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»h Food and Drug Administration
Rockville MD 20857 )

NDA 19-561
Ak 26 188

A.H. Robins Company

Research Laboratories

Attention: Emily M. Morley, M.D.
1211 Sherwood Avenue

P.0. Box 26609

Richmond, VA 23261-6609

~ Dear Dr. Morley:

Please refer to your December 30, 1985 new drug application submitted under
section 505(b)(1) of the Federal Food, Drug, and Cosmetic Act for Micro-K LS
(potassium chloride for 1iquid suspension) 1.5 g (20 mEq) Packets.

We also acknowledge receipt of your amendments dated August 5 and 22, 1988,

We have completed the review of this application and have concluded that
sdequate information has been presented to demonstrate that the drug is safe
and effective for use as recommended in the final printed package insert and
draft carton and container labels submitted on August 24, 1988. Accordingly,
the application is approved effective on the date of this letter.

As requested in our August 1, 1988 letter, please submit legible introductory
promotional material that you propose to use for this product. Please submit
one copy to this division and a second, along with a copy of the package
insert, directly to:

Division of Drug Advertising and Labeling, HFD-240
Room 10B-04

5600 Fishers Lane

Rockville, Maryland 20857

Please submit all proposed materials in draft or mock-up form, not final
print. Also, please do not use form FD-2253 for this submission; this form is
for routine use, not proposed materials.

As soon as they are available please submit one market package of the drug and
twelve copies of the final printed container and carton labels, seven of which
are individually mounted on heavy weight paper or similar material.

We remind you that you must comply with the requirements for an appfbved NDA
set forth under 21 CFR 314.80 and 314.81.
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If you have any questions, please contact:

Ms. Virginia O'Hagan
Consumer Safety Officer e
(301) 443-4730 -

Sincerely yours,

51¢L§f, 7(:¢fxx,4Ldéi;/
Raymond J. Lipicky, M.D.
Director
Division of Cardio-Renal Drug Products
0ffice of Drug Evaluation I
Center for Drug Evaluation and Research
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brand of Potassium Chloride
Extended-Release Formulation
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Information for Patients: Physicians should consider re-
minding the patient of the (ollowing:

To take each dose with meals mixed in water or other
suitable liquid.

To take this medicine following the trequency and amount
prescribed by Ihe physician. This is especially important if the
patient is aiso taking diuretics and/or digitalis preparations

To intorm patients that this product contains as a dispersing
agent the s1o0l softener, docusate sodium, which may change
slool consistency, ot rarely produce diarrhea or cramps.

To check with the physician at once il tarry stools of other
evidence of gastroinigstinal bleeding is noticed

Laboratory Tests: Regular serum potassium determinations
are recommended, especially in patients with renal in-
sulticiency or diabetic nephropathy.

When blood is drawn for analysis of ptasma potassium, it is
important to recognize that anitactual elevations can occur
alter improper venipunclure technigque or as a result ot in vitro
hemolysis ol the sample.

Drug Interactions: Potassium-sparing diuretics, angio-
tensin converting enzyme inhibitors: see?NARNINGS

Carcinogenesis, Mutagenesis, impairment of Fertility: Car-
cinogenicity. mutagenicity, and fertility studies in animals have
not been perlormed. Potassium is a normal dietary
constituent.

Pregnancy Category C. Animal reproduction studies have
not been conducted with Micro-K LS. It is unlikely that potas-

Ssiun supplementation that does not lead to hyperkalemia
would have an adverse etiect on the fetus or would affect
teproductive capacity.

Nursing Mothers: The normal potassium ion content ol
human mitk 15 about 13 mEQ per liter Since oral potassium
becomes part of the body potassium pool, $¢ long as body
potassium 15 not excessive, the contribution of potassium
chloride suppiementation should have little ot no etfect on the
level in human mitk

R e

Pediatric Use: Safety and effectiveness in children have not
been established.

Adverse Reactions: One of the most severe adverse effecls
is hyperkalemia (see CONTRAINDICATIONS. WARNINGS,
AND OVERDOSAGE).

Gastrointestinal bleeding and ulceration have been re-
&orted in_patients treated with microencapsulated KCi {see

/ARNINGS).

In addition to bleeding and ulceration, perloration and
obstruction have been reported in patients treéated with solid
KCI dosage forms, and may accur wilh Micro-K LS

The most common adverse reactions to the orat potassium
salts are nausea, vomiting, flatulence, abdominal pain/
discomtort, and diarrhea. These symptoms are due 10 irri-
tation of the gastrointestinal tract and are best managed by
taking the dose with meals. or reducing the amount taken a
one time.

Skin rash has been raporied rarely with potassium
preparations.

In a controlied clinical study Micro-K LS was associated
wilh an increased frequency ol gasirointestinal intolerance
(e.g.. diarrhea, loose stools, abdominal pain, elc.) compared
to equal doses (100 mEq-day) of Micto-K Extencaps (see
WARNINGS, Diarrhea or Oehydration). This finding was attrip-
uied to an inactive ingredient used in the Micro-K LS formu-
lation that is not present in the Micro-K Extencaps formulation.
Overdosage: The administration of oral potassium salts 10
persons with normal excrelory mechanisms for potassium
rarely causes setious hyperkalemia. However, if excretory
mechanisms are impaired, of it potassium is administered too
rapidly intravenously, potentially iatal hyperkalemia can result
(see CONTRAINDICATIONS and WARNINGS). It is important
to recognize that hyperkalemia is usually asymptomaltic and
may be mandesied only Dy an increased serum potassium
concentration {6.5-8.0 mtg/L) and characteristic electro-
cardiographic changes (peaking of Twaves, foss of P-wave,
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depression of S-T segment, and prolongation of the QT inter-
val). Late manifestalions include muscie 9plaralysis and cardio-
vascular collapse from cardiac arrest (9-12 mEg/L).
Trealment measures lor hyperkalemia include the foliowing:
1. Elimination of foods and medications containing polas-
sium and of any agents with potassium-sparing properties;

2. Intravenous administration of 300 to 500 mlL/hr ol 10%
dextrose solution containing 10-20 units of crystaitine
insulin per 1,000 mL;

3. Correclion ol acidosis, it present, with intravenous sodium
bicarbonate;

4. Use ol exchange resins, hemodialysis, or periloneal
dialysis.

In treating hyperkalemia, it shoutd be recailed thal in
patients who have been stabilized on digitalis, 1oo rapid a
lowering ol the serum polassium concentration can produce
digitalis onicitx,

ge and Admini b The usual dielary potassium
intake by the average aduit is 50 1o 100 mEq per day. Polas-
sium depletion sufficien! to cause hypokalemia usually re-
quires the loss of 200 or more mEq of polassium from the total
body store.

DOosage must be adjusted 1o the individua! needs of each
patient. The dose for the prevention of hypokalemia is typicaily
in the range of 20 mEq per day. Doses of 40100 mEq per day
or more are used for the reatment of potassium depletion.
Dosage should be divided if more than 20 mEq per day are
given such that no rore than 20 mEq is given in a single dose.

Usual Adult Dose—One Micro-K LS 20 mEq packe! 110 §
times daily. depending on the requirements of the patient. This
product must be suspended in a liquid, preferably waler, or
sprinkied on food prior to ingestion,

Suspension in Water: Pour contents of packet slowly intc
approximately 2 -6 Huid ounces {V2-Ys glassiul) ol water. Stir
Ihoroughly for approximately 1 minute until slightly thickened,
then drnink. The entite contents of the packetl must be used

/:ré/a,'// 6’..@ “2-

immediately and not stored tor luture use. Any microcapsule/
water mixture should be used immediately and not stored for
future use.

Suspension in Liquids other than Water: Studies conducted
using orange juice, tomato juice, apple juice and milk as the
suspending liquid have shown that the quantity of fluid used to
suspend one Micro-K LS packet MUST be limited 1o 2 fluid
ounces (s glasstul). The use of volumes greater than 2 tiuid
ounces substantially reduces the dose of potassium chioride
delivered. If a liquid other than water is used to suspend
Micro-K LS then-the contents of the packet should be siowly
poured into 2 Huid ounces (Y glassiul) of |i$uld, Sty
thoroughly for approximalely 1 minule, then drink. The entire
contents ol the packet must be used immediately and no!
stored lof fulure use. Any microcapsule/liquid mixiure should
be used immediately and not stored for Juture use.

Sprinkling Contents on Food: Micro-K LS may be given on

soft food thal may be swallowed easily without chewing, such
as applesauce or pudding. After sprinkiing the contents of the
packet on the 1004, it should be swallowed immediately with-
out chewing and loliowad with a glass of cool water, mitk, or
juice to ensure complete swallowing of all the microcapsules.
Do not store microcapsule/lood mixture for future use.
How Supplled: Micro-X LS containing 1.5 g microencap-
sulated potassium chioride (equivalent to 20 mEq K) per
packet in cartons of 30 (NDC 0031-5760-56) and 100 packets
(NDC 0031-5760-63).

Store at controlled room temperalurs, between 15°C and
30°C (59°F and 86°F)

CAUTION: Federal law prohibits dispensing without
prescription,
August 1988
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Description: Micio-K LS is an oral dosage form of micro-
encapsulated potassium chioride. Each packet contains 1.5¢9
of Potassium Chloride, USP equivalent to 20 mEq of potas-
sium. Micro-K LS is comprised of specially formulated gran-
ules. After reconstitution with 26 fi 0z of water and 1 minute ol
stitring, the suspension is odoriess and tasteless.

Each crystal of potassium chloride (KCH) is micto-
encapsulated with an insoluble polymeric coating which lunc-
tions as a semipermeable membrane; it allows for the con-
trolled release of potassium and chloride ions ovet an eight-
ten hour period. The controlied release of K* ijons by the
microcapsutar membtane is intended to reduce the likelihood
of a high localized concentration ol potassium chloride at any
point on the mucosa of the, gastrointestinal tract. Fluids pass
through the membrane and gradually dissolve the potassium
chloride within the microcapsules. The resultling polassium
chioride solution slowly ditluses outward through the
membrane

Micro-K LS Is an electrolyte replenisher. The chemicat name
of the active ingredient is potassium chioride and the siruc-
tural formuia is” KCI. Potassium Chioride, USP occurs as a
white, granular powder o as colorless crystats. il is odoriess
and has a saline taste. Its solutions are neutral to litmus, 1t is
freety soluble in water and insoluble in aicohol.

inactive Ingredients: Docusate Sodium, Ethylcellulose,
Povidane, Siticon Dioxide, Sucrose, and another ingredient.
Clinical Pharmacology: The J)olassium ion is the principal
intracellutar cation of most body tissues. Potassium ions par-
ticipate in a number of essential physiological processes
including the maintenance of intraceliular tonicity, the trans-
mission of nerve imputses, the contraction of cardiac, skeltetal,
'and smooth muscie, and the maintenance of normal renai

unction.

The intracellufar concentration of potassium is approxi- -

mately 150 to 160 mEq per liter. The normal adult plasma
concentration is 3.5 to 5 mEq per liter. An active ion transport

system maintains this gradient across the plasma membrane.

Potassiumis a normal dielar}{ constituent and under steady-
state conditions the amount of potassium absorbed from the
gastrointestinal tract is equal t0 the amount excreted in the
urine. The usual dietary intake of potassium is 50 10 100 mEq
per day.

Potassium depletion will occur whenever the rate of potas-
sium loss through renal excretion and/or loss from the gas-
trointestinal tract exceeds the rate of potassium intake, Such
depletion usualty develops as a consequence of therapy with
diuretics, primary ot secondary hyperaldosteronism, diabetic
ketoacidosis, of inadequate replacement of potassium in
patients on prolonged parenteral nutrition. Depletion can de-
velop rapidly with severe diarrhea, especially il associaled
with vomiting. Potassium depletion due 10 these causes is
usually accompanied by a concomitant loss of chioride and is
manilested by hypokalemia and metabolic alkalosis. Potas.
sium depletion may produce weakness, latigue, disturbances
ol cardiac thythm {primarily ectopic beats). prominent U-
waves in the elecitocardiogram, and. in advanced cases,
ffaccid paralysis and/or impaired abiiity 10 concentrate urine

If polassium deplietion associated with metabotic alkaiosis
cannot be managed by correcling the tundamental cause o!
the deficiency, e.g.. where the patient requires long-term
diuretic therapy. supplemental potassium in the lorm ol high
polassium food or potassium chioride may be able 10 restore
normal potassium levels.

In rare circumstances (e.g.. palients with renal lubular
acidosis) potassium depiletion may be associated with meta-
bolic acidosis and hyperchloremia. in such patients potas-
sium replacement shouid be accomplished with potassium
salls other than the chioride, such as potassium bicarbonate,
potassium citrate, potassium acetate, or potassium

fuconate.
ndications and Usage: BECAUSE OF REPORTS OF INTES-
TINAL AND GASTRIC ULCERATION AND BLEEDING WiTH
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CONTROLLED RELEASE POTASSIUM CHLORIDE PREP-

ARATIONS, THESE DRUGS SHOULD BE RESERVED FOR

THOSE PATIENTS WHO CANNOT TOLERATE OR REFUSE TO

TAKE IMMEDIATE RELEASE LIQUIDS/EFFERVESCENT

POTASSIUM PREPARATIONS OR FOR PATIENTS IN WHOM

THERE IS A PROBLEM OF COMPLIANCE WITH THESE

PREPARATIONS.

1. For the treatment of patients with hypokalemia, with or
without metabolic alkalosis; in digitalis intoxication; and in
ﬁanenls with hypokalemic lamilial periodic paralysis. |(

ypokalemia is the resull of diuretic therapy, consideration
should be given to the use of a lower dose of diuretic, which
may be sullicient without leading to hypokalemia.

2. forthe prevention of hypokalemia in patients who wouid be
at particular risk it hypokalemia were to develop, e.g.,
digialized patients or patients with signiticant cardiac
arthythmias. hepatic cirrhosis with ascites, states ol aldo-
sterone excess with normal renal tunction, potassium ios-
ing nephropalhy. and cerain diarrheal states.

The use of polassium salis in patients receiving diuretics tor
uncomplhcated essential hyperlension is oflen unnecessary
when such palients have a normal dietary pattern and when
low doses of the diuretic are used. Serum poltassium should
be checked periodically, however, and it hypokalemia occurs,
dietary supplementation with polassium-containing toods
may be adequate 10 control milder cases. in more severe
cases. and it dose adjusiment of the diuretic is ineflective ot
unwarranted, supplementalion with potassium salts may be
indicated.

Contraindications: Potassium supplements are contra-

indicated in patients with hyperkalemia since a further in-

Crease n serum polassium concentration in such palients can

produce cardiac arrest. Hyperkalernia may compiicate any of

the following condilions: chronic renal tailure, systemic
acidosis such as diabetic acidosis, acute dehydration, exten-
sive tissue breakdown gs in severe burns, adrenal insuf-

i
i

liciency. or the administration of a potassium-sparing diuretic
(e,g.. spironotactone, triamlerene, amilatide) (see
OVERDOSAGE).

Controlled release formulations of potassium chioride have
produced esophageal ulceration in certain cardiac patients
with esophageal compression due to an enlarged left atrium
Polassium supplementanon, when indicated in such patients,
should be given as an immediate release liquid preparation.

All solic oral dosage forms of polassium chioride are con-
traindicaled in any patient in whom there is structural, patho-
logical (e.g.. diabelic gastroparesis) or pharmacologic (use ol
anticholinergic agents or other agents with anticholinergic
properties at sulficient doses (o exert anticholinergic etfects)
cause for arrest or deiay in tablet or capsule-passage through
the gastrointestinal tract
Warnings: Hyperkalemia (see OVERDOSAGE). In patients
with irnpaired mechanisms for excreting potassium, the ad-
mirustration of potassium salts can produce hyperkalemia and
cardiac arrest. This occurs most commonly in patients given
potassium by the intravenous roule but may also occur in
palients given potassium orally. Potentially fatal hyperkaiemia
can develop rapidly and be asymptomatic. The use of potas-
sium saits in patients with chronic renal disease, or any other
condition which impairs polassium excretion, requires par-
ticularly careful monilonng of the serum potassium con-
centration and appropriate dosage adjustment.

