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APPROVAL LETTER



TRYE:

NDA 18-948/S-016

Sigma-Tau Pharmaceuticals, Inc.

Attention: Edward D. Helton, Ph.D.
Director, Research and Regulatory Affa1rs
200 Orchard Ridge Drive

-Gaithersburg, MD 20878

Dear Dr. Helton:

Reference is made to your supplemental new drug application dated June 30,
1992, submitted pursuant to section 505(b) of the Federal Food, Drug, and
Cosmetic Act for Carnitor (levocarnitine) Tablets.

The supplement provides for

We have completed our review of this suppiemental application, along with
final printed labeling, and it is approved, effective on the date of this

letter.

We remind you that you must comply with the requirements set forth under
21 CFR 314.80 and 314.81 for an approved NDA.

Sincerely yoiyf,
APPEARS THIS WAY Solomon Sobdl, M.D
ON CRIGIMAL Director
Division of Metabolism and
Endocrine Drug Products, HFD-510
Center for Drug Evaluation and Research

cc: NDA Arch.
HFD-510
HFC-130/JAl1en
HFD—BO/{abel ?1‘ ng attached AP%%IAgg{L?II‘JSA‘iIAY

HFD-500/LRipper/labelling attached

HFD-638/1abelling attached

HFD-735/1abelling attached

HFD-510/DWu/YYChiu

HFD-511/LBraithwaite for1$01mstead/07 13.92/N18948AP.S16/ft/n1s/7/13/92
Concurrence: DWu, YYChiu, 7.13.92

SUPPLEMENT APPROVAL
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CARNITOR®

(Levocarnitine)

CARNITOR® (Levocarnitine) Tablets (330 mg)
CARNITOR® (Levocarnitine) Oral Solution

(1 g per 10 mL multidose)
For oral use only. Not for parenteral use.

Description

CARNITOR® (L itine) is L-beta-hyd trimethylami ic acid (inner salt). Asa
bulkdmgsubshncem:avmupowdefwm-Mﬂgpamd1%-197'CaMsmduysdublem
water. The L-isomer of camitine is the biologically active form. ks chemical structure is:

CH,
U
CH, — N'— CH, — CH—CH,CO0'

Pediatric use
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L- or D, L-camitine; lhoumeludehns&entnauseaandvommng bk ps, and diarrh Mild
L i g D,L-camitine. Gastrointestinat

myasthenia has been d d only in

adverse reactions with CARNITOR® (L mne)OraI lution dissoh ‘inhqucdsmthbeavoodod
by a slow ption of the solution orby a g dilulion.l: g the dosage often di
orollmmmsdfug-mlahdpahembodyodoror_ i ' when,, it Tok

should be monitored very closely during the first week of adtmmdrauon and after any dosage
increases.

Overdosage
There have been no reports of toxicity from camitine overdosage. The oral LDy, of levocarmitine in mice
is 19.2 g/g. Camitine may cause diarhea. Overdosage should be treated with supportive care.

Dosage and administration
CARNITOR® (Levocamitine) Tablets.

Adults: Manwdosagebndmtsostmgmoummumadaywngm&Omg
tabiets, depending on clinical resp

infants and child The ded oral dosage for infants and children is between 50 and 100

Wdaymdmdeddoses wnh.manmumofaglday Dosage should begin at SO mg/kg/day. The
ge will G d on cli p

-I'd.,r~mbbodk

overall clinical condition.

camitine i and

vital signs, p

CARNITOR® (Levocamtine) Oral Solution,

For oral use only. Not for parenteral use.

CH OH
! Adults: The ded dosage of k itine is 1 to 3 g/day for a 50 kg subject which is
oqumlentb‘lOb:iOmUdaydCamnbc‘ﬂ mne)OvaI luti Hmhofdousshooldbe
EachCARNlTOR'(memmno)Tab‘et 330 mg of k itine and the inactive ingredi d only with caution and only where clinical and biochem tions make it seem
ystalline celiulose and povidk hkolthtghordosesmllbeofbeneﬁt Dosageshouldshnni 9lday. (10mUday) and be
Eachﬁaml.eonhmefofmeCARNITOR'(L mne)OraI“‘ o ins 1 g of itine/10 mcmasedsloﬁwanle g tok and therap por shou.ld' "_‘
mi, sucrose syrup, D,L-malic acid, red colors and artificial cheny flavor. Methyl paraben NF and P blood istries, vital signs, pi camitine tions, and overall clinical condition.
Propylparaben NF are added as pr ti The pH is app ly 5.
Infants and chitdren: ded dosage of k nitine is SO to 100 mg/kgiday which is
Clinical pharmacology oquwalemtoOSmLMlday'CARNWOR‘(Lma_ngmm)Orng?mbon Hsghezdospsshouldbe
CARNITOR® (Levocamitine) is a naturally . ired in fian energy d only with caution and only where and make it seem
metabolism. nmmmmmumwm-nmmmmwlmrmwm "“"lV|”.‘f‘."'°“°'m“3";;a“&‘b"‘"‘m°;“°’lIM“’““SOW“V-‘"‘“"M
for and energy p O Faﬂyaadsamuukzod " Y istries, vital signs, p camitine S and
asanmmywbmhmd!usﬂmmpt!hebnm ln keletal and cardi they serve as lldmml Jition. sig
mﬁ#‘w& u‘"u:?f':tyaad :_'f. o bylbw““ " R?(i.uﬂor)hss::d CARNITOR® (Levocamitine) Oral Solution may be d alone or dissolved in drink or other liquid
acids, d|m|mshedlmogenws itration . P food. Doses should be spaced evenly throughout the day (every three or four hours) preferably during
free fatty andllp'dmﬁ of liver and The lite or following meais and should be consumed slowly in order to maximize tolerance.

