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ANDA: 74-726/S-009, S-011, S-015, S-016 and s-017  JUN 6 2003

Upsher~Smith Laboratories, Inc.
Attn: Mark S. Robbins, Ph.D., J.D.
14905 23*® Avenue North
Minneapolis, MN 55447

Dear Sir:

This is in reference to your supplemental new drug applications
dated February 14, 2001 (S-009 and S-011) and May 6, 2002 (S-015,
S5-016 and S$-017) submitted under section 505(j) of the Federal
Feod, Drug, and Cosmetic Act (the Act), regarding your
abbreviated new drug application for Klor-Con® M, (Potassium
Chloride Extended-Release Tablets), USP 10 mEq and 20 mEq.

Reference is also made to your amendments dated April 11, 2003
and May 22, 2003.

The supplemental applications, submitted as “Prior Approval
Supplements” provide for the following changes:

S-009: Reformulation of the 10 mEq and 20 mEq tablets.
S-011: Labeling for the 10 mEg & 20 mEqg tablets.
8-015: Manufacturing Revision (Scale-up of

$-016: New Strength (15 mEq extended-release tablet).
$=017: Labellng for 15 mEq extended-release tablet.

(b) (4) )

With regard to $-016 providing for an-addltlonal-strength (15
mEqg) of the drug product, we note that the listeéd drug product
(RLD) referenced in your application, K-Dur Extended-release
Tablets of Key Pharmaceuticals, Inc,, is subject to a period of-
patent protection. As noted in the agency’s publication entitled
Approved Drug Products with Therapeutic Equivalence Evaluations,
the “Orange Book”, U.S. patent 4,863,743 (the ‘743 patent) is
scheduled to expire on September 5, 2006. Your application
contains a paragraph IV patent certification to the ‘743 patent
under Section 505(3) (2) (A) (vii) (IV) of the act stating that the
‘743 patent will not be infringed by your:. manufacture, use, or



sale of Klor-Con M Extended-release Tablets, 15 mEqg. Section
505(3) (5) (B) {(1ii) of the act provides that approval of an ANDA
shall be made effective immediately unless an action is brought
against Upsher-Smith Laboratories, Inc. {Upsher-Smith) for
infringement of the ‘743 patent. This action must be brought
against Upsher-Smith prior to the expiration of forty-five days
from the date the notice provided urider paragraph (2)(.)(1) was
received by the patent/NDA holder. You have notified FDA that
Upsher-Smith complied with the requirements of Section

505(j) {2) (B) of the Act and that no action for patent
infringement was brought against Upsher-Smith within the
statutory forty~five day period. You have also informed the
agency that the marketing of the 15 mEg strength of the drug
product falls within the license to the ‘743 patent granted to
Upsher-Smith by Schering-Plough under a settlement agreement
signed in June 1997.

Furthermore, with regard to $-016 providing for Klor-Con M15
Extended-release Tablets, reference is made to the suitability
petition submitted under Section 505(j) (2) (C) of the Act and
approved on July 9, 2001, permitting you to submit this
supplemental ANDA for a drug product that differs in strength
from that of the reference listed drug product (RLD}.

We have completed the review of these supplemental applications
and have concluded that all three strengths of the drug product
are safe and effective for use as recommended in the submitted
labeling. Accordingly, the supplemental applications are
approved., The additional strength of the drug product, Klor-Con
M1l5 Extended-release Tablets can be expected to have the same
therapeutic effect as that of an eguivalent dose of the listed
drug product upon which the agency relied ‘as the basis of safety
and effectiveness. Your dissolution testing should be
incorporated into the stability and quality eontrol program using
the same method proposed in your supplemental application.

We note that Upsher-Smith was the first applicant to submit a
substantlally complete ANDA containing & paragraph IV
certification tée the ‘743 patent. Therefore, with this approval
and as provided for under the Drug Price Competition and Patent
Term Restoration Act of 1984 (Hatch- ~Waxman- Amendments) in Section
505 (5) (5) {B) (iv) of the act, Upsher-Smith is eligible for 180~ day
generic drug exclusivity for Klor-Con M15 Extended-release :
Tablets with réspect to the ‘743 patent. This exclusivity will
begin to run on the date Upsher-Smith begins first Commercial.
marketing of Klor-Con M15 Extended- release Tablets



With respect to thé “first commercial marketing” trigger for the
commencement of this exclusivity, please refer to 21 CFR 314.107
(c) (4). The agency expects that Upsher-Smith will begin
commércial marketing of the additional strength of this drug
product in a prompt manner. Please submit correspondence to your
ANDA stating the date that commercial marketing of the additional
strength commenced.

We remind you that you must comply with the requirements for an
approved abbreviated new drug application described in 21 CFR
314.80-81 and 314.98. The 0Office 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 that you intend to use in your
initial advertising or promotional campaigns for the additional
strength. Please submit all proposed materials in draft or mock-
up form, not final print. Submit both copies together with a
copy of the 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 the Division of Drug Marketing, Advertising, and
Communications (HFD-40) with a completed Form FD-2253 at the time
of their initial use. o :

The material submitted is being retained in our files.

Si rely yours,

Dlrector
Qffice of Generic Drugs
Center for Drug Evaluatlon and Research
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KLOR-CON®M
Potassium Chloride
tended-release
Tablets, USP

MICRO-DISPERSIBLE 00150
TECHNOLOGY® KLORCWM

10 mEq, 15 mEq and 20 mEq

DESCRIPTION

Klor-Con®M20 Is an Immediataly dispersing extendad-release oral dosage form of polasslum chioride containing 1500 mg
of microencapsulated golasslum chloride, USP equivalent to 20 mEq of potassium (n a tablel.

Kior-Con®M15 Is an immediatety dispersing extended-release oral dosage fore of potassium chlorige contzining 1125 mg
of micragncapsulated potassium chlpride, ISP eguivalent 1o 15 mEq of polassium in a tahlet.

Kor-Gon®*M10 Is an immediately dispersing extended-release oral dosage ferm of potassium chloride cortainiag 750 mg
of microencapsulated polassium chioride, LiSP equivalent to 10 mEq of potasstum in a fablet,

These formulations are imended ta slow the release of polasslum so that the likeERood of 2 high localized concentraflon of
potassium chioride within the gastraintestinal tract Is reduced.

Klor-Con® M I5 an electrolyte replenisher. The chemical name of the active Ingredient is potassium chloride, and the
structeral formula is XCE (moleeular weigfit: 74,55). Potasslum chiorige, USP ecours as a white, granular powder or as
coforiess grystals. H Is odarless and has a saling taste. its selutiens are neutral to litmus. It Is freaty soluble In water
and Insoluble In afcckof.

Klor-Con™ M 15 a tatlet formulation {ned enterle coated or wax matrix) containing individually micreencapsulated
potasslum chieride crystals which disperse upan lablet diginteqration. In simefated gastric fluid at 37°C and in 1he
absence of outside agitation, Klor-Gon® M begins disinlegrating Into misroencepsutated crystals within saconds ang

complately disinfegrates within ong minute. The microencapsulated crystals aresgormufated 20 provide an extended
release of patassium chioride.

Inactive ingradients: croscarmellese Sedium, ethylcellutose and micrun:ysialllna call ,e.n

CLINICAL PHARMAGCOLOGY

Tha patassium an Is the principal Intracellular cation of most body lissues. Potassium jons D a number of
assentlal physlctoglcal pracesses Including the maintenznce of Intracelfular tonicily, the 1ra n of nerve
mpulses, the centraction of cardiac, skeletal and smooth muscle and the mafnienance of normal renat fu

The Intragellular congentration of potassium i approximatesy 150 to 160 mEq per Hter. The normal adult plasma
concenteation Is 3.5 ta 5 mEq per liter. An active ion iransport syster maintains this gradient across the plasma membrane,
Potasslum Is 2 normal dietary constiluent and under steady state conditlons the amount of potassium absorbed from
the gastrointestinal tract is equal to the amount excratad In the uring, The usuaJ dfat&mma}c_&q‘ QO}“S?IUUI 55010
100 mEq per day.
Polassium depletion wilf occur whenever the rate of potassium loss through renal excrellon and/or loss from the
gastrolptestingl tract exceeds the rate of polassium Intake. Such depietlon usually develaps as a consequence of
therapy with diuredies, primary or secondary hyperaldosisronism, diabellc ketoacldosls or inadequate reptacement of
polassivm in pattents on profonged parenteral putrition. Bepletlon can devalop rapidly with severe giarrhea, espacially
It associated with vemiting. Potasslum daplation due to these causes Is usually accemparled by 2 concomitant Joss of
chloride and is manlfested by hypokalemia and metabolic alkalosis. Potassium depletion may produce weakness,
fatlgue, disturbances of cardiat rhythm {primarily eclopic beats), promingnt U-waves in the electrocardiogram, and In
advanced cases, flaccid paralysis ang/or fmpaived abifity to concenteate urine.
If patassium depletion assoclated with matabolic alkalosls cannot be manzged by carrecling the fundamental cause of
the deficiency, e.g., where the patlent requires fong term diureilc therapy, supplemental potasslum in the fcrm of high
potasslum food or potassium chioride may be abte to resiore nommal potassiuim levels.
In ram clrcumstances (e.g., palients with renal lubular acidosis) potassium deplellon may be assocfated with metabelic
acldosis and hyperchloremia. in such pallents potassium replacement should be aceomplished with potasslum salts other
than the chlorde, such as polassium bicardonate, potassium ciirate, potasslym acetate or potassiwm gluconate.
INDICATIONS AND USAGE
BECAUSE OF REPORTS OF ENTESTINAL AND GASTRIC ULCERATION AND BLEEDENG WITH EXTENDED-RELEASE
POTASSIUM CHLORIDE PREPARATIONS, THESE DRUGS SHQULD BE RESERVED FOR THOSE PATIENTS WHQ
CANNOT TOLERATE OR REFUSE TO TAKE LIQUID OR EFFERVESCENT POTASSIUM PREPARATIONS OR FOR
PATIENTS IN WHOM THERE IS A PROBLEM OF COMPLIANCE WITH THESE PREPARATIONS.
1. For the lreatmant of patiants with hypokalemia with or wilhout metabolic alkalesls, in digltalls intoxicatlon and In
patlents with hypokalemic famillal perfodic paralysis. If hypokalemlz is the result of ditwalic therzpy, consideration
shoutd be given to the use of a lower dase of diuratic, which may be sufficient without leaging 1o hypokalemla,
2, For the pravention of Bypokalemia fn patients whe would be at particular risk If bypofalamia were to devalop,
8., digitallzed patienis or patients with slgnificant cardiac arrhythmlas.
Tha use of potasslum saits in patients recelving diuretics for uncomplicated essential hyperiension Is offén unnecessary
when such patients have  narmal dietary patiern and when Jow doses of the diurelic are usad. Serum potassium
should be checked perfadically, however, and if hypokalenia ecgurs, dietary supplementation with potassium-
containing feods may be adequate to contrel milder casks. In more severa cases, and if dose adjustment of the diyretic
{s ineffective or vnwamanted, supplementallon with potassium salls may be indicated.
CONTRAINDICATIONS
Potasslum supplements are contraindicated In patients wilh hyperkalemia since a further increase In serum patassium
concentratlon in such patients can praduce cardiac amest. Hyperkalemia may complicate any of 1he following conditions:
chrenle renal fallure, systemie acidosis, such as dfabelic acidosls, acete dehvdration, extensive tissue breakdown as In
severe burns, adrenal Insufficlency or the administration of a podassium-sparing diuretic (e.g., $pironalactane,
triamierane or amllorlde) (360 OVERDOSASE).
Extended-release formulations of polassium chlorde have produged esophageal uiceration In cerizin cardiac patients
with esophageal compression due o enlarged left atrium, Polasslum supplementation, when indicated In such
patients, should be given as a liquld praparation or as 2n aqueous (water) suspenslon of Kior-Gon®M (see
PRECAUTIONS; Infarmation for Patients and DOSAGE AND ADMINISTRATION seclions).
Al sofid oral dosage ferms of potassium chioride are contraindlcated fn any patient In whom there Js structural,
pathologlcal (e.g., dlabetic gastroparesis) or pharmacologlc {use of anticholinergic agents or other agents with
anticholinergic properties &t sufficient doses to exent aniichollngrgic efects) cause for armest or delay irt tablet passage
through the gastrelntestinat tract.
WARNINGS
Hyperkalermia (See OVERDOSAGE)—In pallents with impalred mechanisms for excreting potassium, the administration of
polassiom salls can produce hyperkalemla and cardlac arrest, This occurs most commanly in patlents given polassium
by tha intravenous route but may also occur In patfents given potasstum orally. Potentially falal hyperkalemlia tan
develop rapldly and be asymptomatic. The use of polassium salis in patfents with chronic renal disease or any other
cenditlon which Impalrs potassium excretlon, reguires particularly careful manitoring of the serum potassium
concentration and approprizte doszge adjustment.
Intaraciion with Polassium-Sparing Diurstics—Hypokalemia shauld not be treated by the concomitant adminisiration
of potassium salts and a potassium-sparing diuretic {e.g., splronolactene, trlamterene or amiloride} since the
slmultanesus adminlstration of these apents can produce Severe hyperkalemia,
Interaction with Anglolensin Convarting Enzyme Inhibilors—Angiotensin convarting enzyme (ACE) Inhibitors (e.0.,
capiopril, enalapril) will produce some potassium retention dy Inhlbiting aldosterons production. Polassium
supplements should be given te patiants receiving ACE inbibitors orly with ¢lese menltoring.
Gastrolptestinal Lesions—Solid oral dosage forms of potassium chioride can produce ulcerative and/or stenotic lesions
of the gastrolnlestinal tracl. Based on spontaneaus adverse seaction reparts, enteric coaled preparatlons of potassium
chloride are assoclated wilh an Increased frequency of small bowel lesions {40-50 per 100,000 patient years) compared
to oxtended-release wax matrx formulations (fess than one per 100,000 pailent years), Because of the lack of
extensive marketing experlance with microencapsulated oroducts. a comparizan hatwaean sunh nrodirte and wav