Interaction with Potassium-Spating Diuretics. Hypokalemia
should nol be treated by the concomilant administration of
potassium salts and a potassium-sparing diuretic (e.g., spiro-
nolactone, lriamierene or amiloride} since the simultaneous
administration ol these agents can produce severe
hyperkalemia

Interaction with Angiotensin Converting Enzyme inhibitors.
Angiotensin converting enzyme (ACE) inhibitors (e 9., cap-
topril, enalapril} will produce some potassium fetention by
inhibiting aldosterone production. Potassium supplements

should be given to patients receiving ACE inhibitors only with
close monitoring.

Gastrointestinal Lesions. Solid oral dosage forms of potas-
sium chioride can produce uicerative and/or stenotic lesions
of the gastrointestinal tracl. Based on spontaneous adverse
reaction reports, enteric coated preparations of potassium
chloride are associated with an increased trequency of small
bowel lesions (40-50 per 100,000 patient years) compared to
sustained release wax matrix formulations (less than-one per
100,000 patient years). Because of the lack of extensive
marketing experience with microencapsulated products, a
comparison between such products and wax matfix or enteric
coated products is not available. Micro-K LS is administered
as a liquid suspension ol microencapsulated polassium
chioride formulated to provide a controlled rate of release of
potassium chloride and thus to minimize the possibility of a
higlh local concentration of potassium near the gastrointestinal
wall.

Prospective trials have been conducted in normal human
volunteers in which the upper gastrointestinal tract was evalu-
ated by endoscopic inspection before and after one week of
solid oral potassium chioride therapy. The ability of this modet
lo predict events occurring in usual clinical praclice is un-
known. Tnals which approximated usual clinical practice did
not reveal any clear differences belween the wax matrix and
microencapsulated dosage lorms. in contrast, there was a
higher incidence of gastric and duodenal lesions in subjects
receiving a high dose of a wax matrix controlled release
lormuiation under conditions which did not resemble usual or
recommended clinical practice (i.e.. 96 mEq per day in
divided doses of potassium chioride administered to fasted
patients, in the presence of an anticholinergic drug to delay
gastric emptying). The upper gastrointestinal lesions ob-
served by endoscopy were asymptomatic and were not
accompanied by evidence of bieeding (hemoccult testing).
The relevance ol these lindings to the usual conditions (i.e.,
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non-fasting, no anticholinergic agent, smaller doses) under
which controlled release potassium chloride products are
used is uncertain; epidemiologic sludies have not identitied
an elevated risk, compared to microencapsulated products,
for upper gastrointestinal lesions in patients receiving wax
matrix formulations. Micro-K LS should be discontinued im-
mediately and the possibility o ulceration, obstruction or
perforation considered if severe vomiting, abdominal pain,
distention, or gastrointestinal bieeding occurs.

Diarrhea or Dehydration. Micro-K LS contains, as a dis-
persing agent, docusale sadiurn, which also increases stool
water and is used as a stool sofiener. Clinical studies with
Micro-K LS indicate that minar changes in stool consistency
may be common, aithough usually are well-tolerated. How-
evel, rarely patients may experience diarrthea or cramping
abdominal pain. Patients with severe or chronic diarrhea of
who are dehydrated ordinarily should not be prescribed
Micro-K LS,

Metabolic Acidosis. Hypokalemia in patients with metabolic
acidosis should be treated with an atkalinizing potassium salt
such as potassium bicarbonate, potassium citrate, potassium
acetate, Or polassium gluconate
Precautions: General: The diagnosis of potassium depletion
is ordinarily made by demonstrating hypokalemia in a patient
with a clinical history suggesting some cause lor potassium
depletion. In interpreting the serum potassium level, the physis
cian should bear in mind that acute alkalosis per se can
produce hypokalemia in the absence of a deticit in total body
potassium while acute acidosis per se canincrease the serum
potassium concentration into the normal range even in the
presence ol a reduced total body potassium. The treatment of
potassium depletion, particularly in the presence of cardiac
disease, renal disease, or acidosis requires careful atlention
10 acid-base balance and appropriate monitoring of serum
electrolytes, the electrocardiogram, and the clinical status ol
the patient.
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DIRECTIONS FOR USE: Pour contents of
packet slowly into approximately 2-6 fl 0z (Y~
Y glassful) of water while stirring. Stir thor-
oughly for approximately 1 minute until slightly
thickened, then drink.

DOSAGE: As directed by physician. Consult
physician or pharmacist for use in other liquids.

PHARMACEUTICAL DIVISION Sad
A. H. ROBINS COMPANY, RICHMOND, VA, 2322
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MICRO-K’ LS |

(Potassium Chiloride)
Extended-Release Formulation

For Liquid Suspension

DIRECTIONS FOR USE: Pour contents of packet slowly

into approximately 2-6 fl oz (a4 glassful) of water, while

slirring. Stir morou hly for approximately 1 minute until

slightly thickened, then drink. Consult physician or phar-

macist for use in other liquids.

KEEP THIS AND ALL MEDICINES OUT OF REACH OF

CHILDREN.

Siore at Contralled Room Temperature, Between 15°C and’
30°C (59°F and 86°F). . ,

U.S. Patent 4,259,315 |

PATIENT INSTRUCTIONS

' PHARMACEUTICAL DIVISION 8.60

A. H. ROBINS COMPANY, RICHMOND, VA. 23220

5 PROFESSIONAL SAMPLES—
g NOT FOR SALE

2 . NDC 0031-5760-32
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MICRO-K’

(Potassium Chloride) L S

Extended-Release Formulation

For Liquid Suspension

Each packet contains 1.5 g KCl (20 mEq K)

CAUTION: Federal law prohibits dispensing without

prescription.
145PACKETS .

Extend_ed—Rplease Formulatipn
For Liquid Suspension

Each packet contams 1.59 KC1 (20 mEq K)
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MICROK' LS

| (Putassium Chloride) For Liquid Suspension
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A‘H—ROBINS

MICROK' T

(Potassium Chloride) LS

Extended-Release Formulation

- For Liquid Suspension

Each packet contains 1.5 g KCI (20 mEq K) 1

30

CAUTION.; Federal law prohibits -
. dispensing without prescription. -
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MICROK’
(Potassium Chloride)
- Extended-Release Formulation

For Liquid Suspension

Each packet contains 1.5 g KCI (20 mEq K)

‘i

, 30 PACKETS
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MICRO-K L S

(Potassium Chioride)

MICROK LS

Bdendgd-Rplease Formulatipn (Potassium Chioride)
For qumd Suspensmn Extended-Release Formulation

" DIRECTIONS FOR USE: Pour contents of packet slowiy into approxi- F ) quuld SUSPQHSIOH

mately 2-6 fl oz (Ve~¥a glassful) of water, while stirring. Stir thoroughly
- for approximately 1 minute until slightly thickened, then drink. Consult
physician or pharmacist for use in other liquids.

KEEP THIS AND ALL MEDICINES OUT OF REACH OF CHILDREN.

Each packet contains 1.5 g KC! (20 mEq K)

LoT

Store at Controlled Room Temperature, Between 15°C and 30°C (59°F
and 86°F). )

U.S. Patent 4,259,315

EXP.

PHARMACEUTICAL DIVISION ' , : 0 ,
. A. H. ROBINS COMPANY, RICHMOND VA 23220
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MICROK L S

" (Potassium Chloride)
Extended-Release Formulation

For Liquid Suspension

DIRECTIONS FOR USE: Pour contents of packet slowly into approxi-
mately 2-8 {l oz (Va—%. glassful) of water, while stirring. Stir thoroughly

* for approximately 1 minute until slightly thickened, then drink. Consult
physician or pharmacist for use in other liquids.

KEEP THIS AND ALL MEDICINES OUT OF REACH OF CHILDREN.

Store at Controlled Room Temperature, Between 15°C and 30°C (59°F
and 86°F).

U.S. Patent 4,253,315

" PHARMACEUTICAL DIVISION . 888
A. H. ROBINS COMPANY, RICHMOND, VA. 23220




MICROK] IS

Extended-Release Formulation
For Liquid Suspension

Each packet contains 1.5 g KCI (20 mEq K)

100 ey




R e S Dot e s e bl 5 St et e o O S ARt S - mem e s e eem

|78% |~ | 407%]|ScreencFBLUE

~ u”
{

,‘
{

— c—

t + .+

’M{»Rosms MICRO K NDC 0031-5760-62
(Potassium Chloride) LS
Extended-Release Formulation
~For Liquid Suspensmn

" Each packet contains 1.5 g KCI (20 mEq K)
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' MICROK®
} (Potassium Chloride)
Extended-Release Formulation

For Liquid Suspension

, Each packet contains 1.5 g KCI (20 mEq K)
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HEHORANDUH DEPARTHENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOCD AND DRUG ADHINISTRATION
CENTER FOR DRUS EVALUATION AND RESEARCH

DATE:
FROH: Director, Division of Cardio-Renal Drug Products, HFD-119

SUBJECT: Micro-K LS, NDA 139-561

T0: The File

The saga of HDA 19-581 {is of iaterest. In my judgement, Hicro-X LS is a
product suitable for marketing and may even represent a “break-through®” in
administering supplemental KC1 to patients.

co: product is a slightly modified formulation of HMicro-K, which is approved
and, by formal studies and moderate markating history, no more unsafe than any
.other solid oral dosage form of KC1.

Since the disintegration time constant of Hicro-K capsules 1s measured in
ninutes and the potassium release from the encapsulated granules has 3 time
constant of 10 s of minutes (i.e,, release of potassium from the micro
capsules is at least an order of magnitude slower than the release of the
microcapsules from the dosage form capsule), the fact that Micro-K LS is
administered as a suspension (i.e., bypassing disintegration time) seems to be
frrelevant with respect to the expected biological effects of Hicro-K LS.

Because 1t is a new dosage form (i.,e., Micro-X microcapsules suspended in a
user selgcted aqueous medium) we were careful to document

;) The suspension can be easily made, is stable and is uniforn,
b) The labeled contents can be expected to be delivered,

¢) The dose delivered systemically (i.e., bioavailability) is unchanged
from similar doses of Micro-X,

d) The differences in formulation (i.e., Docusate) do not have
detectable biological effects in man, and

e} The new product can be manufactured and distributed in conformance
with usual quality and accuracy.
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Of particular note 1s that there was no experiment (animal, clinical trial or
other conventional source) that added to or detracted from the necessity of
@making our clinical judgement regarding safety and efficacy from the knowledge
derived from previcus studies and marketing history related to Micro-X
capsules., There is no data which indicate that Micro-K LS differs in safety
(particularly GI) from Micro-K LS. In passing, I note that we have just
concluded that Micro-K and other solid oral dosage forms of potassium chloride
are not to be distinguished with respect to known or speculative safety or
efficacy.

Additionally, the 2 solid oral dosage forms which employ "explo™ technology
(1.2, the Key-now-Schering product and the Netherlands product), disintegrate
with a time constant of seconds., Hardly different from a suspension of
microencapsulated granules, Yet, they shara labeling with wax-matrix
formulations. This sharing is explicitly because we concluded we could not
make 3 data dependant judgement that they were safer in any clinically
relevant way.

T ozpite of 211 the above, the current {ticro-K LS container and carton labels
and package inser:t lead one to the conclusion that MHicro-X LS is expected to
be as safe as an oral solutfon of XC1. 1 don't sae where any data allow such
an inference,

I agree with Dr, Graham's concern related to packaging (which starts ths whole
concaption, in my intarpretation). Container and package labels can easily be
modified by replacing *(Potassium Chloride)” with *{Controllad-Release KC1).®

The substitution requires only 4 additional characters.

The package insert may be changed by changing the title from ”Hicro-K LS,
brand of, Potassium Chloride for Liquid Suspension® to *Hicro-K LS, brand of
Controlled-Release Potassium Chloride for Liquid Suspensicn.”

There Is no reason the package insert should not conform exactly to the
proposed generic labeling., Although Hicro-X LS 1s swallowed as a suspension,
the safety and officacy of the KC1 part is not significantly different from
Hicro-K Capsules.

Since the class labeling for sclid oral dosage form XC1 has not been fully
implemented, 1f Robins wishes to go with the currently submitted insert, that
is 0.K. However, the initial pertion of the Gastrointestinal Lesions section
must be deleted. 1 cannot see why one would speculate that Micro-K LS is as
safe as an oral solution, HNicro-X LS, as far as the characteristics of KC1
release, are identical to those of HMicro-K capsules. If this were not true,
Hicro-K LS would not be approvable. As far as I can tall, the “unsafety® of
solid oral dosage forms of XC1 relate to the release characteristics of KC1,
not to the dispersibility of the dosage form.

My understanding of the current status of this application is that it,
unfortunately, has received an approvable latter and ther indicated agreement
with container and package insert format..» As 2 consequence, bulk printing has
already cccurrad., That is unfortunate but as it stands now it cannot be
approved,
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Paragraph 1 - 0.X,
paragraph 2 - 0.K,
Paragraph 3

He have completed our review of this applfication and have concluded the
product 1s approvable provided that there are substantive changes in labeling.

Your application contains no data comparing the safety of Micro-K LS to that
of an oral soluticn, Hicro-K or any other orally adainistered KC1
formulation, In fact, the entire safety assessment rests upon the data base
which supports your Hicro-K product.

As you know, we have {after long and intansive deliberation, which 1ncluded
consultants and an Advisory Commitlee meeting) concluded that Kicro-X has not
established that there {s aay clinically relevant axtrapolation from the
Hetahon type human endoscopy studies nor from the animal toxicolsgy.

Jicro-K LS and Hdicro-&, from the risk of gastrointestinal risks, do not differ
substantively. Since Micro-X is not davoid of gastric irritation {as has baen
demonstrated by the Mcllahon type studies) it is logical to conclude that the
rate at which potassium chloricde is released {s an important feature of the
gastrointestinal frritant potential of the dosage form. Since Hicro-X LS and
Hicre-K are similar in this regard, Hicro-¥X LS and Bicro-K are not to be
differsntiated in any regard (except for the physical characteristics that
differentiate their identification and/or mode of administration).

In this regard, the fipal printeé labeling submitted on July 27, 1388 is not
accaptable and misrepresents the product which we find approvable, provided
the following labeling changes are made.

1} -Package Container and Carton Labeling,

Change "{Potassium Chloride)" to "(Controlled-Release KC1)." It is
our understanding that, basad upon verbal agreements with the staff
to the Division of Cardio-Renal Drug Products, you have printed
sybstantial quantities of these 1tems.

If such is the case, the changes can bz made at aext printing.
Howaver, submit the new samples ia your response to this letter,

2} Package Insert.

Thera is no rzason that the labeling of Hicro-X LS and Hicro-X should
ditfer expect as partinent to the physical properties of the two
formulations, Hor is there any reason to depart from the class
labeling we sent to you on August 19, 1987. Any suggestion that
#Hicro-X LS and Hero-% might differ with respact to clinical safety
is totally unacceptadle,
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The initial promotional campaign is essentfally not evaluable. Please submit
copy that is readable, Then we can respond to the thrust of your campaign, if
necessary.

Raymond J. Lipicky, M.D.

cc
Orig.

