516) 832-2291
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You will note that throughout this application Morphine Sulfate Controlled
Release Tablets is also referred to as EN3174.

Regarding the supportive bioequivalence studies, all five in-vivo investigations
compared the Endo product to the reference product, MS Contin, manufactured by
Purdue-Frederick.

As outlined in the September 9, 1993 Guidance for Oral Extended (Controlled)
Release Dosage Forms In-vivo Bioequivalence and In-Vitro Dissolution Testing, the
studies conducted included a multiple-dose, steady state two-period crossover study
with the 60 mg strength, a single-dose three-way crossover food-effects study with
the 60 mg strength and single-dose two-way crossover studies in the fasted state for
all three strengths (15 mg, 30 mg and 60 mg). In comparison to the reference
product, MS Contin, the Endo product was found:

« To meet the controlled release claim being made for it
« To not exhibit any dose-dumping effect

« To exhibit, as evidenced by the 90% confidence intervals meeting the 80-1 25%
criteria for log-transformed AUCs and Cmax, equivalence between the
reference product and the test products following the dosing to steady state and
after single-dose administrations

« To be comparable in terms of the impact of food on in-vivo bioavailability

Based upon the literature and two pilot studies conducted in-house with the
30 mg strength in both single and multiple dose administrations, nausea and
vomiting were the most prevalent adverse events observed. It was felt by our
medical staff that the safety of the volunteers should not be compromised in the
design of the pivotal studies. Therefore, a decision was made to pre-treat the
volunteers in the 30 mg and 60 mg pivotal studies with naltrexone (ReVia,
manufactured by DuPont Merck) to block the mu-opiod adverse effects associated
with morphine doses. (This was also communicated to us in a letter dated March 19,
1997 from the Division of Bioequivalence). Although nausea and vomiting were still
reported by some of the volunteers in these studies, the overall incidence was lower
than expected. All subjects were pre-treated with naltrexone to screen out those
volunteers who could not safely tolerate doses of naltrexone prior to receiving

morphine.
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In all five studies, plasma concentrations of free morphine and two morphine
metabolites . ——————— Were assayed. Free morphine and both
metabolites were found to be equivalent based on meeting the 90% confidence
interval criteria for 80-125% for the log-transformed AUCs and Cmax, between the
test and reference products in all five studies.

We also wish to bring to the Agency'’s attention that while the 15 mg and
30 mg finished product were entirely packaged into marketed containers, the 60 mg
tablets were partially packaged in accordance with the Office of Generic Drug
Policy and Procedure Guide #41-95. This information is outlined in Volume 1.2,

page 530.

Endo Pharmaceuticals Inc. is an independent, stand-alone company formed
from the recent business divestiture of Endo Laboratories, L.L.C. (formerly a
subsidiary of The DuPont Merck Pharmaceutical Company). As aresult, The
DuPont Merck Pharmaceutical Company functions as a contract firm for Endo
Pharmaceuticals Inc. and this information is outlined throughout this application.

Please be advised that the material and data contained in this submission are
confidential. The legal protection of such confidential material is hereby claimed
under the application provision of 19 U.S.C. Section 331()).

If there are any questions regarding this application, they may be directed to

me at (516) 522-3309.

Andrew G.Clair, Ph.D.
Director, Regulatory Affairs

Si ely,

Attachments
FDA-1997.doc