4. Swirl tha suspanslon and consume the antlre cantents of the glass Immedfalely by drinking cr by the use of a straw.
§. Add angther ane {luid ounce of water, swirl and ¢onsuma immadiately.
6. Than, add an addllonat ene flud ounce of water, switl and consume Immediately.

Aqueous suspansion of Kfor-Con*M extended-release tablat that is not taken Immedialely should be discarded. The

wse of cther liquids for suspending Klor-Can® M fablats IS not recommended.

Ta tzke this medicine Foliowing the frequency and amount prescribed by the physician. This is especiaily impodant i

the pallent Is afso taking diuretics andfor digitalls preparatfons.

To cheek with Lhe physician at once i tamy stacls or other evidence of gastrointeslinaf bleeding is noticed.
Latorafory Tesis: Whan blood Is drawn for analysls of Hlasma polasstum it is Importand 10 recognize that artifactual
elavations can occur atter Improper venipuncture tachnique or as a result of fa-vitro hemolysls of the sample. .

Drug Interactions: Potasslum-sparing diuretics, angiotensin canverting enzyme inhibitors (ses WARNINGS).
Carclnogenesis, Mutagenesls, Impairment of Ferlility: Carcinogenigity, mutagenicity and ferfility studies in animals have
not been pedormed.

Patassium Is a normal dietary constituent,

Pregrancy: Fregnangy Category C: Animal reproductlon studies have not been conducted with Klor-Con®M. 1t Is
unllkely that potassium spplementation that does not lead to hyperkalamla would have an adverse effect on ihe felus
or wauld aifect reproductive capacity.

Nursing Mothers: The narmat potassiurt fon content of kuman milk Is abaut 13 mEq per fiter. Since ogal potassium
becomes part of the body potassium pool, $o leng as body potassium is not excessive, the contribution of potassium
chioride supplementation should have litle or no effect an the fevel In human milk.

Pedlatric Usa: Salaly 2nd effectiveness In pedialric patlents have not been established.

RDVERSE REACTIONS

One of the most severe adverse effects is hyparkalemiz (see CONTRAINDICATIONS, WARNINGS and OVERDOSAGE).
Thare have also been reperts of upper and lower gastrointestinal condilloas Inctuding uhs!ructlon bleeding, slceratign
and perforaticn (see CONTRAINEICATIONS and WARMINGS).

The mast common adverse reactions ta cral polassium salis are nausea, vomiling, flatutence, zbdaminal
palr/discomiort and diarhea. These Symptoms are due to imitation of the gastrointestingt tract and are best managed
by diluding the preparation further, taking the dose with meals or reducing the amount taken at one time.

OVERDOSAGE

The administration of aral polassium salts 1o persons with normal excretory mechanisms for potassium rarely causes
sarious hyperkalemia. However, If excretory mechanisms are impaired or If palasslum Is administered teo rapldly
Intravennusly, potentially fatal hyperkaternia can result {s¢¢ CONTRAINDICATIONS and WARNINGS). 13 is Important to
recognize that hyperkalemia Is wsually asymptomatic and may be manHested only by an ircreased serum polassium
concentration {6.5-8.0 mEg/L) and charactaristl; slectrocardiographic changes (peaking of T-waves, loss of P-waves,
deprassion of $-T segment and prolongation of the QT-interval). Late manifestations Include muscle paralysis and
cardiovascular collapse from casdlac aerest (3-12 mEq/L).
Treatment measures for hyperkalemia Include the following:
1. Ellminatlon of foeds and medicalions containing poltasslum and of any agents with potassium-sparing
prapertigs,
2. Imravenqus admiristeation of 300 1o 500 mUr of 10% gexlrose Injection cantalning 10-20 unils of crystzlline
Insulin per 1,000 mL
3. Correcllon of acidosls, if present, with Intravenous sedium bicarbonate.
4. Use of exchange resins, hemodialysls or peritoneal dialysls.
In treating hyperkalarnia, it should be recalled that in patients who have been slabilized on digialis, 100 rapid a
lowering of the serum potassium concentralion can produge digitalis toxicity.
[OSAGE AND ADMINISTRATION
The usual dietary Intake of potassium by lhe average adult is 50 to 100 mEq per day. Petassium depletion sufiiclent 1o
cause hypokalemla usually requiras the foss of 200 or more mEq of potassium from the tofal body store,
Dosage must be agjusted to the Individual needs of each patient. The dese for the prevention of hypokalemia Is typlcaly in
the range of 20 mEq per day. Doses of 40-100 mEq per day or more are used for the treatment of potassium depletion.
Dinsage should ba divired if more than 20 mEq per day Is given such {fial ne more than 20 mEq is given in a single dose.
Each Klor-Con®M20 tablet provides t500 mg af petassium chlioride eguivalent to 20 mEg of potassium,
Each Klor-Gorr*M15 {ablet provides 1125 myg of potassium chloride equivalent te 15 mEg of potassium.
Each Kor-Con®M10 tablet provides 750 mg of potassium chioride equlvalent ta 10 smEq of polassivem,
Klor-Con®M tablets should be taken wilh meals and with a giass of water or other iiquid. This product should not be
taken on an empty stomach tacause of Its potential for gastric Irritation (See WARNINGS).
Patients having difficulty swallowing whole tablats may try ene of the {ollowing alternate methods of administration:
a. Break the fablet I hall and take each hali separatesy wilh & glass of water.
b. Prepase an agueous {water) suspension as follows:
1. Place the whole tablet(s) In approximately one-half glass of water (4 fluid ounces}.
2. Allow approximately 2 minutes for the tablatis) to disintegrate.
3. Stir {or about half a mintie afler the lablat{s) has éisinlegraled.
4. Svid the suspension and consume ihe entire comtens of the glass immedlately by drinking or by the use of a straw.
5. Add another ane fluki ounce of water, swirl and consume immediately.
6. Then, add an additional one fluid ounce of water, swid and consume immadiately,
Agueous suspension of Klor-Can®M extended-relgase tablet that is not taken Immediately should be discarded,
The use of other Kguids for suspending Kler-Con® M tablets is not recommended.
HOW SUFPLIED

Klor-Con® M20 Extended-release Tablets, 1500 mg of potassium chlorlde (20 mEq of potassium) are avallable in boltles
of 30 {NDC 0245-0058-20}; bottles of 100 (NDC 0245-0058-11); botiles ot 500 (NDC (245-0058-15); batlles of 1600
{NDG 0245-0058-10); and cartons of 100 far unit dose dispensing (NDG 0245-0058-01). Klor-Gon® M20 lableis are
white, oblong, imprinted KC M20 and scored for flexibility of dasing.

Klor-Con®M15 Extended-release Tablals, 1125 mg of polassium chloride (15 mEq of pofassium) are available in
bottlas of 100 (NBC 0245-0150-11); boitles ot 1000 (NDC 0245-0150-10); and cartons of 100 for unlt dose
dispensing {NOC 0245-0150-01}). Kior-Con*M15 tablets ars white, oblong, imprinted M 15 and scored for flexibllity
of dosing.

Klor-Gon*M10 Extended-release Tablats, 750 mg of potassism chioride {80 mEq of potagsium) are avallable In
bidites of 90 (NDC 0245-0057-90); bottles of 100 (MDC 0245-0057-11); hottles of 1000 (NDC 0245-0057-50Y; and
cartans of 100 for unit dose dispensing (NDG 0245-0057-01). Klor-Can®M10 tablats are white, oblong and
Impirintad KC M10.

Storage Conditions: Keep tightly closed. Store at controlled room temperalure, 15-30°C (59-86°F).

Manufaclured by -
UPSHER-SMITH LABGRATORIES, INC.

Minngapolls, MN 55447

Gertaln manufacturing operations have been performed by other firms. Rev. 0301
@ 2001 Al rights reserved, 40-00150
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MICRO-DISPERSIBLE TECHNOLOGY®
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1000 Tablets
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Rx only

Each extended-release tablet provides 1125 mg
potassium chloride {equivalent to 15 mEq of
potassium).

Usual Dose: See accompanying package
insert for full prescribing information. Dosage
must be adjusted to the individual needs of
each patient.

