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BANDA 74-726/S-005, $-006, S-007 and S$S-008

Upsher-Smith Laboratories, Inc.

Attn: Mark S. Robbins : JUN 28 200
14905 23" Avenue North ,
Minneapolis, MN 55447

Dear Sir:

This is in reference to your supplemental new drug applications
dated September 14, 2000, submitted under section 505(j) of the
Federal Food, Drug, and Cosmetic Act, regarding your abbreviated
new drug application for Klor-~Con® M (Potassium Chloride
Extended-release Tablets USP).

Reference is also made to your amendments dated December 22, 2000
and March 22, 2001.

The supplemental applications, submitted as "Supplement-Changes
Being Effected in 30 Days™, provide for manufacturing scale-up,
equipment and process parameter changes, tablet deboss change and
addition of a 90-count bottle.

We have completed the review of these supplemental applications
and they are approved.

We remind you that you must comply with the requiremenfs‘for an
approved abbreviated new drug application described in 21 CFR
314.80-81.

Sincerely yours,

Rashmikant M. Patel, Ph.D.

Director

Division of Chemistry I

OCffice of Generic Drugs

Center for Drug Evaluation and Research

-G-272
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l(:F;‘_?tassiurn Chipride .

ended-release .
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TECHNOLOGY® AL 05800600

: KLOR-CON® M
10 mEq and 20 mEq
DESCRIPTIDN

Klor-Con®M20 is ar immisdiately dispersing sxtended-release o) dosage form of potassium chigride conlaining
1500 mg of microencapsulated potassium chioride, USP equivalent to 20 mEq of potassium in a tablet,

Klor-Con® M0 is an immediately dispersing extendéd-releass orat dosage form of potassium chioride containing 750
g of microencapsulated patassium chioride; USP equivalent to 10 mEq-of potassium in a tablet.

These formulations are intended to slow the selease of potassicim so that the fikelihood of a high localized concentration of
potassium chloride within the gastroimtestinal tract Is reduced.

Klor-Gon®M is an efectrlyte replenisher. The chemical nams of the active ingradient is patasstum chloride, and the
struchural formula is KGI {melecular welght: 74.55). Potassium chloride, USP occurs as a white, granular powder or as
caloress ciystals, 1 is odorless and has a saline taste. Its solutions are neutral fo [ftmus. [t s frealy-sofuble in water
and insoluble in algohol,

Kior-Con®M is a fablet fermulation (ot enterlc coated or wax malrix) containing individually microencapsulated
potassium chloride crystals which disperse upon tablet disintegration. In simulated gastric fluid at 37°C and in the
ahsence of eutside agitation, Klor-Gon®M begins disintegrating into microencapsulated crystals within seconds and
completely disintegrates within one minute. The microencapsulated crystals are formulated to provide an extended
refease of potassium chioride.

Inackive Ingredients: croscarmellose sodizm, ethylcellulose, microcsystalline callvlose and sorbitan monoofeate.

GLINICAL PHARMAGOLOGY

The petassium lan is the principal intracellyfar cation of most body {lssues. Potassfum ions participate in a number af
essantial physiclogical processes including the maintenance of Intracellular tonicity, the trnsmission of rerva
impulses, the contraction af cardfac, skeletal and smoath muscle and the maintenanca of norma renal function.

The intracellular concentration of potessium 3s approximately 150 to 160 mEq per fiter. The normsal adult plasma
concentration is 3.5 Lo 5 mEq| par liter. An active ion transpost system maintains this gradisnt across the plasma
memdrane,

Potassium is a normal dietary constituent and under steady stats conditions the amount of potassium absorbed from
the gastraintestinal fract is equal to the amount excrated in the urine. The usual dietary intake of potassium is 50 1o
160 mEq per day.

Patassium deplation will occur whenever the rate of potassium loss through renaf excretion and/or loss from the
pastreintastinal fract exceeds the rate of potassium intake. Such depletion usually develops as a consequence of
therapy with diuretics, primary or secondary hyperafdosteronism, dizbetic fetozcidosis or inadaquate replagement of
potassium in patients on prolonged parenteral nutrition. Depleticr can cevelop rapidly with severe diarrhea, especially
il associated with vomniting. Potassium depletion due to these causes is usually accompanied by a congomftant toss
of chigride and is manifested by hypokalemia and metabolic afkalosis. Potassium depiation may producs weaknass,
latigue, disturbances of cardiac rhythm (primarily ectopic beats), promisent U-waves in the electrocardiogram, and In
advanced cases, flaceld paralysis and/or impzired ability to concentrate urine.

IF potassium depletion associated with metabotic alkalesis cannot be managed by comecting the fundamental cause of
the deficiency, 8.4., where the patient reguirés long term divretic therapy, supplemental potassium in the farm of high
potassivm food or potassium chigride may be able to restare normal patassium levals.

In rare clrcumstances {e.q., patients with renal tubular acidesis) potassium depleticn may be associated with
metabolic actdosis and hyperchloremia. In such patients potassium repiacement skould be accomplished with
potassium salis other than the chloride, such as potassium bicarbonate, potassium citrate, potassium acatats or
potassium gluconate.