HFD-110

/ HFD-110/€S0
HFD-110/RLipicky;7/31/88 : '
sb/f7/31/88;7/31/88/11560S
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AR, Robins Compsny
Attention: s, Frances Aaros
Y21V Sherungd Avenue

Pi. Box 25600

Richnoad, 72 222£%1.5450%

Dear Ms, ARarsz:

Plesse rﬂfrr to your Decesbar 36, 1935 mow devg spplication subsitted ender
section 505{3)(1} of the Federa) Food, Druj, #nd Cosantic Act for NMicro-K LS
{potas iu% chicride for Yiguid suspension) 20 =iq,

%& also acknowledzz roczipt of yn"r correspondeae and axéndments dated
sril 20 an? 27, Jume 7 and July 27, 1828,

Yo have completed our raview of this app)fcation and once agaln concluda the

pradect 15 epprovabie butl there must be substantive changas o labeilez. Cur
crevious cormynication with you regarding approvability, unfortusztely, was 2
gross oeversight with respact to zoproprisie Yabeling of your groduct,

Yousr applicaticn contains me data cn*gerinﬁ the b1 frritant potential of
Hicro-X LS to that of an orzl solutios, P{crs-X or any other orally
gdzinistered KLY formulatisa, In fact. the enlire safs*v aszessacnt fn this
regard, resls open the data bese which supports yauyr Micro-X product, The ong
conmsrissn provided {Hicro-¥ LS vs, Ricro-k) showed nirru-, LS to de somovhel
less tolerzted, In zomers), than ¥icro-X.

As you know, we have {2fier Tonz and {ntessive d2liberation, which isciuded
consualtants and an Adviscry fommittec wecting 5} concludad thet data obtsined
from studfas of NYicro-X has not established t?a; there §z any clinfcally
relevant extrepolatton fran Bodahon type human eadoscony siuaies ror fros
anirzl tozicelogy anmd that the apldumiclogy studies available to date are alsec
not convincing,

#i{cro~K LS 3nd Bicro<X, from an anrforl risk of gastraiﬁtestiﬁé} frritaticn,
do mot logically &iffer substantively, Since *1cro—: is not devoid of gastiric
frritatior {as hes becn dosenstrated by the HcEaton trpe studies) §t fs
1ogical te conclude thatl the rate at which pa;aniua chlortde 15 relessed is
an loportent feature of the sastrointostiml drritant potential of the dosage
form, $Since Hicro-k LS ans Micro-% arﬁ similar in this ragard, Becro-R L% and
#icrs-~K arz not to be differentizted any regard fo labeling (except for the
nhysict! cheracteortstics that dtfferrntiete their iéautiiic:ciaa andfor naic
of gdninistraticrn).
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In this regard, the final printed labeling sulmitted on July 27, 1982 15 nst
acceptable and misrepresents the product which wz fin approvable,  The
following labzling changes would be acceptable,

1) Packase Container and Corton lLabelisg,

Change *(Potassium Chlorfde)® to *{Controlled-Release KC1).® 1t 15
onr understanding that you have slready prinied substantial
quantities of thesa ftems,

1f such is the case, the changes can be made at next priatiag,
Hoxever, subnit new containmer and cartssn labteling in your response is
this Jetter,

2) Package Iasert,

Thare is mro resson that the Jadeling of Bicro-E LS and Hicro-F ghould
differ ¢ as pertinsst to thoe physical properifes of tha two
foraulatiofds. ¥or Is there any rzasoen te depart froo the class
Tadeling we sent to you on August 18, 1327, Aay sugsastion that
Kicro-E LS and Hicro-K might diffar with respect to clinfcal safety
§s totally enacceptable, except fn regard to the sections that desl
with the results of trisl number 31,

The fnitial prometional campzige s essentially not evzluable, Please submit
copy that §s readable, Then we can respond to the thrust of your cempaign, If
nAces3Ary,

vithin 10 days sfter the date of this letter, you are regqulrsd to asend the
application, motify us of your tntent to file an anenduest, or foliow one of
your other options undar 21 CFR 315,112, In the absence of such action FDX
may take action to withdraw the application,

The drug may not ba legally sarketed vntfl you have been notiffed in writing
that the appl fcation is approved,

If you have any questions, please contact:

s, Yirginta 0"agan
Consuner Safety Officer
{391) 443-4730

Sinceraly yours,

Rewond J. Lipfichy, R.D,.

Dirsctor

Divisfon of Cardic-Rana) Drug Products
nffice of Drug fvaluation 1

Center for Drug Evaluation and Research
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cc:

Original MDA

HFD-110

HFD-110/CS0O

HFD-80/DDIR

HFD-232 (w»ith Yabeling)

HFD-102/LCarter

HFD-110/SBenton

HFD-110/V( "Hagan/6/27 18537 728 /88

sb/5727 18832 /27 ]3337 /2876837 /2378837 /31 /88/8/1 /33/11625

R/D: AThompson/7/22/83
Ruolters/7/22/83:7/26/38;7/23/88:7/28/33
H¥anArsdel /7 /25 /83
CResnick/7/25/88,7/28/85%
Carahan/7/16/88
Hilorgenstern/7 /23/23337/728/83

Ravised by RLipicky/7/31/88

APPROVABLE
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Division of Cardio-Renal Drug Products
Medical Officer’s Review -

Number: NDA 19-561

Drug Name: Micro-K LS

Sponsor: AHRobins

Submission Type: FPL
Submission Date: 7 June 1988
Date of Receipt: 9 June 1988
Review Complete: 9 June 1988
Content:

MOR #3 dated 31 March 1988 contains the marked-up labeling for
this approvable application. The sponsor has incorporated most of the
changes into the labeling with a few minor editorial changes. The one
exception is the use of "extended release" to describe the
formulation.

Assessment:

The omnission of the extended-release description for the
potassium chloride formulation is not a critical concern from the FDA
viewpoint, because it permits labeling that appears very similar to
that already used by the immediate-release potassium chloride -
products. It does not, however, permit a NEW category of potassium
chloride products to be identified. Micro-K LS is different in
formulation and final product packaging from either the
immediate-release products and the solid oral. extended-release
products. Therefore, it would seem reasonable to include descriptive
wording in the product labeling that would make this differentiation.
Discussions of this issue have been held with the Chemistry staff and
some resolution will most 11ke1y be reflected in the approval letter
to the sponsor.

Plan:

CSO should make certain that approval letter does not issue
without a note in the file that either the issue identified above had
been resolved and/or included in the approval letter.

Cheryl Fossum Graham, M.D.

~

Oorig NDA 19-561
HFN-110
HFN-110/CSO
HFN-110/CGRAHAM

MM# N1956113/cfg/9jun88
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A.H, Robins Company

Research Laboratories
Attention: Ms. Frances Aaroe
1211 Sherwood Avenue

P.0. Box 26609

Richmond, VA 23261-6609

Dear Ms, Aaroe:

Please refer to your December 30, 1285 new drug application submitted under
section 505(b)(1) of the Federal Food, Drug, and Cosmetic Act for Micro-K LS
(potassfum chloride for V1iquid suspension), 1,5 g (2C atg).

Ve also acknowledge receipt of your amendments dated Movember 3, 1986;
February ¢, 1937; and January 7 and 27 and March 25, 1983,

We have completed the review of this application as submitted with draft
labeling., Before the application may he approved, however, 1t will be
necessary for you to submit final printed labeling for the drug. The labeling
should be fdentical in conternt to the ernclosed marked-up draft. If additional
information relating to the safety or effectiveness of this drug becomes
available before we receive the final printed labeling, revisfon of that
labeling may be requfred,

In addition, we would appreciate your subnitting coples of the introductory
promotional meterial that you propose to use for this product. Please subnit
one copy to this division and a second, along with a copy of the package
insert, directly to:

Division of Drug Advertising and Labeling, HFN-240
Room 10B-D4

5600 Fishers Lane

Rockville, Maryland 20857

Please submit all proposed materials fn draft or mock-up form, not final
print, Also, plezse do not use form FD-2253 for this sutmission; this form is
for routinc use, not proposed materials.

Please subnit twelve copfes of the printed labels and other 1abeling seven of
which are individually mounted on heavy waight paper or simflar material.

e
&
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The Divicion of Bfopharmaceutics requests that ysu subtarit detsiled methodalogy
on the sampling technigue, the filtering of s*"rTPs, and the accou ntin; ar
sfcroencanculafpb particles lest while sarvlin‘

Within 10 days after the date of this letter, you arz required to amend the

application, notify us of your intent to file an amendsent, or follow one of
your other eptions under 21 CF2 314,110, 1In the absence of such action FDA

may take action to withdraw the application,

The drug may net be legsily marketed until you have been nstiffed in writing
that the applicstion is approved.

Should you have any questions, please contact:
Hs. Virginia O Ha
(2}

Consumer Ssf
Telephone:

—~~
W ot
ol }
e

Sincerely yours,

I-lh

Raymond J, Lipicky, ".0.

Sirector.

Division of Cardic-Renal Crug Products
Office of Drug Evaluation I

Center for Drug Cvaluction and Research

-

£nclosure

cc:
QOriginal KDA
HFH-110
H=-119/Cs0
- 9 (with draft 1abeling)
-SO/DDIR
HFV-]]O/VO Hagan/4/5/88;4/14/88
sb/4/5/88;4/6/83;4/14/83;4/21/88;4/22/88/07325
R/D: AThompson/4/7/88 i
Riiolters/4/7/88,4/15/88
CResnick/4/8/88;4/14/88
WVanArsdel /4/7/88
MRose/4/12/88
Niforgenstern/4/13/88;4/15/88
- CGraham/4/11/88

APPROVABLE



Too ‘ Place Pharmacy

Lot No. Label Here
Exp. Date:
Front _
Professionél'Sample 4 Packets
NDC 0031-5760-56 30 Packets
NDC 0031-5760-63 100 Packets
Micro—@ 1S

(Potassium Chloride for Liquid Suspension)

1.5 (20 mEq K)
in each packet

CADTICN: Federal law prchibits
dispensing withcut prescripticn.

Directicns for use: Pour contents of pad(et
slowly into approximately 2 fl. oz. (1/4 = =3
glassful) of water, milg—er—faveorite—juice—
while stirring. Stir thoroughly.for approxi-

mately 1 minute until slightly .thickened, then
drink.

R a7

\_/V\(_,‘MJ"('
L T

For dosage and other prescribing infommation, \'\Y‘

see accampanying product literature. ’ £A 7
{

Keep this and all medicines cut of reach of T

children.

Store at controlled roam temperature, ketween
15°C and 30°C (59°F and 86°F).

U. S. Patent 4,259,315

Pharmaceutical Divisicn '
A. H. Robins Campany, Richmond, Virginia 23220

Sides

30 Packets @
100 Packets Micro-&~ 1S
(Potassium Chloride for Liquid Suspensicn)

1.5g (20 mEg K)
in each packet

\.



IMMEDIATE CONTAINER LABEL FOR 20 mEq PACKET

FRONT PORTICN L
Micro—!@ Ls
(Potassium Chloride for Liquid Suspension)

~ 1.5g (20 mEq K)

CAUTICN: Federal law prohibits
dispensing without prescription.

A. H. ROBINS ( A~
Directions for use: Pour contents of packet ; ’}\) O r(;\jt o

slowly into approximately 2 fl. oz. (1/4 glassful) N
Ny
1

8 of water, milk, or favorite juice while stirrin
8 Stir thoroughly for approximately 1 minute until
o o= slightly thickened, then drink. X ,
Q . Vg o i Vst -
T DOSAGE: As directed by physician. v o+ > "7 ° N
8 : ,—L(ﬂ AT TN T el
§ E. Pharmaceutical Division G LE T EN I o
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PROPOSED MICRO-K LABELING

Micro-K® LS

E‘x+e,nded releaﬁe,

Brand of[;tasiun Chloride for Liquid Suspension

DESCRIPTION

Hicro-K LS is an oral dosage form of microencapsulated potassium chloride.

Zicn sacket contains 1.5 g of potassium chloride USP eguivalent to 20 mEq of P .- A z t'a :: / L5 [d

potassium. Micro-K LS is comprised of specially formulated granulesg p CU !u[ M? 4 _.i

7
&) Each crystal of potassium chloride (KCl) {s microencapsulated by a patented oo

process with an insoluble polymeric coating which functions as a semi-
permeable membrane; it allows for the controlled release of potassjum and
chloride ions over an eightwte-tesa-hour period. The controlled release of X*

uce oclL
lons by the microcapsular membrane is fntended to aﬁé.n p‘onfﬁihn?m

e 4 of-H#ed *‘[M at any point on the mucosa of the

of aigh localized. toncenviration of
Totassium chloride

gastrointestinal tract.

Fluids pass through the membrane and gradually dissolve the potassium chloride
within the microcapsules. The resulting potassium chloride solution slowly B AR R

diffuses outward through the membrane.
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Micro-X LS is an electrolyte replenisher. The chemical name of the active

ingredient is potassium chloride and the structural formula is KCl. Potassium
chloride USP occurs as a white, granular powder or as colorless crystals. It
is odorless and has a saline taste. Its solutions are neutral to litmus. It

is freely soluble in water and {nsoluble in alcohol.

Inactive Ingredients: Docusate Sodium, Ethylcellulose, Povidone, Silicon

Dioxide, Sucrose, and another ingredient.
CLINICAL PHARMACOLOGY

The potassium ion is the principal intracellular cation of most body
tissues. Potassium jons participate in a number of essential physiological ~
processes including the maintenance of intracellular tonicity, the trans-

mission of nerve impUlses, the contraction of cardiaec, skeletal, and swooth

muscle, and the maintenance of normal renal function.

The intracellular concentration of potassium is approximately 150 to 160 mEg
per liter. The normal adult plasma concentration is 3.5 to 5 mEq per liter.
An active ion transport system maintains this gradient across the plasma

mezbrane.

Potassium is a normal dietary constituent and under steady-state conditions
the amount of potassium absorbed from the gastrointestinal tract is equal to
the amount excreted in the urine. The usual dietary intake of potassium is 50

to 100 mEq per day.
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Potassium depletion will occur whenever the rate of potassium loss through
renal excretion and/or loss from the gastrointestinal tract exceeds the rate
of potassium intake. Such depletion usually develops as a consequence of
therapy with diuretics, primary or secondary hyperaldosteronism, diabetic
ketoacidosis, or inadequate replacement of potassium in patients on prolonged
parenteral nutrition. Depletion can develop rapidly with severe diarrhea,
especially if associated with vomiting. Potassium depletion due to these
causes is usually accompanied by a concomitant loss of chloride and {s mani-
fested by hypokalemia and metabolic alkalosis. Potassium depletion may pro-
duce weakness, fatigue, disturbances of cardiac rhythm (primarily ectopic
—wu-® , prominent U-waves in the electrocardiogram, and, in advanced cases,
flaceid paralysis and/or impaired ability to concentrate urine,

If potassium depletion associated with metabolic alkalosis cannot be managed‘
by correcting the fundamental cause of the deficiency, e.g., where the patient
requires long-term diuretic therapy, supplemental potassium in the form of
high potassium food or potassium chloride may be able to restore pormal potas-

sium levels,

In rare circumstances (e.g., patients with renal tubular acidosis) potassium
depletion may be assoclated with metabolic acidosis and hyperchloremia. In
such patients potassium replacement should be accomplished with potassium
salts other than the chloride, such as potassium bicarbonate, potassium

citrate, potassium acetate, or potassium gluconate.




INDICATIONS AND USAGE

1. For the treatment of patients with hypokalemia, with or without metabolic @\.}5

alkalosis; §in digitans i{ntoxication; and in patienr.s with hypokalemlc ~
» - 1f hypokalemia is the result

familial periodic paralysis. Y'—___——:; diuretic therapy, consideration should be given to the use of a
lower dose of diuretic, which may be sufficient without leading to

hypokalemia.