Keep tightly closed. Store at controlled room
temperature, 15-30°C (59-86°F). Dispense in
a tight, light-resistant container as defined in
the USP.

Keep out of reach of chifdren.

Manufactured by
UPSHER-SMITH LABORATORIES, INC.
Minneapolis, MN 55447 '

Certain manufacturing
operations have been
performed by other firms.
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Each extended-release tablet provides 112
potassium). v

Usual Dose: See accompanying package insert forivll'prsscrlbing information. Dosage must
be adjusted to the individual needs of each patient.

Store at controlled raom temperature, 15-30°C (53-86°F),
e N B R e ; This unlt dose package Is not child-resistant, If dispensad for outpatient use, 2 child-resistant
¢ MICRO-DISPERSIBLE TECHNOLOGY® container should be utized.

15 m Eq K Kesp out of reach of children.

Unit Dose, 100 Tablets Rx only
: UPSHER-SMITH
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Manufactured by
UPSHER-SMITH LABORATORIES, INC.
Minneapolis, MN 55447

Certain manufacturing operations have been performed by
other firms,
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
ANDA 74-726/S-009, S-011, S-015,

S-016 and S-017

LABELING REVIEWS




REVIEW OF PROFESSIONAL LABELING #1
SUPPLEMENT
FPL

DATE OF REVIEW: November 4, 2002

ANDA #: 74-726/SL-017 combined with SC-015 and 016

NAME OF FIRM: UPSher Smith

NAME OF DRUG: Potassium Chioride Extended Release Tablets USP, 15 meq
PROPERITARY NAME; Klor-Con M

DATE OF SUBMISSION: May 6, 2002

COMMENTS:

1. CONTAINER - 100s unit-dose biister and [®® 1000s bottles - 15 meq. Satisfactory in FPL vol.
10.1

2. CARTON - 10 X 10 unit dose blisters - Satisfactory in FPL vol 10.1. \%?‘

3. INSERT: #40-00150 rev.03/01 is satisfactory for approvai in FPL {vol.10. 1) Mﬂ"

Dot W M
RECOMMENDATIONS: Approve only after Supplements 005- 008 and O)@ are approved. The
insert labeling for S-017 will superceded ®@ for approval.

NOTE TO CHEMIST: The insert Labeling submitted in supplement S-017 will supercede the insert
labeling SL-008 and S-011.

FOR THE RECORD:

1. Review based on the {abeling of K-Dur® (Potassium Chloride Extended-release Tablets)
Schering-Plough Research; NDA N18-439/8-015; Approved December 20, 1990.

2. Supplement —017 provide for a new strength product 15 meq.

3. Chemistry supplements 005, 006, 007 and Labeling $-008 must be approved before S:011 must

be approved before or simuitaneously with S-017. Provisions for $-005-8 and S-011 are
contained in S-017. Therefore the insert found in S-017 will superceded the previous msert
Dup/Division File

labeling submitted Oy @)
/ | s
OZ(Z.-. / / ?/ P00
HFD-613/APayne/ JGrace (no cc:)

V/f‘rmsnz/upsher/lets&rev/74726$017 aplL C‘ A9 N ZOKIIO‘Z,
Review .

cc: ANDA 74-726/S-017




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
ANDA 74-726/S-009, S-011, S-015,

S-016 and S-017

CHEMISTRY REVIEWS




ANDA: 74-726/S-009, S~011, S-015, S-016 and S-017 CR5S

NAME AND ADDRESS OF APPLICANT:
Upsher-Smith Laboratories, Inc.
Attn: Mark S. Robbins, Ph.D., J.D.
14905 23" Avenue North
Minneapolis, MN 55447

Telephone: (763) 473-4412

PURPOSE OF SUPPLEMENT:

S-009: Reformulation of 10 mEg and 20 mEg Tablets
S-011: Labeling for 10 mEg & 20 mEqg tablets
S-015: Manufacturing Revision (Scale-up of

S-016: New Strength Addition (15 mEq wvia Suitability Petition)
S-017: Labeling for 15 mEq Tablet

(b) @), )

DATE (S) OF SUBMISSION(S) and OTHERS (AMENDMENTS, TELECON OR OTHERS) :
2/14/01 0S of S-009, S-011

5/6/02 0S of S-015, S-016, S-017

12/6/02 Minor Amendment for all above

2/7/03 Minor amendment

- *4/11/03 Minor amendment (Response to NA dated 4/4/03).

' NONPROPRIETARY NAME:
Potassium Chloride Extended-Release Tablets USP

PHARMACOLOGICAL CATEGORY TRADE NAME
Potassium Supplementation Klor-Con® M
DOSAGE FORM POTENCY RX OR OTC
Tablets 10 mEg, 15 mEg & 20 mEg Ry

REMARKS AND CONCLUSION: Approvable

Labeling Review: Acceptable per Payne/Grace on 1/7/03
Bio Review: Acceptable per Tran/Nerurkar on 3/11/03

Reviewer: Anil D. Pendse Date Completed: 5/06/03



20.
21.

22.

23.
24.
25.
26.
27.

28.
N/C

29.
30.
31.
32.
33.

34.

COMPONENTS AND COMPOSITION: N/C
FACILITIES: N/C
SYNTHESIS: N/C

DMF (b) (4)

became adequate on 5/06/03..
RAW MATERIAL CONTROLS: N/C
OTHER FIRM(s): N/C
MANUFACTURING AND PROCESSING: N/C
CONTAINER: N/C

PACKAGING AND LABELING: N/C

LABORATORY CONTROLS (IN-PROCESS AND FINISHED DOSAGE FORM) :

STABRILITY: N/C

MICROBIOLOGY: N/A

SAMPLES AND RESULTS/METHODS VALIDATION STATUS: N/A
LABELING: OK per Payne/Grace on 1/03
ESTABLISHMENT INSPECTION: N/A

BIOEQUIVALENCE: Acceptable as of 3/11/03. The dissolution

test and limits used for release and stability are identical to
those recommended by DBE. (See CR2)

35,

ENVIRONMENTAL IMPACT CONSIDERATIONS/CATEGORICAL EXCLUSION:
N/A



' 36. DMF CHECKLIST FOR ANDA # 74726/S009,8011,5015;5016,8017 CRS

| DATE
DMF ACTION RESULT OF REVIEW
" DMF # TYPE/SUBJECT /HOLDER CODE REVIEW

1 Adequate 5/06/03

[ L T N N T N S SRV NN ST

ACTION CODES: (1) DMF Reviewed. Other codes indicate why the
DMF was not reviewed, as follows:

(2) Type 1 DMF; (3) Reviewed previously and no
revision since last review;
(4) Sufficient information (5) Authority to reference not
in application; granted;
(6) DMF not available; (7) Other (explain

under"Comments") .

'd o
Anil D. Pendse \7%\6*'— 5{?'%[ 3

Reviewer Signature - Date

REMARKS AND CONCLUSION: Approvable

ORDER OF REVIEW: )

The application submission(s) covered by this review was taken in
the date order of receipt Yes No _ x
Minor amendment

Spot? Yes , No X




Endorsements:

9‘!@?:3»(%%3
HFD-625/APendse/Review chemist/5/06/03
HFD-625/MSmela/Team leader/5/06/O3MW 5/&8[05

V:\FIRMSNZ\UPSHER\LTRS&REV\747265095011.5015,5016,S5017CR5.doc

Chemistry Review: Approvable

g
%- A Sl



ANDA: 74-726/8-009, S-011, S-015, S-016 and S-017 CR#4

NAME AND ADDRESS OF APPLICANT:
Upsher-Smith Laboratories, Inc.
Attn: Mark S. Robbins, Ph.D., J.D.
14905 23" Avenue North
Minneapolis, MN 55447

Telephone: (763) 473-4412

PURPOSE OF SUPPLEMENT:

S-009: Reformulation of 10 mEg and 20 mEq Tablets
S-011: Labeling for 10 mEq & 20 mEg tablets
S-015: Manufacturing Revision (Scale-up of

S-016: New Strength Addition (15 mEq via Suitability Petition)
S-017: Labeling for 15 mEg Tablet

®1@ )

DATE (S) OF SUBMISSION(S) and OTHERS (AMENDMENTS , TELECON OR OTHERS) :
2/14/01 0S of S5-009, S-011

5/6/02 0S of $-015, S$-016, S$-017

12/6/02 Minor Amendment for all above

*2/7/03 Minor amendment (Response to NA dated 2/6/03).

NONPROPRIETARY NAME:
Potassium Chloride Extended-Release Tablets USP

PHARMACOLOGICAL CATEGORY TRADE NAME
Potassium Supplementation Klor-Con® M
DOSAGE FORM POTENCY R¥X OR OTC
Tablets 10 mEq, 15 mEgq & 20 mEqg Rx

REMARKS AND CONCLUSION: Not approvable-Minor

Labeling Review: Acceptable per Payne/Grace on 1/7/03
Bio Review: Acceptable per Tran/Nerurkar on 3/11/03

Reviewer: Anil D. Pendse Date Completed: 3/27/03



20. COMPONENTS AND COMPOSITION: N/C
21. FACILITIES: N/C

22. SYNTHESIS: N/C

DMF | ®® has become deficient for failure to report Annual
Updates.

23. RAW MATERIAL CONTROLS: N/C

24. OTHER FIRM(s): N/C

25. MANUFACTURING AND PROCESSING: N/C
26. CONTAINER: N/C

27. PACKAGING AND LABELING: N/C

28. LABORATORY CONTROLS (IN-PROCESS AND FINISHED DOSAGE FORM) :
N/C

29. STABILITY: N/C

30. MICROBIOLOGY: N/A

31. SAMPLES AND RESULTS/METHODS VALIDATION STATUS: N/A

32. LABELING: OK per Payne/Grace on 1/03

33. ESTABLISHMENT INSPECTION: N/A

34. BIOEQUIVALENCE: Acceptable as of 3/11/03. The dissolution
test and limits used for release and stability are identical to

those recommended by DBE. (See CR2)

35. ENVIRONMENTAL IMPACT CONSIDERATIONS/CATEGORICAL EXCLUSION:
N/A



-

36. DMF CHECKLIST FOR ANDA # 74726/5009,5011,5015,3016,5017 CR4
DATE
DMF ACTION RESULT OF REVIEW
DMF # TYPE/SUBJECT/HOLDER CODE REVIEW

1 Inadequate 3/27/03

[ S T - ST S St S S N

ACTION CODES: (1) DMF Reviewed. Other codes indicate why the
DMF was not reviewed, as follows:

(2) Type 1 DMF; (3) Reviewed previously and no
revision since last review;
(4) sSufficient information (5) Authority to reference not
in application; granted;
(6) DMF not available; (7) Other (explain

under"Comments") .

Anil D. Pendse % ¥/3/23

Reviewer Signature Date

REMARKS AND CONCLUSION: Not approvable

ORDER OF REVIEW: .
The application submission(s) covered by this review was taken in
the date order of receipt Yes No  x
Minor amendment

Spot? Yes , No X




Endorsements:
?%EL%B /%
HFD-625/APendse/Review chemist/3/27/03 .