INDICATIONS AND USAGE

BECAUSE OF REPORTS OF #{TESTINAL AND GASTRIC ULCERATION AND BLEEDING WITH EXTENDED-RELEASE
POTASSIUM CHLORIDE PREPARATIONS, THESE DRUGS SHOULD BE AESERVED FOR THOSE PATIENTS WHO
CANNOT TOLERATE OR REFUSE T{ TAKE LIQUID OR EFFERVESCENT POTASSIUM PREPARATIONS OR FOR
PATIENTS IN WHOM THERE IS A PROBLEM OF COMPLIANCE WITH THESE PREPARATIONS,
1. Fer the trealment of patients with hypokalemia with or without metabolic alkafosis, in digitafis intoxication ang
I patients with hypokalemic farwilial periodic paralysis. IF hypokalemia is the result of diuretic therapy,
consideration should be given to the use of a lowar dose of diuretic, which may be sufficient without leading to
hypokalemiz.
2. For the prevention of hypokalernia in patients who would be at particular risk if hypokalemla were to davelop,
.., digitalized patients or patients with sigrificant cardlac arrhythmias.
The use of patassivm salts in palients receiving diuretics for uncomplicated essential hyperiension is often
unagcessary when such patients have a normal diefary pattern and when low doses of the diuretic are used. Serum
potassium should be checked periadically, however, and if hypokalem?a occurs, dietary suppfemantation with
polassivm-containing foods may be adeguate to control mitder cases. fn mors severe cases, and if dose adjustment
of tha diuretic is ineffective of unwarranted, supplementation with potassium salls may be Indicated.
CONTRAINDICATIONS ]
Potassium supplements are contraindicated in patients wilhy hyperkatemia since a further increase it serum patassium
concentration in such patients can produce cargfag arrest, Hyperkalemia may complicate any of the following
conditions: chronle renal failure, systemlz acldosis, such as dizbetic acidosis, acute dehydration, extensive tissus
breakdowin as in severe bums, adrenal insufficlency or the administration of a patassium-sparing diuretic (e.9.,
spirenolactane, triamtarene or amiloride) (see OVERDOSAGE).
Extended-ralease formulatians of potassium chloride have produced esophageal ulceration in certaln cardiac patiants
with esaphageal compressian due o entargad left afrium. Potasslum supplemantation, when indicated in such
patients, sheuld be given as a liquid prepzeation or as ar aqueous (wates) suspension of Klor-Gon® M (see
PREGAUTIONS; Informalion for Palionts and DOSAGE AND ADMINISTRATION secticrs).
Al solid oral dosage tarms of potassiurn chioride are contraindicated in any patient in whom there is structural,
pathologleal (e.g., diabetic gasiroparesis) or pharmacologic (se of antfchalinergic agents or other agents with
anticholinergic properties at sufficlent doses to exert anticholinergic effects) tause for arrest or defay in tablet passage
through the gastreintestinal tract.

WARNINGS

Hyperiaiemia (see OVERDOSAGE)—In patients with impaired mecharisms for excrating potassium, the admintstration
of potassium salts can produce hyperkalernia and cardiac arrest. This oceurs most cammortly in patients given
potassium by the intravenous route but may also occur in palients given potassium orally. Potantially fatal
hypekalemia can develop rapidly and be asymptomatic. The use of potassium salis in patiants with chronic renal
tfisease or any ather candition which Impairs potassium excretion, requires particularly careful monitaring of the serum
potassium cancentration ard appropriate dosage adjustment. .

Interaction with Potassium-Sparing Diuralics—Hypokalemla should not be treated by the concamitant administration
of potassiurm salts and a potassiem-sparing diuretic (e.g., spironalactene, triamterene or amflerids) since the
simultaneous administration of these agents can produce severe hyperkalemia.

Interaction with Angiolensin Convarting Enzyma inhibltors—Anglotensin converting enzyme (AGE}.inhibitors {g.g.,
captopril, enalaprl) will produce soms petasslum retention by inhibiting aldosterone production, Potassium
supplaments should be given to patients receiving ACE inhibitors oniy with close monitaring.

Gastrointasting! Lesions—Solid oral dosage forms of patassium ghlaride can producs ulcarative and/or stenotic
lesians of the gastrointestinal tract. Based on spontaneous adverse reaction reports, enteric coated preparations of
potassitint ghioeide are assoclated willk an increased frequency of small bowet lesions (40-50 par 100,000 patient
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irnputses. the contraction of cardiac, skeleta! arld smooth muscle and the maintenance of normal renal function.
The intraceliular concentration of potassium is approximately 150 to 160 mEg per (iter. The normal adult plasma
cancenteation s 3.5 10 5 mEq per liter. An active ion transport system maintains this gradient across the plasma
membrane.
Patassium i a normal dietary constituent and under steady state conditions 1he amouryt of potassium absorbed from
tha gastreintestinal fract is equal to the amount excrated in the urine. The usual distary Intake of potassivm Is 50 to
100 mEq per day.
Potassium depletion will occur whengver the rate of potassium loss through renal excretion and/or loss fram the
gastrointestinal tract exceeds the rate of potassium intake. Such depletion usually devalops as a consequence of
therapy with diuretics, primary or secondary hyperaldosteronism, diabetic ketoacidosis ar Inadequate raplacement of
potassiur in patiests on prolonged parenterzt nutrition. Deplstfon tan devalop rapiely with severe glarhea, especially
if associated with vomiting. Potassium depletion due Lo these causes is usually accompanied by a concomitant ks
of chloride and is manifested by hypokalermia and metabolic alkalosis. Potassium depletion may preduce weakness,
fatigue, disturbances of cardiac rythm {primarily ectopic beats), prominent U-waves In the electrocardicgram, and in
arvanced cases, Haceid paralysis andfor impaired 2bilily to concentrate uine.
1t potassium depletion associated with metabolic atkalosis cannot be maraged by correcting the fundamental cause of
the daliclency, e.g., where the patisnt requires fong term diuretic therapy, supplemental potassism in the form of high
potassium food or patassium chioride may ba able to restore nommal potassium levels.
In rare gircumstances (e.g., patients with renal tubular acidosls) potassium depletion may be associated with
matabolic acidosis and hyperchloremia. Insuch patients potassium replacement should be accomplished with
potassium salts other than the chloride, such as potassium bicarbonate, potassium citrate, potassiven acetate or
potassium glucanate.