2. For the prevention of hypokalemia in patients who would be at particular

risk if hypokalemia were to develop, e.g., digitalized patients or

patients with significant cardiac arrhythmias;\hmmﬁoaéfﬂfn)\

The use of potassium salts in patients receiving diuretics for uncomplicated

essential hypertension is often unnecessary when such patients have a normal

dietary pattern and when low doses of the diuretic are used. Serum potassium . e
should be checked periodically, however, and if hypokalemia occurs, dietary
supplementation with potassjum-containing foods may be adequate to contx;ol
milder cases. In more severe cases, and if dose adjustment of the diuretic is
ineffective or unwarranted, supplementation with potassium salts may be indi-

cated.
_ CONTRAINDICATIONS

Potassium supplements are contraindicated in patients with hyperkalemia since
a further increase in serum potassium concentration in such patients can pro-
duce cardiac arrest. Hyperkalemia may complicate any of the following condi-

tions: chronic renal failure, systemic acidosis such as diabetic acidosis,
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acute dehydration, extensive tissue breakdown as in severe burns, adrenal
insufficiency, or the administration of a potassjum-sparing diuretic (e.g.,

spironolactone, triamterene, amiloride) (see OVERDOSAGE).
WARNINGS
Hyperkalemia (see OVERDOSAGE)

In patients with impaired mechanisms for excreting potassium, the administra-
tion of potassium salts can produce hyperkalemia and cardiac arrest. This
LLlar T ::é: cocmzonrly in patients given potassium by the intravenous route but
may also occur in patients given potassium orally. Potentially fatal hyper-
kalemia can develop rapidly and be asymptomatic. The use of potassium salts ~
in patients with chronic renal disease, or any other condition which impairs

.potasslun excretion, Jsequires particularly careful monitoring of the serum

potassium concentration and appropriate dosage adjustment.

Interaction with Potassium-Sparing Diuretics

Hypokalemia should not be treated by the concomitant administration of potas-
sium salts and a potassium-sparing diuretic (e.g., spironolactone, triamterene
or amiloride) since the simultaneous administration of these agents can pro-

duce severe hyperkalemia.

Interaction with Angiotensin Converting Enzyme Inhibitors

Angiotensin converting enzyme {(ACE) inhibitors (e.g., captopril, enalapril)

care ol



.

will produce some potassium retention by inhibiting aldosterone production.
Potassium supplements should be given to patients receiving ACE inhibitors

only with close monitoring.

Gastrointestinal Lesions
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enteric coated preparations of

ated with an lncreased frequency of sma

000 patient years) compare

otassium chloride can produce ulcerative
intestinal tract.
ions (less than one per 100,

" and/or stenotic lesions of the gastro
a comparison between such pro

-50 per 100,

1

Because of the lack of extensive marketing experience w

microencapsulated products,
matrix or enteric coated products is not available,

pontaneous adverse reaction reports,
potassium chloride are associ

bowel lesions (40
release wax matrix formulat

" Solid oral dosage forms of p

Data regarding the safety ot
long-ters therapy with Micro-¥ LS
are not available. However,
because it is adainistered as 3
liquid suspension, it is expected
that the requency of ulcerative
and stenotic lesions of the
gastrointestinal tract would be

1 I ] dosage
forss of potassiua chloride, and
possibly 3s low as with potassius
chioride solution.

i

|

i
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x-~matrix preparation,

The' lower incidende of gastric Yesions with Lhe

-K LS should be discontinued immediately and the possibility of ulcera-

tion, obstruction, or perforation considered if severe vomiting, abdominal

pain, distention, or gastrointestinal bleeding occurs.

Metabolic Acidosis

Hypokalemia In patients with metabolic acidosis should be treated with an

alkalinizing potassium salt such as potassium bicarbonate, potassium citrate,

potassium acetate, or potassium gluconate.

PRECAUTIONS

General:

The diagnosis of potassium depletion is ordinarily made by demonstrating

e AT SR N R i

Diarrhea or Dehydration

Micro-K LS contains, as a
dispersing agent, dotusate B
sodius, which also increases

stool water and is used as a T
stool softener. Clinical studies

with Micro-¥ LS indicate that

sinor changes in stool
consistency may be CopReH;
although usuallygwell-tolerated.
However, rarely patients say
experiece diarrhea or crasping
abdoainal pain. Patients with
severe or chronic diarrhea or who
are dehydrated ordinarily should
not be prescribed Micro-K LS.

[
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bypokalemia in a patient with a clinical history suggesting some cause for
potassium depletion. In interpreting the serum potassium level, the physician
should bear in mind that acute alkalosis per se can produce hypokalemia in the
absence of a deficit in total body potassium while acute acidosis per se can
increase the serum potassium concentration into the normal range even in the
presence of a reduced total body potassium. The treatment of potassium deple-
tion, particularly in the presence of cardiac disease, renal disease, or aci-~
dosis requires careful attention to acid-base balance and appropriate
monitoring of serum electrolytes, the electrocardiogram, and the clinical

status of the patient.

Information for Patients:

Physicians should consider reminding the patient of the following:

To take each dose with meals mixed In water or other suitable liquid.

To take this medicine following the frequency and amount prescribed by the
physician. This s especially important if the patient i{s also taking

diuretics and/or digltélis preparations.

To check with the physician at once if tarry stools or other evidence of

gastrointestinal bleeding is noticed.

(oo jo((_ﬁ'm o Qiven
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Laboratory Tests:

Regular plasma potassium determinations are recommended, especially in

patients with renal insufficiency or disbetic nephropathy.

When blood is drawn for analysis of plasma potassium, it is important to

recognize that artifactual elevations can occur after improper venipuncture

technique or as a result of in vitro hemolysis of the sample.

Drug Interactions:

Potassium-sparing diuretics, angiotensin converting enzyme inhibitors: see

WARNINGS.

Carcinogenesis, Mutaasenesis, Impairment of Fertility:

Carcinogenicity, mutagenicity, and fertility studies in animals have not been

performed. Potassium {s a normal dietary constituent,

Pregnancy Category C:

Animal reproduction studies have not been conducted with Micro-K LS. It is
unlikely that potassium supplementation that does not lead to hyperkalemia
would have an adverse effect on the fetus or would affect reproductive

capacity.
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OVERDOSAGE

The administration of oral potassium salts to persons with normal excretory
mechanisms for potassium rarely causes serious hyperkalemia. However, if
excretory nechani:gs are impaired, or if potassium is administered too rapidly
intravenously, potentially fatal hyperkalemia can result (see CONTRAINDICA-
TIONS and WARNINGS). It is important to recognize that hyperkalemia is
usually asymptomatic and may be manifested only by an increased serum potas-
sium concentration (6.5-8.0 mEq/L) and characteristic electrocardiographic
changes (peaking of T-waves, loss of P-wave, depression of S-T segment, and
prolongation of the QT interval). Late manifestations inclu&c muscle

paralysis and cardiovascular collapse from cardiac arrest (9-12 mEq/L).
Treatment measures for hyperkalemia include the following:

1. Elimination of foods and medications containing potassium and of any

agents with potassium-sparing properties;

2. Intravenous administration of 300 to 500 mL/hr of 10% dextrose solution

containing 10-20 units of crystalline insulin per 1,000 al;
3. Correction of acidosis, if present, with intravenous sodium bicarbonate;

B. Use of exchange resins, hemodialysis, or peritoneal dialysis.
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In treating hyperkalemia, it should be recalled that in patients who have been
stabilized on digitalls, too rapid a lowering of the serum potassium concen-
tration can produce digitalis toxicity.

DOSAGE AND ADMINISTRATION

The usual dietary potassium intake by the average adult is 50 to 100 mEq per
day. Potassjum depletion sufficient to cause hypokalemia usually requires the

loss of 200 or more mEq of potassium from the total body store.

Dosage 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.

Doses of H0-100 mEq per day or more are used for the treatment of potassium -

sepletion. Dosage should be divided if more than 20 mEq per day is given such

that no more than 20 mEq is given in a single dose.

Water: Pour contents of packet slowly into

cup) of water. stir
thoroughly for approximat minute until slightly
thickened, then drind- e entire contents of the packet
must be used imfediately and not stored to; future use. Any
e/water mixture should be used immediately and
stored for future use.

oW“\AM V<

Suspension in-Other Liquidgé Studies conducted using orange
juice, tomato juice, apple juice and milk as the suspending
liquid have shown that the gquantity of fluid used to suspend
one Micro-K LS packet MUST be limited to 2 fluid ounces (174
gup). The use of volumes greater than 2 fluid ounces

N substantially reduces the dose of potassium chloride
delivered. If a liquid other than water is used to suspend
Micro-K LS then the contents of the packet should be slowly .
poured into 2_fluid ounces {1/4 cup) of liquid. stir
thoroughly for approximately 1 minute, then drin*. The
entire contents of the packet must be used 1m?ed§ate%y and
not stored for future use. Any microcapsule/liquid mixture
should be used immediately and not stored for future use.
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Spy-i nk,l‘crﬁ Con‘te.n"rs on
(i:zcro-x LS may be given on soft food] such as applesauce or pudding. After
sprinkling the contents of the packet on the food, it should be swallowed
impediately without chewing and followed with a glass of cool water, milk, or
Juice to ensure complete swallowing of all the microcapsules. Do not store

wicrocapsule/food mixture for future use.

How Supplied: Micro-K LS containing 1.5 g microencapsulated potassium
chloride (equivalent to 20 mEQ K) per packet in cartons of 30 (NDC 0031-5760-
56) and 100 packets (NDC 0031-5760-63).

Store at controlled room temperature, between 15°C and 30°C (59°F and 86°F).
CAUTION: Federal iaw prohibits dispensing without prescription.

U.S. Patent 8,259,315

Pharmaceutical Division

&. H. Robins Cowpany
Richmwond, VA 23220

o et LAY e
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Division of Cardio-Renal Drug Products
Medical Review of an Original NDA

NDA Number: 19-561 Medical Review Number: 3
Drug Name: Micro-K LS
Applicant: AHRobins Date Review Completed: 31 Mar 88

Primary Source Document for Review:
NDA Amendment dated 7 January 1988

Additional References:
Medical Review #1 dated 24 June 1986; Medical Review #2 dated 23
July 1987; Chemistry Review #2 completed 12 February 1988; IND
g& ~ Review of Protocol #31 dated 16 September 1987 and
revision dated 22 September 1987.

1. General Information: (Based on Amendment dated 7 January 1988)
a. NAME OF DRUG: Micro-K LS (Brand of Potassium Chloride for
Liquid Suspension)

b. PHARMACOLOGIC CILASS: electrolye replenisher

c. DOSAGE FORM AND STRENGTH: Packets for reconstitution

containing 1.5 g of potassium chloride USP equivalent to 20 mEq
of potassium.

d. ROUTE OF ADMINISTRATION: oral

e. PROPOSED DOSING REGIMEN: Usual Adult Dose: One Micro-K LS 20
mEg packet 1 to 5 times daily, depending on the requirements of
the patient. Dosage 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. Doses of 40-100 mEq per
day or more are used for the treatment of potassium depletion.
Dosage should be divided if more than 20 mEqQ per day is given
such that no more than 20 mEq is given in a single dose.

f. PROPOSED INDICATION:

1. For the treatment of patients with hypokalemia, with or
without metabolic alkalosis; in digitalis intoxication; and in
patients with hypokalmic familial periodic paralysis.

2. For the prevention of hypokalemia in patients who would
be at particular risk if hypokalemia were to develop, e.g.,
digitalized patients or patients with significant cardiac
arrhythmias; hepatic cirrhosis with ascites; states of
aldosterone excess with normal renal function; potassium-losing
nephropathy; and certain diarrheal states.
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The use of potassium salts in patients receiving diuretics
for uncomplicated essential hypertension is often unnecessary
when such patients have a normal dietary pattern and when low
doses of the diuretic are used. Serum potassium should be checked
periodically, however, and if hypokalemia occurs, dietary
supplementation with potassium-containing foods may be adequate
to control milder cases. In more severe cases, and if dose
adjustment of the diuretic is ineffective or unwarranted,
supplementation with potassium salts may be indicated.

g. PROPOSED INSTRUCTIONS FOR ADMINISTRATION:

Pour contents of packet slowly into approximately 2 fl. oz.
(1/4 glassful) of water, milk, or favorite juice while stirring.
Stir thoroughly for approximately 1 minute until slightly
thickened, then drink. The entire contents of the packet must be
used immediately and not stored for future used. Any
microcapsule/liquid mixture should be used immediately and not
stored for future use.

. Micro-K LS may be given on soft food, such as applesauce or
pudding. After sprinkling the contents of the packet on the food,
it should be swallowed immediately without chewing and followed
with a glass of cool water, milk, or juice to ensure complete
swallowing of all the microcapsules. Do not store
microcapsule/food mixture for future use.

2. Chemistry, Manufacturing and Quality Control Information:

The composition of the finished product in a typical unit dose
packet weighing 6 g (approx.) is:

potassium chloride 1.5 g
ethylcellulose - v
sucrose . #
povidone - I
docusate sodium - <SR

S

The release rate specifications for the finished dosage form
determined in the USP Dissolution Test Apparatus, Method 2 using 900
ml distilled water at 37 degrees and 75 RPM for the paddle speed is:

Additional details can be found in the Chemistry Reviews.
3. Nonclinical Pharmacology and Toxicology Information:

No studies submitted.



NDA 19-561, Page 3

4. Human Pharmacokinetics and Bioavailability Information:

The results of Study 2601 - "Report #85-0472, Comparison of the
Bioavailability of Potassium from a Microencapsulated Potassium
Chloride Suspension with that from Orally Administered Micro-K
Extentabs and a Potassium Chloride Solution” - was reviewed in
Medical Review #1 dated 24 June 1986. Several amendments to the
report are included as part of the 7 January 1988 submission. These
amendments do not influence the previous conclusions based on this
study.

As of the date of this Medical Review the results of the
Biopharmaceutics Review have not been received.

5. Clinical Information:

The results of one clinical safety study are included in this NDA
amendment. The primary objective of this study was to demonstrate
that the LS formulation of Micro-K did not have any significant
differences in safety and tolerability compared to the Extencap
formulation. After the initial review of this NDA, the question of
the safety and tolerability of the inactive ingredients in the LS
formulation could not be satisfactorily resolved by a review of the
FDA archives or the medical literature. Likewise, it did not seem
appropriate to assume that the safety profile of the LS formulation
would be entirely similar to the Extencap formulation because the LS
formulation contains a number of ingredients not found in the
Extencap formulation including an known stool softener, docusate
sodium. Therefore this study was requested by the FDA to provide some
information about the potential differences between the two Micro-K
formulations.

- — — " ———— > — > e - T S W P — > — T SR — RS i map S - — T —— — — . G0 - G G . TET AT PuD T R S G G G S D Gt M S I SR T S S S — e

Study Number: 31 (Report # 87-0424)
Source Materials for MOR: Volume 2.6 of NDA

Study Title:
A Study to Determine the Safety, Tolerance and Stool Softening
Potential of Micro-K LS Compared to Micro-K 10 in Healthy Male
Subjects

Investigator:
Sheldon Zuckerman, M.D.; Westbury NY (Contracted by
Pharmaceutical Food and Drug Associates, Roslyn Heights NY)

Study Dates: September 1987 - October 1987

Objectives:
To evaluate the safety and tolerance, and to compare the
stool-softening potential of the new formulation, Micro-K LS, to
the already marketed product, Micro-K 10.
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Study Plan:

This was a single center, open label, randomized, parallel group
study to be conducted in healthy adult males. After screening and
collecting diary cards on fecal frequency and consistency for a 14
day baseline, eligible subjects were randomly assigned to receive
either Micro-K LS, one 20 mEq packet suspended (by stirring for 1
minute) in 4 oz. water at 7 AM, 11 AM, 3 PM, 7 PM and 11 PM; or
Micro-K 10 Extencaps, two extencaps with 4 oz. of water at 7 AM, 11
AM, 3 PM, 7 PM and 11 PM. Total daily dose was 100 mEq for 14 days.
Subjects could not take any concomitant drugs. Besides routine
monitoring of clinical laboratory values and ECG, daily diary cards

on fecal frequency and consistency were collected for Day 1-7 and Day
7-14 of treatment.