HFD-625/MSmela/Team leader/3/28/03
it Jpewd e ja] 03
V:\FIRMSNZ\UPSHER\LTRS&REV\747265098011.5015,8016,5017CR4.doc

Chemistry Review: Not Approvable Minor



ANDA: 74-726/ $-009, $-011, S-015, S-016 and S-017 CR#3

NAME AND ADDRESS OF APPLICANT:
Upsher-Smith Laboratories, Inc.
Attn: Mark S. Robbins, Ph.D., J.D.
14905 23 Avenue North
Minneapolis, MN 55447

Telephone: (763) 473-4412

PURPOSE OF SUPPLEMENT :

S-00%: Reformulation of 10 mEQ and 20 mEQ tablets
S~-011: Labeling for 10 mEQ & 20 mEQ tablets
S-015: Manufacturing Revision (Scale-up of

S-016: New Strength addition (15 mEQ via Suitability Petition)
$-017: Labeling for 15 mEQ tablet

®) @) )

DATE(S) OF SUBMISSION(S) and OTHERS (AMENDMENTS, TELECON OR OTHERS) :
2/14/01 0S of $-009, S-011

5/6/02 0SS of $-015, S-016, S-017

. %12/6/02 Minor Amendment for all above (subject of this review)

NONPROPRIETARY NAME:
Potassium Chloride Extended-Release Tablets USP

PHARMACOLOGICAL CATEGORY TRADE NAME
Potassium Supplementation Klor-Con® M
DOSAGE FORM POTENCY RX OR OTC
Tablets 10 mEg & 20 mEqg Rx

REMARKS AND CONCLUSION:

Labeling Review: Satisfactory per Payne/Grace on 1/7/03
Bio Review: Pending for S-009 and S-016

Chemistry: Completed

Reviewer: Anil D. Pendse, Ph.D. Date Completed: 1/10/03

’

Following this page, 2 Pages Withheld in Full as (b)(4)



(2) Type 1 DMF; (3) Reviewed previously and no
revision since last review;

(4) Sufficient information (5) Authority to reference not
in application; granted;
(6) DMF not available; Other (explain

under"Comments")

Anil D. Pendse, Ph,D. :E%g;iikc- ///§j7“3

Reviewer Signature Date

REMARKS AND CONCLUSION: Chemistry completed pending bioc review.

ORDER OF REVIEW:

The application submission(s) covered by this review was taken in
the date order of receipt Yes No X

Minor amendment

Spot? Yes No X

cc: ANDA 74-726/S8-009,8-011,8S-015,S-016,S-017 CR3
Divigion File

Field Copy
_ ,/157‘3
Endorsements:
HFD-625/APendse/Review Chemist/1/10/03
HFD-625/MSmela/Team Leader/1/10/03 M ll!SlOb

V:\FIRMSNZ\UPSHER\LTRS&REV\74726S098011.8015,58016,S017CR3.doc

F/t by:
Chemistry Review: Closed




There was no 'Chemistry Review No. 2' located in the files.

ANDA: 74-726/ s-009, s-011, s-015, S-016 and S-017

NAME AND ADDRESS OF APPLICANT:
Upsher-Smith Laboratories, Inc.
Attn: Mark S. Robbins, Ph.D., J.D.
14905 23*@ Avenue North
Minneapolis, MN 55447

Telephone: (763) 473-4412

PURPOSE OF SUPPLEMENT: QQM)

S-015: Manufacturing Revision (Scale-up of Coated Granules) /

(S—Q%g?-New Strength addition (15 mEQ wvia Suitability Petition) ﬂ//
S-017: Labeling for 15 mEQ tablet

DATE (S) OF SUBMISSION(S) and OTHERS (AMENDMENTS, TELECON OR OTHERS) :
4
_ M‘ﬁ 2/14/01 Original submission (PAS) Vol. 6.1
S-015, S-016, S-017: 5/6/02 Original Submission (PAS) Vol. 10.1
includes amendment to S-009, S-011 and
withdrawal request for S-010
S-015, S-016, S-017: 7/12/02 Amendment (Filing Issues)

NONPROPRIETARY NAME:
Potassium Chloride Extended-Release Tablets USP

PHARMACOLOGICAL CATEGORY TRADE NAME
Potassium Supplementation Klor-Con® M
DOSAGE FORM POTENCY RX OR OTC
Tablets 10 mEq, 15 mEq & 20 mEqg Ry

REMARKS AND CONCLUSION:

Labeling Review: Pending for S-017, Acceptable for S-011 by A.
Pyane on 7/01.

Bio Review: Pending for S-009 and S-016
Chemistry: Not Acceptable.

acknowledged

O® heeds to be

Reviewer: Anil D. Pendse, Ph.D. Date Completed: 9/19/02

Following this page, 11 Pages Withheld in Full as (b)(4)



adequate stability data will be generated according to the
protocel and subsequently reported in the annual report or in a

supplement.
Satisfactory

LABELING: Acceptable for S$-011 per A. Pyane on 7/01. Pending for
S—-017

B

NCY

A o S

IOEQUIVALE




37. DMF CHECKLIST FOR ANDA # 74~726/S015, S016, S017 CR1

DATE
DMF ACTION RESULT OF REVIEW
DMF # TYPE/SUBJECT/HOLDER CODE REVIEW COMPLETE

3 Reviewed by M Shaikh
on 7/9/01 and found
adequate.

L G S Y - SN SN N NN S N

ACTION CODES: (1) DMF Reviewed. Other codes indicate why the
DMF was not reviewed, as follows:

(2) Type 1 DMF; {3) Reviewed previously and no
revision since last review;
(4) Sufficient information (5) Authority to reference not
in application; granted;
(6) DMF not available; (7) Other (explain

under”"Comments") .

Anil D. Pendse, Ph.D.  _ IETE=YAT &
Reviewer Signature Date

REMARKS AND CONCLUSION:

ORDER OF REVIEW:

The application submission(s) covered by this review was taken in
the date order of receipt Yes X No

Spot? Yes , No X

cc: ANDA 74-726
Division File
Field Copy



Endorsements: C/JZQSQEE;Q\”IEZZZJ‘LP
HFD-625/APendse/10/11/02 \
HFD-625/MSmela/10/11/02 p\ig}nA2§22,/\C>

\\CDSOO08\WP51F99\FIRMSNZ\UPSHER\LTRS&REV\74726 S015,8016,S017Crl

F/t by: gp/10/22/02

Chemistry Review: Not Approved Minor



CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
ANDA 74-726/S-009, S-011, S-015,

S-016 and S-017

BIOEQUIVALENCE REVIEWS




JUN 3 . 03

Potassium Chloride Extended Release Tablets Upsher-Smith

Klor-Con®, 10, 15 and 20 mEq Minneapotlis, MN
ANDA #74-726/SCR-011,009 Submission Date:
ANDA #74-726/SCQ 016 February 7, 2003

Reviewer: Nhan L. Tran

REVIEW OF AMENDMENTS TO SUPPLEMENT

HISTORICAL BACKGROUND:

This submission is a response from firm to the deficiencies cited in the review of the
supplements on January 24, 2003 (see review attached).

REVIEW OF THE AMENDMENT

REVIEW OF THE FIRM’S RESPONSES.

Deficiency 1.

For lot # 67454 (submission date March 2001) and lot # 66221 (submission date May 6, 2002) of
10 mEq ER tablet, it is not clear whether these lots are manufactured with approved formulation
or with the proposed formulation. Please clarify.

Firm’s response:
Lot # 67454: Approved formulation
Lot # 66221: Proposed formulation

FDA Comment: Acceptable

Deficiency 2.

For 20 mEq tablets, please provide half tablet dissolution data on lot # 18981 (test biolot—
proposed formula) and lot # 9JNR808 (RLD biolot) using USP Apparatus 2 (paddle) at SO0 RPM
and 900 ml of water as the dissolution medium. Samples should be taken at 1, 2, 6, and 12 hours.

Firm’s response:

Firm indicated that lot # 18981 was just a packaging lot number of the test biolot # 66210
(reformulated). Biolot # 66210 was packaged into packaging lot # 18981 (90 count bottles),
packaging lot # 18982 (1000 count bottles) and packaging lot # 18996 (unit dose cartons of 100
tablets). Data on comparative dissolution of the half tablets of the biolots (test and RLD) are

provided below:



Dissolution Method: USP Apparatus II (Paddle) at 50 RPM

Volume: 900 ml of water,

Products:

Test: Lot # 66210 (biolot)

Reference; Lot # 9INR808 (RLD biolot)
Parameter 1 hour 2 hours 6 hours 12 hours

Test. Ref Test Ref Test Ref Test Ref

Av. (N=12) | 25 24 43 44 86 93 105 106
Max. ®) @
Min.
%CV 2.9 [3.5 | 4.4 [3.2 (37 |14 [ 1.6 | 1.6

F2: 71

FDA Comment: Dissolution data of the half tablets of the test and reference tablets (biolots) are
comparable. The response s acceptable.

Deficiency 3.

Please provide the lot size of the test biolot for 20 mEq ER tablet # 18981. Please also provide
the date of manufacture of the lot # 18981 (biolot).

Firm’s response:
As indicated in the response to the Deficiency #2, lot # 18981 was a packaging lot of the biolot #
66210 (reformulated). Biolot # 66210 was packaged into packaging lot # 18981 (90 count

bottles), packaging lot # 18982 (1000 count bottles) and packaging lot # 18996 (unit dose cartons

of 100 tablets). Lot # 66210 was manufactured in June 2000 and lot size was

FDA Comment: Acceptable

Deficiency 4.

@ ¢ blets.

For the approval of 15 mEq strength, firm is requested to provide the half tablet dissolution data
on RLD lot # 9JNR8O8 using USP Apparatus 2 (paddle) at 50 RPM and 900 ml of water as the
dissolution medium. Samples should be taken at 1, 2, 6, and 12 hours.

Firm’

S response:

Firm submitted the following data for its half tablet of 15 mEq tablet:

Dissolution Method: USP Apparatus II (Paddle) at 50 RPM
Volume: 900 ml of water.

Products:
Test: Lot 67135
Reference: Lot # 9TNR808 (RLD biolot)

2




Parameter 1 hour 2 hours 6 hours 12 hours
Test | Ref |Test | Ref | Test | Ref Test | Ref
Av. (N=12) | 25 24 41 44 83 93 101 106

Max. B
Min. 7 , -
%CV 510 |35 |54 |32 |64 |14 |28 16

F2: 615

FDA Comment: Acceptable

Waiver Request:

This supplement for a new strength is submitted via a suitability petition (Docket No. 01P-
0108/CP1, approved on July 9, 2001). The reference products listed in the Citizen petition were
K-Dur (potassium chloride) extended release tablets USP, 10 mEq AND 20 mEq, manufactured
by Key Pharmaceuticals. The firm has requested a waiver of the in vivo bioequivalence study
requirements for its potassium chloride extended release 15 mEq tablets.

To support the waiver request, the following information was submitted:

e Comparative formulation information
e Comparative dissolution in 4 different media.
o Comparative dissolution of the half tablet since the 15 mEq tablet is scored.