INDICATIDNS AND USAGE '

BECAUSE OF REPORTS OF INTESTINAL AND GASTRIC ULCERATION AND BLEEDING WITH EXTENDED-RELEASE
POTASSIUM CHLORIDE PREPARATIONS, THESE DRUGS SHOULD BE RESERVED FOR THOSE PATIENTS WHO
CANNOT TOLERATE OR REFUSE T TAKE LICEAID OR EFFERVESCENT POTASSIUM EREPARATIONS OR FOR
PATIENTS [ WHOM THERE IS A PROBLEM OF COMPLIANCE WITH THESE PREPARATIONS.
1. For the treatiment af patlents with hypokalemia with ar without metabalic alkalosis, in digitalis intoxication and
in patients with hypokalemic familial perfodic paralysis. If hypokalemia is the result of diretic therapy,
consideration should be given to the use of a lower dose of diuretic, whlch may be sufficient without leading to
" hypokalemia.
2. For the prevantion of hypokalemia in patients who would be at particular risk if hypokalemia wors to devefop,
e.0., digitalized patients or patients with significant cardiac arrhythmias.
The use of patassium salts in patients receiving diuretics fer uncomplicated essential hypertension is often
unnecessary when sisch patients have a normal dietary pattern and when low doses of the diuretic are used. Serum
potassium should be checked perfodically, however, and it hypokalemia occurs, dietary supplementation with
potassivm-containing feeds may be adequate to control mildar cases. In mare severe cases, and if fose adjustment
of the diuretic Is Ineffective or unwarranted, supplemantation with potassium salts may be indicated.
CONTRAINDICATIONS
Potassium supplements are Gontraindicated in patiznts with hyperkalemiz since a further ingrease in serum potassium
cancentration in such patients can produce cardiac arest: Hyperkalemia may comglicate any of the fallowing
canditions: chrenic renat faifure, systemic acldosis, such as drabetic acldosis, acute dehydration, extensive tissue
hreakdown as in severe bums, adrenat insufficiency or the administration of a potassium-sparing diuretic (e.g.,
spiranclactone, iriamigrens ar amitozide) (sea OVERDOSAGE),
Extended-release fermidations of potassizm chicride bave produced esophageat ulceralion in carfain cardiac patients
with esophagea? compression due to enfarged left atrlum. Potassium supplesnentation, when indicated i such
patients, should be given as a Fquid preparation or as an aquecus (water) suspansion of Klor-Con® M (see
PRECAUTIONS; informalion for Patients znd DDSAGE AND ADMINISTRATION sestions).
All solid oral dasage forms of potassium ehloride are contraindicated in any patiant in whom there is structural,
patheloglcal (v.g., diabelic gastroparesis) or pharmacologic {use of antichalineegic agents or other aganis with
antichalinergic properties at sufficient doses 10 exert antichalinergic effects) cause for arrest or defay in tablet passage
{hrough the gastrointestinal tract,

WARRINGS

Hyparkaformia {sea OVERDOSAGE}—In patients with impatred mechaisms for excreting potassium, the administration
of potassium salls can psoduce hyperkalemia and cardiac arrest. This occurs most commonly in patients given
potassium by Ehe intravenous soute but may alse occur in patients given potassium arally, Potentially fatal
fiyperkalamia ean develop rapidly and be asymptomatic. The use of patassium salis in patients with chronic renal
disease or any other condition which Impairs potassium extzetion, réquires particularly careful monitoring of the sarum
potassfum concentration and appropriate dosage adjustment,

Interaction with Potassivm-Sparing Diurelizs—Hypokalamia should not be dreated by the concemitant administration
of patassium salts and a patassium-sparing diuretic {e.g., spironclactone, iiamiarene of amiloride) since the
simuttaneous administration of thesa agents can produce severe hyperkalemia,

Interaction with Angiptensin Converting Enzyme Inhibilors—Angiotensin converting enzyma {ACE) inhibitors {e.g.,
captopril, enafapeil) will produce seme potassium setertion by inhibiting aldosterone production. Patassium
supplements should be given to patients receiving AGE inhibitors only with close monitoring.

Gastrointestinal Lesions—S0lid cral dosage forms of potassium chioride can produce ulcerative and/or stenatic
lestons of the gastrointastinal tract. Based on spontanaous adverss reaction reporis, enteric coated preparations of
potassium chleride are associalet with an increased fraguency of smali bowel iesions {46-50 per 100,000 patiant
years} compared to extended-release wax matrix fermulations {less than one per 100,000 patlent years). Because of
the fack of extensive marketing experience with microancapsulated produets, a comparison between such products
and wax matrix or enteric coated products is not-avalable. Klor-Con®M is a tablet formulated to provids an extended
rale of release of microencapsidated potassium chioride and thus o mlmmvze the uossl 6t a high- Iaca!
concentration of potassium near the gas!mmmﬂna] wall. E '
Prospective trizls have been conducted In‘normal human volintzers in which tiie upuergaslmlniestinal tract wis -
evaluated by endoscopic inspection befare ard after one week of solid oral polassium chloride therapy. The abllﬂ'y of
this modet to predict events acéuiring i usual clinlcatpractice is urknown, ~ Trials wWhich approximted u$ual'clinica)
practice did not reveal any clear differences batween the wax matrix and migroancapsufates dosaga forms. [n
contrast, there was a higher incldence of gastric and duodenal lesions in subjects recelving a high dose of a wax
malrix extended-release formulation under canditions which did not.resemble,ysyal or recommended clinical practice
(2., 96:MEq per day in divided doses of patassium chioride administered to/ 1asled patienw I1b the. frese far
am!chullnerglc drug to delay gastric emplying). The upper gastrointestinaf lesions obsawad
asymplomatic and were not accompanied by evidance of bleeding (Hamoczult t&cﬁng) evan
findings to the usuat conditions {L.2., non-fasting, no anticholinergic agent, smallér dosés) Gnder which wtinded:
release polassium chigride pruduc!s ara usad is uncertain; epidemiolegic studies kave not identified an efevated risk,
comparad to microencapsulated products, for upper gastrointestinal lesfons in patients raceiving wax mateix
formulatians. Klor-Con®M should be discontinued (mmediately and the possibility of ulceration, obstructian or
pertoration considered if severe vemiting, abdominat pain, distention or gastrointestinat bieeding occurs.
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Melabolic Acitosis—Hypekalemiz in patlents with metabalic acidosis should be treated with an alkalinizing potassium
salt such as potassium hicarbonate, potassium citrate, pntass(um acetate or potasslurm gluconate.

PRAECAUTICNS

General: The diagnosis of potassium dapletion is ordinasily mads by demonsteating hypokatemia in a patient with a
clinical history suggesting same cause for polassium depletion. In interpreling the serum potassium level, the
physician should be awars that acute alkalosis per se can produce hypokaleenia in the absence of & defizit in lotal body
potassium while acute acidosis per se can increase the sarum potassium concentration into the normal range even in
the presence of a reduced total body petassium. The treztment of patassium depletion, particularly in the presence of +
cardrac iisease, renal disease or actdosis requires caraful attention to &cid-base balance and appropriate monitering of
serum electretyles, the electrocardiogram and the clinfcal status of the patient.