Patient Disposition and Eligibility Determination:

A total of 114 subjects were screened, and 106 were randomized to
one of the treatment groups - 52 to Micro-K LS and 54 to Micro-K
Extencaps. One subject in the Extencap group did not return for the
appropriate visits at Day 7 and 14 and was not included in the
analysis. One subject in the LS group (No. 179) had severe stomach
pain and discontinued treatment. The analysis of safety was based on
53 subjects in the Extencap group and 51 subjects in the LS group.

Quality Assurance: )

The section in the sponsor’s study report titled "...Data Quality
Assurance" contained no information on how the recorded measurements
were verified, transferred to a database and checked for accuracy.

Results, Population Profile:
All subjects were white male adults. The baseline comparability
measurements for the two treatment groups are shown below.

BASELINE LS EXTENCAPS
VARIABLE (H=61) (H=53)
1
MEAN STOOL . 1.45 ( 0.46) 1.53 ( 0.66)
FREQUENCY :
(FROM BASELINE
DAYS 1-14)
e - ’ 1
MEAN STOOL 1.7 ( 0.21) 2.06 ( 0.29)

CONSISTANCY
(FROKM BASELINE

DAYS 1-14)

AGE 26.90 ( 6.88) 25.7? ( 6.31)
HEIGHT (IN) 70.17 ( 3.62) 70.50 ( 2.50)
WEIGHT (LB) 181,068 (27.01) 181.83 (35.74)
SITTING SBP 124.45 (11.38) 126.26 (12.91)
SITTING DBP 77.78 ( 6.98) 76.84 ( 9.08)
SITTING PULSE 70.51 ( 8.87) 71.8) ( 9.27)

* STAHDARD DEVIATIOR IN PARENTHESES
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No concomitant prescription medications were allowed; however, a
record of OTC drugs was part of the case report form. No listing or
tabulation of concomitant drugs was included in the spénsor’s study
report. In information (the informed consent form for this study)
provided by the sponsor on 3 March 1988 it was ascertained that NO
concomitant OTC drugs were allowed during the study.

Results, Efficacy:

This was a normal healthy population, therefore no measurement of
the efficacy of potassium treatment was possible.
Results, Safety:

Primary Endpoints:

It was determined that the measurement of stool frequency and
stool consistency through the use of a daily diary would be an
adequate measure of the comparative safety and tolerability of equal
doses of the LS and the Extencap formulations of Micro-K. The
inactive ingredients in the LS formulation includes docusate sodiunm,
a stool softener, as well as a number of other ingredients not found
.. the Extencap formulation. The table below summarizes the results
of the data recorded in the daily diaries. The baseline was
determined by calculating the mean for .stool frequency and stool
consistency on pre-~treatment Days 1-14. This baseline was then
incorporated into the ANOVA analysis of the means for these two
variables for Day 8-14 of active treatment.

Adjustad* Mean Daily Stool Fraquency
(No. o7 Bowel Movements + SE)

Micro-X LS 1.63 = 0.07
- — Micro-K 10 Ext=ncaps 1.72 = 0.07

Adjustad* Mean Daily Stool Consistency
(Rating * SE)

Micro-X LS 1.76 + 0.05

>P 0.0280

Micro-X 10 Extencaps 1.82 + 0.05

o T (Rating: 1=sLoose, 2=Formed, 3=Hard)

- *Means adjusted for baselina.
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Secondary Endpoints:

Compliance

There was one dropout in the LS group attributable to an adverse
gastrointestinal effect of the treatment (Subject # 179). After one
day of treatment (4 doses) the patient discontinued the treatment due
to severe abdominal pain. Three other subjects in the LS group were
known to be non-compliant with the dosing regimen because of
intolerable gastrointestinal side effects. Subject # 116 reduced the
number of daily doses due to nausea and sour stomach. Subject # 138
decreased the number of daily doses due to severe stomach pain,
burning sensation and an increase in salivation. Subject # 192
decreased intake due to vomiting on Days 2, 4, 5, 6, & 7. There were
no reports of non-compliance in the Extencap group.

Reports of Adverse Effects

Only the gastrointestinal system had a significant number of
reports such that a reasonable comparison of the two formulations

could be made. The table below summarizes the number of patients with
each complaint.

MUMBER OF SUBJECTS NUMBER OF ADVERSE EXPERIENCES
BODY SYSTEM ADVERSE EXPERIENCES LS EXTENCAPS LS EXTENCAPS
GASTRO-INTESTINAL SYSTEM DISORDERS ABDUMINAL PALN 7(13 %) a(7 %) 7(20 %) a(17 x)
DIARRNEA (6 %) 2(4 %) 3{9 %) 2(9 %)
DYSPEPSIA 7(13 %) 5(9 %) 8{23 %) 5(22 %)
FLATULENCE 6(12 %) 4(71 %) 6(17 %) 4(17 %)
GASTRITES 1{2 %) 0{(0 %} {3 %) g(a %)
HAUSEA 3(6 %) 2(1 %) 3(9 %) 3(13 %)
RECTAL DISORDER 1(2 %) 0(0 %) 13 %) 0(0 %}
VOMEFING 12 %) 0(0 %) 3 x) 0(0 %)
JOTALS FOR BOOY SYSTEM 2V ¢ \6 ¢ a0 18
Totol N =y 83 894 22
METABOLIC AND NUTRITIONHAL DISOROERS THIRST 1(2 %) o(o }) B -__'9-’_‘1 _____ ?EE-’.‘Z _______
TOTALS FOR BRDDY SYSTEM Ve [ ] o
RESPIRATORY SYSTEM DISORDERS COUGHING 0(0 %) 12 X) 0(D %) (4 %)
€s . RHINITIS 0{0 %) 1(2 %) o(0 %} t(a %)
TOTALS FOR BODY SYSTEM o ) o 1] 2
SKIN AND APPENDAGES DISORDERS PRURITUS 1z x) 0(0 %) |£3_11 _____ ?f?-’_‘i _______
TOTALS FOR BODY SYSTEM [ o e 1 [1}

* - JOTAL HUMBER OF SUBJECTS WiTil BODY SYSTEM DISOROERS
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Clinical Laboratory and Electrocardiogram Results

In general there were no clinically significant findings in
either the routine clinical laboratory screen or the ECGs. Several of
the parameters did show some shifts that occurred in both treatment
groups and may reflect the effect of high doses of potassium
chloride. A significant shift in any clinical laboratory measurement
was identified by a formula that calculated an increase from baseline
that was greater than 1/2 of the normal range. Using this criteria,
the clinical laboratory measurements that had more than 5% of the
population (N=104) changing in either an upward or downward fashion
during the course of the study are indicated below.

‘alkaline phosphatase - 12/104 had increase, 1/104 had decrease
calcium - 14/104 had decrease, 2/104 had increase

chloride - 13/104 had increase, 4/104 had decrease

carbon dioxide - 36/104 had increase, 21/104 had decrease
monocytes - 14/104 had a decrease, 4 had an increase
potassium - 11/104 had an increase, 4/104 had a decrease

SGOT - 9/104 had an increase, 1/104 had a decrease

sodium - 22/104 had an increase, 4/104 had a decrease

total protein - 11/104 had decrease, 2/104 had increase
triglycerides - 61/104 had decrease, 21 had increase

Conclusions:

The use of a daily diary to record fecal frequency and
consistency was accepted as the best possibility for detecting a
difference between the two formulations of Micro-K. The results of
the baseline/treatment comparisons for the two treatment groups based
on mean data showed no statistically significant difference between
the two groups with regard to stool frequency, and a statistically
significant difference in stool consistency with the LS treatment
group having "looser" stools. Using the data listings provided by the
sponsor a categorical analysis of the change (decrease, increase, no
difference) from baseline for the stool frequency and stool
consistency during Day 8-14 of treatment was done. Those results are
shown below.

Stool Frequency

Number of Patients with

INCREASE DECREASE NO CHANGE
LS group 28 (55%) 19 4
Extencap group 36 (69%) 15 2

Stool Consistency

Number of Patients with
DECREASE INCREASE NO CHANGE

LS group 35 (67%) 9 7
Extencap group 29 (55%) 16 8
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These categorical data show that the Extencap formulation increased
the stool frequency while the LS formulation tended to decrease the
consistency of the stool compared to baseline. However, in the
statistical analysis where the baseline measurements are used to
adjust the end of treatment measurements, the two treatments are
indistinguishable with regard to stool frequency, but a significant
difference in stool consistency is found.

Based on the data for stool consistency the Micro-K LS
formulation should contain appropriate information in the labeling
indicating that the product contains a stool softener and may produce
loose stools/diarrhea in susceptible patients. This is supported by
the additional data collected in this study regarding compliance with
the LS dosing regimen and the adverse reaction profile. This latter
information comparing the adverse reaction reporting rate for the LS
and the Extencap formulation should be included in the Adverse
Reaction section of the labeling for the product.

—— — —— ——— —— — —— - ——————— ———— —— - ——"

6. In Vitro Studies:

Background:

In MOR #2 dated 23 July 1987, there is data for the residual
potassium chloride resulting from the admixture of 20 mEq Micro-K LS

On the basis of this data the
sponsor requested labeling in the Dosage and Administration section
that included not only water as the suspending liquid, but also
juice. The sponsor was asked to supply supporting data for the juice
recommendation as well as additional data regarding the effect of
standing time on the amount of residual KCl.

In the present submission the sponsor has extended the original
in vitro studies to include a variety of commonly consumed juices
(tomato, orange and apple) as well as milk and water.

Results, Residual KCl:
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Conclusions:

On the basis of these in vitro results the sponsor is
recommending that the Dosage and Administration section of the label
contain the following recommendations for administration of Micro-K
IS:

Pour contents of packet slowly into approximately 2 fl. oz.
(1/4 glassful) of water, milk, or favorite juice while
stirring. Stir throroughly for approximately 1 minute until
slightly thickened, then drink. The entire contents of the
packet must be used immediately and not stored for future
use. Any microcapsule/liquid mixture should be used
immediately and not stored for future use.
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The sponsor’s explanation for the increasing residual potassium
chloride content seen with increasing fluid quantity is reasonable.
It suggests that fluids other than water are likely to interfere with
the suspending agents in Micro-K LS such that the quantity of liquid
used to suspend Micro-K LS must be kept very small, about 2 oz, or
the delivered dose will be decreased significantly from the labeled
amount. Water as a suspending agent does not appear to interfere with
with the suspending agents at quantities up to 6 oz for a 20 mEq
Micro-K LS packet.

Therefore, it is recommended that the labeling for Micro-K LS
contain water as the liquid of choice for preparation and
administration of the product. The instructions for reconstitution
should resemble the "traditional" recommendations for administration
of a potassium chloride supplement, i.e. 3-4 oz of water with
stirring. The labeling for the preparation of Micro-K LS in juice
will need to be much more restrictive and contain additional wording
indicating that quantities of juice in excess of 2 oz are not
recommended because of the reduction in the delivered dose of
potassium chloride.

7. Labeling:

The current guidelines for labeling extended-release potassium
chloride products were used as a basis for commenting on the
sponsor’s proposed labeling for this product. Several important
changes were made in the Micro-K LS labeling that are at variance
with the standard KCl labeling and/or the sponsor’s proposed labeling
for Micro-K LS. They are noted below along with comments by this
Reviewer.

"Tasteless" claim: This claim was included in the Description
section of the labeling by the sponsor and modified by this reviewer.
The modification is patterned after the usual wording for the
physical description of a solution/suspension.

Bold-type Warning in the Indications and Usage section: The solid
extended-release dosage forms of potassium chloride contain an
introductory statement in the Indications and Usage section that
recommend using a solid dosage form ONLY IF the patient cannot
tolerate or refuses to take the liquid preparations. In essence the
statement makes the solid dosage forms a second line dosage form.
Micro-K LS is a liquid dosage form and therefore the bold-type
warning is inappropriate. Micro-K LS should be considered a first
line dosage form for potassium supplementation.
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Gastrointestinal lesions subsection of the WARNING section: The

standard "first" paragraph of this section has been used to replace
the version proposed by the sponsor with the addition of a concluding

sentence that reads as follows:
Because Micro-K LS is administered as a

liquid suspension,

it is expected that the frequency of small bowel lesions
would be no greater than and possibly less than the
frequency reported with sustained release wax matrix

formulations.

The remainder of the sponsor’s proposed wording for this subsection
with the exception of the last sentence was deleted in accordance
with other meetings and discussions held with the sponsor regarding
the labeling for Micro-K Extencaps. Furthermore, the "second"
paragraph of the standard wording for this subsection was not
included because it applies entirely to studies done comparing the
wax matrix and microencapsulated solid oral dosage forms.

Adverse Reactions section and "gastrointestinal intolerance™:

As recommended elsewhere in this MOR, the results of the Micro-K LS

vs Micro-K Extencap study should be incorporated

into the labeling.

It is recommended that the following paragraph be added to the

Adverse Reaction Section.

In a controlled clinical study Micro-K LS was associated
with an increased frequency of-gastrointestinal intolerance
(e.g., diarrhea, loose stools, abdominal pain, etc.)
compared to equal doses (100 mEq/day) of Micro-K Extencaps.
This finding was attributed to the inactive ingredients used
in the Micro~-K LS formulation that are not present in the

Micro-K Extencap formulation.

Instructions for Reconstitution of Micro-K LS: The paragraph in

the Dosage and Administration section containing
reconstitution of this product should be clearly
instructions, as indicated by the results of the
should differentiate between aqueous suspensions
juices. The following paragraphs are recommended

the instructions for
identified. The

in vitro studies,
and those for

for inclusion in the

Dosage and Administration Section in place of the paragraph proposed

by the sponsor.

Suspension in Water: Pour contents of packet slowly into
approximately 4 fluid ounces (1/2 cup) of water. Stir
thoroughly for approximately 1 minute until slightly
thickened, then drink. The entire contents of the packet

must be used immediately and not stored

for future use. Any

microcapsule/water mixture should be used immediately and

not stored for future use.
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Suspension in Other Liquids: Studies conducted using orange
juice, tomato juice, apple juice and milk as the suspending
liquid have shown that the quantity of fluid used to suspend
one Micro~K LS packet MUST be limited to 2 _fluid ounces (1/4

cup). The use of volumes greater than 2 fluid ounces
substantially reduces the dose of potassium chloride
delivered. If a liquid other than water is used to suspend
Micro-K LS then the contents of the packet should be slowly
poured into 2 fluid ounces (1/4 cup) of liquid. Stir
thoroughly for approximately 1 minute, then drink. The
entire contents of the packet must be used immediately and
not stored for future use. Any microcapsule/liquid mixture
should be used immediately and not stored for future use.

Labeling on Foil Packets: It is recommended that only the
directions for suspension in water be included on the foil packet
with reference to the package insert for alternative methods of
administration.

A "marked-up" copy of the sponsor’s proposed labeling is attached
te this review as Attachment I. It includes all of the above changes
as well as some editorial and clarification changes.

8. Conclusions:

The results of one controlled clinical trial are included in this
amendment to NDA 19-561. This open-label, parallel group comparison
between Micro-K LS and Micro-K Extencap was intended to investigate
any differences in the safety and tolerability between the two
formulations at maximum recommended doses of 100 mEg per day. The
study was conducted in normal male volunteers who kept daily diaries
on stool frequency and stool consistency for 28 days. The first 14
days were a baseline period followed by a 14 day active treatment
period. Results of the study showed that Micro-K LS was associated
with a significant decrease in stool consistency compared to Micro-K
Extencaps and that Micro-K LS was less well tolerated than the
Extencap. The labeling for Micro-K LS has been revised to include the
results of this study.