Reviewer's Comments:

1. The in vivo fasting bioequivalence study conducted by the firm on its 20 mEq tablet is
acceptable.

2. The formulation of the firm’s 15 mEq tablet is proportionally identical to that of the 20 mEq
tablet with respect to active and inactive ingredients.

3. The dissolution data submitted by the firm are acceptable.
4, The waiver request for the firm’s 10 and 15 mEq tablets can be granted.

Recommendations:

1. The in-vivo bioequivalence study conducted under fasting conditions by Upsher-Smith on
its potassium chloride 20 mEq extended release tablet, lot #66210, comparing it to the
reference product K-Dur® 20 mEq tablet, lot #9TNR808, manufactured by Key
Pharmaceuticals, has been found to be acceptable to the Division of Bioequivalence. The
results of that study demonstrate that under fasting conditions, the potassium chloride 20
mEq tablet manufactured by Upsher-Smith is bioequivalent to the reference product, K-
Dur™ 20 mEq tablet, manufactured by Key Pharmaceuticals.

3



2. The in vitro dissolution tests conducted by Upsher-Smith on its potassium chloride 20
mEq, 15 mEq and 10 mEq extended release tablets have been found acceptable by the
Division of Bioequivalence. The dissolution testing should be conducted in 900 mL of
water, using USP Apparatus II (Paddle) at 50 rpm. The test product should meet the
following specifications:

Tolerances: lhr  NLT (@% and NMT| @@%
2hrs NLT % and NMT %
6hrs NLT Joand NMT. %
12 hrs NLT. %

3. The waiver of bioequivalence tequirement for the 10 and 15 mEq strengths of the test
product is granted.

Nhan L. Tran Ph. D.

Review Branch II &/
, 20032

RD INITIALED S. NERURKAR /%N &zl

FT INITIALED S. NERURKAR

o .
Concur: M%W Date: é// 3//57 r—%

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

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



BIOEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT
ANDA: 74-726/8-009,011,016 APPLICANT: Upsher-Smith
DRUG PRODUCT: Potassium Chloride Extended Release tablets

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

We acknowledge that the following dissolution testing has been
incorporated into your stability and quality control programs:

The dissolution testing should be conducted in 900 mL of water,
using USP Apparatus II (Paddle) at 50 rpm. The test product
should meet the following specifications:

Tolerances: 1 hr NLT P% and NMT
2 hrs NLT % and NMT %
6 hrs NLT %
12 hrs NLT %

Please note that the bicequivalency comments provided in this
communication are preliminary. These comments are subject to
revision after review of the entire application, upon
congsideration 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 bicequivalency information and/or studies,
or may result in a conclusion that the proposed formulation is
not approvable.

Sincerely yours,

LT, fopnsr

Dale P. Conner, Pharm. p.

s Director, Division of Bioeguivalence
Office of Generic Drugs .
Center for Drug Evaluation and Research



CC: ANDA
ANDA DUPLICATE
DIVISION FILE

HFD-651/Bio Drug %le/ - elzloz
HFD-655/Reviewer
HFD- 655 /TL

Endorsements: (Final with Dates)
HFD-655/ Reviewer
HFD-655/ Bio team Leader

HFD-650/ D. Connexr G é/f%é}jg

BIOEQUIVALENCY - ACCEPTABLE Submission date: February 7,2003
1. STUDY AMENDMENT (STA) a1l Strengths

(ANDA 74-~726/8-011) .~ Qutcome: AC
2. DISSOLUTION DATA (DIS) 15 mEg Strength

(ANDA 74-726/8-015) _-Outcome: AC

Outcome Decisions: AC - Acceptable

WinBio Comments:



OFFICE OF GENERIC DRUGS
DIVISION OF BIOEQUIVALENCE

GENERIC NAME: Potassium Chloride Extended Release ANDA #: 74-726/8-011,016
SPONSOR: Upsher-Smith Pharmaceutical

DOSAGE FORM: Tablet

STRENGTH(S): 10, 15 and 20 mEq

TYPES OF STUDIES: Fasting BE

CLINICAL STUDY SITE(S): MDS Pharma Services, Montreal, Canada

ANALYTICAL SITE(S): o

In-vivo and in-vitro studies are acceptable.
Waiver for 10 and 15 mEq strengths is granted.

DSIINSPECTION STATUS

Inspection needed: Inspection status: Inspection results:

NO
First Generic No Inspection requested: (date)
New facility NA
For cause NA Inspection completed: (date)
Other
PRIMARY REVIEWW Ph.D. BRANCH: II
INITIAL : / DATE:
TEAM LEADER : Shrhwfm.r, h.D. L , BRANCH: II
INITIAL : ~ N Al DATE : 4] 2(>ecm3

T RO,

DIRECTOR, D;V%N OF BIOEQUIVALENCE : Dale P. Conner, Pharm. D.
INITIAL :

DATE:éZg/)B
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‘ Potassxum Chlorlde Extended Release Tablets , Upsher-Smith =~ - o
* Klor-Con®, 10; 1 - .~ Minneapolis, MN ;/ =
ANDA 474572 Submission Date: /f -

February 7, 2003 /

REVIEW OF AMENDMENTS TO SUPPLEMENT

"HISTORICAL BACKGROUND:

#
This submlsswn is a response from firm to the deﬁc:encws cited in the review of the
supplements on January 24, 2003 (ses review attached).

'REVIEW OF THE AMENDMENT

REVIEW OF THE FIRM’S RESPONSES.

Deficiency 1.

For lot # 67454 (submission date. March 2001) and lot # 66221 (submission date May 6, 2002) of
10 mEq ER tablet, it is not clear whether these lots are manufactured with approved formulation
or with the proposed formulation. Please clarify.

Firm’s response:
Lot # 67454: Approved formulation
Lot # 66221: Proposed formulation

. FDA Comment: Acceptable

Deficiency 2.

For 20 mEq tablets, please provide half tablet dissolution data on lot # 18981 (fest biolot— ‘
proposed formulz) and lot # 9INR808 (RLD biolot) using USP Apparatus 2 (paddle) at. 50 RPM
and 900 ml of water as the dissolution medium. Samples should be taken at'[, 2, 6, and 12 hours.

Firm’s response: '
- Firm indicated that lot # 18981 was just a packaging lot number of the test blolot # 66210
(reformulated). Biolot # 66210 was packaged into packaging lot # 18981 (90 count bottles),
packaging lot # 18982 (1000 count bottles) and packaging lot # 18996 (unit dose cartons of 100
tablets). Data on comparative dissolution of the half tablets of the blolots (test and R.LD) are’

provided below

—
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' .Dzssolutlon Method: USP Apparatus il (Paddle) at 50 RPM
: Volume 900 ml of water.
- Products:

Test: Lot # 66210 (bifolot) .
Reference; -~ Lot # 9JNR808 (RLD biolot)
Parameter lhour _ 2 hours _ 6 hours ' 12 hours
"Test:.. | Ref Test . f Ref . |7 .| Ref Test... | Ref
Av.(N=12) |25 " |24 43! __:3‘ 44 e 93 5 1106
| Max. B (b) (4)__‘
Min. :
%CV 2.9 ]335 44 " 132 . |37 |14 116 - |16
F2: 71 ,

FDA Comment: Dissolution data of the half tablets of the test and reference tablets (blolots) are
comparable. The response is acceptable.

Deﬁcigncy. 3.

Please provide the lot size of the test biolot for 20 mEq ER tablet # 18981. Pl_éase also provide
the date of manufacture of the lot # 18981 (biolot).

Firm’s response:

As indicated in the response to the Deficiency #2, lot # 18981 was a packaging lot of the biolot #
- 66210 (reformulated). Biolot # 66210 was packaged into packaging lot # 18981 (90 count
bottles), packaging lot # 18982 (1000 count bottles) and packaging lot # 18996 (umt dose cartons
of 100 tablets). Lot # 66210 was manufactured in June 2000 and lot size was tablets

FDA Comiment: Acceptable

Deficiency 4.

For the approval of 15 mEq strength, firm is 'requested'to provide the half tablet dissolution data
on RLD lot # 9INR808 using USP Apparatus 2 (paddle) at 50 RPM and 900 mi of water as the
dissol‘ution medium. Samples should be taken at 1, 2, 6, and 12 hours. o

Firm’s response _
Firmsubmitted the following data for its. half tablet of 15 mEq tablet:

" Dissolution Method: -USP Apparatus II (Paddle) at 50 RPM
Volume: 900 ml of water.

Products: .
' Test: - Lot 67135
Reference: Lot # 9INR808 (RLD biolot)

2



[Parameter | Lhow |  2houws |  6hous | 12 hours _.
. "] Ref | - T

Av. N=12) | 124 |41 193 J 106
Max. -~ | |
" Min. ]
%CV A T35 [

F2:615 '

FDA Comment: Acceptable

Waiver Request:

This supplement for a new strength is submitted via a suitability petition (Docket No. 01P-
0108/CP1, approved on July 9, 2001). The reference products listed in the Citizen petition were
K-Dur: (potassium chloride) extended release tablets USP, 10 mEq AND 20 mEq, manufactured
by Key Pharmaceuticals. The firm has requested a waiver of the in vivo bioequivalence study
requirements for its potassium chloride extended release 15 mEq tablets.

To support the waiver request, the following information was submitted:

‘s Comparative formulation information
¢ Comparative dissolution in 4 different media. _
» Comparative dlssolutlon of the half tablet since the 15 mEq tablet is scored

Reviewer’s Comments:

1. The in vivo fasting bloequwalence study conducted by the firm on its 20 mEq tablet is
acceptable.

2. The formulatlon of the f irm’s 15 mEq tablet is proportlonally 1dent10al to that of the 20 mEq
tablet with respect fo active and mactlve ingredients. : '

3. The disso'lution data submitted by the firm are acc‘epfable. :
4. The waiver request for the firm’s 15 mEq tablet can be granted. |
: Re_comméndations:

‘1., Thein-vivo bioequivalence study conducted under fasting conditions by Upsher-Smithon -
' its potassinm chloride 20 mEq extended release tablet, lot #66210, comparing it to the '
" reference product K-Dur® 20 mEq tablet, lot #9TNR808, manufactured by Key . _
Pharmaceuticals, has been found to be acceptable to the Division of Bloequlvalence The .
results of that study dembonstrate that under fasting conditions, the potassium chloride 20 =
_ %tablet manufactured by Upsher-Smith is bioéquivalent to the reférence product, K-

Dur™ 20 mEq tablet, manufactured by Key Pharmaceutlcals :

)



2. The in vitro dissolution tests conducted by Upsher-Smith on its potassium chloride 20
: 'mEq, 15 mEqand 10 mEq extended release tablets have been found acceptable by the .~
~ Division of Bioequivalence. The dissolution testing should be conducted in 900 mL of ‘
* water, using USP Apparatus I (Paddle) at:50 rpm. 'I‘he test product should meet the
following specifications:
- Tolerances: 1 hr NLT (4,& and NMT }2%
' 2hrs NLT %and NMT %
6hrs NLT %and NMT %
[2hrs NLT % C

Nhan L. Tran, Ph. D. ]’