Information for Patients: Physicians should consider reminding the patient of the following:

To take each dose with meals and with a full glass of water or other liguid.

Totake each dose without crushing, chawing or sucking the tablets. If those patients are having difficulty swallowing

wholg fablats, thay may tey one of the following altemate methods of zdministration:

a. Break the tablat in half and take each half separately with a glass of water,

b, Peepare an aqueous (water) suspension as follows:

1. Piaca the whola tablat(s) in approximately one-hatt glass of water {4 fluld ounces).

2. Mlow approximately 2 minutes for the tblel(s) to disintegrate.

3. S4ir for about hakt a minute afler the tablet(s) has disintegrated.

4. Svr the suspension and consume the entire contants of the glass immediately by drinking or by the use of a straw.
a.. Add anotiier ane fluld ounce of water, swirl and consume immediatety.

6. Then, add an additional cne fluid ounce of water, swir ahd consuree immediately.

Aqueous suspension of Klor-Con®M Extended-release tablet that is not taken Immediately should e discarded, The

ust of other liquids fer suspendiag Klor-Con®M tablats is not recommended.

To take this medicine fellowing the frequenty and amount prescribed by the physician. This is especially impartant

if the patlent is also taking diuretics andfor digitalis preparations.

To check with the physiclan at onca if tarry stools or other evidence of gastrelntestinal bleeding fs noticed,
Lahoralory Tests: When bload Is drawn for analysis of plasma potassium it is important to recognize that artifactual
elgvalions ¢an ocour after impropes venipuncture technfue or as a sesult of im-vitro hemolysis of the sample.

Drug Inleractions! Polassium-sparing diuratics, angiotensin converting enzyme inhibitors (see WARNINGS).
Carcinogenesis, Mutagenesis, impairment of Fertiity: Carcinagenicily, mutagenicity and fertility studies in animals
hava not bean performed,

Potassium is a normal dietary canstituent.

Pregrancy: Pregnancy Category G: Animal repraduction studles have not been conducted with Klor-Con®M. It is
unlikely that potassium supplementation that does not lead to hyperkalemia would have an adverse effect on the fetus
or would affect reproductive capagity.

Nursing Mothers: The normal potassium fom content of human milk is about 13 mEq par ter. Since oral potassium
becomes part of the hedy patassium pool, so lang-as body potassium is not excessive, the contributien of potassium
chloride supplermentation should have littte or ne effect on the level in human milk,

Pediatifc Usa: Safety and effectiveness In pediatric patients have not been established.

ADVERSE REACTIONS

One of the mast severe adverse effects is hyperkalemia (see CONTRAINDICATIONS, WARNINGS and OVERDOSAGE).
There have alse been seports of upper and lowsr gastiointestinal conditions including obstruction, bleeding, viceration
and parforation (see CONTRAINDICATIONS and WARNINGS).

The most common adverse reactions to oral potassium salis are nausea, vemiting, flatulence, abdeminal
pain/discomfort and diarrhea. These symptoms are due to jrritation of the gastrointestinat fract and are best managed
by diluting 1he preparation further, taking the dose with meals or reducing the' amaount taken at ane time,
OVERDOSAGE

The administration of oral potassium salts to persons with normeaF excretory mechanisms for potassium rarely cauges
serlous hyparkalemia. However, if excratory mechanisms are Impaired or if potassium is administered too rapidly
{ntravenausly, potentially fatal hyperkalemia can result (see CONTRAINDICATIONS and WARNINGS), It is important to
recognize that hyperkalemia is usually asymptomatic and may be manifested only by an increased serum polassium
cancentration {6.5-8.0 mEg/L) and charagteristic elecirocardicgraphic charges {peaking of T-wavas, loss of P-waves,
depression of S-T segment and prolongatian of the OT-interval). Late manifestations inckide muscle paralysis and
cardiovascular collapse from cardiac arrest (8-12 mEq/L).

Treatment measutes for hyperkalenia Include the following:
1. Elimination-of foods and medlcanons containing petassium and of any agents witk putasslum-spanng
properiies.
2, Intravenous administration ef 300 te S00 mL/hr of 10% dextrose injection cantaining 10-20 unis of crystalline
insulin per 1,800 mL.
3. Gorrection of acidosis, if present, with intravenous sedium hicarbonate.
4. Ise of exchange resins, hemedialysis or peritoneal dialysis.
in treating hyperialamia, it should be recalled that in patients who have been stabilized on digitalis, too rapid a
lowering of the serum potassium concentration can produce digitalis toxigity.

TOSAGE AND AUMINISTRATION

The usual dietary intake of polassium by the average adult is 50 1o 100 mEq par day. Patassium.cepletion sufficient to
cause hypokalemia usually requires the {oss of 200 or more mEq of potassium from the total body stose,
Dosags must be adjusted to the individual:needs of each patient. The dose for the prevention of hypokalemia is
typically in the range of 20 mEq per day. Daoses of 40-100 mEq per day or more aze used for the treatment of
patassium depleon. Dosage should be divided if more than 20 mEq per day s given such that no more thar 20 meq
is given in a single dose.
Each Klor-Con®M20 tablet provides 1500 mg of potassium chlarice equivalent 10 20 mEq of potassium.
Each Klor-Con®M10 tahle? provides 750 mg of potassium chloride egquivalent to 10 mEg of potassium.
Klor-Can®M tablets should be t2ken with meals and with a glass of water or other liquid. This produet shoutd not be
taken on zn emply stormach because of its potential for gastric irrtation {ses WARNINGS).
Patlents having eifficulty swallowing whole tzbiats may iry one of the following afternate methods of administration;

a. Break the tablet in half and take each half separately with a glass of waler. s

b. Prepare an aqueous (waler} Suspension as follows:

1. Place the whole tablal(s) in appraximately one-half glass of water (4 fluid cunces).

2. Allow appreximately 2 mirutes for the teblet(s) to disinlegrate,

3. Stir for about haff a minute after the tablet(s} has disintegrated.

4. Swir the suspansicn and consurme the entine costents of the glass immediately by drinking or by the use of 2 straw.

5. Add another one fluid ounce of water, swiH and consuma immediately,

6. Than, add an additional one fiuid ounce of water, swirl and consume immedkately.
Aqueous suspension of Klor-Can®M Extended-refease tablet that is not takan Immediately should be discarded, The
use of other liquids for suspending Klor-Gos®M {aklels Is not recommended.
HOW SUPPLIED

Kior-Con®M20 Extended-release Tabfets, 1500 mg of patassium ehloride (20 mEq of potassium) are available in
bottles of 90 (NDC (245-0058-90); hattles of 100 (NDC 0245-0058-11); botiles of 500 {NDC 0245-0058-15);

~+
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Aqueoys suspenston af Klor-Con®M Extended-refease tablet that is not taken immediately should be discacded. The

wse of othar fiquids for suspending Klar-Gon®M tablets Is net recommended.

o take this medicine following the frequenty and amount prescribed by the physician. This is espedially imporiant

it the patient is also taking diuretics and/or digitalls preparations.

To check with the physician at once if tarry steals or other evidence of gastraintestinal bteeding is noticed.
Laboratory Tests: When biood Is drawn for analysis of plasma potassium it is Impartant to recognize: that artifactual
slevalions can occar after impeoper venipuncture technigue or as a result of is-vitre hamolysis of the sample.

Drug Inféractions: Polassiumr-sparing diuretics, angiotansin corverting enzyme inhibitors (see WARMNINGS).
Carcinogenesis, Mutagenssis, Impairmant of Feriity: Carcinogenicity, mutagenicity and ferfility studies in animals
hava not heen performed,

Potasslum s a normal digtary eenstituant.

Prognancy: Pregnancy Category G: Animal veproduction studies have not been conducted with Klof-Con®a4. it s
unlikely that potassium supplementation that does not fead to hyperkalemia would have an adverse offact on the fetus
or would affect reproductive capacity.

Nursing Mothers: The normal potassium lan content of human milk is abott 13 mEq per Iter. Since oral potassium
hecomes part of the body potassium pool, s long as hody potassium is not excessive, the contribution of potassium
chloride supplementation should have little or no effect on the level in human milk.

Pedialric Use: Safely and effectiveness in pediatric paﬂems fave not been estabiished.

ABVERSE REACTIONS

Qne of the most severe adverse effects is hyperkalemla (see EONTRAINDICATIONS, WARNENGS and OVERDDSAGE),
‘there have also been reparts of upper and lower gastrointestinat conditions Including cbstruction, bleeding, ulceration
and parforation (see¢ CONTRAINDICATIONS and WARNINGS).

The most common adverse reactions to oral potassium salls are nausea, vomiting, fatulence, abdominal
palnvdiscomfort and diarrhea. These symploms are due to Irritation of the gastrointestinal fract and are best managed
by diluting the preparation furiher, taking the dose with meals or reducing the amaount taken at one time. -

OVERDDSAGE

The administzation of orat patassium salts to persons with normal excretory mechanisms for polassium rarely causes
serigus hyperkalemia. Howaver, if excretory mechanisms are impaired ar if potassium is administered too rapidly
lnlravanuusly. potentially fatal hyperialgmia can resuit {see CONTRAINDICATIONS and WARNINGS). Itis impertant to
recagnize that hyperkalemia is usually asymptomatic and may be manifested anly by an increased sesum potassium
congentration {6.5-8.0 mEg/L) and characterislic electrecarditgraphic changes (peaklng of T-waves, 10$S of P-waves,
depression of §-T segment and arofongalion of the OT-interval). Late manifestations include muscle paratysis and
cardiovascular collapse fram cardlac amrest (3-12 mEqAL),

Treatment measures for hyperkaleenia incfuge tha following: .

1. Elimination-of foods and medicahonsbonlafnlng potassium and of any agents With potassium-sparng

propsriies.

2. Intravenous administration of 300 to 500 mLmr of 10% dextrose injection containing $6-20 units of crysialiing

insulln per 1,000 mL.

3. Gorrection of acidosts, if present, with infravenous sodiurn bicarbenate,

4. Use of exchangs resins, kemodfalysis or peritoneal dizlysis.

In treating hyperkaleia, it should be recalled that in patienis who have been stabilized or digitalls, toa rapid a

lowering of the serum petassium concentration can produce digitals toxicity.
DOSAGE AND ADMINISTRATION
The usual dietary intake of patassium by the average adult Is 50 to 100 mEq per ¢ay. Potassium depletian sufficient to
cayse hypolalemia usually requires the loss of 200 or move mEq of potassium from the total body store.
Dosage must be adjusted to the individual needs of each patient. The dose for the prevantion of hypokalemia is
typically in the range of 20 mEq per day. Doses of 40-100 mEq per day or more are used for the treatment of
potassium deplstion. Dasaga should be divided.if more than 20 mEqg per day IS given such that no more than 20 mEq
i3 given in a sinpla dose.
£ach Klor-Con®M20 tablet provides 1500 mg of potassium chloride equivatent to 20 mEq of potassium.
Each Klor-Con®M10 {2blst provides 750 mg of potassium chiride equivalent to 10 mEq of potassiurn.
Klor-Cen®M tablets sheuld be taken with meals and with a glass of water or other iquid. This product shouid not be
1aken on 2n empty stomach hecause of its potential for gastric irritation {see WARNINGS).
Patients having difficulty swalicwing whole tablets may try ore of the following altemnate methods of administration:

a. Break the tablet in haif and take each half s¢parately with a glass of water.

b. Prepare an aqueous {wates) suspensicn as foll ows:

1. Place the whole tablel(s) In appreximately one-half glass of water (4 fluid aunces)

2. Allow approximataly 2 minutes for the tablat(s) ta disintegrate.

3. Siir for about kalf a minute after the tabfet(s} has disintegrated.

4. SwiH the suspension and consuma te entire contents of the glass immediately by drinking or by the use of a straw,

5. Add anothes one flud ouzce of water, swirl and consume immediatefy.

6. Then, add an additiona? one fiuld ounce of waler, swirl and consume immediately.
Aqueaus suspension of Klor-Con®M Extanded-refease tablet that is rot taken immediately should be discarded. The
use of other tiquids for suspending Klor-Con®M tablets is not recommended,
HOW SUPFLIED
Kior-Gon®M20 Extended-refease Tablets, 1500 mg of potassium chloride (20 mEq of potassium) are available in
bottles of 90 (NDC 0245-0058-90); bottles of 100 (NDC 0245-0058-11); bottles of 500 (NDG 9245-0058-15);
botiles of 1300 (NDC 0245-0058-10) and cartans of 106 {or unit dose dispensing (NDC 9245-0058-01). Klor-Con®
M20 tablets are white, oblong, imprinted U5 20 and scared for flexibility of dosing.
Klor-Con®*M10 Extended-release Tablats, 750 mg of potassium chloride (10 mEq of petassium) are avaifable in
botiles of 90 (NDG 0245-0057-90}; betiles of 100 {NDC 0245-0057~11); bottles of 1000 (NDC 0245-0057-10); and
cartons of 100 for unit dose dispansing (NDC 0245-0057-01). Klar-Con®M10 tablats are white, ablang and
imprinted USL 0.
Storage Condltions: Keep fightly ciosed Stare at contvolied room tamparature 15-30°C (59-86°F).

Mariufaciured by: Upsher-Smith Labaramrjes, Inc.; anneapul:s MK 55447 :
Cerlain manufacturing operatmns have ' Rav. 9500
been pérfoaned by ather s, A . 40-05800
Cnpynghl©20U0 A?I ilg fs reserved a T










CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
ANDA 74-726/S-005, S-006, S-007 and S-008

LABELING REVIEWS




REVIEW OF PROFESSIONAL LABELING #1
Supplement (FPL})

ANDA #: 74-726/S-008

NAME OF FIRM: Upsher-Smith Laboratories, Inc.

NAME OF DRUG: Potassium Chloride Extended-release Tabiets USP,
10 mEq and 20 mEq.

DATE OF SUBMISSION: September 14, 2000

LABELING COMMENTS:

1. CONTAINER: 10 mEq and 20 mEq botties of 80 mg
Satisfactory in final print as of the September 14, 2000 submission.

2. PACKAGE INSERT:
Satisfactory in final print as of the September 14, 2000 submission.

RECOMMENDATIONS:
Approve the supplement

FOR THE RECORD:

1. Review based on the labeling of K-Dur® (Potassium Chioride Exiended-release Tablets)
Schering-Plough Research; NDA N19-439/5-015; Approved December 20, 1990.

2. This labeling supplement (SL-008) was submitted in conjunction with supplement SCR-005,
and chemistry supplements SCA-006 and SCS-007 for the addition of a new 90 count

package size and revised tablet debossing f
gt
3. The supplement was originally submitted as a CBE, however, this was denied. ;ﬁdﬁ) d.au:fa,én@
I5¥ed

cC: ANDA 74-726/S-008
DUP/Division File
HFD-613/JBariow/JGrace{no ¢c?)
V. \FIRMSNZ\UPSHER\LTRS&REV\M?ZGSB apl
Review

Endorsements:
HFD-613/JBarlow

HFD-613/JG i
race % i \qx)»”



CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
ANDA 74-726/S-005, S-006, S-007 and S-008

CHEMISTRY REVIEWS




Food and Drug Administration
Center for Drug Evaluation and Research
Office of Generic Drug
Chemistry, Manufacturing and Controls Review

ANDA:74-726/8-005, 8-006, S-007 and S$-008

NAME AND ADDRESS OF APPLICANT:
Upsher-Smith Laboratories, Inc.
Attn: Mark S. Robbins

14905 23*® Avenue North
Minneapolis, MN 55447

Telephone: (763) 473-4412

PURPOSE OF AMENDMENT/SUPPLEMENT :

To provide for manufacturing scale-up, equipment and process
parameter changes, tablet deboss change and addition of a 90-
count bottle:

S-005: Manufacturing Scale-Up, Including Equipment and Process
Changes.

S-006: Addtion of %0-Count Bottle;

S-007: Tablet Deboss Change; and,

5-008: Labeling related to $-006.

DATE (S) OF SUBMISSION(S) and OTHERS (AMENDMENTS, TELECON OR OTHERS) :

09/14/00: Original submission as “Special Supplements, CBE 307;
10/03/00: TelCon

10/06/00: TelCon

10/16/00: CBE was denied by the agency;

11/13/00: Labeling: Acceptable (FPL are acceptable);

12/22/00: Amendment/Re-submission as CBE-30 {accepted)

NONPROPRIETARY NAME:
Potassium Chloride Extended-Release Tablets USP

PHARMACOLOGICAL CATEGORY TRADE NAME
Potassium Supplementation N/A
DOSAGE FORM POTENCY RX OR OTC
Tablets i0 & 20 mEqQ Ry

REMARKS AND CONCLUSION:
CMC Closed. Pending for bio review.

Reviewer: Bing Cai, Ph.D. Date Compieted: Febrﬁary 16, 2001



SAMPLES : N/A
RELATED IND/NDA/DMF(S): N/A

LABELING: N/A
BIOEQUIVALENCY: Pending
ESTABLISHMENT INSPECTION: N/A
PACKAGING: see below.
STERILIZATION: N/A

COMPONENTS, COMPOSITION, MANUFACTURING PROCESSING & STABILITY:
These supplements (CBE-30) provide for manufacturing scale-up,
equipment and process parameter changes, tablet deboss change and
addition of a 90-count bottle. They are summarized in below.