The results of a series of in vitro studies are reported in this
amendment. The studies were intended to serve as a subsitute for
additional clinical studies that would demonstrate the efficacy of
Micro-K LS when it is administered in a variety of different
suspending liquids under varying conditions of mixing and standing.
The results of these studies showed that Micro-K LS is least likely
to show variation in dosage delivery when WATER is the suspending
liquid. If the conditions of reconstitution for Micro-K LS in liquids
other than water are clearly specified, e.g. quantity of liquid
should not exceed 2 fluid ounces, then it appears that Micro-K LS can
also be administered with a full dose delivered to the patient. The
Dosage and Administration section of the labeling has been revised to
reflect the results of these studies.
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9. Recommendation:

With the additional information about Micro-K LS included in this
amendment to NDA 19-561, the NDA for Micro-K LS is considered
approvable. The labeling revisions discussed in this review and -
included on the "marked-up" copy in Attachment I are a key
determinant of this approvable recommendation and therefore must be
included in the final determination of approvability.

Cheryl Fossum Graham

cc:

Original NDA 19-561
HFN-110
HFN-110/mrose
HFN-110/cgraham
HFN-110/athompson
hrnN-110/cso

with 1 (one) Attachment - Labeling

MM# N1956112/cfg/31mar8s8




NDA 19-561, Fage 1

Division of Cardio—Renal Drug Products
Medical Review of an Original NDA

NDA Number: 19-561 Medical Review Number: 2

Applicant: AHRoObins Date Completed: DRAFT-19 May 1987

FINAL-21 July 87

i.

General information:

a. Name of Drug: Micro-K LS (potassium chloride for liquid suspension)
b. Fharmacologic Class: electrolyte replenisher, potassium supplement
c. Dosage Form and Strength: Packet of a granular powder for
reconstitution with water or juice containing 20 mEq of potassium

chloride. (Amended in the 7 February 1987 submission)

d. Route of Administration: Oral

e. Dosing Regimen: Adults — One Micro-kE LS 20 mEq packet 2 to 4 times
daily, depending on the requirements of the patient. (Revised per
change in dosage strength - see above.)

+. Froposed Indication:
1. For therapeutic use in patients with hypokalemia with or
without metabolic alkalosis; in digitalis intoxication and
in patients with hypokalemic familial periodic paralysis.
2. For prevention of potassium depletion when the dietary
intake of potassium is inadequate in the following
conditions: patients receiving digitalis and diuretics for
congestive heart failure; hepatic cirrhosis with ascitess
states of aldosterone excess with normal renal functiong
potassium—losing nephropathy; and certain diarrbeal states..

g. Related Documents:
NDA 18-238; Micro-K Extencaps
IND potassium chloride (AHRobins)
MOR #1 for NDA 19-5&61 completed 28 May 1986




NDA 19-561, Page 2

2. Chemistry, manufacturing and quality control information:

3. Nonclinical pharmacology and toxicology information:

As with the original submission, the sponsor has not submitted
the results of any animal testing with this product.

4. Human pharmacokinetics and bioavailability information:

The single clinical study submitted in this NDA was Study 1206
titled “"Comparison of the Bioavailability of Fotassium from a
Microencapsulated FPotassium Chloride Suspension with that from Orally
Administered Micro—-K Extencaps and a Potassium Chloride Soclution." The
results of this study demonstrated that the Micro-K LS product was
similar to the soclution with regard to extent of availability based on
net wurinary excretion after 24 hours - 637 of administered dose for
solution vs 574 for the Micro—K LS suspension. The rate of
availability was compatible with a controlled release product for the
Micro-K LS and was similar to the release rate profile for Micro-K
extencaps. No questions with regard to this study were directed to the
sponsor and therefore no further review of this study is necessary.



S.
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Clinical information:

a. Background

The safety and efficacy of the Micro-K LS product must be
inferred from the results of the bivavailability study discussed above
and in vitro measurements such as dissolution. No additional clinical
studies have been conducted with this product. fAs a result of the
initial review of this NDA several issues with regard to the safety of
this product were identified. -

1. The largest approved strength for a controlled release
potassium chloride product ics 20 mEq while the sponsor was
proposing packets of 25 mEq and 50 mEqg.

2. The Micro-K LS formulation is substantially different
from Micro—k extencaps. About 75% of the suspendable
material consists of inactive ingredients including sucrose,

pcwidone,”and docusate. In addition the quantity
of docusate in the formulation was of special concern
because it is marketed as a stool softener/laxative in
recommended doses about S5 times greater than the amount
contained in the proposed SO mkEq packet.

3. The intended population of use was not clear from the
materials and labeling provided by the sponsor.

In addition there was at least one issue pending with regard to the
efficacy of this product.

4. No information was provided with regard to the behavior
of the suspension under the recommended conditions of use.
Specifically there was no information about the loss of
product in the container used for suspending the product,
nor was there any information about the loss of potassium
chloride to the suspending agent, e.g., water or other
liquids. Temperature and pH of the suspending liquid were
also not characterized.

b. Issue # 1 — Strength pf dosage form

In response to this issue the sponsor has limited the size of the
proposed packaging to 20 mEq packets of Micro-K LS. At this dosage
strength the product will contain 4.2 mg of docusate per packet.

C. Issue #2 — Froduct formulation

The sponsor ‘s response to this issue refers extensively to the
O0TE panel review of docusate as part of the overall 0OTC review of
laxative products. The Tentative Final Monograph for the laxatives was
published in the Federal Register on January 15, 1985 without a
section on docusate. The docusate recommendation was delayed due to
new information regarding the potential teratogenicity of docusate. A
separate TFM addressing docusate has yet to be published. The
prevailing regulatory status of docusate is found in the notice of
proposed rulemaking published on March 21, 1975 in which the docusate
salts were classified as Category I at a recommended adult daily dose
of S0-Z40 ma.
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In discussions with other FDA personnel familiar with the
docusate review, the following impressions were collected:

o The data filed during the OTC review (DOC # 78NO34L) does
not contain any dose response information that would
demonstrate a no effect dose to be 20 mg or less, nor doces
the data show that the recommended dose of S50-360 mg is any
different from & 20 mg dose of docusate.

o The issue of teratogenicity is still under consideration by
the Agency and is currently under review by the nutritional
staftf of CFSAN. They have recently completed a memo [a copy
of which was mailed to this Division on 20 May 19871 that
basically states that the use of docusate in food products
is safe.

(w] 0f primary concern within CDB is the use of docusate as part
of prenatal vitamin/mineral combinations in which the stool
softener was added to counteract the constipating effects of
the iron supplements. At the time of this review the status
of the use of docusate in these drug products has yet to be
resolved by CDB.

(=} Both the CF5AN and the CDE position on docusate are
necessary to reply to a Citizen’'s Fetition (CFO06, DOC#
78NO36L) filed on behalf of American Cyanamid.

It appears from this quick survey of the Agency experts on
docusate that the food additive issue has been resolved and that the
drug product issue and inactive ingredient issue has yet to be
resolved. The amount of docusate in the Micro—K LS preparation is more
than that allowed in foods and less than the recommended drug dose
thus placing it in the category of an ‘inactive ingredient’.

) In the proposed strength aof 20 mEq KCl per packet the amount of
docusate iswper packet. At this amount as an inactive
ingredient, the _Micro-K LS 20 mEq packet is within the range of
amounts for docusate already allowed in other approved oral products.
However, at the maximal recommended doses of 100 mEq kKCl per day, the
patient taking Micro—kK LS would also receive 20+ mg of docusate.

That there is no laxative eftect of docusate at the doses
proposed in the Micro-K LS formulation as well as any other
potentially unigue safety problems should be demonstrated prior to
approving this product formulation. The occurrence of docusate—related
effects and/or other product-related problems could be adequately
demonstrated if the sponsor were to conduct a controlled clinical
trial in the expected user population.
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d. Issue # 3 — Who is the intended user population

The sponsor seems to be suggesting, although not directly stating
it as such, that Micro-K LS is intended for the same population that
currently receives the immediate release liquids and effervescent
formulations of potassium chloride. Specifically, their labeling has
excluded all references to gastrointestinal ulcerations and bleeding
.associated with solid oral dosage forms of potassium chloride and
thereby any reference to the "second line" status of these solid dose
form products. Therefore it is assumed that they would market/promote
Micro—K LS as a sustained release liquid to be used in a manner
similar to the immediate release liquids and effervescent tablets,
i.e., as primary therapy in patients requiring additional potassium
rnot available from standard diet therapy.

Because Micro-K LS would seem to combine the safety advantages of
both the liquid kKCl and the sustained release dosage formulations, it
is reasonable to permit a less restrictive labeling than that required
for solid oral dosage forms. However, the labeling for the liquid EC1
formulations is not subject to the NDA approval process and therefore
it should not be used as the model for developing the labeling for
Micro-kK LS. The model labeling that should be used to develop the
Micro-k LS labeling is the proposed "class" labeling for solid oral
dosage forms of KCl1 recently finalized for release by this Division.

The proposed labeling for Micro—-K LS contains no mention of the
gastrointestinal lesions associated with other controlled release
products of KCl. Since Micro—k LS is a sustained release formulation
it is reasonable to refer in the labeling to the safety problems
encountered with another dosage form, i.e., the solid sustained
release dose form.. Although bold-faced warnings in the Indication
section and a paragraph in the Warning section about gastrointestinal
lesions is probably not appropriate for the Micro-K LS5 labeling, it is
appropriate to have a paragraph in the Frecaution section that informs
the prescribing physician about the problems previously encountered
with solid sustained release dose forms of KCl. The paragraph could be
worded in a manner similar to that currently proposed for the Warning
section of the solid dose form products. By placing it in the
Frecaution section the information would be included but de—emphasized
compared to the placement of the same information in a solid dose form
preparation.

This Medical Reviewer does not disagree with the sponsor’s desire
to de-emphasize the association of gastrointestinal lesions with
sustained release solid oral dosage forms of KCl. However, the
complete exclusion of this information from the labeling of Micro-K LS
is inappropriate and should not be allowed. It is hoped that the above
compromise will be acceptable with regard to including relevant
information in the Frecaution section of the label.

.
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e. Issue # 4 — Efficacy of Micro-kK LS when administered as
recommended.

The final issue raised in the 24 October 1986 deficiency letter
to the sponsor related to the lack of evidence that their dosing
recommendations would result in the delivery of a full dose of
potassium chloride to a patient. In response the sponsor has conducted
two in vitro studies in which the 20 mEq packet of Micro-K LS was

used. The dissolution rates for this new dasage form were determined
and reported as follows:

DISSOLUTION DATA FOR MICRO-K LS PACKETS 20 mEQ
Clinical Lot No. 3547
Conditions: Paddle Method; Medium - Px;rirled Water, USP;- 500 al; 37°C; 75 rpa

Dissolution Procedure Rumber 167
_ Dissolutlion Assay Procedure Number 95

% Lapel Clala Potassius Chloride Dissolved

0.5 Hour 1 Hour & Hours 8 Hours 10 Hours

Packet 1
Packet 2
Packet 3
Packet & »
Packet 5

Packet &

Mean

Standard
Deviation

In vitro Study # 1

METHODS: In this study the 20 mEqg packet of Micro-K LS was placed in
120 ml of water and stirred for a variable period of time with a
teaspoon. Aliquot samples of the suspension were taken at various
intervals ranging from 5 minutes to 2 hours. The aliquot was filtered,
diluted and potassium content was determined using a
spectrophotometric procedure.

RESULTS



Table 1

KCl in Solutfon

Prior to
Admixture After adding Mioro-K LS to water
Water
Plus Basae Immediately following
Water Granules' stirring After standing for __ minutes
. ' ‘

mEq $§  mEq % Stirring ®mEqQ S of __5 10 15 30 60 120
per of per of time -per N oz dose . . ’
4 oz dose 4 oz dosa® (se0) . mEq* $' mEq % mEq % mEq § mEq § mEq §

L195-46T1 YAN

L, abed
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COMMENTS: The sponsor does not mention whether or not the suspension
was stirred again prior to the aliquot determinations. If no stirring
was done prior to the analysis for potassium, there could be a wide
variation in results depending on where in the solution the aliquot
sample was taken. This situation needs to be clarified by the sponsor.

The results obtained with the solutions after 45 seconds of stirring
.indicate that this amount of agitation may affect the integrity of the
microcapsules such that more of the potassium chloride leaks out. In
order to further explore this possibility it may be necessary to do
some additional studies. On the other hand it may be possible to
restrict the labeling instructions such that stirring is recommended
for no more than 30 second.

The sponsor suggests in their proposed labeling that this product may
also be reconstituted in juice. There is no data. about the behavior of
this product in varying pH solutions or in liquids such as orange or
apple juice. Before any recommendation can be made about the use of
Micro-K LS in juice additional studies would be necessary.

In vitro Study # 2
METHODS: In this study the contents of the Micro—-K LS packet was suspended
in 60, 120 or 240 ml (2, 4, or 6 oz) of water and stirred for 30 seconds.
After stirring the suspension was poured out and the residue analyzed for
potassium.

RESULTS: A summary table of results is included below.

Amount of KC1 remaining in oontainer following dosage delivery

Yolume of ‘Trial Amcunt KCl Remaining
Water *
(Flutd . nEq $ of Doze

ouncea)




&,
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COMMENTS

Labeling

This amendment does rnot contain a revised proposed label for Micro-K
LS, therefore the following comments are based on the label as it was
presented in the original submission. The label needs revisions and/or
additional supportive data in the following areas:

1. The 20 mEq dosage strength of Micro-k LS was not among the
originally proposed strengths and so all references to a dosage
strength need to be changed.
2. All references to gastrointestinal ulcers and bleeding
associated with solid oral dosage forms of potassium chloride
have been deleted in the Indication section, the Contraindication
section, the Warnings section and the Adverse Reaction section.
It is unacceptable to exclude all references to the safety
problems associated with solid dosage forms of KCI1, therefore it
is recommended that & paragraph of information about these safety
concerns be included in the Precaution section of the label.
3. The Dosage and Administration section makes the following
recommendation for use of the product:
Four contents of packet slowly into appropriate quantity of
water or favorite juice while stirring. Stir thoroughly for
approximately Z0 seconds until slightly thickened, then
drink.
These recommendations are not fully supported by the in vitro
data reviewed in this document and thus revisions are necessary
depending on whether additional studies are conducted by the
sponsor. If no further studies are done then any reference to
"favorite juice" must be deleted and the directions for
suspension preparation and ingestion need to be more explicit.

Overall summary and conclusions:

This amendment provides new information in two areas: 1.) the dosage
strength has been reduced to 20 mEq per package, and 2.) additional in
vitro data is provided to support the administration instructions.

The information provided in this amendment and the original submission

do NOT support the approval of Micro-K LS for the following reasons:
1. Micro-K LS is substantially different from Micro-K Extencaps
and therefore the safety of the Micro-K LS formulation cannot be
extrapolated from the data collected on Micro-K Extencaps.
Additional clinical studies are necessary to establish the safety
of Micro-¥ LS in the intended user population.
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2. The labeling for Micro-K LS must be revised to include the
recommendations made in the Labeling section of this review.:

3. The in vitro studies supporting the recommendatlons for _
adm1n15trat1on of MICFD‘V LS are 1nadequate.2y‘f i

4, The question regarding the amount of docusate in Micro-K LS
and its potential teratogenic-effect is still under consideration
by the Agency. If the amount of docusate per packet were within
the requlatory limits for food products then it would be
reasonable to conclude that this product could be considered safe
for general consumption. However, the amount of docusate is
greater than the food 1limit and therefore falls under the
jurisdiction of CDR as an inactive ingredient. At this time CDRB
is reviewing the use of docusate both as an inactive ingredient
and as an approved stool softener. Further recommendations on the
safety of this amount of docusate as an inactive ingredient await
CDB action.