. 3. The waiver of bioequivalence requnrement for the 15 mEq strength of the test product is
Review Branch II
RD INITIALED S. NERURKAR -

granted.
FT INITIALED S. NERURKAR : M - . = [ él , roz
Concur W . Date: > ////ag
Dalg P. Conner, PharmD o s

Director; Division of Bioequivalence

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



BIOEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT
ANDAi,74—726/8—009,011,016 - APPLICANT: Upsher- Smlth
DRUG PRODUCT : Potassium,chloride Extended Release tablets

The Division of Bioeguivalence has cbmpletedeits~review and has
no further guestions at this time. :

We acknowledge that the following dissolution testing has been
incorporated into your stability and quality control programs:

The dissolution testing should be conducted in 900 mL of water,
using USP Apparatus II (Paddle) at 50 rpm. The test product
should meet the following specifications:

Tolerances: 1 hr NLT P9 and nmT 2%
2 hrs NLT = % and NMT = %
6 hrs NLT = % and NMT

oW

12 hrs "NLT

d

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 conclu51on that the proposed formulation is
not approvable. '

Sincerely YOUIS

Dale P. Conner, Pharm D.
‘Director, Division of Biocequivalence
Office of Generic Drugs -
- Center for Drug Evaluation and Research_



Scc:- ANDA -

' ANDA DUPLICATE

DIVISION FILE :
HFD-651/Bio Drug File
HFD-655/Reviewer
HFD-655/TL '

Endorsements : (Flnal wit 5Date$)
HFD-655/ Reviewer L, : o
HFD-655/ Bio team Leader:

HFD-650/ D. Conner -
/ k .__;. 2%%A}:3
:BIOEQUIVALENCY - ACCEPTABLE

1. STUDY AMENDMENT (STA)
(ANDA 74-726/85=621)9

2. DISSOLUTION DATA (DIS)
(ANDA 74-726/3-0TS%/( .

Outcome Decisions: AC - Acceptable

WinBio Comments:

Submission date:

All Strengths

| b/ﬁutCOmei AC

15 mEq Strength

b/zhtcome:

February: 7,2003



OFFICE OF GENERIC DRUGS

DIVISION OF BIOEQUIVALENCE

GENERIC NAME Potassmm Chlorlde Extended Release

‘SPONSOR: Upsher-Smith Pharmaceutical

' DOSAGE FORM: Tablet

STRENGTH(S): 10, 15 and 20 mEq
TYPES OF STUDIES: Fasting BE - '
CLINICAL STUDY SITE(S): MDS Pharma Services, Montreal, Canada _

ANALYTICAL SITE(S):

ANDA #: 74 726/S @016

(b) (4)

!

¥

£y

In-vivo and in-vitro studies are acceptable.
Waiver for 15 mEq strength is granted.

. INITIAL :

DSI INSPECTION STATUS .
Inspection needed: Inspection status: Inspection results:
NO '
- First Generic _No Inspection requested: (date).
New facility NA
For cause NA + Inspection completed: (date)
Other
PRIMARY REVIEWam L. Tran, Ph.D. BRANCH: I
INITIAL : vy . . DATE: /4 /03
TEAM LEADER - ‘Shriniwas Ne BRANCH: I

DATE: 2|bl2003

DIRECTOR, DIVISI NOF BIOEQUIVALENCE Dale P, Conner, Pharm. D

INITIAL :

DATE:3/71/0 3




JAN 24 208

Upsher-Smith

Minneapolis, MN

Submission Dates:
May 6, 2002

July 12, 2002

Potassium Chloride Extended Release Tablets
Klor-Con®, 15 mEq

ANDA #74-726/SCR-015

ANDA #74-726/SCQ 016

Reviewer: Nhan L. Tran

REVIEW OF AMENDMENTS TO SUPPLEMENT
(SCR-015 and SCQ-016)

HISTORICAL BACKGROUND:

The firm previoﬁsly 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, The
firm submitted 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. The
waiver request for Potassium Chloride Extended Release 10 mEq Tablets was approved on August 9,
2000. Subsequently, the firm submitted a series of suppiements and a summary of those supplements is

given below:
Suppl. # | Date Nature of submission Approval date Note
$-001/002 | 8/5/1999 Request waiver for 10 mEq strength 8/9/2000 No biostudy
was required
S-003 4/21/2000 | In-process accountability specification 10/10/2000 Submitted to
changes associated with the manufacture Chem. Division
of ®) @), (SUPAC)
S-004 8/25/2000 Adding ® @ as an alternate analytical Annual Report- CBE-30 Submitted to
testing Chem. Division
$-005/006 | 9/14/2000 | Submitted as a CBE-30 for scale up, Approved Submitted to
/607/008 equipment and process changes, tablet Chem. Division
deboss change for Klor-Con M20, and (SUPAC) and
addition of a 90- count bottle for Klor-Con DBE
M10 and M20.
O 2/14/2001 | Firm wants to remove sorbitan monooleate | A BE study is needed. Review | BE study
from the formulation is underway., submitted on
Approval pending. 20meq strength
S-012/013 | 10/05/2001 | Submitted as a CBE-30 for scale up, 3/26/02 Chemistry
/014 equipment and process changes OK
S-015 5/6/02 Responses to Bioequivalence deficiencies | This review
(b) (4)
S-016 7/12/2002 | Addition of new strength (15 mEq) This review

REVIEW OF SUPPLEMENTS S-015 and S-016




This submission has two main components.

1. The first component contains the firm’s response to the deficiencies that were

communicated to the firm.
2. The second component has a request for the approval of a new strength viz. 15

mEq ER tablet.

A. Review of Supplement S-015: Submission date: 5/6/02.
Firm’s responses to DBE Deficiencies of 11/26/01.

Summary: Upsher-Smith wanted to remove a non-release controlling excipient, sorbitan monooleate
from its currently approved formulation. A BE study was submitted on 02/14/2001 to compare the
bioavailability of reformulated Upsher-Smith’s potassium chloride 20 mEq ER tablet (lot # 18981) to
the RLD (fot # 9JINR808, expiration date 10/2001), Key’s K-Dur® 20 mEgq, in healthy volunteers under
fasting conditions {Protocol # P00-002 and Project #00327).
The clinical portion of the study was conducted by MDS Pharma Services, Montreal, Canada from
7/15 - 7/31/2000. The analytical portion was conducted by Br#)

O@ from 8/8 - 8/23/2000.
(Note the 20 mEq ER tablet is scored while the 10 mEq ER tablet is not scored).
" This study was reviewed by the DBE and found it deficient. Deficiencies were communicated to the
firm and the firm’s responses are provided below:

REVIEW OF THE FIRM’S RESPONSES.

I. Analytical Methodology deficiencies:

Deficiency 1. The firm has not submitted any selectivity data to show that the presence other ions such
as NaCl, Na;S04 and CsCl do not interfere with the determination of urinary potassium. The firm is
requested to submit a complete documentation of assay selectivity.

Firm’s responseﬁ Firm indicated that specificity and selectivity were demonstrated during the validation.
Validation report is attached in this submission.
FDA Comment: Acceptable

Deficiency 2. The firm has used a solution of CsCl instead of blank urine with known level of potassium
(as stated in its SOP) for the sample dilution. The firm should justify the use of CsCl solution and
provide appropriate validation that links CsCl dilution to dilution by biank urine.

Firm’s response: Due to the fact that the endogenous level of potassium in urine is high and variable, the
use of blank urine for sample dilution is not possible. The use of a CsCl] solution to dilute samples has
been used by the firm and was evaluated in the validation process and the validation demonstrated
acceptable results. The use of CsCl for sample dilution was described in the firm’s SOP

- which superceded general SOP ®® Hence, there was no deviation from any SOP.

. FDA Comment: Acceptable.

(b) (4)
’



Deficiency 3. The firm is requested to submit all pertinent analytical SOPs including the SOPs for
sample repeat and sample ditution (SOP ).

Firm’s response: All requested SOPs were provided.
FDA Comment: No deviation was found, and the response is acceptable.

11. In vivo Bioequivalence Study deficiencies:

Deficiency 1. Please provide the baseline urinary potassium excretion (mEq) at 0-1, 1-2, 2-4,4-6, 6-8, 8-
12, 12-16, 16-24, 24-36, and 36-48 hours; cumulative excretions Ae 0-24, and Ae 0-48 as individual and

mean (with %CV) values for all 35 subjects, in both periods.

Firm’s response: Requested data was provided.
FDA Comment: From the data provided, the reviewer re-ran SAS and 90 %C.I of parameters. The firm

results and the reviewer’s results are in agreement. The response is acceptable.

Deficiency 2. Please provide an explanation of the method of baseline adjustment used for all
pharmacokinetic parameters.

Firm’s response: Predose amount excreted (Ae) and predose rate of excretion (Re) of the 2 baseline days
were averaged (mean baseline). The adjustment was performed by subtracting the mean baseline from
post dose Ae and Re.

FDA Comment: The response is adequate and acceptable.

Deficiency 3. Please provide an explanation for deleting potassium excretion values based on inadequate
creatinine clearance and documentation of the statistical test used to determine outlier.

Firm’s response: MNR (maximum normed residual) test was used for outlier detection. This is the firm’s
routine method for outlier testing (SOP ©@), The firm stated that the FDA Division of
Scientific Investigation (DSI) has audited the procedure (Dr. Michael Skelly) and found it acceptable.
FDA Comment: The response is acceptabie.

Deficiency 4. Please provide the ANOVA and 90% C.I on data without deleting any potassium
excretion value.

Firm’s response: Data was submitted as requested in the diskette.
FDA Comment: The response is satisfactory.

III. In-vitre Dissolution Study deficiencies:

Deficiency 1. The firm requests a waiver for the reformulated 10 mEq strength. Per SUPAC-MR
Guidance, Components and Composition--Nonrelease controlling excipient --Level 3 change, the firm is
requested to submit comparative dissolution data for the potassium extended release tablet 10 mEq in
various dissolution media (0.1N HCI, acetate buffer pH 4.5 and phosphate buffer pH 6.8) for evaluation.



Firm'’s response: The firm indicated that the requested data was provided in March 2001. Also in this
submission, the following data was provided:

Test Product: KlorCon, 10 mEq tablets, Lot # 66211, Upsher-Smith (proposed formulation)

Reference Product: K-Dur 10 mEq, Lot # 9XBJ666, Key Pharmaceuticals (same lot as used in the

submission dated 2-14-2001).

Dissolution Method: USP Apparatus II (Paddle) at 50 RPM

Volume: 900 ml of various media: 0.1 N HCI, pH 4.5 and 6.8 buffer and water.

a. 0.IN HCI
Parameter 1 hour 2 hours 4 hours 6 hours 8 hours
Test |Ref |Test [Ref |[Test |Ref |Test |Ref |Test |Ref
Av.(N=12) | 25.1 |21.6 {405 |37.1 |67.6 |[665 |85 |831 |95 93 4
Max. (b)(4):
Min. 7 : : ]
%CV 46 |55 |35 138 |32 J23 22 |29 J14 [23
F2: 79
b. 0.05M acetate buffer, pH 4.5
Parameter 1 hour 2 hours 4 hours 6 hours 8 hours
Test |Ref |Test |Ref |Test |Ref | Test |Ref | Test | Ref
Av.(N=12) | 245 |228 |41 414 (703 |71.5 |89.7 |91.9 |102 )
Max. (b) (4
Min.
%CV 1.9 [27 J25 [2 {13 |17 [24 {18 124 |2
F2:69
¢.__0.5M Phosphate buffer, pH 6.8
Parameter 1 hour 2 hours 4 hours 6 hours 8 hours
Test | Ref Test | Ref Test | Ref Test | Ref Test | Ref
Av.(N=12) | 262 |213 [43.2 |378 [704 |669 |88 87 98.2
Max. (b) (4)™]
Min.
%CV 44 |35 |24 [22 J1s5 J14 115 [19 |16 |16
F2: 71 '
d. Water
Parameter 1 hour 2 hours 4 hours 6 hours & hours
| Test |Ref |Test |Ref |Test |Ref |Test |Ref | Test |Ref
Av.(N=12) | 25,9 | 194 |41.7 [375 |69 |663 |88 822 973 (937 |
Max. (b) (4)
Min.
%CV 25 103 |34 |68 J14 39 16 [34 J11 [25
F2: 66



FDA Comment: Data submitted in March 2001 was from a different ot (lot # 67454), not from lot #
66211 as reported in this submission. The firm is requested to clarify the difference between lot # 67454
(approved formulation?) and lot # 66211 (proposed formulation?).

Deficiency 2. Since potassium chloride extendéd release tablets 20 mEq are scored, the firm is requested
to submit dissolution data on the half tablet, using water as dissolution medium and paddle at 50 RPM.
Samples should be taken at 1, 2, 6 and 12 hours.

Firm’s response: Firm submitted the following data for its half tablet of 20 mEq tablet:
Test: Lot # 66210 (proposed) not the biolot (#18981)
Ref: Lot # 68580 (approved)

Method: Paddle at 50 RPM, 900 ml of water as a dissolution medium.
Parameter 1 hour 2 hours 6 hours 12 hours
‘Test |Ref |Test |Ref |Test |Ref |Test |Ref
Av.(N=12) |25 |20 | 43 33 [ 86 73 105 102

Max. cb)(4)“

Min.

%CV 29 143 144 |54 |37 [39 |16 |35
F2: 53

FDA Comment: The firm did not use test and RLD biolots for this comparative dissolution testing. The
should provide the comparative dissolution of the half tablet of 20 mEq strength of the biolots (test and
RLD) or explain why these lots (# 18981 and 9INR808) were not used.

Deficiency 3. Information on the size of the biobatch of the test product is missing.

Firm's response: Firm reported the following information:

For 20 mEq tablets: Lot # 66210, lot size: O tablets.

For 10 mEq tablet: Lot # 66211, lot sizel  © “tablets.

For 15 mEq tablet: Lot # 67135, lot size 0@ sablets.

FDA Comment: The firm is requested to provide the size of Lot # 18981 (biolot).

B. Review of Supplement S-016:

Review A Request to add a new strength (15 mEq)

(Submission date: July 12, 2002).

The firm has requested a waiver of the in vivo bioequivalence study requirements for its new strength:
Potassium chloride extended release 15 mEq tablets. This supplement for a new strength is submitted via
a suitability petition (Docket No. 01P-0108/CP1, approved on July 9, 2001). The reference products
listed in the Citizen petition were K-Dur (potassium chloride) extended release tablets USP, 10 mEq
AND 20 mEq, manufactured by Key Pharmaceuticals. Per OGD Regulatory Support Branch’s request,
the DBE has examined the waiver request and has determined that the waiver meets statutory
requirements (6/25/2002).



To support the waiver request, the following information was submitted:
e Comparative formulation information
o Comparative dissolution in 4 different media.

Review of the waiver request:

Comparative formulations:

The firm provides the following:

Component Description Proposed Formulation
{mg/tablet) 10 mEq 15mEq 20 mEq
Potassium Chioride, USP 750 mg 1125mg -~ | 1500 mg |

Ethyl Cellulose, NF () (4)___

Microcrystalline Cellulose, NF |
Croscarmellose Sodium, NF ||
TOTAL TABLET WEIGHT ]

Comments:

a. Formulations of 10 mEq, 15 mEq and 20 mEq are proportional with respect to active and inactive
ingredients. _

b. The firm’s 10 mEq tablet strength was approved by the OGD based on dissolution data and
formulation information.

Comparative dissolution:

To support the new strength, the firm has provided the comparative dissolution data in multiple pH
dissolution media between the new strength and the RLD. Also, since the new strength is scored,
dissolution of the half tablet is provided.

Review of dissolution data:
Test Producfi KlorCon, 15 mEq tablets, Lot 67135, Upsher-Smith (proposed formulation)

Reference Product: K-Dur 20 mEq, lot 9JNR808, Key Pharmaceuticals. (biolot)

Note : Dissolution data on RLD are different from the data submitted on 2-14-2001. This lot had

the expiration date of 10/2001. The dissolution data was probably obtained on the expired biolot of
RLD.

Dissolution Method: USP Apparatus II ( Paddle) at 50 RPM
Volume: 900 ml of various media: 0.1 N HCI, pH 4.5 and 6.8 buffer and water.
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a. 0.INHCI

Parameter 1 hour 2 hours 4 houts ‘ 6 hours 8 hours
' ~ { Test | Ref Test { Ref Tgst Ref Test. | Ref | Test | Ref
Av. (N=12) | 21 19 35 35 57 64 72 81 87 91
MaX. (b) (4)
Min. _
%CV 3.9 |3 16 J22 J21 Jos |11 J24 J12 |19
F2: 63
b. 0.05M acetate buffer, pH 4.5
Parameter 1 hour 2 hours 4 hours 6 hours 8 hours
Test [Ref |[Test |Ref |Test |Ref |Test |Ref |Test |Ref
Av. (N=12) | 22 24 37 43 61 72 79 86 91 | 94
Max. (b) (4)
Min. _ ; : . :
%CV 45 [36 |26 |28 |22 |2 12 111 |14 |09
F2: 59
¢. 0.5M Phosphate buffer, pH 6.8
Parameter 1 hour 2 hours 4 hours 6 hours 8 hours
Test | Ref Test | Ref Test | Ref Test | Ref Test | Ref
Av.(N=12) |20 |21 36 39 |62 65 72 81 86 93
MaX. (b)(4)_
Min.
%CV 39 |49 16 [24 |23 [18 |2 f12 |13 |11
F2: 63
d. Water
Parameter 1 hour 2 hours 4 hours 6 hours 8 hours
Test |Ref [Test |Ref |Test |Ref |Test |Ref | Test | Ref
Av. (N=12) | 23 22 41 41 66 70 86 | 83 96 | 97
MaX. (b)(4)—
Min,
%CV 36 132 [15 |34 J46 17 ]34 J15 |43 |14
F2: 82

Dissolution for the half tablet:

Firm’s response: Firm submitted the following data for its half tablet of 15 mEq tablet:
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Test: Lot 67135
Ref: Not reported

Dissolution Method: USP Apparatus II (Paddle) at 50 RPM
Volume: 900 ml of various media: 0.1 N HCl, pH 4.5 and 6.8 buffer and water.

Parameter 1 hour 2 hours 6 hours 12 hours
Test |Ref |Test |Ref |[Test |Ref | Test |Ref
Av. (N=12) | 25 41 - 83 101
Max. ’ (b)(4).
%CV 510 | 154 | |64 | 128
Comment:

Dissolution data is incomplete. Comparative dissotution data of the half tablet of the test product, Klor-
Con, 15 mEq tablets, Lot #67135, and the half tablet of the innovator product, K-Dur 20 mEq, lot
#9JNRE&OS, Key Pharmaceuticals, is requested.

SUMMARY OF COMMENTS:
The review of the first component viz. the firm’s response to the deficiencies.

1. There were three deficiencies pertaining to the analytical methodological sections. The firm has
provided acceptable response to the deficiencies.

2. There were four deficiencies in the in vivo bioequivalence study section. The firm has provided
acceptable responses to the deficiencies.

3. There were three deficiencies in the in vitro dissolution study section. The firm has not provided
satisfactory responses to these deficiencies.

The review of the second component viz, the firm’s request for the approval of a new strength (15 mEq)

4. The firm has requested an approval of its new strength viz. 15 mEq ER tablet. The comparative
dissolution testing data submitted for the approval of this new strength were deficient,

RECOMMENDATIONS:

I. The firm’s response to the three deficiencies pertaining to the analytical methodology section and the
four deficiencies pertaining to the in vivo bioequivalence study section is acceptable.

2. The firm’s response to three deficiencies in the in vitro dissolution study section is incomplete. The
deficiencies in the firm’s response are shown below.



a) In the response to the deficiency 1, the firm has provided dissolution data on lot # 67454
(submission date March 2001) and lot # 66221 (submission date May 6, 2002) of 10 mEq ER
tablet. It is not clear whether these lots are manufactured with approved formulation or with the
proposed formulation. The firm should provide that information with dates of manufacture of the
lots and the date(s) on which the dissolution testing was conducted.

b) In response to the deficiency 2, the firm has provided the half tablet dissolution data on 20 mEq
ER tablet lot #s 66210 (proposed) and 68580 (approved). The firm should provide the half tablet
dissolution data on lot # 18981 (test biolot) and # 9INR808 (RLD biolot) using USP Apparatus 2
(paddle) at 50 RPM and 900 ml of water as the dissolution medium. Samples should be taken at
1,2, 6, and 12 hours.

¢) In response to the deficiency 3, the firm has provided lot sizes of ot # 66210 (20 mEq), #66211
(10 mEq) and # 67135(15 mEq). The firm should to provide the lot size of the test biolot for 20
mEq ER tablet # 18981. Please also provide the date of manufacture of 20 mEq ER tablet lot #
18981 (biolot).