Please note that there are two facilities (- ang USL) ut111zed for
manufacturlng of these DY O DO OVEd he oriainal ANDA and

Current

In process control testing NO CHANGES ON SPECIFICATIONS
modifications for

Deboss “USL 20¢ “us 204
“UsL 10 '
New bottle (90-count bottle for | The 90-count bottles will utilize the same
both M10 and M20) C/C used to package the current approved
100-count bottles.
Labeling Changes To reflect above changes regarding the

addition of S0-count bottle for both

strengths, deboss change for Klor-Con® M20
tablet and minor editorial changes




cc: ANDA 74-726
Division File
Field Copy

Endorsements: &)\’L\’VO\ 0\ 0;57@»
HFD-625/B. Cai/02/16/01 5

HFD-625/M. Smela/ MW 2,'2_0[01

\\CDS008\WP51F99\FIRMSNZ\UPSHER\LTRS&REV\ 74726505 .RV1.BBC.DOC

F/t by:

Rio nrs©

™ {A@Qo\



Addendum to Chemistry Review #1

ANDA Number: 74-726/S-005, $-006, S-007 and S-008
Drug: Potassium Chloride Extended-Release Tablets USP
Firm: Upsher-Smith Laboratories, Inc.

These supplements provide for manufacturing scale-up, equipment and
process parameter changes, tablet deboss change and addition of a 90-
count bottle have been reviewed February 2001. They were Chemistry
Closed, pending for bio review.

The Bio review now has completed (signed on 6/25/01) and it is found
Acceptable. The review comments included a Telephone Amendment dated
3/22/01 requested by DBE.

The ANDA supplements are approvable.

Bing Cai/01/30/01
Review Chemist

Mike Smela
Team Leader



cc:ANDA #74-726
DUP File
Division File
Field Copy

Endorsements \\§
HFD-625/BCai/06/25/01 /62601

HFD-625/MSmela/6/25/01 W
|+ jo!

Project Manager:
HFD-625/M.Dillahunt, PM/

V:\FIRMSNZ\UPSHER\LTRS&REV\74726505.add.bbc.doc

F/T: DJ 6/25/01



CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
ANDA 74-726/S-005, S-006, S-007 and S-008

BIOEQUIVALENCE REVIEWS




Potassium Chloride Extended Release Tablets, USP Upsher-Smith

Klor-Con®, 20 and 10 mEq Minneapolis, MN
ANDA #74-726/SCR 005 Submission Date:
Reviewer: Nhan L. Tran March. 22, 2001

File: 74726D.301
REVIEW OF A SUPPLEMENT

HISTORICAL BACKGROUND:

The firm previously conducted an acceptable in-vivo bioequivalence study on its test product,
Potassium Chloride Extended Release 20 mEq Tablets and received Agency approval on
November 20, 1998. A waiver request (Supplements 001 and 002) for its Potassium Chloride
Extended Release 10 mEq Tablets based on acceptable dissolution testing on the test and
reference products of 10 mEq tablets, and proportional compositions of 10 mEq and 20 mEq
tablets of the test product was approved on August 9, 2000.

In December 2000, the firm submitted an amendment to the supplements to request package size

and process changes. The following information was submitted to support the amendment:

e Multi-media dissolution data comparing data generated in the year 1995 (submitted in the
original application) for Klor-Con M20 (bio-lot 15112) to the data generated in the year 2000
for the same bio-lot

¢ Multi-media dissolution data comparing data generated in the year 2000 for Klor-Con M20
{bio-lot 15112) to the data generated in the year 2000 for the Klor-Con M20, manufactured
by the proposed process, Lot 66203

e Multi-media dissolution data comparing Klor-Con M10 manufactured by the approved
process (lot 66689) to the data generated for the product manufactured by the proposed
process, Lot 66204. ‘

The Division of Bioequivalence has reviewed the data and concluded that dissolution

data submitted by the firm were incomplete. The DBE would like the firm to subrnit
additional data using acetate buffer {(not phosphate butfer) pH 4.5, since phosphate

solution pH 4.5 does not have a good buffer capacity, and dissolution may be affected.
Comparative dissolution data performed in acetate buffer pH 4.5, for 20 mEq and 10 mEq, are

submitted in this submission.

Review of dissolution data using acetate buffer pH 4.5:

1. Dissolution data comparing Klor-Con M20 biocequivalency Lot 15112 (data generated
for the original application in 1995) to data generated in year 2000 and to Klor-Con M20,
Exhibit Lot 66203, manufactured via the proposed process.

‘Method: Paddle at 50 RPM






Additional data submitted by the firm indicated that:

L. For Klor-Con M20, dissolution data of the bio-lot 15112 and the lot manufactured by the
proposed process {lot 66203), in acetate buffer 0.05M pH 4.5, are comparable. {2 = 67.

2. For Klor-Con M 10, dissolution data, in 0.05M acetate buffer, pH 4.5, of the lot
manufactured by the approved process (lot 66689%) and the one manufactured by the
proposed process (lot 66204) are comparable. f2 = 53.

RECOMMENDATION:

After reviewing the data submitted by Upsher-Smith, the Division of Bioequivalence has
concluded that dissolution data are adequate for approval of Level 2 SUPAC MR Process

Changes. ~
Nhan L. Tran, Ph. D. M/W 6
Review Branch iI
RD INITIALED S. NERURKAR N M AECILY-Y
FT INITIALED S. NERURKAR
- /

V4 - :

Concur:ﬂ’u//%, W - Date:_ 6/ 2'5:/0/

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

cc: ANDA # 74-726 (original, duplicate), HFD-655 ( Nerurkar, Tran), Drug File, Division File



cC: ANDA
ANDA DUPLICATE
DIVISION FILE
HFD-651/ Bio Drug File
- HFD-655/ Reviewer

Endorsements: (Final with Dates)
HFD-655/ Reviewer (tran) )}y f—12~
HFD-655/ Bio team Leader (nerurkar)

HFD-650/ D. Conner /Z%;’Aéy/Zé;Zb/

1. DISSOLUTION DATA (DIS) All Strengths
Qutcome: AC

Outcome Decisions: AC - Acceptable

WinBio Comments:






























CC: ANDA74-726/s005
ANDA DUPLICATE
DIVISICN FILE
HFD-651/ Bio Drug File
HFD-650/ Nhan. L. Tran

V:\FIRMSNZ\74-726\1trs&rev\74726D.d00
Printed in final on 02/26/2001

Endorsements: (Final with Dates)
HFD-655/ N. Tranhne™

G )
HFD-655/ Bio team Leader ! a4 !
HFD-650/ D. Conner

BICEQUIVALENCY - submission date: December 22, 2000

8. OTHER (OTH) INCQMPLETE Strengths: 20meq and 10megqg
Qutcome: IC

WinBio Comments: Chemistry consult



CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
ANDA 74-726/S-005, S-006, S-007 and S-008

ADMINISTRATIVE and CORRESPONDENCE
DOCUMENTS




MEETING MINUTES

Meeting Date: 9 March 2001 Time: 1300

Location: MPN II Conference Room A

Potassium Chloride Extended Release
Tablets

ANDA 74-726

Drug Name:

Meeting Type: Internal
Meeting Chair: Rabi Patnaik, DBE
Meeting Recorder:

Steven Mazzella, R.Ph.