omamco:hnyaeudsmpnoemmm-nhuy
acyiCoA esters.

that camitine can p
acudmbohsmandlorspeaﬁc gank -", that b '

Bioavailability
The «ilability/pharmacokinetics of CARNITOR® (Levocotmtme) Tablets and the Oral Solution
pre, n have not been d ined in well

Metabolism and excretion
The maijority of body camitine is excreted in the urine and feces. in renal failure, camitine levels may
rise.

Indications and usage
CARNITOR® (L itine) is indicated in the treatment of primary sy ic camitine deficiency.
|nﬂ\empovtodwsesme linical p i isted of pisod ofReyo-lika

" A 2. andlor card Pt 3 o

Y, TP Y

How supplied

CARNITOR® (Levocamitine) Tabiets are supplied as 330 mg, individually foil wrapped tablets in boxes
of 90 (NDC 54482-144-07). Store st room termperature (25°C / 77°F).

CARNITOR® (Levocamitine) Oral Solution is supplied in 118 mL (4 F_ oz.) multiple-unit plastic
containers. The multiple-unit containers are packaged 24 per case (NDC 54482-145-08). Store at
room temperature (25°C / 77°F).

Caution

Federal (J.S.A) law prohibits di ing without p:

CARNITOR® (Levocamitine) Oral Solubon manufacwmd for Sigma-Tau Pharmaceuticals, Inc. By
Barre-National, Inc. Baltimore, MD 21207-2642

References
1. Boh T, Rynding A, Solberg HE: Carmnitine levels in human serum in health and disease. Clin

L a'l'\'dhllurebm"ve Adlagnoscsdmmatymne‘ fici
Mumm mduuandamummmuw:ndmmmdoamthmapﬂmaq
defec(nfaﬂyncndororgamcactdmdahon(m&mml%mncobgy) Comdlodmlsmmt

Chim Acta 57.55-61, 1974.
2. Brooks H, Goldberg L, Hotland R et al: Carmitine-ind!

d effects on cardiac and peripheral

eonduchd but in some p y those p g with pathy, camitine hemodynamics. J Clin Pharmacol 17:561-578, 1977.
PP o mpodly lleviat ‘sognsand ymp Treatment should include, in addition 1o 3. Chyisti R, 8B J: Active tra vt of butyrob and camitine into isolated liver cells.
camitine, supportive and other therapy as indi d by the condition of the patient. Biochem Blophys Acta 448:562-577, 1977
. 4. Lindstedt S, Lindstedt G: Distribution and ofclmiﬁne“cozinlheﬂt Acta Chim Scand
Contraindications 15:701-702, 1961.
None known. 5. Rebouche CJ, EngelAG Camitine bolism and deficiency synd . Mayo Clin Proc
58:533-540, 1983.
Wamings ReboueheCJ Paulson DJ: Camitine bolism and function in h Ann Rev Nutr 6:41-68,
Precautions
General

CARNITOR® (Levocarnitine) Oral Solution is for oralfintemal use only.

Not for parenteral use.

Gastrointestinal reactions may resuit from too lapid consumption of camitine. CARNITOR®

{t itine) Oral Solution may be d alone, or dissoh d in drinks or other liquid.foods to
nduce taste hbgue 1t should be consumedslowly and doses should be spaced mnly’,hloughoul the
day to maximize tolerance.