8. Recommendations:

For the reasons stated in the above section, I continue to

recommend that Micro-¥ LS NOT be approved. The sponsor should be
requested to conduct a controlled clinical study for the purpose of
demonstrating the safety of this product in the intended user
population. In addition the sponsor should be requested to conduct
additional in vitro studies supporting the proposed administration
instructions.

These recommendations were communicated to the sponsor in a

meeting held on 279 June 1787 and agreed to in principle at that time.

Cheryl Fossum Graham, M.D.

cc.
HFN-110

HFN-110/V0 'Hagen
HFN-110/AThompson
HFN-110/MRose
HFN-110/CGraham

~

IM# N1956108/cfg/22may87

DRAFT to MRose for concurrence on 22Z2may87
revised/MRose/203jul87
revised/CGraham/21 jul87
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Medical’ Rev1ew of an Drlglnal NDA

ﬂéditéﬁ;ﬁeyiéw Numbér{iii

'}ifbété'CDmplefed}?14ymay]8£i
- Addendum added: 28 May 86

“i. General Informdtlon."‘-#

;géldeme vaDFug.QMICFO~V LS (pkt3551um chloride for 11qu10 suspensicon)

thrmacolog1c ClaSS' Electrolyte replenisher, potassium supplemcat
_ iﬁc. Dosage Farm and Strength:'Packets of a granular powder for
“reconstituion with water or juice. Fackets contain either 1.875g

(equivalent to 25mEq) of potassium chloride and weigh 7.5g, or Sl
W ] of potassium chloride and weigh '

di Routé o{ Administratian: Oral

. Dosdge Reglmen- ‘Adults — One Micro-k LS“packet 1 to 2 tiew
] dally dependlng on the requirements of the patient. One Micro-k LS &5 .
packet 2 to 4 t1m95 ddlly, depending on the requirements of the patisn: .

LSRN

f. Proposed Indlcat1on.m

. ~For therapeutlc use in patients with hypokalemia with or

wlthaut metabolic alkalosis; in digitalis intoxication and in

_ _ patientsxwith'hypdkalemic familial periodic paralysis.
v - 2. For prevention of potassium depletion when the dietary int.yz
P " of potass1um is inadequate in the following conditions: patic
FEC91v1ng digitalis and diuretics for congestive heart +a11urad
L hepatlc c1rrh051s with ascites; states of aldosterone excess vith
;fnnormal renal functlon, potassium—losing néphropathy,vand certsin
'“~d1ar h‘al states.j;' R E ' '

' -"é'-"-F\'elated Documents: NDA 13 238 (Micro—K Extencaps)
G s S »;“’INDJ"i...D oo :

"TLAdd1t1onal Agency ‘documents on dpprawdl policies
A"“fDr potass1um chlorlde products :
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Chemlstry dnd Manufacturlng Controls
i 7 CDmpDSltlDﬂ (Informatlon on the compos1t10n was pr0v1ded by the
sponsor in'a telephone conversatlon firom F. Aaroe on 8 de 8&ry: -

he - content -of ~the final : packaged dose Form 1s:ﬁ

25 mEq packet - 50 mEq packoi -

Mlcro—K LS Blend (Grams) S ' 7.5' B 13 (100%)

o

,M1crocap=”of potaC51um chlorlde : ,"¥2,07 i% ‘ SRR ‘4.14 (27

",;Granulate ;

~ Sucrose —g
. Povidone - - F- B
" Docusate = ’ S

The compohéntsvDF'the granulate portion of the product formulation are
- included ‘as ‘inactive ingredients’ in the labeling of the final dosage
fjform along with ethylcellulose which is the coatxng material for the
ipota551um chlorlde crystals.

,b.rpissolutioh specifitétions: ) ST -
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frystals (mxcrocaps) re derxved from the sdme proce:s and constltute
:early IOOA of the chro—V Eatencaps, the m1crocdps constxtute only about
254 _of the chro—h LS product. The remalnlng paortion of the Micro~K LS
vormulatlon 1mparts the suspend1ng/emu151fy1ng properties necpﬁsdry far
roducing a pharmaceutically acceptable ‘pawder for reconstitution’. Tiese
flatter components of the M1cro~? LS formulation are referred to as LhL

“granulate’ portion and are lxsted as 1nact1ve 1ngredxents in the product
;labellng.,wﬁm~— » O o

 ,The potdssxum chlor1de mxcrocaps in Mlcro—F LS are identical to the onos
usad in the Micro~K Extencaps with one exception, the formulation in

T Micro-K LS is subjected to an extra sieving process to remove the

“'ethylcellulose residue left after coating the KC1 crystals. This

”mmd1f1cat10n in the processing increases the patency range of the

' microcaps from “’-*I‘Dr Micro-kK Extencaps tomfor Micro—k LS.

The Micro-K Extencaps contain no granular component. The granular

component of the Micro-kK LS foraulation contains ingredients that are
- commonly considered suspending ‘andv or emulsifying agents. The purpaose
“all ‘the components of the granulate is not stated anywhere in the

“submission. The grdnulate conta1ns Four 11sted ingredients: docusate,
povidone,.sucrose and T »

".Dne 50 mEq dose Df chrD—F LS provxdes the ldbeled dose of potassium
" chloride as well as of sucrose (equal tD“CdlDl"lES) and“
‘docusate {(doses of S0mg of docusate are recommended as a stool softener).
These ingredients may be inactive with regard to potassium
- - supplementation, but they are not inert. The label of the powder packeb ac
- well as the other packaging/labeling information needs to contain
“information about the activity of these other ingredients and appropriate
fifprecaut1mnary statements where necessary. In a formulation where 754 of
.. the final packagpd dose farm is ‘inactive’, the label should contain more
sthan just ‘a line llStlﬁg o+ the other 1ngredlents because any one aof tha
‘;thher 1ngredlents could be" present in an amount  that is therdpeutzc' +or
“another 1nd1cat1an and/or contralndlcated in certain patients. Both ths
;f}prescrlblng phy51c1an and the patient deserve access to this additional
“information about the’ 1nact1ve ingredients’ i1f they are to make a

U reasonable dec151on about the approprxateness Qf thzs praduct in a
therapeut1c o Y

o SIDCE thls s the, irst appllcatlon (that 1 “am aWdre Df) for a SUbtdl)“d
| release potassium, chlorlde preparation’ ‘packaged as a’ powder for
'7freconst1tut10n, there are’ no comparable products or NDAs for CDmdeISOﬂ‘

- Among the immediate relaase pota551um chloride prupiratlans there are a

S number of powder packet dose Forms,y effervescent tablets and effervescent
,granules. The ¥Drmu1at10n for the ma;orxty of the g{fervescent
‘preparations is substant1a11y different from Micro-K LS containing onivy
potassium chloride with an artificial flavor, artificial color and
saccharin. Only the K~-bLyte/Cl and E-Lyte/Cl-50 products by tead Jobaz o
Labs appsar to have a similar formulation to thas Micro-F LD perodoci.
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;The i"-—Lyt;—:/Cl .‘_;D pr‘oduct contalns 2 4g ’D‘F potaf551um chlorlde, *p{
potassium’ b1car‘bonate,~ of L-lysine monhydrochloride and wilifi§ of
’c1tr1c?

facid.>»The product ‘is an ef{ervescent -tablet and lists as inactive

\gred ents,und1sclosed amounts of docusate ‘sodium, natural ‘and/or

' 1f1c1al;flavors, llght mlneral 011 sacchdrln and talc and D &% C Yellow

} ~FD&C Yellow ND-_b-,DlSCUSSanS with both the Division of Gen»r1c

'Drugs‘and the D1v1s1on “of Drug Labeling’ Compllance revealed that the

;;fattual quantltatlve content of this produLt was not known by the Agenc

T The” product is not the subject of any approved application and is SukaWt
_onlyAto BMFS and a,gudgment that the labullng 1s adequate.

'ffThe claim by the Sponsor that the formulatlon of the Micro-kE LS producti is
identical to the ‘Micro—K Extencaps is true Dnly with regard to the
microencapsulated ‘potassium chloride. The tests of compar ability of the

"mlchcaps in Micro—~K Extencaps and Micro-kK LS5 include the clinical
biocavailability and the dissolution tests. The comparative dissolution
information on the two formulations is tabulated below.

Dissoclution (Mean % Dissolved) of Micro-K Dosage Forms

Dosage form Date of Test ‘ Time (hr)
s S - R ' 0.5 1 4 8
_ Suspension#* - November 83
. Capsules** - May 84 =
- Capsules#% ..~ December 85 -
CapsuIEST’Zf.-’-%December 85 .

*U.S5.P. Faddle Appdratus, 75 rpm, 900 ml Purified Water, 37 degrees
*#U.S.F. Basket Apparatus, 100 rpm, 700 ml Furified Water, 37 degrees
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3 Phdrmdcology

«There were no anlmal pharmacology Ftud1es done with the Mlch—F LS
rmulatlon{_AII requlrements for rAnimal studies were Supported by
eferences to NDA 18,238 for the M1crc k E tencaps.

“‘*_4'.-'.:.31inica{i‘ Ba.’:kgr'duhd:'

-7fThe rat1ona1e for developlng a suspen51on (liquid formulation) of
sustained release potassium chloride depends on the arguments that favoo a
‘. sustained release formulation and those in favor -of a palatable, easy to
“ingest dosage form.  No other sustained release potassium chloride
preparation is available in: a liquid/suspension dosage form. There are
numerous immediate release formulations that are marksted as powder
packets, effervescent tablets and effervescent granules as well as the
classic splutidn»of KCl. Thus this product proposes to include both the
putative safety advantages of a sustained release formulation with the
compliance advantages of an easy to use,; palatable dosage form.

The choice of dosage strengths, 25 and_SD mEq packets, exceeds the
strength of any approved potassium chloride supplement. The highest douz
. presently approved as a sustained release solid oral dosage form is 10

T mEq. Approval is pending for a 20 mEq microencapsulated tablet (NDA

1 19,439), however, there are no other - products that this reviewer is aw:ii e
of that exceed 20 ‘mEq in a sustained release and/or solid oral dosage
form. Immediate release potassium chloride supplements are available i
units of admlnlstratlon that exceed 20 mEq. Because the immediate relesus
potassium chloride supplements are not subject to the MDA/ANDA process,
the information regarding their safety both under the supervised

- conditions of ‘a clinical trial and as a marketed product is not collescv.sd
or reviewed by the FDA. Therefore the rationale for a 50 mEq dose form of
Micro-K LS is not Suppurted by any previously documented experience witih =

 d0se this large. A recent review of S015, 'a supplement to the Micro-k

“Extencaps NDA 18,238, -contains a ‘more extensive discussion on the

'j{approvablllty of a unlt Df adm1n15trqt10n conta1n1ng more than 20 mEq of
ﬁfpota:51um chlorlde el el - . SIS

, The therapeut1c rat1onale for u51ng pota=51um supplement: has been
- adequately discussed in other reviews and documents prepared by this
“Division and so will not be,re;terated.here.»
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='”31ihi¢51 Studles*ijj

The results of ane CllnlCdl study are 1nL1udDd 1n thx: appllcdtlon.» A

po{a$51um chlorxde solutxon was tonducted., ‘The results D% this study Lhowl
that ‘the ‘ex tent%a{ absorptlon Df pctassxum frcm a 40 mEq 51ngle dose of
NICTO*K LS ‘was ' 57%, compared to &3% fcr an equzvdlent amount of - llquzd ‘
potass1un chlor&de (based on the net 1ncrease af urinary pota551um
,‘excretlon dur1ng the 24 hours after dDSlng compared to the control
per10d) The ektent of absorption for the Micro-K Extencaps was 47%Z.

After 48 hcurs the extent of absorption for the Micro—-K L8, KCl solution
and Micro-K Extencaps was, 6u7 76% and SBYZ respectively. The extent of
aVaxlablllty of ‘the Mlcro~h LS formulation is within the acceptable rmhge
of varxabllxty (”0&) campared to the reference standard for this drug
(th3551um chloride solutlnn).-The Micro—K Extencaps produced availabiiity
results QutSldE:thE usual acceptable range.

.The rate of excretion for Micro-K LS and Micro-K Extencaps was similar
S ocourred at -a rate that was slower initially than that recorded for tho
potassium chloride solution. Peak excretion of potassium in the urine
(based on the net increase over control) occurred during the O-Zhour
period after the dose of KCl1 solution, and at the 4-6hour period for buoin
: Micro-K LS and Micro-K Extencaps. This observation was interpreted as

dz%ferenLlatlng between an 1mmed1ate release product and a slow releass
- product. o ,

a6y

- Thé results of this bioavailability study demonstrate that the extent o+
absorptlon of pota551um from the Micro—-K LS formulation is similar to =
_solution of pct3551um ‘chloride and that the rate of absorption is glouq
w1th a lowsr peak rate and longer duration than that of & similar amoui

of potassium chloride solutlon. The comparison of Micro-K LS to ngru~ﬂ
Extencaps shows - the former to be more bioavailable, but with similar r:t
Df absorptlon. The detalled review of this study is included below.

m

M=
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T1tle of'Study- Compar1son'of the,Blbavallab111ty of Potas=1um from a )
’"”[M1croencapsulated Potassium Chlor1de Suspen51on with that

from Drally Adm1n15tered Mlcrof E;tencaps and a Fotassium

.'Chlorlde SDlut10n;?} SO s '

’iPrDtocol Number.'Study “601

l_glnvest1gator(:)- Albert Coheh, M.D.; Feninsular Testing Corporation; ZCG215
L Nw Second Avenue, Hiami‘FLu33169.vi

R . ‘wﬁ e .

f7Dates of the Study-'sEptember 198J(V

‘lDbJect1ve of the Study-

ordered treatment sequences. Each period lasted 5 days with the first

(From theiPrDtocol) The objective of this study was to assess the relaiive
rate and extent of absorption of potassium from an experimental
micfoencapsulated formulation of KLl in suspension compared with that +-om
Micro—-K taken as capsules and from a liquid KC1 formulation. Since food
contains potassium, control phases where the same meals will be served
‘with and without the drug will be used to correct for the contribution of
_the diet to the potassium excretion.

:’Stgdy élané;,_,

l3The Study was des1gned as a non-blinded, single—dose, 4-period crossovor
'~1nvestlgat10n using conftined healthy male volunteers assigned to randoilvy
lfdays being used for stabilization of potassium intake and output follouwed
. by a single’ dose of test drug and 1 day of fractional urine collect1onl.
- Treatment con51sted of either 40mEq of Micro-¥ LS, 5 capsules of Micro-
,Extencaps BmEq, potassium chloride 1. ZJmEq/ml (QOml)liquid, or no

fﬂktreatment (Control). The same flve day diet reglmen was followed +for easch
U of the treatment’ perlods based on a daily intake of 60mEq of potassium

and 160—180mEq of. ;sodium.” Fluid. intake was 2500ml .per day. On the ddd of
, the test drug ‘dose. fractional urines were collected at 1nterva15 of 6-=,
-4, 4-6, 6-8, B-12, and 12-24 hours after dosing. Each aof the other days
'ffhad 74 hour urine. collectlons. - « '

SubJECtS were ellglblegfor thlS study 1f thpy were healthy mﬂles betwe;n
the ages of -18 and 4U and not more “than’ iuZ above or below the range of
desirable. w21ght ‘No ev1dence of a system1c or - organ specific disease or
HCbndltlnn was allowed after hlstory, physical exam1nat10n, laboratary

- ﬁ5creen1ng, electrocardlogram and medlcatlon history was completed
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VDuallty Assurance.?

. to completed the
B P 'age.from jedv
19 smokers.
W  one of four:
randnmly orderedftreatments.g All subJects ‘received their first treﬂtm‘nf
on 7 September 85 and the’ last treatment on 22 September 85 so no =
”ftreatment blocks were necessary. ‘No tests of the randomization scheme
“were done by the sponsor s statisticiang however, a review of the
;”tabulat1on5 on treatment assignments and demographics did not reveal any
'?fobv1ous d1screpdnc1es between the groups asalgned to the four differeny
f;treatmen; schemes. &

{The case report fDrm conformed adequately to the protocel although ther e
. was na ‘intake’ flow sheet to match the output portion of the data
‘collection forms.  Thus there is no documentation on the fluid intake on
the non—testing days or any record of the forced hydrat10n desciribed +3
the test day.  There is also no record of food intake so the dietary
potassium content, although known for the meals as provided, is not

evaluated with regard to the amount of the meal the subject actually
- consumed. - - :

,ﬁEf}itaey Results:.

The pratocol calledvfor'analyhing cumulative excretion and excretion rar

"of potassium for:all four: treatment periods. Cumpdrldou WeEr u} (e
‘ffen betwesn - treatment andlyses for total pofaS:lum ex CrEtan. This is
different from the analyels of data most frequently requested by the

Division ot Blopharm ceutics which ordinarily prefers an analysis baz
- the net increase over baseline. Therefore the data frowm the tsbillaticns
~ . of mean potassium excretion are summarized below for each five day, 24

ehour urine collection period as a ba51s for determining extent of

. absorption/ex cretion. " A second table has been derived from the 24 hou:r
’_“{ractlonal urines collected on the test dose day. This table will be used
-~as a basis for determing rate of absorption. The original tabulations
from Nthh thesersummdry tables are. derlved are attdched to this review.

:ee‘E tent Df QbSDFptan;T”'

,)_~

_ 1The_mean urlnary potassxum encretlon in a 24 hour perlod for all subjiecis
"f(N=“B) for each treatmentsls summdr17ed below._

“Mean amoUnts of potassium excreted in urine (mEqg)

”:Dey‘1':e5=bay 2. Dey 3 Dey 4 : Day &
. Control Feriod 7 49.4 . " aB.&6 44.1 - 47,9 47.7%
CKCl solution . 46.2 . .46.7 42,1 T 69.2 52.5
Micro-K Extencaps  46.6 Clas. s 42,46 | bZ.8 51

Micro—kK LS (suspension) 47.5 49 .4 431 L& 6 S0
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The change in the mean amDunt of potass1um ex creted base on the contro:
per1od ‘and theAact}ye_treatment period for each flve ddy tre«fment Cyci
i he”table below.f"f' :

_hangef1n mean ewcretlon (treatmentfminus control)

in mEq L .
Day 1 Day 22 DayFZ Day 4 Day &
. -KCl.solution .. . ...~ = =3.2 -1.9 =2 +25.3 +5.72
iji:fQ—K-ExtéhcépS“f?g f'*2.8 S =2.20 0 S -1.5 0 +18.9 4.3
" Micro—K LS(suspension) -1.9 +0.8 -1.0 w2207 +3.4

All treatments contained 40 mEq of potassium. The percent of the dose
excreted in 24 hours was 63% for the solution, 37%Z for the suspension moad
477 +or -the capsules. Using the solution as the reference standard this
represents ?21%Z of the standard for Micro—FK LS and 73%Z of the standard +or
the Micro—-K Extencaps. The same Dr er and degree of difference exists
the 48 hour excretion of potaszlum is the basis of analysis. The
" differences do not change if the actual measured amount of potassium ins
‘each treatment is used instead of the theoret1cal content, i.e the 5
P capsules of Micro—k Extencaps dellvered a dose’ of 40.1 mEq, the KC1
solution delivered a dose of 39. ,_;mEq and the suspension contained 38. 90
”fof pota551um chlor1de.A. .

-These results_demonstrate that the Micro-K LS suspension is within an

‘acceptable range of the standard solution with regard to extent of

'absorption/eacretion. The results with regard to Micro-E Extencaps ar:
);not w1th1n the usual agceptable range.

;“Rate of Ava11db111ty

jThe mean urlnary eacretlon of potassium for all subjects (N=28) for eash
“iftreatment dur1ng ‘the 24 hours dfter dos1ng based on the fractional urines
'*:collected is summarl*ed below. .

'H Mean amDunt of pota551um eAcreted (mEq)

2—4 4-6 68 8-12 1224 024

i.Control period - b.6 4.5 n 4.2 00 4,87 791" 14.7 03
K€l solution .- 16.B 9.4 7.1 6.9 10.7 18.3 69.
" Micro-K Extencaps - 8.0 - 8.1 8.5 . B.S5 12.6 18.3 &2,
Micro-K LS suspen. 9.0 LR 7.7 8.7 12.0 i8.6 bh. G

' The change of the means between the baseline/contrcol period and the aciive
treatment period is summarized here. -



'AKCI solut10n;f

1002 s, 2.9 2.1 1.6 3. 35,
" Micro-K E<tencap5'1- 1.4 4% 3.7 0 3.5 . 18.¢
T Micro-= K LS suspen: ~ = 2.4 . 5.5 3.9 2.9 3.9 2207

" The results from the fractional urines collected and analyzed for
1jpota551um demonstrate a substantial difference between the peak time fo
excretion and the rate of excretion for the solution and the SUStdlnEd

release formulations. The solution has a high (5.1mEq/h) and early pesik-

- excretion at 0-2 hours with a rapid tapering to 0O.4mEq/hour by the 8-1%

“hour collect1on. Both the Micro-K capsules and suspension peaked at tho

same collection perlod (4-6 hours) but the suspension had a slightly

-hlgher rate at- 2.75mEq/h compared to 2.1SmEq/h for the capsule. By the

12-24 hour collect1on all three formulations had similar rates of
excretion. Therefore the rate of availability for the solution is

- substantlally dlfferent than the rate for the Micro—F products.

'Safety RPSUltS'

’There were no dEdthS or w1thdrawd15 from the study. There were 7 patients
who reported an adverse effect that was possibly related to the test
 treatment and they accounted for 8 different treatments. The majority of
adverse effects were gastrolntestlndl and involved 2 reports associated
-with the solut10n,;3 reports with the capsules, and 3 reports with the -
suspension.: Two of "the subjects were hypokalemic at the end of the study
‘reflecting an overall trend toward lower post- -treatment serum potassiuas.
.~No other cl1n1ca11y S1gn1f1cant laboratory or ECG changes were noted.
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:ponsor Conc1u51ons.;The sponsor makes the f0110w1ng conc1u51uns ba5~3
on the results of thlS study. : T ; - v SR
The rate offé cretion Df p0t3551um from the Suspenslon and the
;Capsule were 1n1t1a11y less than that forl the L1qu1d whlch was'”u _
nd1cat1ve'of ‘the pota551um content Df‘the SUSPEHSIDD nat be1nq;,;
‘dumped" ’A ” . e .' S . .
~The Fate
~were 51m11ar tD Dne anather and slowed w1th respect to the rate D¥ the
'Jlequld. _ R : :
. -3. The ex tent of | the absorption of. pota551um from the Suspenzlon visa
jpequal to that from the Capsule and the L1qu1d :
4. The Suspen51on was fully bioavailable when compared to the quul
. '5. The Suspension was biocequivalent to the Capsule in that both the

extent of the absorptlon and the rate.at which excretion occurred iw.as
“js1m11ar.

Reviewer's Conclusionsr

The results of thlS study with regard to the comparison between the

Micro—kK LS suspen51on and the KC1 solution show that the sponsor’'s praouct
is within the limits of acceptability for the extent of biocavailabilit:
yand that the rate of availability is substantially different such that one

ycan conclude that the solutlon is likely to be an immediate release
4"product -and the suspens1on is likely to be a sustained release product

e Even though the extent of avallab111ty of the Mlcro . Extencaps used i
j;th1s study produced results that were below the limits of acceptabilit;
the rate of ava11ab111ty showed a similar trend to that produced b/ tho
. suspension and - therefore the two products can be considered comparable

- with regard to the b10ava11ab111ty profile produced by the

~,amlcroencapsulated port1on of the: fbrmulatlon.‘

_,The study prDV1des no 1nformat1on abcut the safety of the granul ate
{fport1on of the Mlcro—h LS formulatlon._

ecommendations: o

S~ Micro—K LS has a- b10ava11ab111ty pro{lle that is characterlstlc Df & )
fﬁsustalned release potassium chloride formulation.  Therefore this stuay is
. considered an. adequate demonstratlon of the sustalned release and
{avallablllty Df Micro-K LS.: .

‘t?No other clinical stud estwith“ﬁiafafgbLS;wefé sabmittea'aé part of this
~faPP11Cat10n.~ SR SIS T
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ﬁ'b Labellng-dtf

The 1abe11ng submltted for thxs pr duct is a hybrld of the currentl«
s pproved Iébellng {or M1crd—F and ﬂhe generlc “immediate release prdduct
ince this’ product represents .some unlque formulatlon probleme not
rev1dusly presented by .an app11cant for  NDA~ apprDle the label pr0v10=e-
,‘an Dpportunlty to. set al precedent for future products D{ this type.
L;Therefore a thorough review of the label is suggested at such time the .

t¥prdduct is con51dered apprdvable.’

7.0verall Summary. and Conclusions:

" This abpligatidnﬂie’baSEQ on Chemistry and Manufacturing information and
the demonstration of  ‘bicequivalence’ to an already marketed product. G
this basis the sponsor has waived the usual requirements for approval or a
‘sustained release oral dosage form of potassium chloride. Therefore no
" animal pharmacology studies were done nor were any clinical studies on iihe
safety of chronic use or the gastric irritation potential using the
McMahon deEl. s : /

The only dosage Strengthethat_could be considered for approval at this
time would be the 25 mEg pacPet since an adequate amount of exposure. ]
1nformat10nv1s avallable for unlts Df admlnlstrdtlon of th1s siz e.‘..-.‘

gﬁﬂ'lemceedin the'ES ME .unitieeuldvbe‘sa¥el§ recemmended:
g q

As stated in the. cgncludlng comments in the Chemistry and Maunfdctur1ru
,>Sect1en of thls rev1ew~ :

- _: 1. The final packagedtdose form of Micro-K LS is substantially
C :ﬁdlfferent fdrm Micro-k Extencaps. '

The inactive ingred1ents —-in the Micrd -K LS product contain
_components known~ tD be lenglcally and therapeutlcally active.

: The-proposed 1abe11ng for Mlcro—h LS does not prov1de adequdte
_“;n¥drmat10n about the quantlty and the act1v1ty of the ‘inactive
711ngred1ents v : : :

';}4 The mlcrdencapsulated potass1um chlorldL (microcaps) in Micro-k
{E tencaps '1m11ar dlSSDlUtan prof11e:.~

, t.MICFD -K LS,thDuld be subject” tD the same d1=501ut10n 5pec1+1ca~;one
fhas Mlcro—F Ehtencaps (NDA 18 -23 8)

As stated in the conclud1ng remarks Gn the 51ng1e c11n1ca1 etudy subml,teu
;ﬁ in thlS appllcatlon."*‘ o

The reeults Gf thlS study w1th regard to the Cumdel on betwsen thi:
Micro-K LS suspension and the KC1 solution show that the sponsor "o

product is within the limits o+ accept3b111t/ +or the el
- bioarailability and that the rate of
difforent such that one can concluads

an imnediate reteasse prodoaoi ol vl
svnt o croeed e slovaae prodeect
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”‘Recomméndation.

o

This recommendation .i

”_the formulatlon contalns quant1tles of docusate that ewceed the.li;v
 usua1 acceptable 11m1ts “far 91the ffoods or drugs ( see Qddendum for
'vdlscu=51on Df these 11m1t5). B ST : .

__'Q.Lthe;Mlcro—K LS foﬁmulationAiélsub=tantia11y different from the
S parent NDA 18,238 for Micro-kK Extencaps and therefore requires

:additional;safety;studles 1n humans.-:“;;

to th»e_abovgdef1c1en;;es the W

Cheryl Fossum Graham, M.D. .

ek
'»’HFN—llu,fsV'iT"

HFN-110/CS0O - <

HFN—110/C GRAHHM_

Nl?ublﬂ”/cfg/14may86 g
rev159d/cfg/;8may86 o
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Dcusatei(dloctyl sodlum sulfnsucc1nate) in the Mlcro & LS
nteresting’ problem.1Docusate 1s'approved as a ..
» ,ed'dose comb;natlon drug products ‘as a stool -
softeh o 1n doses bsglnnlng at qO mg per. unitof admlnlstrdtlon. It is
alsb con51dered al food add1t1ve‘dnd is spec1f1Cdlly regulated for use and
amount in 91 CFR 172 810 Faragraph (c) of ‘this regulation is pertinent =
“‘the use of docusate 1n food products that are formulated in a manner
 §51m11ar to Mlcro =K LS ~That ‘paragraph spec1fles that docusate mdy be
;safely used _.,.as' Solublll ing agent ‘on gums ‘and hydroph111c colloids

i<3to be used in food. as stablllvlng and ‘thickening agents, ‘when stamndards of
identity do not preclude such use..iThe additive is used in an amount no:
'A:tD ewceeo 0.5 percent by we1ght of the gums or hydrophlllc colloids.”

If one were to qpply the food standard to the Micro-KE LS {Drmuldtlon, Tie
“allowable ‘amount of docusate would be 5.9mg per 50 mEqg packet based on
1.1727 grams of xanthan gum or &6.Bmg if povidone and xanthun gum are buooh
sincluded under the category of "gums and hydrophilic colloids". The
formulation composition reported by the sponsor of Micro—E LS contains
10.9 mg of docusate per 50 mEq packet.

A review of drug products containing docusate as an inactive ingredient
77 was done using a printout from the ASTRO IV drug file (19 May 198&). Witn
T a few exceptions the usual amount of docusate per unit of administration
~.- is 2 mg or. less for approved drug products intended for oral ingestion.
- Products intended for eﬁternal application contain amounts that would
,'e%ceed thls dependlng on how the product were used.

- PDta551um chlorldemsupplements are subject to either food or drug

.- regulations depending on -the amount per unit of administration. Under the
food regulatlons the Micro~K LS formulation would be unacceptable as
; pre5ent1y cnmpounded. Since’there is no comparable set of drug product
,3ﬁstandards,_the prevalllng use in other products appears to be the best

o standard. ‘Using this’ criteria the Micro-K LS formulation again would

L appear to be’ unacceptable. The most comparable formulation of a potassium

5fchlor1de supplement is K- Lyte C1/30 which was reported by the manufacturer

.j~(Medd—Johnson) to contaln O 8 mg of ‘docusate per 30 mEq effervescent
Tfﬂtablet._ ekt e W e . -

-It 15 the Dplnlon Gf th1s rev1ewer that ‘a p0t3551um supplement such as
Mlcro—h LS should hot contain’ ducueate, or any other inactive ingredient,
1h amounts that may:be therdpeut1c for . .some other indication. In the case
S of drug . products used in’ 11fe~threaten1ng situativns where no other

- additive was Sultable, the -use of docusate might be justified, but such is
‘not the case with this product ‘and therefore its use in such a high
ﬂ concentrat1Dn ehould not be allowed.-

~

"N19J6106/c+g/78mdy86




' AMOUNTS (MEQ) OF POTASSIUM EXCRETED IN URINE IN THE SUSPENSION TREATMENT

SUBJECT =
NUMBER

N=NO URINE COLLECTED: =~
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EOR T TABLE VIT ‘ :
;. AMOUNTS '(MEQ) OF POTASSIUM EXCRETED .IN URINE IN THE SOLUT

SUBJECT .-
NUMBER '
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(AMOUNTS '(MEQ) OF POTASSIUM EXCRETED IN URINE IN THE CONTROL TREATMENT GROUP

DAY 4 (TREATMENT DAY)

f

NG 28

(MEAN ' 49.40 . °
SO 12,3800
CV%f . 25,1

b
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