3. The firm’s request for the approval of the 15 mEq ER tablet is denied at this time. For the approval
of this strength the firm has correctly provided the multimedia comparative dissolution testing on
full tablets of test (lot # 67135) and RLD ( 20 mEq K-Dur biolot #9JNR808). However, the firm has
provided the dissolution testing data only on the half test tablet (ot # 67135). The firm did not
provide the half tablet dissolution data on RLD (20 mEq ER tablet lot # 9JNR808). Please, provide
the half tablet dissolution data on RLD lot # 9INR808 (see recommendation 2b) using USP
Apparatus 2 (paddle) at 50 RPM and 900 ml of water as the dissolution medium. Samples shouid be
taken at 1, 2, 6, and 12 hours,

Wb

Nhan L. Tran, Ph. D.
Review Branch II
- | / 22,1 2073

RD INITTALED S. NERURKAR ~
FT INITIALED S. NERURKAR .

s )T __ \
Concur: d{%&% ///‘74’1//’2/4 Date: /"/ 2-?/’/6? =

Dale P. Conner, Pharm.JJ7
Director, Division of Bioequivalence

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



CC: ANDA
ANDA DUPLICATE
DIVISION FILE
HFD-651/Bio Drug File
HEFD-655/Reviewer
HFD-655/Team Leader

Endorsements: (Final with Datesg)

HFD-655/Reviewer
HFD-655/Bio team Leader

HFD-650/D. Conner/veglf é/éﬁéégw%

BIQEQUIVALENCY - INCOMPLETE

1. STUDY AMENDMENT (STA)
{ANDA 74-726/8-015)

2. DISSOLUTION DATA (DIS)
(ANDA 74-726/8-016)

Outcome Decisions: IC - Incomplete

WinBioc Comments:

12

|l

Submission dates:
May 6, 2002 (ANDA 74~726/S-015)
July 12, 2002 (BNDA 74-726/8-016}

. 20 mEg Strength
OCutcome: IC

15 wmEqg Strength
U/Outcome: IC



BICEQUIVALENCY DEFICIENCIES
ANDA: 74-726/8015 (reformulated) and S016 (new strength) APPLICANT: Upsher-Smith

DRUG PRODUCT: Potassium Chloride Extended Release Tablets,® USP
Klor-Con®) 10, 15 and 20 mEg

The Divigion of Bioequivalence has completed its review of your
submission(s) acknowledged on the cover sheet and has the following
comments:

1. Your response to the three deficiencies pertaining to the
analytical methodology section and the four deficiencies pertaining
to the in wvivo bicequivalence study section 1s acceptable.

2. Your response to three deficiencies in the in vitro dissolution
gtudy section is incomplete. The deficiencies in your response are
shown below.

a} In the response to the deficiency 1, you have provided
dissolution data on lot # 67454 (submission date March 2001) and
lot # 66221 (submission date May 6, 2002) of 10 mEg ER tablet.
It is not clear whether these lots are manufactured with
approved formulation or with the proposed formulation. Please
provide that information with dates of manufacture of the lots
and the date(s) on which the dissolution testing was conducted.

b) In response to the deficiency 2, you have the half tablet
dissolution data on 20 mEg ER tablet lot # 66210 (proposed) and
# 68580 (approved). You should provide the half tablet
dissolution data on lot # 18981 (test biolot) and # 9JNR808 (RLD
biolot) using USP Apparatus 2 (paddle) at 50 RPM and 900 ml of
water as the dissolution medium. Samples should be taken at 1,
2, &, and 12 hours.

c) In response to the deficiency 3, you have provided lot sizes of
lot # 66210 (20 mEq), #66211 (10 mEg) and # 67135(15 mEg). You
should provide the lot gize of the test biolot for 20 mEg ER
tablet # 183981. Please also provide the date of manufacture of
20 mEg ER tablet lot # 18981 (biolot).

4. Your request for the approval of the 15 mEg ER tablet is denied at
this time. For the approval of this strength you have correctly
provided the multimedia comparative dissolution testing on full
tablets of test (lot#67135) and RLD (20 mEg K-Dur biolot #9JNR8O0B).

10



However, you have provided the dissolution testing data only on the
half test tablet (lot # 67135). You did not provide the half tablet
dissolution data on RLD (20 mBEg ER tablet lot # 9JNR808). Please,
provide the half tablet dissolution data on RLD lot # 9JINR808 (see
recommendation 2b) using USP Apparatus 2 (paddle) at 50 RPM and 200
ml of water as the dissolution medium. Samples should be taken at 1,
2, 6, and 12 hours.

Sincerely yours,

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

Office of Generic Drugs
Center for Drug Evaluation & Research

11



CC: ANDA
AND2A DUPLICATE
DIVISION FILE
HFD-651/Bio Drug File
HFD-655/Reviewer
HFD~655/Team Leader

Endorsements: (Final with Dates)
HFD-655/Reviewer
HFD-655/Bio team Leader

HFD-650/D. Conner 7 . .
/ /é%;%iw“' ﬁ/ézci;ééi_

BIOEQUIVALENCY - INCOMPLETE

1. STUDY AMENDMENT ({STa)

(ANDA 74-726/8-015)

2. DISSOLUTION DATA (DIS)
(ANDA 74-726/8-016)

Outcome Decisions: IC - Incomplete

WinBioc Commentsg:

3
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Submission dates:
May 6, 2002 (ANDA 74-726/8-015)
July 12, 2002{ANDA 74-726/5-016)

20 mEqg Strength
\)/Outcome: IC

‘15 mEg Strength
Outcome: IC
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ANDA # 74-726/8-016
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Potassium Chloride
Extended-Release Tablets
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ANDA: 74-726/S-009, S-011, S~015, S-016 and S-017

Upsher-Smith Laboratories, Inc. AR~ 4 v
Attn: Mark S. Robbins, Ph.D., J.D.

14905 23" Avenue North

Minneapolis, MN 55447

Dear Sir:

This is in reference to your supplemental new drug applications
dated February 14, 2001 (S-009 and S-011) and May 6, 2002 (S-015,
S-016 and S-017) submitted under section 505(3) of the Federal
Food, Drug, and Cosmetic Act, regarding your abbreviated new drug
application for Klor-Con® M, Potassium Chloride Extended-Release
Tablets, USP 10 mEq and 20 mEq.

Reference is also made to your amendment dated February 7, 2003.

The supplemental applications, submitted as “Prior Approval
Supplements” provide for the following changes:

S-009: Reformulation of the 10 mEq and 20 mEg tablets
S-011: Labeling for 10 mEq & 20 mEq tablets

S-015: Manufacturing Revision (Scale~up of

S-016: New Strength (15 mEg tablet)

S-017: Labeling for 15 mEg tablet.

CICAN

The supplemental applications are deficient and, therefore, not
approvable under Section 505 of the Act for the following reason:

DMF ®® ;s deficient. The holder has been notified. Please
ensure a response.

The file on these supplemental applications is now closed. You
are required to take an action described under 21 CFR 314.120
which will either amend or withdraw these supplemental
applications. Your amendment should respond to all the
deficiencies listed. Partial replies will not be considered for
review, nor will the review clock be reactivated until all
deficiencies have been addressed. The response to this letter
will be considered as a MINOR amendment and should be so
designated in your cover letter.



If you have substantial disagreement with our reasons for not
approving these supplemental applications, you may request an
opportunity for a hearing.

Sincerely yours,

M Senda { gule

Rashmikant M. Patel, Ph.D.

Director

Division of Chemistry I

Office of Generic Drugs

Center for Drug Evaluation and Research



ce:
ANDA DUP
DIV FILE
Field Copy
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/ % 4l )
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V:\FIRMSNZ\UPSHER\LTRS&REV\747265095011.5015,8016,5017CR4.doc
F/T by:ard/4/2/03

CHEMISTRY REVIEW: NOT APPROVABLE - MINOR



ANDA: 74-726/5-009, S-011, S-015, S-016 and S-017

Upsher-Smith Laboratories, Inc.

Attn: Mark S. Robbins N A
143905 23* Avenue North 7D
Minneapolis, MN 55447

Dear Sir:

This is in reference to your supplemental new drug applications
dated February 14, 2001 (5-00% and $-011) and May 6, 2002
(S-015, S-016 and S-017) submitted under section 505(j) of the
Federal Food, Drug, and Cosmetic Act, regarding vyour abbreviated
new drug application for Klor-Con® M, Potassium Chloride
Extended-Release Tablets, USP 10 mEQ and 20 mEQ.

Reference is also made to your amendment dated December 6, 2002.

The supplemental applications, submitted as “Prior Approval
Supplements” provide for the following changes:

S-009: Reformulation of the 10 mEQ and 20 mEQ tablets
S-011: Labeling for 10 mEQ & 20 mEQ tablets

S-015: Manufacturing Revision (Scale-up of

S-016: New Strength (15 mEQ tablet)

S-=017: Labeling for 15 mEQ tablet.

®@ )

The supplemental applications are deficient and, therefore, not
approvable under Section 505 of the Act for the following
reason:

Bioequivalence has not been established. Please respond to
the deficiencies communicated to you by facsimile on
February 4, 2003.

The file on these supplemental applications is now closed. You
are required to take an action described under 21 CFR 314.120
which will either amend or withdraw these supplemental
applications. Your amendment should respond to all the
deficiencies listed. Partial replies will not be considered for
review, nor will the review clock be reactivated until all
deficiencies have been addressed. The response to this letter
will be considered as a MINOR amendment and should be so’



designated in your cover letter. If you have substantial
disagreement with our reasons for not approving these
supplemental applications, you may request an oppertunity for a
hearing.

Sincerely yours,

Al

Mjlmh//gg,?’\

Rashmikant M. Patel,

Director

Division of Chemistry I

Office of Generic Drugs

Center for Drug Evaluation and Research
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V:\FIRMSNZ\UPSHER\LTRS&REV\74726509s11s15s16s17.1tr3.doc

F/t by:ard/2/5/03

CHEMISTRY REVIEW: NOT APPROVABLE - MINOR
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ANDA: 74-726/ S-~009, S8-011, S-015, S-016 and S$-017

Upsher-Smith Laboratories, Inc.
Attn: Mark S. Robbins, Ph.D., J.D.
14905 23" Avenue North
Minneapolis, MN 55447

Dear Sir:

This is in reference to your supplemental new drug applications
dated February 14, 2001 (S-009 and $-011) and May 6, 2002 (5-015,
$~016 and S-017) 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 10 mEQ and 20 mEQ.

Reference is also made to your amendments dated May 6, 2002
(S-009 and $-011) and July 12, 2002 (S-016).

The supplemental applications, submitted as “Prior Approval
Supplements” provide for the following changes:

3-009: Reformulation of the 10 mEQ and 20 mEQ tablets
5-011: Labeling for 10 mEQ & 20 mEQ tablets

S-015: Manufacturing Revision (Scale-up of

S-016: New Strength (15 mEQ tablet)

S-017: Labeling for 15 mEQ tablet.

®@), )

The supplemental applications are deficient and, therefore, not
approvable under Section 505 of the Act for the following
reasons:

1. Please provide Certificates of Analysis for the lots of
drug substance and excipients used in the M15 exhibit
batch.

2. Multiple batches of ®® were used for the

M15 exhibit batch. Please state the disposition of the
unused portions of the ma)



In addition te responding to the above deficiencies, please note
and acknowledge the following in your response:

1. Your labeling information for S-017 is pending review.
2. Your Bioeguivalency information i1s pending review.
3. Please provide additicnal stability data for the M10,

M15 and M20 exhibit batches, if available.

The file on these supplemental applications i1s now closed. You
are required to take an action described under 21 CFR 314.120
which will either amend or withdraw these supplemental
applications. Your amendment should respond te all the
deficiencies listed. Partial replies will not be considered for
review, nor will the review clock be reactivated until all
deficiencies have been addressed. The response to this letter
will be considered as a MINOR amendment and should be so
designated in your cover letter. If you have substantial
disagreement with our reasons for not approving these
supplemental applications, you may request an opportunity for a
hearing. :

Sincerely yours,

M Jrcals 4o ol

Rashmikant M. Patel, Ph.D.

Director

Division of Chemistry I

Qffice of Generic Drugs

Center for Drug Evaluation and Research
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