Carcinogenesis, mutagenesis, Impairment of fertillty ’
Mutagenicity tests have been p d in Sal Ha typhimuri Sacch , and
Schizosaccharomyces pombe that do not indicate that CARNIT OR' (Levocammne) is muhgemc

Long-term animal studies have not been ducted to evaluate the ity of the pound.
Usage in pmgnancy
tegory B R ductive studies have been p d in rats and rabbits using parenteral

-dmm-f"abon ntdoses equovalenton a mglkg basosmthe suggested oral adult dosage and have

reve: s harm to the fetus due to CARNITOR® (Levommmne) Themare however, no adequate
and v trolled studies in pi women. B dies are not alway
predictive of h P mrsdmgshouldbeuseddunngpregmncyonlyrfdeadyneeded
Nursing mothers

Levocamitine is a normal component of human milk. Levocamitine supplementation in nursing
mothers has not been studied.
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(Levocarnitine Oral Solution) 3
Contains L-camitine 1 gm/10mL; sucrose i ;
Syrup; D, L-malic acid, Methylparaben NF: B2
Propylparaben NF: req colors and 52
artificial cherry flavor =€
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Manufactured for § R
o @
(303

200 Orchard Ridge Drive

SIGMA-TAU PHARMACEUTICALS, INC,
Gaithersburg, MD 20878

by: Barre-National, inc.
7205 Windsor Boulevarg Lot #03772

Battimore, MD 21207-2642 Exp. Date: 2/93
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118 mL {41l 02.)
NDC 54482-145-08 Multiple-Unit Container

Carnitor®
(Levocarnitine Oral Solution)

Contains L-carnitine 1 gm/10 mL; sucrose
syrup; D, L-malic acid; Methylparaben NF;
Propylparaben NF; red colors and
artificial cherry flavor.

Manufactured for:

SIGMA-TAU PHARMACEUTICALS, INC.
200 Orchard Ridge Drive
Gaithersburg, MD 20878

by: Barre-National, Inc.
7205 Windsor Boulevard
Baltimore, MD 21207-2642
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Caution: Federal law prohibits
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CHEMISTRY REVIEW(S)



ORIGINAL

JUL T O jogp
1. OR 2
CHEMIST"S REVIEW DMEDP, HFD-510 18-948
3. NAME AND ADDRESS OF APPLICANT 4 .SUPPLEMENTS/NUMBER. DATE
Sigma-Tau Pharmaceuticals, :Inc. ; Supplement
200 Ochard ridge Drive / 5-016
Gaithers burg, Maryland 20878 ' A 6/30/92
_Carnitor Tablets and Levocarnitine
“ Oral Solution 29 _AMENDMENTS /REPORTS, DATE

8. SUPPLEMENT PROVIDES FOR:

Sigma-Tau’s Carnitor

Treatment of carnltlne deficiency Oral

13.  DOSAGE FORM 14. POTENCY
Tablets and Oral Solution 330 mg, 1g/10mL

15. CHEMICAI, NAME AND STRUCTURE
C7H15NO3, Mol. Wt. 161.2

a~-Hydroxy-y-trimethylamino butyric acid

16. COMMENTS -

_17. CONCLUSIONS AND RECOMMENDATIONS
Information provided are satisfactory. The supplement should be approved.
Issue approval letter without delay.

uﬂﬁm : DATE COMPLETED
Duu-Gong Wu, Ph.D. / : S )92

(7§NAL JACKET ~_ CSO REVIEWER DIVISION FILE

File name: 18948.s16
4// 0/? e

R/D 1n1t1a1ed by-
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] telephone: (301) 948.1041
. . ) 1 telefax:
200 orchard ridge drive, gaithersburg {  sales & marketing .(301) 948.1862
maryland 20878 . scientific atfairs (301) 948.8627
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June 30, 1992 Swrievad by:

Solomon Sobel, M.D.

Director, Division of Metabolism and Endocrine Drug Products (HFD-510)

Attention: DOCUMENT CONTROL ROOM 14B03 _

Food and Drug Administration REV!EWS GO MPLtT ED
5600 Fishers Lane

Rockville, Maryland 20857 e

\ ‘»\ CSOACTION. -~ =~
o LETTER o NAL
Re: NDA 18-948 |

Supplement: Relabel of Levocarnitine Oral Solutlon (Expedited Review) i k( S -

CSO INITYAL S DATE

Dear Dr. Sobel:

Please refer to our New Drug Application (NDA) for Carnitor® (levocarnitine) Tablets and Oral Solution
submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act.
In connection with Sigma-Tau

The supplement provides for

During a meeting (February 27, 1992) at the Parklawn Building, Mr. Helmut Nunn, Sigma-Tau Representative,
discussed with Dr. Y.Y. Chiu and Dr. Duu-Gong Wu. Dr. Chiu was
informed of the urgency of the review because the lot in question was going to expire at the end of February
1993. Dr. Chiu agreed to an expedited review. :



Solomon Sobel, M.D.
June 30, 1992

RE: NDA 18-948
Page 2

Enclosed are 12 copies of the final printed over-lay labels and twelve cartons with the printed lot number and
expiration date. We also enclose twelve copies of the currently approvedbottlc labels and package insert. There
are no changes in the text.

Respectfully,

—— - -

RS (O I T N i SR APPEARS THIS WAY

__J,
Edward D. Helton, Ph.D. ON ORIGI NAL

Director, Research and Regulatory Affairs
EH:ch

encls.

A
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