FDA Attendees, titles and offices:

Nhan Tran, Ph.D.
Kuldeep Dhariwal, Ph.D
Rabi Patnaik, Ph.D.
Michael Smela, Ph.D.
Bing Cai, Ph.D.

Reviewer, DBE

Reviewer, DBE

Deputy Director, DBE

Team Leader, Chemistry Team 2
Reviewer, Chemistry Team 2
Project Manager, DBE

Steven Mazzella, R.Ph.

Meeting Objectives:

1. To discuss the dissclution data submitted by Upsher
Smith in support of SUPAC MR level II process changes
for ANDA 74-726.

Discussion Points:

1. Upsher Smith has submitted a supplement to ANDA 74-726,
Potassium Chloride Extended Release Tablets, 20 meq and
10 meq for SUPAC level II process changes. The 20 meq
was approved based on acceptable bicequivalence studies
and dissolution testing data in three media. A waiver
of in-vivo bloequivalence studies was granted for the
10 meq based on acceptable bioequivalence studies for
the 20 meq and acceptable dissolution testing for the
10 meqg in one media. Upsher Smith has not marketed
elther product. Upsher Smith doesn’t have any 20 meq
product manufactured under the approved process.



Upsher Smith does have 10 meq product manufactured
under the approved process.

The use of historical dissolution data from an approved
process is permitted.

The original dissolution testing used a phosphate
buffer pH 4.5. The USP states that a phosphate buffer
can’t go below pH 5.8.

Decisions {(agreements) reached:

1.

The Division of Biocequivalence (DBE) can grant a bio
walver under SUPAC MR. Since Upsher Smith doesn’t have
any 20 meq product from the approved process, they can
use historical dissolution data. In addition, the DBE
requests that Upsher Smith conduct additional
dissclution testing in acetate buffer pH 4.5 for the 10
meqg and 20 meq tablets. '

Action items:

1.

The DBE will inform the firm of the additional
dissolution testing requested in acetate buffer pH 4.5
for the 10 meq and 20 meq tablets.



'

CBE~ THIRTY (30) DAY SUPPLEMENT ROUTING FORM

Thig form is to acconpany all CBE-30 Day supplements. Unon completlon,
‘return to. the OGD ‘Document ‘Room ~

:I. To. be completed by the 0GD Document Room using information from
the applzcaut Cover letter: :
'.DﬁrEAPROGESSED: . &5ﬁ9f T SRR
'APPLICATION # : —11—}-5?2[0 SUPPLEMENT # : _5-005

II: To be determined by Chemistry pivision Staff.
Date and imitial appropriate category{

: Thlrty (30) Day CBEsg:

_ Qualifies as Does th}‘ ' Dees uot Doesznat
Chemistry Div, CBE-30 (GR) .| Qualify. This Qualify. Qualify. This
Staff ‘ ' is a CBE-0. . {This is an is a Prior

§sles) Annual Approval
s Report (DA) | Supp. (D)

Chemietry/Micro ﬂih&QQ ' ‘
Project QJLG¢¥’

Manager (s)

Micro and/or

Labeling Team 'k%ﬂ
| Leader (as : ;
_needed) , - , ' o

| Chemistry Team
Leadexr

Chemistry Div.
|’ Dir. Ox Deputy*
Dir. '

*Div/Deputy Director signature needed only when: 1) CBE elevated to PAS
‘or 2) PM/TM recommend different actions,

0K 60 CBE-20 0o MMM on) la/a%/cv

ITI. To Progect Manager Chemlstry Team jL
Prepare 1etter and notlfy appl:cant by telephone when CBE is
denied because it is a prior approval supplement.

: - : DATE:

thify appllcant by telephone that inapproprmate CBE category
used. _ o _-u DATE L .

Request that appllcant w1thdraw supplement when CBE qualifles for
submSSlon as an Annual Repert DAIE e o

Iv. -To Documeut Réom*_

‘Record appropriate CBE Code. ,é?‘i“
File in archival submissien '
















Page 2
Continuation of telecon between 0OGD and Upsher-Smith, Oct.6,2000.

Mr. Smela suggested the firm make it clear to the above offices
that they are looking for CBE-30 approval.

The firm will submit correspondence to the Division of
Bioequivalence and the Office of Pharmaceutical Science and
include a cc to each office.

Mr. Smela informed the firm that they will be receiving a CBE-
denial letter, however they can submit an amendment to their
supplemental applications with the data required in SUPAC-MR or
the outcome of their discussions with the above offices and
request classification back to CBE-30.

V:\FIRMSNZ\UPSHER\TELECONS\74726.tcon5.doc
CC: ANDA 74-726
Chem Div I, T-con Notebook









This letter is to notify you that an approved supplement is
required for .the proposed changes and that the supplements. are
under review. Please do not implement the proposed changes until
you receive notification that the supplemental applications are
approved. Alternatively, you may amend these supplements with
the appropriate information and re-institute their CBE-30 status.

Sincerely yours,

c}:,a_____‘%q-_n;::S§*=ﬁmhﬁ_____ﬂ\G\Yx‘bg

&~ ~ Rashmikant M. Patel, Ph.D.
Director '
Division eof Chemistry T
Office of Generic Drugs
Center for Drug Evaluation and Research

cc: ANDA 74-726
Division File
FIELD COPY

Endorsements:

' : 10 HDC?C
HFD-625/MSmela/10/6/00 MM /

HFD-617/MDillahunt PM/10/3/00 Al fabkectd o/w
Vi \FIRMSNZ\UPSHER\LTRS&REV\74726305 CBE.DCC

DRAFTED by: MDillahunt
F/T by:





