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ANDA 76-187

? - J» & e

Mylan Pharmaceuticals Inc.
Attention: Frank R. Sisto
781 Chestnut Ridge Road
P.0. Box 4310

Morgantown, WV 26504-4310

Dear Sir:

This is in reference to your abbreviated new drug application
dated June 5, 2001, submitted pursuant to Section 505(j) of the
Federal Food, Drug, and Cosmetic Act (Act), for Levothyroxine
Sodium Tablets USP, 0.025 mg, 0.05 mg, 0.075 mg, 0.088 mg,

0.1 mg, 0.112 mg, 0.125 mg, 0.15 mg, 0.175 mg, 0.2 mg, and

0.3 mg.

Bad i

Reference is also made to your amendments dated November 7, anqﬂ
November 12, 2001; and January 18, and April 18, 2002.

.We have completed the review of this abbreviated application and
‘have concluded that the drug is safe and effective for use as
" recommended in the submitted labeling. Accordingly the
application is approved. The Division of Bicequivalence has
determined your Levothyroxine Sodium Tablets UPS, 0.025 mg,

0.05 mg, 0.075 mg, 0.088 mg, 0.1 mg, 0.112 mg, 0.125 mg,

0.15 mg, 0.175 mg, 0.2 mg, and 0.3 mg to be bicequivalent and,
therefore, therapeutically equivalent to the listed drug
(Unithroid® Tablets, 0.025 mg, 0.05 mg, 0.075 mg, 0.088 mg,

0.1 mg, 0.112 mg, 0.125 mg, 0.15 mg, 0.175 mg, 0.2 mg, and

0.3 mg, respectively, of Jerome Stevens Pharmaceuticals, Inc.).
Your dissolution testing should be incorporated into the
stability and guality control program using the same method
proposed in your .application. .

Under Section S06A of the Act, certain changes in the conditions
described in this abbreviated application require an approved
supplemental application before the change may be made.

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

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

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

14

Sincerely yours, : ;F.‘

Gary Buehler

Director

Office of Generic Drugs

Center for Drug Evaluation and Research
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LVTX:R1

Cabborni R U TAULETS, USP
zsmc;,um75mcg,llnc(.eruu.llch;.mnc;lsoug,mmg.
- 200 mcg and 300 mcg

' DESCRIPTION: Levothyroxine Sodum Tabiets, USP contain synthetic crystaline L-3,3',5,5'-tetrandothyro-

rine sodum salt {levothyrane {1¢) sodium). Syathetic T 1s sdentical 1o tnat produced :n the human thy-
roid glang Levothyroxae (T4) sodium has a moleculas formula of C1sHyglaN Nadly x Hy0, molecular weight

of 798.86 g/mol (anhydrous), and structural formula as shown

0

O~

Levothyroune Sodism Tabets, USP, for oral , are available 25 meg, 50 meg,
75 mcg, 88 meg, 100 meg, 112 meg, 125 meg, 150 meg, 175 mcl 200 mcg or 300 weg of levothyroxine sodi-
um In addition, each tabiet contains the followirg mactive g e, cotlodal
sibrcon dioxide, crospovidone, ethyl alcohol, magnesium stesrate, mannitol, mtcmcrystnlhne cellulose, povi-
done, sodum tauryl sulfate and sucrose The followsng are the colonng addrtives per tablet strength.

Strangth (ncg) Color
25 FOLC Yeliow No. 6 Lake
5 None
75 FOLC Blue No 2 Lake, FDLC Rod Mo 40 Lake
[ FOLC Yellow Mo 6 Lake, FDEC Biue Mo 1 Lake, DEC Yellow Mo_10 Lake
00 FDEC Yeliow No 6 Lake, DEC Yeliow No 10 Lake
12 OLC Red No 27 Lake, DSC Red Mo 30 Lake
25 FDLC Yellow No_© Lake, FDAC Red No 40 Lane, FOAC Bive Na | Lake
50 FDAC Bive Mo 2 Lake
75 FD&C Blue Mo | Lake, DAC Red Mo 27 Lake DAC Red No 30 Lake
200 FOLC Red No 40 Lake
300 FOLC YeMow No. 6 Lake, FOLC Blue M. 1 Lake, DLC Yelkom No 10 Lake

CLINICAL PHARMACOLOGY: Thyroid hormone synthests and secretion 1S regulated by the hypothaiamic-pitu-
tary-thyroid axis. Thyrotropin-releasing hormone (TRH) released from the hypothalamus stimulates secre-

.‘.*.ow‘mmmdm mmmmmwd uun;ndbwmmmmmhnwnm
:nm»mcmols. Levothyroune nmnmmdntd n pmmsm-uuu m;mm:dmm—

ology and 1n patients with scute d in patients with
uncorrected adrensl wsufhicsency since thyrod uwmm pnuptuh an acute adrenal cngis by
wcreasing the metabohc clearance of glucocorticoids (see PﬁECAUTlONSJ Levothyraxsne sodwim s3 con-

traindicated in patients with hypersansitity to any of the mactive Iagradisets i ievotiyroxine sodiwm
tablets, (See DESCRIPTION section for complete fist of inactive mgrediats.)
WARNINGS:

WARKING: Thyrold sodium, sithar 2ione or with sther therapsutic

npm.Mlnﬂh«mdlorhhumdmuuwmmmmmw

of daity h ara inef| weight Larges dosas may produce seri-

ous or even fife limtluiu manifastatons nlmlclty particuiarly when given in asseciation with
sympathonumetic anines such as these used for their anorsctic eftacts.

Levothyraxine sodium shauld not be used in the treatment of male or female injertikty unless thus con-
dition ts associated with hypothyroidism
PRECAUT!ONS: Generat Levottyroxne has a narrow ndex. Reg for use,
careful dosage triration 18 necessary to avoud the of over- of under- These conse-
quences include, among others, mm on mwth and devefopmenL cardwovascular function, bone metab-
olism, function, cogmt nction, emotional state, function, and on glucose
and lipd metaboiism,
Effacts on Bone Minarsl Density: in women, long-term levothyraine sodiusm therapy has been associsted
with decreased bone mineral density, especially In postmenopausal women on graater thar
doses o th women who Bre recerving suppressive doses of levothyroune sodium. Theretare, it 1S recom-
mended that patients receing levothyroune sodium be given the minmnum dose necessary to achieve the
desired ciinical and bichemical respoase
Patients with Underlylag Cardiovasciler Disease: Exercase caubion whes agministanng levothyromine o
patients with cardiovascular disorders and to the eiderly in whom there 15 a0 increased nsh of accutt cardiac
disease. In these patients, levothyronne thesapy should be snstiated at lower doses thas those recommanded
in younger sdriduais or 1n patrents without cardiac disease (sve PRECAUTIONS: Genatne Use and DOSAGE
AND ADMINISTRATION) i cardiac symptoms develop of worsen, the levothyranne dose should be reduced or
withheid for ome week and then cautiously restacted at a lower dose Qvertreatment with levothyraune sodi-
um may have adverse cardiovascular effects such as an increase in heart rate, cardiac wall thickness, and
cardiac and may pitate angina or arrhy Patents with coronary srtery disease who
are receming levothyraxne therapy should be monitored closely dunng surpcal procedures, since the poss:-

of the

tion of thyrotropin-stimulatmg hormone, TSH, from the anterior prtutary TSH, in turn, is the ph

Wity of precipitating cuduc archythmias may be greater in those treated with levothyrexsne. Concomitant
of and agents to patients with coronary artery disease may

stimulus for the synthesis and secretion of thyroid hermones, L-thyrosine (Ty) and L-tri T3, by
the thyroid gland. Circutating serum T and Ty levels exert 3 teedback effect on both TRH and TSH secre-
tion. When serum T3 and T4 levels increase, TRH and TSH secretion decrease. When thyraid hormone levels
decrease, TRH and TSH secretion increase

The mechanisms by which thyroid hormones exert their physiologic actions are not under-
stood, but it 15 thought that their pnncipal etfects are exerted through control of DNA transcriphion and pro-
tein synthesis T3 and Ty diffuse inta the cell nucleus and bimd to thyroed receptor proterns attached to DNA.
This hormone nuclear receptor comples activates gene transcption and synthesis of messenger RNA and
cytoplasmic proteins.

Thyroid hormones fegulate multiple metabolic processes and play an essentia! rore in normal growih and

and normal of the centrai nervous syst:m and bone. The metadolc actions of thy-
roud include of cellular and th , 85 well as of
protesns, carbohydrates and hipids. The protein anabolic effects of thyrod hormones are essential to normal
growth and development.

The physiokogic actions of thyroid hormones are produced D'!dol"mwy by T3, the majponty of which
(-ppmmate!y 80%) 1s derrved from Ty by dewdination in peripheral tiss|

coronary
Patieats with Autonomous nmil Tissve: Exercise caution when administenng levothyranne to pateents
with autenomous thyroid tissue in order to prevent preciptation of thyrotaucosis.

Associated Endocrine lﬁumrx Kypo lary Normone mam in utm wth second-
ary or terfiary Y hormone

and, it diagnosed, veated (see miwmns R:Mlmduhl for Mnnl

Autoimmane Polygisaduiar Sy ly, chronic iS May 0CCW in 8S30C1-
tion with other sutoimmune disorders such as adrenal tnsutficiency, pernicious snemia, and insubin-depend-
ent diabetes mellitus Patients with concomitant adrenat insufficiency should be treated with replacement
glucocorticouds pror to snitiation af treatment with levothyranne Sodium. Failure %o do 30 ay precipdate s
scute adrenal cnsts when thyrod hormone therapy is imliated, due fo increased metabolic Clearance of giu-
cocorticonds by thyroid hormane Patients with diabetes meliitus may require upward adpustments of thesr
anhdiabetic therapeutic regimens when treated with ievathyroxine (see PRECAUTIONS. Drug interactions).
Other Associatsd Ilcdlnl Conditions: Infants with ital hypothy appear to be at

nsk for other with I Yy stenosts, atnal seplal
defect, and ventncular septal defect) being the most common association

for Pabests: Patients should be informed of the following information to aid w the safe aad

at doses g to pabient response, 1 eﬂeﬂm s repl of sup-
i thenuy in hypothy of any etlohgy except lransient hypothyrodism during the recovery
phase of subscute thyroditis.
Levothyraine 1s also effectrve i the suppression of pituitary TSH mntnon in m trenmem o preves-

effective use of levothyraxine sodium
Notity your physician i you are aliergic ta any foods or medicines, ace pregnant of intend to become preg-
nant, are breast-feeding or are taking any other medications, inciuding prescription sad oves-the-count-

—

tion of vanous types of euthyrd goiters, mcluding mymd nodula X
gortes and, as adjunchive therapy in the well-iff thyrond
cancer (see INDICATIONS AND USAGE, PRECAUTIONS, DO.WIW ADMINISIRATION)
of orally T4 from the (Gl) tract

unm from 40% to 80% The majortty of the levothyraxine dase 15 absorbed from the jejunum and upper
lieum. The refative braavadabiiity of levothyroune sodium tablets, compared \o an equal nominal dose of
oral levothyraune sodium solution, 1s appraximately 89%. Ty absorphion is increased by fasting, and de-
creased 0 malnbsomtlon syndromes and by certan foods sach as soybear infant formula Distacy fiber

ity of Ts. may also decrease with age. In addrtion, many drugs and foods
aftect T absorption (see PRECAUTIONS. Drug Inferactions and Drug-Food interactions).

Distribubon: Ciculating thyrord hormones are greater than 99% bound to plasma protesns, including thy-
roxine-tiading globulin (TBG), thyrmxine-binding prealbumin (TBPA), and albumn (TBA), whose capacibes
and atiinities vary for each hormone. The migher attinity of both TBG and TBPA for Ty partially explains the
higher serum levels, Slower metabolic clearance, and longer haif-Iife of T compared 1o T, Pratein-bound
thyrotd hormones exist in reverse equilibnum with small amounts of free hormone Only snbound hormone
1s metaboixcally active. Many drugs and physwlogic conditrons affect the binding of thyroid hormones to
serum proteins (see PRECAUTIONS: Drug and Drug-L y Test Thyrowd hor-
mones do not readily cross the placentat barner (see PRECAUTIONS: Pregnancy).

T¢ Is siowly {see Tabie 1). The majr pathway of thyroid hormone metabolism is
through ial A ly eighty-percent of circulating T3 is denved from pesipheral Ty
by monodeiodination. The Iiver ts the major site of degradation for both Ty and Ty; with Ty deiodinatian also
ocournng at a number of additonal sites, ncluding the wdney and other tissues. Approxmaiely 80% of the
daily dose of T4 15 derodinated to yreld equal amounts of T3 and reverse T3 (1T3). Ty and 1T are further deio-

dinated to Thyrod arealso bolized via with and sul-
fates and excreted directly into the bile and gut where they undergo entervhepatic recrculation.
Ehmination: Thyrord hormanes are prmanly elwnmmd by the hdnm A poman of the conjugated hormone

2. Notlfy your physician of any other medical conditions you may have, particularly haart disease, diabetes,
clotting disorders, and adrenal or pituitary gland problems. Your dose of medications used to control
these other conditions may need 1o be adjusted while you are talung levothyraxine sodium. 1f you Bave
diabetes, monitor your biood and/or unnary glucose levels as dirscted by your physician and immedi-
ately report any changes to your physician. If you are taking antrcoagulants {blood thiners), your clot-
ting status should be checked frequently

3 Use sogium only as by your Do not ¢
youulewhono(unmuun, uniess directed to do so by your physicisn.

4. The levothyroine m levathyraxine sodium is intended o replace a hormone that is normaily produced by
your thyrod gland. Generatly, replacement therapy is to be taken for iifs, except in cases of transient
hypothyroidism, which 15 usually associated with an inflammaton of the thyrod gland (thyrowdrtis).

. Take levothyrouine sodium tablets as 3 single dose, prefesably on an ampty stomach, ene-haif o ome
hour before breakfast. Levothyraune absorption is mcreased on an empty stomach.

. It may take severai weeks before you notice an rmprovement in your symptoms.

. Notfy your physician If you expenence any of the following symptoms. rapid or irregular heartbeat, chest
pain, shortness of breath, leg cramps, headache, nervousness, intability, sleeplessaess, tremors,
change in appetite, wesght gain of loss, vomiting, diarrhea, excessive sweating, heat intolecance, fever,
changes m menstrual penods, hives or sk rash, or any other unusual medical event.

8. Notify your physician i you become pregnant while taking levothyroune sodivm. R is likety that your dose

of levothyraane sodium will need to be increased while you are pregnent.

9. Natify your physician or dentist that you are taking levothyrauine sodium priot to any surgery.

10 Partial hair loss may occur rarely duning the first few moaths of levothyranne sodium therapy, but this
15 usuaily temporary,

11 Levothyraune sodium should not be used as & pnmary or adjunctive therapy in o weight control program.

12 Keep levothyraine sodum tabiets out of the reach of children. Store levathyraane sodium away from
heat, moisture, and light.

or change the amount

~e

1 ,nm; Sensrat: The of hyp id A is confi by g TSH levels using a
sensitive assay (second generation assay sensitvity < 01 mNIAL or third geseration sensitivity
< 0.01 miUA} and measurement of free-Ty s

of therapy Is d by penodic of laboratocy tests and ciie-
ml mhntlon The chaice of Isboratory tests depends on various factors lndudm the etislogy of the
med including

reaches the colon and 1s eli d in the feces A ly 20% of Ty 15 eli n the
stool. Unnary excretion of I. decreases with age.
Table 1: PR hinatic P of Thyreid § W E Patieats
Hormone Ratio Reteased from Bicloge typ (days) Protesn Binding
Thyroid Gland Potency [v3d

Levottyroune (T, 20 1 (R 9%

Liothyromne (Ty) 1 4 <2 99.5

1 ltoddaysin Stol0daysin

2 Inciudes TBG, TBPA, and TBA

molcmws AND IISAGL lzwtlvyrmm sodium 15 used for the following Indications:
y As Jemental therapy or acqured of any
euology except transient hypothyrmdlsm duning the recovery phase of subacute hyroiditis. Spectfx mdica-
nons mclude primary (thyraidal), secondary (piturtary), and tertiary (hypothalimic) hypothyrowdism and
Pumary i may result from functionat deciency, prumary atrophy,
partial or mm congenital absence of the thyroid gland, of from the effects of surgery, radiation, or drugs,
with ar without the presence of goiter.
Prtustary TSH Suppression: [n the treatment or prevention of vanous types of eu*hyroid gosters (a PR[.

g thyroid disease, the presence of ical and the
use of concomitant medications (ses PRECAUTIONS. Drug Interactions and umg-umm Test Intar-
actions). Persistent cliical and laborstory evidence of hypothyroidism despite an apparent adequsts re-
platement dose of levothyrcane sodwim may be evidence of inadequate absorption, poor comphance, drug
interactians, or decreased Ty potency of the drug product.

Adufts: In adult patients with pamary (thyrodal) llwothmdrm serum TSH lmls (usmg a semsitive mm
alone may be used to monitor therapy. The fre during k doss itral

depends on the chnical stuation but ot 1s generally nemmnnded 26 to 8 week intervaly vatil m\n-
tion. For patrents who have recently initrated levothyroxine theragy and whose serum TSH has normalized of
In patients who have had their dosage or brand of levothyraxine changed, the serum TSH concentration
shouig be measured after 8 to 12 weelu When the optimum replacement dose has been attained, chncal
(physical and t may be performed every 6 to 12 months, depending on
the clinieal stuation, and wheneves \here 15 a thange in the patient's status. 1t i3 recommended that 2 phrys-
wcal examination 3ad a serum TSH measurement be performed at least snnuay in patients recemving

CAUTIONS), including thyroid nodules (see PRECAUTIONS), sub of chronic
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Podiatrics: (n patients with | hypothyroidism, the sdequacy of therapy should be
assessed by measunng both serum TSH (using 3 sensdive 2s3ay) and otal- or frea-Ts. Dunng the first theme
years of ke, the serum total- or free-Ty should be mantained at all times in the uppe.AMt of the normal raage.
Winle the aim of therapy 15 10 atso normalize the serum TSH level, this 15 not aiways possible ia & small per-
cenlage of patients, particularly in the first few months of therapy. TSH may act normahize due to  resetting
of the prturtary-thyroid feedback threshold as a result of & otero hypothyroidism Failure of the serum Ty 1o
increase wto the upper half of the normal range within 2 weeks of indiation of levothyraune sodivm theragy
anc/or of the serum TSH to decrease below 20 mUA within 4 waeks shouid alert the physician to the possibil-
ity that the chid 15 not recenang adequate therapy. Caretul inguicy should then be made regarding comph-
ance, dose of medication adminstered, and method of administration pnor to raising the dose of levothyro-
tne sodium.

The recommendad frequency of monitonng of TSH and total- r free-Ty in children is as follows: at 2 and
& weeks after the wnitiation of treatment, every 1 to 2 months dunng the first year of kfe; every 2 to 3 months
between | and 3 years of age: and every 3 to 12 months thereafter unti! growih 1s completed. More frequent
intervals of momtoring may be necessary if poor ! " or | values are obtained.
# 15 recommended that TSH and Ty levels, and a physical examinalion, f indicated, be performed 2 weeks
afier any change in levothyraane sodwie dosage. Routine clinical examination, including assessment of
mental and physical growth and development, and bone maturation, should be performed at regular inter-
vais (see PRECAUTIONS. Pediatnc Use and DOSAGE AND ADMINISTRATION).
Secondary (Pituitary) and Tertiary (My iamic) Hypothy of therapy should be
assessed by measunng serum tres-Ty levels, which should be matntained in the upper half of the norma!
range in these patients.
Orug interactions. Many drugs affect thyroid hormone pharmacokinetics and metabolism (e.g., sbsorption,
synthesis, secretion, catabolism, protein binding, and target tissue response) and may aiter the therapey-
tic response 1o levothyraxine sodium In addrtion, thyroid hormones and thyroid status have vaned effects
on the pharmacokunetics and achion of other drugs. A isting of drug-thyredal aus interactions is contained
n Table 2.

The st of drug-thyroidal axis mteractions in Table 2 may not be h due to the
of new drugs that interact with the thyroidal axis or the discovery of previously unknown interactions. The
prescrber should be aware of this fact snd should consult appropriate refereace sources (e.g., package
insarts of newly approved drugs, medical iiterature} for additional information if a drug-drug interaction
with | is d

Table 2. Drug-Thyroidal Axis interactions
Drug o Class Ettect
Orugs that may redece TSH -t s oot

herviers, #0803 Mot sccwr

[ DopammaDopammne Agonssts Uss of these ageats may fesult = 2 transient feduction in TSH
Glucocorticods secrwbon when sdmenisiered ot the foliowng doses:
Octrectids Dopanwne { 2 1 pg/hg/mmn); Glucocorbcords

(hydrocortisons
2 100 mg/day or equivalent), Octreotids { > 100 pug/day).
Drugs thal alter tiryrold hormens sscretion
Mhﬂmmrmcmulrummm-ymlhm

Aminoglutethimide Long-tarm lithium therapy caa result i gorter 1a up to S0% of
Amiodarons patwnts, and erther subckmcal or overt hypotiroudism, each in
lodide (mcluding wdme-contaming up to 20% of patweats. The futes, neonate, elderty and euthyreid

radwographic contrast agents) patients with underiing thyrod disease (e.g., Hashimoto's thy-
Uthwe rowditss o with Grawe’s dishase previously ireated with radimodine

or sutgery) are among thess indmduals who ary particalarly

Propyitheouracy (PTU) susceptibie to odine-induced hypothyredism. Oral chakecysto-
Sulfonamides graphxc agents and amwodarcas are slowly oxcrated, producmg
Totbutamide d thaa

more p

odenated contrast agents. Loag-term aminogiutethimide tharapy

may suaimatly decrease Ty and T levels and increass TSH,

aithough ali valwes remam withm normal hieits in most patieats.
Drogs that may iscrease thyroid hermens secretion, which may result in kyperthyreidism

Amdarone lodsde and drugs that contan pharmacologic amounts of iedide

lodide {including s0dine-comtamng oy cause hyperthyraidism in suthyroid patients with Grave's

radiographic contrast agents) disease previously ireatsd with anttiwroid drugs or in euthyrod

therapy may nduce hyp

Antacsds Concurrent use may reducs the etficacy of kevotfryraine by
- Nummum & Magnesium Hydraodes | biding and delayiag or praventing sbsorptien, potentially
icose ypathyradisas.

- Sumethi resuiting 10 . Calcium carbonate may form ae
Bule Acxd Sequestrants insoluble chelate with levothyraune, and ferrous sutfats fikely
- Cholestyranine forms 2 fernc-thyroxine comples. Administer levothyraune ot
- Colestipol isast 4 howrs apart from these agents.
Caicium Carbonate
Cation Exchange Resins
- Kaywalate
Ferrous Sulfste
Sucratiste
Drugs that may aiter T4 and Ty serum transpert (changes in fetal-Ty), bt free-T¢
romaic normak; 584, theralery, ryper does ast eccw
Drugs that may incraase Srugs that may decreass serum TBG concontration
sorum T86
Clofibrate Androgens/Anabolic Steroids
Estrogen-containing srai Asgaragnase
contraceptves Glucocorticonds
Estrogens (sral} Stow-Roloase Micotmic Acd
HoromMathadone
S-Fucroursail
Mactane
Tamagien
Wt may cause prtal-bating s xplocamont
Ferosemnide { > 30 mg V) Adminstration of thess agents with levothyroans resuits i sa
Hepann wtial transient mcrease in free-Ty (FT). Continued sdministraton

Hydastons Pasults M & dacrease in serum Ty, snd nermal FTy and TSH concentra-
on Starvidal Anti-inflamneatory tions end, therefore, patieats are clamcally suthysoud. Saicylates
inhubit undeerg of Ty and Ty to TBG and transtiretin. An initiss increasel

Drugs

- Fongmates in sorwm FTy, 18 followsed by return of FT4 ta nermal levels with sus-
- Phenylbutazone taned therapeutic sarum salicylats concestratoas, altheugh total-T,

(>2p/day) Sevels may decrsase by 83 Much as 30%

Srugs that may alter T and T; metabolism
Drugs that may lacrsam hapatic which may result in

Cadamazapine of hepatic drug enzyme
Hydsntons activity may cause mcreased hepatic degradation of levothyrox-
Phenobarbetal w, resulting 10 mcreased levothyracne requirements. Phenytom

Rampin and carbamazamune seduce sarym pretain binding of levothyr-
, ine, and iotai- o free-T¢ may be raduced by 20% ts 40%, but
m‘mmmummmumm
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200 mcg/day are seidom required. An inadequate response to daily doses 2 300 meg/dy ts rare and may
Indicate poor compliancs, maiabsorption, and/or drug iateractions.

For mast patients okles than 50 years of for patients under 50 years of age with underiying cardisc dis-
exse, an mitial starting dose of 25 te 58 mcg/uay of levothyroxine 15 recomm -mted, with gradual iacre-
ments 1 dose at 6 to 8 wesk intervals. The recammended starting dose of levothyraune in elderly patients
with cardiac disease is 12.5 to 25 meg/day, with gradusi dose increments at 4 1o 6 week intervals. The
lewithyrane dose 1s generally adjusted n 125 to 25 meg increments unty the patient with pmary

is chincaliy euthyrcd and the serum YSH has normakized.

|nnatmtxvntnse\nu the d initual k dose 13 1.5 to 25 moyfday
with increases of 25 mc;luy every 2 to 4 weeks, accompamed by clinical and laborstory assessment, usti
tha TSH level is narmakeed

In gatwnts wath secondary (priwtary} of tertiary (byp ) dase
should be trirated until the gatmnt 15 clinically eutiryrosd and the serum free-Tq level 1 u:und 1o the upper

Padistric Dosage - Cnnnnml or Acquired Hypothyroldism (see PRECAUTIONS. Laboratory Yests)- General
Principles- In genesal, levothyraune therapy should be instituted at full replacement doses as soon as pos-
sible. Delays 1n diagnosis and institition of therapy may have deletenous effects on the child's intetlectual
and physical growth and deveiopment.

Undertrestment ang overtreatment shouid be avoided (see PRECAUTIONS: Pediatric Uss).

Levottryraine sodium may be admimistered to infants and chiidren who cannol swaliow intact tabiets by
eruxlun( the tablet and suspending the freshly crushed tablet 1 @ small amount (510 10 mi or [ to 2 tea-

1} of water. This can be by spoon or dropper. AD NOT STORE THE SUSPEN-

SION. Foods that decrease absorption of levothyraxine, such 83 soybsan infant formula, should act be used
for adminsstening levothyroune (see PRECAUTIONS Orug-food Interactions).
Newborns: The recommended starting dose of levothyroxine tn newborn infants 1s 10 te 15 mog/kg/day. A
lower starting dose {0.¢., 25 mcg/day) should be considered in snfants at nsk for cardiac failure, and the
dose shouid be increased in 4 10 6 woeks as noeded based on clinical and laboratory respanse tu treatment.
In infants with very low (< 5 mcg/dl) or ble serum Ty the inttai
starting dose is 30 meg/day of tevathyroune.
infants and Chiidren: Levothyrsuse therapy is usually inrtiated at full replacement doses, with the recoms-
mended dose per body weight decreasing with age (see Table 3). However, in childrea with chromc or severe
fypothyroidism, an imbial dose of 25 mcg/day of Y " with of 25 mcg
every Z to 4 weeks until the desired effect 15 achioved.

Hyperactivity in an older child can be minimized if the starting dose 15 one-fourth of the recommended
full replacement dose, and the dose is then increased on 3 weekly bazis by an amount equal % voe-lourth
the full-recommended replacement dase uatit the full recommended rplacemant dase is ceached.

Table 3: axine CuigeMes for Pesiatric
[ all Bess Por K Body Wogh® |

§-1 mosths 1815

3-8 mosths =18

$-12 months -4

15 yan x

[E, . -5 moy/ig/dey

>12 1-) megAg/dey

Srowth and

-mmmumm«w«-dmwmmmummm
mwnmummmmmuw)

Pregnaacy: Pregnancy may increase ts (see PRECAUTIONS: Pregnancy).
wwnmasmm mmted fower jevothyrauine doses (eg., 1 mumn,) thaa
that used for fuli rep. nt may be lize the serum TSH level Patients who are not
treated should be monitored yearty for changes in duuul status and thyroid laboratory parameters.

TSH Suppression in Welt-d{erentistad Thyroid Cancer and Thyreid Kedules: Levotiwanne is used as an
adyunct to surgery and radicsodine therapy i the treatment of well-ditferentiated (papilary and follicular)
thyroid cancer. Generally, TSH is suppressed to <0.1 mU/L, and ties ususily requires 3 levothyroxine doss of

than 2 meg/kg/day.

In the treatment of benign nodules and nontexic muttinoduiar goiter, TSH is generaily suppressed to &
tugher target (0.1 30 0.3 mUA) than that used for the treatment of thyroid cancer. Exercise caution when
ldmmmnnl fevothyaxne is patients wth sutonomous thyroud huue (soe PRECAUHN(S)

Coma: Wyeedema coma is 3 life-th by poor ci n

hypometabolism, aad may resuit in b o sodium from the gastroin-
testinal tract. Thertore, oral levothyroune is not recommended to treat this condition, Intravenous levatiy-
roxine sodium should be administered.
NOW SUPPLIED: Levothyromne Sodium Tablets, USP are available as caplet-shaped, biconvex tablets that
are debossad with an M on ose sige of the tablet. The other side of each tablet is debossed with an L te the
feft of the score aad an mdnadual tablet sdentification number® to the nght of the score. The scored side of
the tablets is more fully described 1n the third column of the table, beiow-

Strongth (meg) Colmr Sdentification infermatios | 1]
Gobossed en scered tide of tablet® for botties of 10
- 2] Onnpe 4 0378-1800-01
0 Whie 0378-1803-01
75 v Yiclet e-1 1
8 7 Olin 0378-1801-01
107 Yelion 0378-1903-01
12 Rose 0378-1811-01
126 E 1] 0373-1813-01
150 ; Blse 'l; G78-181501
175 Lilac 1 0378-1317-01
700 ) 13 0378-1419-01
300 14 0373-1821-01
*The identitning information debossed on the scored side of the tablet 1s listed in the sbove table by
product strength.
Refer 10 the therd colume of the Lable, satitied ‘Kentification information debossed on scorsd side of
tablet’

STORE AT CONTROLLED RODM TENPERATURE 15° T9 35°C (53° TO 84°F) [Ses USP).
Dispense in a tight, Eght-resistant container as defined in the USP using a child-resistant closure.

MYLAN®

Wylan Pharmaceuticals loc.
Morgantown, WY 26505

REVISED NOYEMBER 2001
LVTXR1
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NDA 76187

Levothyroxine Sodium
Tablets USP

0.025mg, 0.05mg, 0.075mg,
0.088mg, 0.1mg, 0.122mg,
0.125mg, 0.15mg, 0.175mg,
0.2mg and 0.3mg

Mylan Pharmaceuticals
Approval Date: June 5, 2002

Bioequivalence
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BIOEQUIVALENCY DEFICIENCIES

ANDA: 76-187 _ APPLICANT: Mylan Pharmaceuticals

.-

DRUG PRGDU@?:~Levothyroxine Sodium Tablets USP, 0.025 mg,
0.050 mg,. 0.075 mg, 0.088 mg, 0.100 mg, 0.112 mg, 0.125 mg,
0.150 mg, 0.175 mg, 0.200 mg & 0.300 mg

The Division of Biocequivalence has completed its review of
your submission(s) acknowledged on the cover sheet. The
following deficiencies have been identified:

In the assay methodology reports of all 3 studies:

2-’.—-—'—"_’_
3. —
]
P L
P ’!,' =

In the study clinical reports, the following information
was not provided for all 3 bio studies and currently
requested by the Division of Bioceguivalence:

The demographic information concerning the race of all
subjects who were enrolled in the studies.

Please provide the above listed items.

Sincerely yours,

Dale P. Conner, Pharm. D.

Director, Division of Bioequivalence

_ Office of Generic Drugs
£ Center for Drug Evaluation and Research

o Qotost —
£
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l BIOEQUIVALENCY AMENDMENT | |

l ANDA 76-187

OFFICE OF GENERIC DRUGS, CDER, FDA
Doament Control Room, Metro ParkNa-thIl

7500 Standish Place, Roomt 150
Rockville, MD 20855-2773 *(301. 594-0320) 10 it
ot
N S
TO: APPLICANT: Mylan Pharmaceuticals Inc. TEL: 304-599-2595

ATTN: Frank R. Sisto FAX: 304-285-6407
FROM: Krista M. Scardina, Pharm.D. PROJECT MANAGER: 301-827-5847
Desr Mr. Sisto:

This facsimile is in reference to the bicequivalency data submitted on June 5, 2001, pursuant to Section 505() of
the Federal Food, Drug, and Cosmetic Act for Levothyroxine Sodium Tablets USP, 0.025 mg, 0.050 mg, 0.075 mg,
0.088 mg, 0.100 mg, 0.112 mg, 0.125 mg, 0.150 mg, 0.175 mg, 0.200 mg, and 0.300 mg.

The Division of Bioequivalence has completed its review of ths submission(s) referenced above and has !
deficiencies which are presented onthe attached 1 pages. ﬂusfacsnmﬂeutoberegardeduanoﬁcnl A
communication and unless requested, a hard-copy will not be mailed. .

You should submit a response to these deficiencies in accord with 21 CFR 314.96. Your amendment should
respond to all the deficiencies listed. Facsimiles or partial replies will not be considered for review, nor will the
review clock be reactivated until all deficiencies have been addressed Your cover letter should clearly indicate that
the response is a "Bioequivalency Amendment” and clearly identify any new studies (i.e., fasting, fed, multiple
dose, dissolution data, waiver or dissolution waiver) that might be included for each strength. We also request that
you include a copy of this communication with your response. Please direct any questions concerning this
communication to the project manager identified above.

SPECIAL INSTRUCTIONS:

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND
MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM
DISCLOSURE UNDER APPLICABLE LAW,
lt'm:mdbymc&chﬂnm«nmm&mmmuﬁldmwmwmmmmmﬁcqhdm
dissemimation, copying. or other action @ the content of this corunuvication is not suthorized. 1f you have received this document in error, picase inmediately
mnfymbyﬁmlldmnbubyni-mm:&u
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soamacamacionoo ~COM.  JOURNL - DATE OCT-13-2001 scssm TIIE 16133 momtsns

MOTE » METRY TRANSMISSION START=OCT=10 1613  END=OCT-19 16'31
FILE NO.=X%8
ST MO, OB AR, STATION NWE/TEL NO.  PRGES  DURATION
eas. O = S13comed o2 /oE GReR: 41

PrIE

=CDER OGD DOC A -

BIOEQUIVALENCY AMENDMENT
ANDA 76187

OFFICE OF GENERIC DRUGS, CDER. FDA
Doasnent Control Room, Metro Perk North II
7500 Standish Place, Room 150
Rockville MD 20835-2773 (01-594-0320)

TO: APPLICANT: Myles Pharmaceuticals Ine.

ATTN: Frack R Sisto FAX: 304-285-6407

FROM: Krists M. Scardias, Pharm.D. PROJECT MANAGER: 301-227-5847
Deer Mr. Simc:

This facximils is In refarencs & the biooquivalency dets submitted oo Juae 5, 200}, pervamt % Section 5050) of
the Federal Food, Drug, and Cownetio At for Levathyroxine Sodiom Tabicts USP, 0.025 mg, 0.050 mg, 0.078 mg,
0.083 mg, 0.100 mg, 0.112 nzg, 0.128 mg, 0.150 mg, 0.175 mg, 0.200 mg, and 0300 mg.

Thw Division of Blosquivalence has completed its review of the submission(s) referenced sbove snd has identified
deficiencies whick are presented ou the atteched __1___ pages. This facsimile is %0 be regardad as an official FDA
commmication and unless requestad, 2 hard-copy will not be mailed.

You should submit & responso 1o these deficiancias in acoord with 21 CFR 31496 Your amandment should
rexpond 10 all the deficimncies listed. Facsimiles or partial repliss will not be considered for review, nor will the
review olook be reactivated until gli deficiencies have been sddramssd. Your covar lettar should clasrly indicats that
the responec s a "Bicequivalency Amendment” and clearly identify any now stodies (Le., fasting, fod, multiple
doae, dissokition detx, waiver or dissolinion walver) that might be included for csch strangth. We aleo requast that
you incYode a copy of this comunicstion with your response. Please dirsct anty questions coscerning this
communication to the projent mansgee identified sbove.

SPECIAL INSTRUCTIONSs

e .
THIS DOCUMENT IS INTINDED ONLY FOR THE USE OF TRE PARTY TO WHOM IT IS ADDRISID AND
MAY CONTAIN INFORMATION THAT 1S PRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM
DISCLOSURE UNDER AFPLICABLE LAW,
tf mosived ky st othar thun the sid » purson suhaiad to deliver this Socammm 1 the addresss, you we davsby mcifiod hat avy disslomm,
drseminetes. espying. or ey asties 19 the sonsent of i weine i nut sutherbud. 1€ you heve ramived iy I aver, plonss ampdinialy
ooty us by wiephons aad Tuiars & 10 w1 by sud o e sbove sddeags, .
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LEVOTHYROXINE SODIUM TABLETS Mylan Pharmaceuticals
USP, 0.025 mg, 0.050 mg, 0.075 mg, 0.088 mg, Morgantown, WV

0.100 mg, 0.11Z mg, 0.125 mg, 0.150 mg, 0.175

mg, 0.200 mg & 0.300 mg -

ANDA 76-187.  _ .

Reviewer: Hoalalion Ngnyen

W #76187sdw.601 Submission Date: 06/05/01

Review of Three Bigg\_rg' nce Studies, Dissolution Data and Waiver Reguests
(Electronic §ub;nissig_g)

} & uctio

Indication: For the treatment of hypothyroidism —As replacement or supplemental therapy in
congenital or acquired hypothyroidism of any etiology, except transient hypothyroidism during the
recovery phase of subacute thyroiditis. Specific indications include: primary (thyroidal), secondary
(pituitary), and tertiary (hypothalamic) hypothyroidism and subclinical hypothyroidism. Also, for

the treatment or prevention of various types of euthyroid goiters including thyroid nodules, su .
or chronic lymphocytic thyroiditis (Hashimoto's thyroiditis), multinodular goiter and, as an adjuget to
surgery and radioiodine therapy in the management of thyrotropin-dependent well-differentias -
thyroid cancer. ‘ s
Contents of Submission: Three single-dose fasting bioequivalence studies of the 0.300 mg, 0.125
mg and 0.075 mg strengths of the test and reference products, dissolution data for all strengths of the
test and reference products, and waiver requests for the 0.200 mg, 0.175 mg, 0.150 mg, 0.112 mg,
0.100 mg, 0.088 mg, 0.050 mg and 0.025 mg strengths of the test product.

RLD: Unithroid tablets, 0.300 mg, manufactured by Jerome Stevens Pharmaceuticals; other
available strengths are 0.200 mg, 0.175 mg, 0.150 mg, 0.125 mg, 0.112 mg, 0.100 mg, 0.088 mg,
0.075 mg, 0.050 mg and 0.025 mg.

NOTE: It should be noted that the reference products used in the in vivo bioequivalence studies
and in vitro dissolution studies contained in this application are Thyrox Tablets and Levotab
Tablets manufactured by Jerome Stevens. These products were used since the product sold under
the brand name Unithroid was not available in the marketplace at the time the bioequivalence
studies were conducted. The OGD informed Mylan that the formulations of Jerome Stevens’
levothyroxine tablet products used in Mylan’s bioequivalence studies are the same as the
formulations appreved in the NDA for Unithroid. (p. xxv, Vol A 1.1, and the email from Don
Hare to Gary Buehler, January 4, 2001, attached in the Vol Al.1)

Recommended Dose: The average full replacement dose of levothyroxine is approximately 1.7
mcg/kg/day (e.g.. 100-125 mcg/day for a 70 kg adult) for hypothroidism in adults and in children in
whom growth and puberty are complete. For younger children with hypothyroidism, the
recommended doses are as follows:
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- chothyroxme Dosing Guidelines for Pediatric Hypothyroidism

AGE o [Daily Dose Per Kg Body Weight

3 months™ - 10-15 meg/kg/day
3-6 months?. §8-10 meg/kg/day

12 months k-8 meg/kg/day l
1-5 years 5-6 meg/kg/day
6-12 years -5 meg/kg/day
> 12 years 2-3 meg/kg/day

rowth and puberty complete 1.7 meg/kg/day

For TSH suppression in well-differentiated thyroid cancer and thyroid nodule, a levothyroxine dose
of greater than 2 mcg/kg/day is usually required .

IL__ Background -

Absorption —Absorption of orally administered levothyroxine (T 4) from the gastrointestinal (GI)
tract ranges from 40% to 80%. The majority of the levothyroxine dose is absorbed from the jej

and upper ileum. The relative bioavailability of levothyroxine tablets, compared to an equal nonji
dose of oral levothyroxine sodium solution, is approximately 99%. 3 :~ ..
T 4absorption is increased by fasting, and decreased in malabsorption syndromes and by certdin? *
foods such as soybean infant formula. Dietary fiber decreases bioavailability of e

T 4. Absorption may also decrease with age. In addition, many drugs and foods affect T 4 absorption.

Distribution —Circulating thyroid hormones are greater than 99% bound 10 plasma proteins,
including thyroxine-binding globulin (TBG), thyroxine-binding prealbumin (TBPA), and albumin
(TBA), whose capacities and affinities vary for each hormone. The higher affinity of both TBG and
TBPA for T 4 partially explains the higher serum levels, slower metabolic clearance, and longer half-
life of T 4 compared to triiodothyroxine (T 3). Protein-bound thyroid hormones exist in reverse
equilibrium with small amounts of fre¢ hormone. Only unbound hormone is metabolically active.
Many drugs and physiologic conditions affect the binding of thyroid hormones to serum proteins.
Thyroid hormones do not readily cross the placental barrier.

Metabolism ~T , is slowly eliminated . The major pathway of thyroid hormone metabolism is
through sequential deiodination. Approxlmntcly cxghty-pen:ent of circulating T 3 is derived from
peripheral T 4 by monodeiodination. The liver is the major site of degradation forboth T 4and T 3;
with T 4 deiodination lso occurring at a number of additional sites, including the kidney and other
tissues. Approximately '80% of the daily dose of T 4is deiodinated to yield equal amounts of T 3 and

reverse T 3 (fT 3). T 3 and T ;3 are further deiodinated to diiodothyronine. Thyroid hormones are also
metabolized via conjugation with glucuronides and sulfates and excreted directly into the bile and gut
where they undergo enterohepatic recirculation.

Elimination --Thyroid hormones are primarily eliminated by the kidneys. A portion of the

conjugated hormone reaches the colon unchanged and is eliminated in the feces. Approximately 20%
of T 4is eliminated in the stool. Urinary excretion of T ¢ decreases with age.
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The most frequent adverse events associated with levothyroxine are fatigue, increased appetite,
weight loss, heat intolerance, fever, excessive sweating, (Reference: Physicians® Desk Reference,

pp.1374-1377, 1998)

Conditions for Blaquiulence Approval: The current bioequivalence conditions are as
commumcatcdm the ~——-——"'—\\~"‘"’ T T

— T e . The DBE requests
only a single-dose fasting in vivo bloequxvalence study be conducted comparing the 300 mcg strength
of the test product to the RLD product. Only levothyroxine (T4) is recommended for quantitation.
Biowaiver requests for all of the lJower strengths may be accepted based on (1) acceptable
bioequivalence.study of the 300 mcg strength, (2) acceptable in vitro dissolution testing for all
strengths, and (3) proportional similarity in the formulations of all strengths.

Financial Disclosure: p. 471, Vol. Al.1.

II1. Protoco} No. LEVQ-0057; Single-Dose Fasting In Vivo Bioeguivalence Study of
Levothyroxine Sodium Tablets (75 1ig; Mylan) to Levothyroxine Sodium Tablets, USP (75 ug;
Jerome Stevens) in Healthy Volunteers

1 d rmatio l7
STUDY FACILITY INFORMATION R SRR
Clinical Facility: (¥
Principal Investigators: el e
Clinical Study Dates: 10/06/00 to 11/20/00

Anslytical Facility -

Principal Investigator:

Analytical Study Dates: 11/28/00 to ]?JO?IOO (T4 Analysis)

Maximum Storage 62 days

Period:

TREATMENT INFORMATION

Treatment ID: A ‘ B

Test or Reference: T ' R

Product Name: Levothyroxine Sodium Levothyroxine Sodium
Manufactorers Mylan Jerome Stevens
Manufacture Date: 03/15/00 N/A '
Expiration Date: N/A 04/02

ANDA Batch Size: * —~———

Batch/Lot Numbqg- . R1H0747 004100
Potency: 99.5% 95.0%
Strength: 0.075 mg 0.075 mg
Dosage Form: tablet Tablet

Dose Administered: 0.600 mg (8x0.075 mg) " 0.600 mg (8x0.075 mg)
Study Condition: fasting Fasting

Length of Fasting: overnight Ovemight
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RANDOMIZATION DESIGN
Randomized: Y Design Type: crossover
No. of Sequences: ~ 4 Replicated Treatment N
’ ) Design:

No.of Periodss, _¥: .- 2 Balanced: Y

No. of Treatments: 2 Washout Period: 42 days

- DOSING SUBJECTS

Single or Multiple Dose:  single IRB Approval: Y

Steady State: N Informed Consent Y

) Obtained:

Volume of Liquid Intake: 240 mL No. of Subjects Enrolled: 34

Route of Administration: oral No. of Subjects 33
Completing:
No. of Subjects Serum 33
No. of Dropouts: 1

~ Sex(es) Included: Male (16) ]
Female (18) B
Healthy Volunteers Only: Y } -
Mesan Age (yrs)(Range):  Male: 22 (18-29); . ¥
: Female: 27 (18-45], !

Mean Height Male: 181 (165-190)
(cm)(Range): . Female: 166 (150-178)
Mean Weight (kg) Male: 80 (62-98)
(Range): Female: 64 (54-75)

Dietary Restrictions: No alcohol- or xanthine-containing beverages/foods for the 48 hours

before dosing and throughout the period of sample collection.
Activity Restrictions: Strenuous activity or complete rest was not permitted at any time
- during the housing period.
Drug Restrictions: No medication (including over-the-counter products) for the 14 days
preceding the study and throughout the entire study.

Confinement: From the evening before dosing until after the 24-hour blood draw.

Inclusion/Exclusion pp- 542-344, Vol. Al.2.

Criteria: - .

Blood Sampling: i"-

2) Study Results

-0.5, -0.25, O(predose), 0.5, 1, 1 50,2, 25, 3,4, 6,8, 12, 18,24 and 48

. hours

Clinical Adverse Events: There was no serious adverse event reported. Three and four mild drug-
related adverse reactions were reported during the Test and Reference treatment, respectively. The
reactions were abdominal pain and headache.
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Protocol Deviations: None was likely to affect the study outcome as judged by the study
investigator.

Dropouts: Subject #12 withdrew prior to dosing due to fainting during the pre-dose blood sampling
of Period 1. Subjeot-#22 was dropped prior to dosing in Period I due to impetigo. Subject #27
withdrew after the Q.5 hour blood sampling of Period I for personal reasons.

3) Analytical (Not to be Released Under FOI) Both L-Thyroxine (T4) and L-Triiodothyronine
(T3) were measured. However, only T4 data are requested and reviewed.,

Total T4 serum levels were determined by a radioimmunoassay (RIA).

Pre-Study Stability in Seram:

s) Short-termo Storage: ———

b) Freeze-Thaw Cydes: —

<) Long-term Storage’ \...__

Spedﬂdtr The specificity data for T4 anti-serum was provided by % Cross-reactjvity for L-
Thyroxine, D-Thyroxine, L-Triiodothyronine and D-Triodothyronine are 104, 92. 2.1 and 2.1, respectively. % Cross-
reactivity for other substances was <0.1.

DURING STUDY ASSAY VALIDATION FOR T4 - STUDY 4LEVQ-0057 }
L &. ..
Parameter Quality Control Samples | Standard Curve Samples ' ¥
QC or Std. Curve Conc. (ng/mL)
e
Intra day Precision (%CV) (Pre-Study) —
Intra day Accuracy (%Actual) (Pre-Study) ot
Inter day Precision (%CV) ————
Inter day Accuracy (%Acnual) —
t
Linear Range (ng/mL) N,
Sensitivity/LOQ (ng/mL) 1

Repeat samples: The list of repest samples was not provided.
4) Pharmacokinetic:
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PARAMETER - CALCULATION METHOD

AUCOt - Linear trapezoidal rule
Cmax ) Observed Data

Tmax - . Observed Data
Resultss  _ % .

LY

THIS SPACE IS INTENTIONALY LEFT BLANK.
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LLEO

TABLE 1

MEAN (%CV) BASELINE UNCORRECTED TOTAL L-THYROXINE PHARMACOKINETIC PARAMETERS IN THIRTY-THREE HEALTHY

SUBJECTS FOLLOWING A SINGLE ORAL 600 g (8 x 75 ug) DOSE OF LEVOTHYROXINE SODIUM TABLETS UNDER FASTING
' CON

DITIONS
' (PROTOCOL LEV0-0057) ;
T Arithmetic Meen Arithmetic Mean LSMEANS 30% Coniidenss Kl
Paramater ’ A = Mylan B = Levothyroxine Ratio (A/B) I
Sodium Tablets, USP** :
AUCy4 (ng x hr/mL) 5734 (12.77) 5824 (13.88) ° 0.99 96% - 101%
CPEAK (ng/mL) 155.4 (15.56) 160.8 (15.21) 0.97 94% - 100%
TPEAK (tw) 3.304 (48.27) 2.485 (52.40) — —_—

“Ratio (A/B) = @PSMEANof LNA - LSMEAN of LNBY

**Used Natwal Log Transformed Parameter

**Manufactured by Jerome Stevens




8LE0

TABLE 2 »
FASTING SINGLE-DOSE IN VIVO BIOEQUIVALENCE STUDY #LEVO0-0057 ARITHMETIC MEAN L-THYROXINE
SERUM CONCENTRATIONS [ng/mL} VERSUS TIME (CV%) IN THIRTY-THREE (33) SUBJECTS

>ty Y S 0 A e e S S WD A W P p P e e e o = e o . — —

Treatment
A {Laevothyroxine Na |B (Levothyroxine Na, USP

: ) Mylan 4$R1K0747) | Jerome Stevens $004100)

<4 e e L —————— A VS B 4

: ; Mean (ng/mL)| SCV  |Mean (ng/mL)| SCV p(|T|3t)|. i

S S L D et LT $mmmmm e frmm———————— $omm— e A

1Dnaw Time | o

-0.50 hours 84.54 14.60 83.56 16.90 0.5776
------- BT L L i i Tt TE T S P S RN
-0.25 hours t 82.85{ 17.95{ 83.94] 14.45] 0.5165
——mmm——a———— -— bomrrmcn———— bmmm—m—n Y LT T T boomen vom
0.00 hours | 85.09] 15.57] 82.42] 14.06| 0.0622
------- B it i e el ettt T T S TP SN y s
0.50 hours | 91.62| 17.68| 93.99] 16.11] 0.4373
e T $ommm——— $ommmmm———— $mmm e e fmm e ————
1.00 hours | 115.83] 17.21] 133.25) 20.75{ 0.0001
------------------------- mecpere e cn——— + B T Dl Dt L T
1.50 hours | 129.89| 18.95] 147.82| 20.09| 0.c001
e eae———— cnmmemmmm——— trmmrmm—————— tmemm - R $mmm———— R -
2.00 hours | 139.68] 16.58| 149.48} 16.14] 0.0016
B T cmmmmme————— et $mmm———— #emmmm e O e
2.50 hours i 142.52| 18.13| 149.31} 12.79] 0.0808
---------------- - ————t B L S L il BT T
3.00 hours ] 143.64] 14.57) 148.24| 13.25] 0.1978
---------------- Cermm et rm e — e e e frrn e a e e f e e mmn e r e — - e m - ——————————
4.00 hours | 142.89] 16.04| 144.25] 13.35] 0.7247
———— R e el o rmvecnr e ——— formmm——————— b
6.00 hours | 135.45| 14.47 | 137.58) 12.62| 0.3909
---------------------------- T ! T TR P e L
8.00 hours | 128.28] 12.92| 128.77] 14.02| 0.8136
o e e T L P P D e e T S S et P LS e, ———— bommmm———
12.00 hours | 124.42] 14.11] 127.76| 14.05| 0.2055
------------------------ T T L S N e sttt
18.00 hours | 115.00] 13.31] 116.96] 15.94] 0.3977
------------------- T L L LT L e bt
24.00 hours | 117.86] 14.51} 119.86] 16.36] 0.320)
---------------------------- | e - o D e
48.00 hours | 112.15] 13.61] 111.56] 14.46] 0.7245



Mo Sarum Conoeniralions {nghwl)

FIGURE {

LEVOTHYROXINE Na (LEVO-0057)

>, Total Dose: 600 ug (BX7Sug Tablets), Study Type: Fasting
Mean L—thyrcadne Serum Concentrations

-3 "

IR N=33

r

Tine fxums)

Tasimmt A b A Lacihyoine Na- -l SRINOND)
Tesiment 8 b B Lovolnrcine Na, UBP— ~Jeams Sisvers #004000)
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5) Statistical Analysis: Thirty-three of 34 enrolled subjects completed the study (See Dropouts, p. §
above). Thirty-three data sets were used in the statistical analysis for the study.

There was 10 statisfically significant difference (alpha=0.05) between treatments for LAUC(O-T) or
LCMAX. . -

Comments: 'I'he study is mcomplete see Deficiency Comments, page 30.

-0054: Single-Dose Fasting In Vivo Bioequivalence Study of
chothyroxme Sodium Tablets (125 pug; Mylan) and Levothyroxine Sodium Tablets, USP (125 pg;
Jerome Stevens) in Healthy Volunteers

tud (1]

STUDY FACILITY INFORMATION

Clinical Facility: | —

Principal Investigators: e i
Clinical Study Dates: 09/23/00 to 11/07/00
Analytical Facility
Principal Investigator: ——
Analytical Study Dates: 11/16/00 to 11/28/00

Storage Period: 66 days i ?~ -
TREATMENT INFORMATION
Treatment ID: A B
Test or Reference: T R
Product Name: Levothyroxine Sodium Levothyroxine Sodium
Manuofacturer: Mylan Jerome Stevens
Manufacture Date: 03/16/00 N/A
Expiration Date: N/A 05/02
ANDA Batch Size:
Batch/Lot Number: R1HO0750 003799
Potency: 97.2%. 94.6%
Strength: 0.125mg 0.125 mg
Dosage Form: tablet Tablet
Dose Administered:. 0.500 mg (4x0.125 mg) 0.500 mg (4x0.125 mg)
Study Condition: : fasting Fasting
Length of Fasting: . overnight Ovemight
R_;__ANMMATION _DESIGN
Randomized: Design Type: crossover
No. of Sequences: 2 Replicated Treatment N
Design:
No. of Periods: 2 Balanced: . Y
No. of Treatments: 2 Washout Period: 42 days
10
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Single or Multiple Dose:
Steady State:

Volume of Liguid _fntake:

Route_of Administration:

single

240 mL
oral

IRB Approval:
Informed Consent
Obtained:

No. of Subjects Enrolled:
No. of Subjects
Completing:

No. of Subjects
Analyzed:

No. of Dropouts:

Sex(es) Included:

Healthy Volunteers Only:

Mean Age (yrs)(Range):

Mean Height
(cm)(Range):
Mean Weight (kg)
(Range):

NE <<

30*

3

Male (15)

Female (15)

Yy -

Male: 26 (18-44);
Female: 33 (20-48)
Male: 181 (168-193)
Female: 167 (152-188)
Male: 78 (67-100)
Female: 68 (58-95)

*NOTE: Although Subjects #2, 3 and 6 were dropped from the study (See page 17 of this revi D .

these subjects completed Period I and their Period I samples were analyzed and included in the §fudy

results.

f &

Dietary/Drug/Activity Restrictions: See the Fasting Study of the 75 g strength

above.
Blood Sampling:

2) Study Results

-0.5, -0.25, O(predose), 0.5, 1, 1.50, 2,25, 3,4, 6, 8, 12, 18, 24 and 48
hours

Clinical Adverse Events: There was no serious adverse event reported. Two and one mild drug-
related adverse reactions were reported during the Test and Reference treatments, respectively. The

reactions were dyspepsia and headache.

Protocol Deviations: None was likely to affect the study outcome as jﬁdgcd by the study

investigator.

Dropouts: . |

Subjects #2 and -6 fmled to report for Pcnod II check-in. Subject #3 was dropped prior to dosmg in
Period I due to a scheduled eye surgery. )

3) Analytical (Not to be Released Under FOI) Both L-Thyroxine (T4) and L-Triiodothyronine (T3)
were measured. However, only T4 data are requested and reviewed.

T4 serum levels were determined by a radioimmunoassay (RIA).
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- DURING STUDY ASSAY VALIDATION FOR T4 - STUDY #LEVO-0054

Parameter o

Quality Control Samples

QC or Sud. Curve Eone: (ng/mL)

Intra day Precision (%CV) (Pre-Study)

P ——..

Intra day Accuracy (% Actual) (Pre-Study)

Inter day Precision (%CV)

Inter day Accuracy (%Actual)

Linear Range (ng/mL).

Sensitivity/LOQ (ng/mL)

—a,,

Standard Curve Samples

Repeat sampies: The list of repeat samples was not provided, see Deficiency Comments, page 30.

4) Pharmacokinetic:

PARAMETER CALCULATION METHOD
AUC 0- Linear Trapezoidal Rule
Cmax Observed Data

tmax Observed Data

Resulits:

0382
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TABLE3

HﬂN (*%CV) BASELINE UNCORREC‘I' ED TOTAL L-THYROXINE PHARMACOKINETIC PARAMETERS IN HEALTHY SUBJECTS
FOLLOWING A SINGLE ORAL 500 g (4 x 125 ug) DOSE OF LEVOTHYROXINE SODIUM TABLETS UNDER FASTING CONDITIONS

. (PROTOCOL LEVO-0084)

. ¥

= Arithmetic Mean Arithmatic Mean LSMEANS 90% Confiderte fierval |

Parameter ', " A= Mylan B = Jorome Stevens Ratio (A/B)* o
=20 N=29 ;

AUCquv (ng X hr/mL) 5539 (12.47) 5537 (11.66) 0.99 97% - 101%; -
CPEAK (ng/mL) 142.6 (13.18) 147.1 (12.96) 096 93% - 9%
TPEAK (hr) 3.089 (42.03) 2.724 (57.33) — —

‘Ratio (A/B) = g MMEANCILNA - LSMEAN ot Lrm

*Used Natural Log Transformed Parameter
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TABLE 4
FASTING SINGLE-DOSE IN VIVO BIOEQUIVALENCE STUDY #LEV0-0054 ARITHMETIC MEAN L-THYROXINE
SERUM CONCENTRATIONS [ng/mL] VERSUS TIME (CV%) IN THIRTY (30) SUBJECTS

Treatnent

! A (Levothyroxine Na-~| B (Levothyroxine Na--

; Mylan #R1H0750) | Jerome Stevens $003799) ot :

| L O et LT S ST e i N AvsB |

. , Mean (ng/oL)} SCV  |Mean (ngl-L)l v pUTEY ¥
S eeccenma —recescermm———e= B L T r— pm—mce—- DT S p— J T — mmmm—ef

Draw Time |
-0.50 hours 84.43| 15.35 82.18 13.64} 0.3726
T L it T temccem— L et Pemmmm e pommee -
-0.25 hours | 83.77| 13.17§ 82,71 13.23] 0.8036
---------------------------- L s 2 T ek L T Y ST Py v
0.00 hours | 83.57| 13.90]| 82.52| 13.52] 0.7733
---------------------------- L e D T i LT SHICEPVY
0.50 hours { 92.79| 17.02{ 92.00| 16.66{ 0.9615
---------------------------- L et S T e A it et
1.00 hours | 113.44] 17.43{ 124.30] 16.89) 0.0015
---------------------------- L e L B R St R T e S
1.50 hours { 126.67| 17.95| 138.86| 16.29] 0.0007
B T e L e L L e $mmmmmm e tomcenea L et R e L
2.00 hours | 132.57| 16.85| 141.95) 13.40) o0.0085
----------- LT L ettt T T et et P AT TR
2.50 hours | 133.22| 13.32] 139.08] 10.26] 0.0144
---------- B L L et P L P L LR R R e e A il DL L
3.00 hours | 132.98] 12.91) 137.78] 12.29] 0.0243
---------------------------- e T S e s Sattatat P
4.00 hours ) 133,12} 13.57] 135,47} 12.08) 0.1410
---------- L L T L R T Y T L L Y S L L e it ST L
6.00 hours | 130.20] 13.55] 129.89] 11.39| 0.7767
e eerr s e e - ———————— L e e T por e L L D et et b L DL L P L i
8.00 hours | 123.43] 12.7%] 122.40| 12.18] 0.999%
---------------------------- L i S R et S ittt St e T T
12.00 hours | 122.07| 14.62] 119.63] 11.82| 0.5194
---------------------------- LR e LR Y et e LR R e T and L L LT
18.00 hours | 110.42| 16.97| 112.63| 10.51| 0.2434
---------------------------- D L L T e et LT Tt SRS TP S
24.00 hours | 113.57] 12.49| 114.47| 13.33] 0.2981
---------------------------- L s Dttt Attt itk Bl DL TP
48.00 hours | 109.3a| _12.81| 106.13| 12.42} o©.1192

- -~ > - > S A A P T A = s o Y = W P o -



FIGURE 2

* LEVOTHYROXINE Na (LEVO—0054)

. ~Totil Dose: 500 ug (4x125ug Tablets), Study Type: Fasting
. Meaan | —thvroxdne Serum Concentraions

myraeere RSN SRR ERT

N=30

- B

Tive (roun)

Trestmert A |8 A LLavoliyrceine Na -~ ~Mylen SRIHUTSD)
Tresimert B 8 B ovoiyrcsine Na— —Jerome Sievera $003799)
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5) Statistical Analysis: Twenty-seven of 30 enrolled subjects completed the study (See Dropouts, p.
11 above). Subjects #2, 3, and 6 completed only Period I. However, the Period I data from these
subjects were also included in the statistical analysis for the study and the analysis was based on 30
subjects. - -

There was statistidafly' significant difference (alpha=0.05) between treatments for LCMAX
(p=0.0304).

Comments: The study is incomplete, see Deficiency Comments, page 30. .

V._Protocol No. LEVO-0062: Single-Dose Fasting In Vivo Bioequivalence Study of Levothyroxine
Sodium Tablets (300 pg; Mylan) and Levothyroxine Sodium Tablets, USP (300 ug; Jerome Stevens)
in Healthy Volunteers

1) Study Informatiop
STUDY FACILITY INFORMATION
Clinical Facility: _—
Principal Investigators: T :
Clinical Study Dates: 12/08/00 to 01/15/01 } .
Analytical Facility e -
Principal Investigator: - P E
Analytical Study Dates: ' 01/23/01 to 02/08/01 ce s
Storage Period: 62 days :
TREATMENT INFORMATION '
Treatment ID: A .B
Test or Reference: T R
Product Name: Levothyroxine Sodium Levothyroxine Sodium
Manufacturer: Mylan Jerome Stevens
Manufacture Date: 03/17/00 N/A
Expiration Date: N/A 06/02
ANDA Batch Size: —— .
Batch/Lot Number: R1HO708 008500
Potency: 102.2% 97.1%
Strength: 0.300 mg 0.300 mg
Dosage Form: ._ . tablet Tablet
Dose Administered: 0.600 mg (2x0.300 mg) 0.600 mg (2x0.300 mg)
Study Condition: . fasting Fasting
Length of Fasting: . - overnight Overnight
_ RANDOMIZATION DESIGN
Randomized: Y Design Type: Crossover
No. of Sequences: -2 Replicated Treatment N
Design:
No. of Periods: 2 Balanced: Y
2 Washout Period: 35 days

No. of Treatments:
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DOSING ; SUBJECTS

Single or Multiple Dose:  single IRB Approval: Y
Steady State: . N Informed Consent Y
ot : Obtained:

Volume of Liquid Intake' 240 mL No. of Subjects Enrolled: 36

Route of Administration: oral No. of Subjects 34
Completing:
No. of Subjects Analyzed: 36*
No. of Dropouts: 2
Sex(es) Included: Male (25)

Female (11)

Healthy Volunteers Only: Y
Mean Age (yrs)(Range):  Male: 25 (18-50);
Female: 29 (18-46)

Mean Height Male: 182 (173-196)
(cm)(Range): Female: 168 (152-180)
Mean Weight (kg) Male: 78 (60-93)
(Range): Female: 67 (58-90)

*NOTE: Although Subjects #13 and 31 withdrew from the study, they completed Period L Thcu-
Period I samples were analyzed and included in the study results.

Dietary/Drug/Activity Restrictions: See the Fasting Study of the 75 pg strength ? z"- - -
above. e "
Blood Sampling: -0.5,-0.25, O(predose), 0.5, 1, 1.50, 2,2.5, 3,4, 6,8, 12, 18, 24 and 48

hours
2) Study Results

Clinical Adverse Events: There was no serious adverse event reported. Two and three mild drug-
related adverse reactions were reported during the Test and Reference treatments, respectively. The
reactions were headache, body aching and rhinitis.

Protocol Deviations: None was likely to affect the study outcome as judged by the study
investigator.
Dropouts: _

Subjects #13 and 31 eleéted to withdraw prior to Period I dosing.

3) Analytical (Not tohe Released Under FOI) Both L-Thyroxine (T4) and L-Triiodothyronine (T3)
were measured. However, only T4 data are requested and reviewed.

T4 serum levels were determined by a radioimmunoassay (RIA).
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DURING STUDY ASSAY VALIDATION FOR T4 - STUDY #LEV0-0062

Parameter - ) Quality Control Samples Standard Curve Samples
Conc. -
QC or Sid. Curve s nc (_nz/mL)
Intra day Precision (%CV) (Pre-Study) —
Intra day Accuracy (%Actual) (Pre-Study) ——e
Inter day Precision (%CV) s
| Inter day Accuracy (%Actual)
Linear Range (ng/mL) e
Sensitivity/LOQ (ng/mL) ret——— .

Repeat samples: The list of repeat samples was not provided.

4) Pharmacokinetic:

PARAMETER CALCULATION METHOD
AUC0-t Linear Trapezoidal Rule
Cmax Observed Data

tmax Observed Data

Results:
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TABLE S

. MEAN (%CV) BASELINE UNCORRECTED TOTAL L-THYROXINE PHARMACOKINETIC PARAMETERS IN HEALTHY SUBJ‘ECT S
FOLLOWING A SINGLE'ORAL 600 g (2 x 300 ug) DOSE OF LEVOTHYROXINE SODIUM TABLETS UNDER FASTING CONDINONS
K “ '. Tt '

(PROTOCOL LEV0-0062)
Arithmetic Mean Arithmetic Mean LSMEANS 90% Confidence Interval**
Parameter A = Mylan B = Jerome Stevens Ratio (A/B)* ,
N=35 N=35
AUCq v (ng X hrimL) 5952 (9.920) 6050 (10.31) . 0.99 97% - 100%
CPEAK (ng/mL) 159.4 (10.55) 165.1 {10.26) 0.96 94% - 98%
TPEAK (hv) 3.129 (73.48) - 2.400 (40.99) — —

"Ratio (AB) = @ -SMEAN ol LNA - LSMEAN of LNB|

**Used Natural Log Transiormed Parameter
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TABLE 6
FASTING SINGLE-DOSE IN VIVO BIOEQUIVALENCE STUDY #LEVO-0062 ARITHMETIC MEAN L-THYROXINE SERUM
CONCENT RA'"ONS [ng/mL] VERSUS TIME (CV%) IN THIRTY-SIX (36) SUBJECTS

e e e e Y 4 R L D D 4 TP D P D A TP G o e e = P B 4 P e TR P D h e o SR "

. Treatment R /
i A' {Levothyroxine Na-- B (Levothyroxine Na, USP- e nd
. . Mylan $R1H0708) Jerome Stevens #008500) | ’ - :
R R e e L PR o e AVS B
Mean (ng/mL) | scv |Mean (ng/mL} | scv PUT|>t) ,

----------------------- e D B et R e e ], T —
Draw Time .
-0.50 hours 82.99 16.13 83.62 14.71} 0.8958 .
----------------------- Ll R R D ettt e
~0.25 hours i 82.18 14.41} 84.05| 14.66f 0.2531
----------------------- e e e e e e e e e e e ccreefm———————
0.00 hours | 84.35| 14.73] 84.85| 13.50] 0.9192
----------------------- L e e Dl DI T et L P LR S s DL L D L e
0.50 hours | 92.98| 15.73] 92.76| 16.17| 0.7408
----------------------- L el D e D S L e e L LT L TP Y TP ap Y
1.00 hours | 123.33| 19.22) 132.94| 18.37] o0.0199
------ - B R ettt LD T L T T
1.50 hours | 144.16] 17.89| 151.36| 16.06| 0.0813
----------------------- R e L L e et Sl ST T TP,
2.00 hours | 148.87| 14.50 154.89| 12.85] 0.0963
------------- D et Lt D T LT Ty R Rt e it Do LR P
2.50 hours | 147.07| 10.55] 156.42| 10.85| 0.0060
R Y LD T L b A m e fm e e ————— $————— e wsofe et ————— e T
3.00 hours | 150.412] 11.65] 151.01] 10.42| 0.8120
----------------------- L et L e ettt S L P LT
4.00 hours | 145.44| 10.65} 149.53} 11.54] 0.0562
----------------------- L ettt e it Sttt T P S L
€.00 hours | 141.71] 10.37] 147.39) 11.95| 0.0065
----------------------- D D R et & L R R et
8.00 hours | 137.73{ 10.921 140.01| 10.00| 0.1952
----------------------- B et T T Sl S bt T Sy o
12.00 hours | 132.89| 10.41] 131.264 11.13| 0.4719
----------------------- P e e it Al L R T Dl d DL LI L LTl T L L LT LI T s T L2
18.00 hours } 119.09| 11.82| 120.15] 11.54| ©.6739
----------------------- B ey D e L TR SR PP
24.00 hours | 121.53] 11.32) 124331 . 11.68] 0.1863
----------------------- e Gttt LD e b el ettt st it s S L T L
48.00 hours | 114.45] 11.97| s SHFTT 11.39) 0.7205



FIGURE 3
= - LEVOTHYROXINE Na (LEVO-0062)

ﬁwlth.GIEOtn (2300ug Tablets), Study Type: Fasting
= Mean L~tyrodne Serum Concentrations
. . N-x
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[} » - » - Y
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5) Statistical Analysis: Thirty-four of 36 enrolled subjects completed the study (See. Dropouts, p. 17
ahove). Subjects #13 and 31 completed only Period I. However, the Period I data from these subjects
were also included in the statistical analysis for the study and the analysis was based on 36 subjects.

There was no statisfically-significant difference (alpha=0.05) between treatments for LCMAX or
LAUC (0-48).

Comments: The study is incomplete, see Deficiency Comments, page 30.

V1. Walver Request: The waiver requests for the 0.025 mg, 0.050 mg, 0.088 mg, 0.100 mg, 0.112
mg, 0.150 mg and 0.200 mg strengths of the test product are granted based on the acceptable bio
studies of the 0.075 mg, 0.125 mg and 0.300 mg strengths above, the dissolution testing of all
strengths (Sce below) and proportionality between the formulations of all strengths (See below).

1) _Fo tions:

THIS SPACE IS INTENTIONALLY LEFT BLANK.
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COMPARATIVE QUANTITATIVE COMPOSITIONS

ACTIVE COMPONENT ‘a
Levothyroxine Sodium, USP

INACTIVE COMPOMENTS

Mannitnl USP,  cmmamewseee.

Sucrose, NF

Butylated Hydroxyaniscle, NP
Povidone, NP cceeinno -

Purified Water, usp'®

Alcohal PSP et

Microcrvstalline Cellulose, NF
Crospovidone, NP . .
Magnesium Stearats/Sodium Lauryl
Sulfare ' ecarvesas

P

Colloidal Silicon Dioxide, NP -
FDLC Yellow #6 Lake HT ™

FD&C Blue §2 Lake HT o

FD&C Red $40 Lake HY »==>

FOLC Blue #1 Lake HT »*"

D&C Yellow #10 Lake MT

DiC Red 827 Lake HT .~

ptC Red B30 Lake P « ~—~——

PDELC Red #40 Lake HT -

TOTAL THEORETICAL WEIGHT

(1} Purified water USP and Alcohol USP,
their quantities are expressed parenthetically.

wa m!'% o
e Sl

R
-t P Aot
wmrm————le S - .
e
e e
- #‘“ e
S
s
e
M“'hh-_ e L e -
-
g 30 S b A N 8 R
AT cware g oy Yo e e T o wa
aso.e FREMGA]  1s0.0 EEGER]  ave.e BEEI] 2000 FEaE] 0.0 1 deeisl] 130.0 ' 100.0

T e L R L

jo not contribute to the total theoretical weight; therefore,
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ACTIVE COMPONENT ) :
Levothyroxine Sodium, USP
IMACTIVE COMPOMBMTS

Mannitol USp, S
Cpeapmmgien o

Sucrose, NP

Butylated Hydroxyanisole, NP

Povldon.. NF AU s & o
Purified Water, USp™
Alcohol. USP - remm ..

Hfétocryluluno Callulose, NP
Crospovidone, NP et
Magnesjium Stearate/Sodium Lauryl
Sulfate . __

Colloidal Silicon Dioxide, NF —

FDLC Yellow 96 Lake RT .-~
PDEC Blue #2 Lake HT ~
PDEC Red #40 Lake RT o~
FD&C Blue #1 Lake HTY “™°
DiC Yellow #10 Lake HT "
DSC Red #27 Lake HT ™=
DC Red §30 Lake WT ™
FDSC Red #40 Lake HT sme..

TOTAL THEORETICAL WEIGHT

(1) Purified water USP and Alcohol USP.

COMPARATIVE QUANTITATIVE COMPOSITIONS (continued)

000 o
LR N

P,
Mt

g v

e 0y e s

S D
o nsniae YON “

amasnd, - "WSES

A ATy & on o .

130.0 “{Rk§HE

B b

their quantities are expressed parenthetically.

0.0 EEORE]  1ve.¢ FRikGTR

do not contribute to the total

AL rmmer

-~

-
-

o it

[P

' o e e P 1 o @S

© Pt N

. A — g e nn v g —

150.0 3000/}  130.0 $¥india.
theoretical weight,; therefors,




Formulation Comments: All inactive ingredients in the formulations of all strengths were
reviewed and found to be present at or below levels cited in the FDA Inactive Ingredient Guide
(1996) for approved drug products. The formulations are proportionaily similar by Definition 2
of the current general BA/BE guidance.

2) mﬂuﬁgﬁmot to be released under FOI)

NOTE: All dissolution testing in support of this application was conducted in the Chemistry
Research and Development Laboratories of Mylan Pharmaceuticals Inc. located at 3711 Coilins
Ferry Road, Morgantown, WV, 26505. The name of the person responsible for oversight of the
dissolution testing is Dan Snider, Ph.D., Director, Chemistry Research and Development. The
Date of Assay indicated on each Dissolution Profile is the date that the dissolution testing was
performed.

THIS SPACE IS INFENTIONALLY LEFT BLANK.
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LEVOTEYROXINE SODIUM TABLETS, USP

25MCG, 50¥CG, 75MCG, 88MCG, 100MCG, 112MCG,

125M0G, 150MCG, 175MCG, 200MCG AND 300MCG

.,_D;ISSOLUTIOI PROFILE SUMMARY AND ¥3 ANALYSIS

DISSOLUTION PROVILE SUMMARY

;__—-———-i
Thyrox® Lot oo1soo
(25mog)

Thyrox® Lot 003800
(50mcg)

(75mcg)
Mean

Thyrox® Lo: 004100

968y

S el 23 SRR

Wﬂ‘ 4:*”::“ =

B kAl 105 3 csstat Mk VL

{Unithro1d® Lot
013800 -

(#8ncg) 554 B4 938 94%
Mean -

Range L -

RSD R 18.5% | 8.1% L 3.2% ] 2.0%

CONDITIONS (USP METROD):

pissolution Medium:

Apparatus:
Spsed:

Sample Times:
Limits:

0.01 N RCl containing 0.2% Sodium Lauryl Sulfate,
37°C ¢ 0.5°C, S00 mL
2 (paddles)
50 rpm
10, 20, 30 and 45 minutes
NLT 70% (Q) in 45 minutes
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, LEVOTEYROXINE SODIUM TABLRTS, USP
25MCG, 50MCG, 75MCG, BBMCG, 100MCG, 112MCG,
125MCG, ‘150MCG, 175MCG, 200MCG AND 300MCG

DISSOLUTION PROFILE SUMMARY AND F; ANALYSIS (continued)
DISSOLUTION PEOFILE SUMMARY- (continued)

iEn b ‘-,-qg A
Thyrox® Lot 001200
(100mag)

bt

Unithroid® Lo
014000

{112mog)

Mean -’ .
Range

RSD 17.8%

" 12smoghhis T S s el %W‘;&g?i

‘Meani eSS i,
Range:” W e
RSD ¥ -1 X SE AT 1Y) VAR
Levotab®

{125mcg)

Mean 1% 948

T - et A TS S PR
BTN o e
j,a 4%3 h

-,

Thyrox® Lot 010399

{15 0mag) :

Mean 59% 85% 0% 93%
Range - ——— S——— - - asna—
RSD 1 18.2% 7.6% 5.6% 3.8%

CONDITIONS (USSP METECOD):
Dissolution Nedium: 0.01 N HC1l containing 0.2% Sodium Lauryl Sulfate,
37°C =2 0.5°C, 500 mL '

Apparatus: 2 (Paddles)

Speed: S0 rpm

Sanmple Times: 10, 20, 30 and 45 minutes
Limits: NLT 70% (Q) in 45 minutss
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‘@ LEVOTHYROXINE SODIUM TABLETS, USP
~25MCG, S0MCG, 75MCG, 8BMCG, 100NCG, 112MCG,
“125MCG, 150MCGA, 175MCG, 200MCG AND 300mMCG

DISSOLUTION PROFILE SUMMARY AND F; ANALYSIS (continued)
DISSOLUTION PROFPILE SUMMARY (contimued)

ey XN L

= o! Ty 1

] e T
Y cr———— .

) .
A, Y, ey 1
e SR

Unithroid® Lot

014200
{178=acg) 888
4.6%
S . i T AT S T Py P
SR g GRS Sl i s L b S
:' F‘f"i . ’ | iR L ¥ ."‘ - 2% 2 = &5 2
-a'..g ) :':r 'M- t "'-""
S PR e LR gyt~ °
Levotab® Lot 012798
(200acy)
Mean 49% 78%
Range o N
RSD 13.0% 9.38
Mydan: W M "';v:"’@!'sxﬁ'i'-“-ﬁ;iﬁg‘*’ A '
- (300mcgk;, Le5in ! .
Moax |
Rang A% ot - . P b g e B — .
RSD: . R R e A S A T I e NS R T WNELE I
Thyrox® Lot 008500
{300meg)
Mean 44s 81% 95% 99%
Range ——— ———— ——— —
RSD 13.0% . 7.5% 5.7% 5.3%

CONDITIONS ‘ (m METEOD) t
Dissolution Medium: 0.01 N HCl containing 0.2% Sodium Lauryl Sulfate,
< 37°C & 0.5°C, 500 mlL

Apparatus: <0 2 (Paddles)
Speed: R SO0 rpm
Sample Times: 10, 20, 30 and 45 minutes
Limits: NLT 70% (@) in 45 minutes
. . 0398



72 Analysis

.

. LEVOTRYROXINE SODIUM TABLETS, USP
250G, 30M0Q, 73MCG, $8MCG, 100M0GQ, 112M0G,
125003, 130MCG, 175M0G, SOGNCG AXE 000G

[E °
DISPOLUTION PROFILE STHMARY AND ¥, AMALYSIS (continued)

1. Analysis of Profiles Gensrated at Initial Release

REFERENCE: Levothyroxine Sodium Tablets USP, 300mcg, Lot R1X0708
(Bighest Strangth and Lot used in Ricequivalence Studies)
or TIME {(minmutes)
NUMBER FTRNOTR 10 20 20 45 ta
R1H0854 25mcg 58 78 83 87 69.40
R1H0746 SO0meg 59 74 79 83 56.30
R1H0747 7Smcg(bio lot) 70 KT 82 - 85 $3.64
R1HO748 ‘8émcyg 67 78 82 8s $6.94
R1H0707 100meg EY) 78 82 86 66.20
R1H0749 112meg 5% 79 83 [T 70.97
R1H0750 | 125mcg (bio lot) 63 76 80 83 56.7Y |
R1HO07S1 150mcg 53 75 80 04 58.8§ - |
R1HO752 175meg 56 78 82 86 §713¢ '}
R1H07S3 200meg 58 79 83 86 69,794
R1H0708 300mecy 56 83 88 90

Acceptance Criterias

S0 < £3 < 100

2. Analysis of Profiles Generxated to Coincide with Testing of Immovator Nom-Bio Strengths

Samples of the non-bio strengths cf the referenced listed drug were not available at the
time the initial dissolution profiles for Mylan's Levothyroxine Sodium Tablets, USP were

pexrformed.

Levothyroxine Sodium Tablets USP?, 300mcy, Lot RIX0708

Additional dissolution profiles for Mylan‘’s non-bic strengths were performed
to coincide with the subsequent testing of the referenced listed drug.

AXYERENCE:
(Righest Strength and Lot used in Bioequivalence Studies)
07 TINE (minutes)

maz [ - TR 10 20 30 < fa
R1H0854 25ncg 57 77 83 87 68.17
R1H0746 Somcg 62 76 79 83 56.54
R1H0748 - |- - _ 88mcg 72 80 83 86 52.77
R1H0707 100meg 73 79 82 85 50.85
R1HO749 112meg 51 75 80 84 57.91
R1HO751 150mcg 61 ITHE 84 86 67.89
R1H0752 175meg §6 77 81 85 56.79
RLK0753 200mcg 60 78 82 87 66.20
R1H0708 300mcy 56 83 88 50

Acceptances Criteria:

50 <« £2 < 100
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Dissolution Comments: The test and reference products meet the USP specification of NLT
70% of the labeled-amount of levothyroxine dissolved in 45 minutes. Similarity Factor F2
calculated between the highest strength and other strengths was acceptable (greater than 50).
The dissolution data are acceptable.

VIL Deﬂcigx_:ci_eg: ‘The following deficiencies have been found in the assay methodology
reports of all 3 studies:

WA
| ‘

|

formation was not provided for the 3 bio studies and currently requested by the

The information on the race of all subjects who participated in the studies.

. VIIL__ Recommendations:

y ..
1. The single-dose, fasting bioequivalence study conducted by Mylan on the test product, . ' ..
Levothyroxine Sodium Tablets, 300 ug, lot # R1H0708, comparing it with the reference prod(mz*
Jerome Stevens’ Levothyroxine Sodium Tablets, 300 pg, lot # 008500, has been found t
incomplete by the Division of Bioequivalence due to the reasons cited in the Deficiencies above.

2. The single-dose, fasting bioequivalence study conducted by Mylan on the test product,
Levothyroxine Sodium Tablets, 125 pg, lot # R1H0750, comparing it with the reference product,
Jerome Stevens' Levothyroxine Sodium Tablets, 125 g, lot # 003799, has been found
incomplete by the Division of Bioequivalence due to the reasons cited in the Deficiencies above.

3. The single-dose, fasting bioequivalence study conducted by Mylan on the test product,
Levothyroxine Sodium Tablets, 75 g, lot # R1H0747, comparing it with the reference product,
Jerome Stevens’ Levothyroxine Sodium Tablets, 75 jig, lot # 004100, has been found
incomplete by the Division of Bioequivalence due to the reasons cited in the Deficiencies above.

4. The in vitro dissolution testing conducted by Mylan on its Levothyroxine Sodium Tablets,
300 pg, 200 pg, 175 pg, 150 pg, 125 pg, 112 pg, 100 pg, 88 pg, 75 ug, 50 ug and 25 ug, has
been found acceptable-by the Division of Bioequivalence.

The dissolution testing should be incorporated by the firm into its manufacturing controls and
stability program. The dissolution testing should be conducted in 500 mL of 0.01 N HC]
containing 0.2% SLS at 37C using USP XXIV apparatus [I(paddle) at SO rpm. The test product
should meet the following USP specifications:
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Not less than 70% of the labeled amount of the drug in the dosage form is dissolved in 45
minutes. -

3. The firm has deffonstrated-that the formulations of its Levothyroxine Sodium Tablets, 200
ng. 175 pg, 150 g.g.,l 12 pg, 100 pg, 88 pg, 50 pug and 25 pg, are proportionally similar to the
formulations of-the 300 pg, 125 pg and 75 g strengths that underwent in vivo bioavailability
testing. However, the biowaivers of these strengths are not considered at the present time
pend;"%c eotable biostudy results of the 300 pg, 125 pg and 75 g strengths.
/ c/i

oaipion Nguyen

ivision of Bioequivalence
Review Branch [

.
ED YHUANG o7

RD INITIALED YHUANG f W o/.}_%-/fz_w }

P'I'INITIALEDYHUANG

/S/ SR

\ Concur: - Date: q! 2?7 I200[
Dale P. Conner, Pharm. D. )
Director, Division of Bioequivalence !

cc: ANDA # 76-187 (original, duplicate), HFD-652(Huang, Nguyen), Drug File, Division File
HNguyen/07-30-01/W #76187sdw.601

Also as V:\firmsam\mylan\ltrs&rev\76187sdw.601

Attachment: None
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BIOEQUIVALENCY DEFICIENCIES

ANDA:-76-1§7 APPLICANT: Mylan Pharmaceuticals

O

- .
DRUG PRGDUCTT: bevothyroxine Sodium Tablets USP, 0.025 mg,
0.050 mg, 0.075 mg, 0.088 mg, 0.160 mg, 0.112 mg, 0.125 mg,
0.150 mg, 0.175 mg, 0.200 mg & 0.300 mg

The Division of Biocequivalence has completed its ;eview of
your submission(s) acknowledged on the cover sheet. The
following deficiencies have been identified:

In the assay methodology reporté of all 3 studies:

1., ——
2 e
3 e r—
PSS
c .
1 -
i T
<.

In the study clinical reports, the following information
was not provided for all 3 bio studies and currently
requested by the Division of Bioequivalence:

The demographic information concerning the race of all
subjects who were enrolled in the studies.

Please provide the above listed items.

Sincerely vours.

/S/

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

0402
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CC:ANDA 76-187

ANDA DUPLICATE

DIVISION FILE -

FIELD COPY" ™

HFD-652/ Bia Secleiary.- Bio Drug File
HFD-652/ HNguyen

HFD-652/ YHuang

Endorsements: (Final witﬂ Dates)
HFD-652/ HNguyen “,

HFD-652/ YHuang . z?]m ]
HFD-617/ K. Scardin b b5l
HFD-650/ D. Connes '%T%?lw }

VAFIRMSAM\MYLANULTRS&REW76187SDW.601
Printed in final on / 7/

BIOEQUIVALENCY - INCOMPLETE Submission date: 06-05-01

) |
1. FASTING STUDY (STF) e (& Strength: 0.075 mg . [
Clinical: Outcome: IC P
Analyti ~—— ot
2. FASTING STUDY (STF) (e Strength: 0.125 mg
Clinical: ——- . Outcome: IC
Analytic ——
3. FASTING STUDY (STF)  ¢(C Strength: 0.300 mg
Clinical: — Outcome: IC

Analytr ——

4. DISSOLUTION WAIVER (DIW) “/¢  Strength: 0200 mg, 0.17
(cach strongh is. DiW and - 0112 me.0.100 me. 0.088 mg. 0.050 me & 0.023 mg

Ov*uu-e'uIC.)' Outcome: IC

OUTCOME DECISIONS: IC- Incomplete ~ UN - Unacceptable
AC - Acceptable- _ -

WINBIO COMMENTS:
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AYLAN PHARMACEUTICALS INC.

Pege 10f2

COMPARATIVE QUANTITATIVE COMPOSITIONS
LEVOTHYROXINE SODIUM TABLETS USP, 25MCG, 50MCG, 75MCG, 88MCG, 100MCG, 112MCG, 125MCG, 150MCG, 175MCG, 200MCG AND. 300"00

(11 ole] 100MCG ‘ {12mce
(] rg o mG ﬂ*:!R!! MG PE%'E_Q MG PER MG PER MG PER
ACTIVE COMPONENT TABLET TABLET % TABLEY TABLET % TABLET % TABLET %

Levothyroxine Sodium, USP 0.028 0.02 0.050 0.04 0.075 O.N . 0.080 0.07 0.100 0.00 Q112 .- 009

INACTIVE CONPONENTS

VTo I T —

Sucrose, NF T et e e s e B

Butylated Hydroxyanisole, NF PSS Ve

Povidons, NF . ——

- e e o e

Purilied Water, USP® T ' . ™

Microcrysiaiine Cellulose, NF ‘e

Nt
Crospovidone, NF e e e

Magnesium Stearste/SoaRm taind Sulfate - \

Colokdal Silicon Dioxide, NF P Iy

—

FOA&C YeRow #8 Lake HT . . )

FD&C Bhse #2 Lake HT —"

FOAC Red #40 Lake HT _ . _ . ‘ ————————

FOAC Do 1 Lake HT . . "

-

DAC Yellow 810 Leke HF & . -
DAC Red #27 Laka HT “aee- ” - }

. . - .\ N
DAC Red #30 Lake HY " M ———
FDAC Red 140 Lake HT \___. . ¢ o ; —

e s N -
TOTAL THEORETICAL WEIGHT 1300 1000 | 1300 1000] 1300 ‘1008] 130 tede| . 130 1000] 1300 1000

Purified Waler USP and Alcohot USP - o . do not coniributs to the lotal theoretical weight; }honm. theit quantitiss are ‘cxpnuod parenthelically.

'PROJECTVANDAR EVOTHYROXINEISEC TIONS 01 THIRUO? doc
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MYLAN PHARMACEUTICALS INC. ’ PO? ’

\ i
Page 2012

. : COMPARATIVE QUANTITATIVE COMPOSITIONS (continued) - - .
LEVOTHYR ;
\ OXINE SO'DIUH TABLETS USP, 25MCG, S0MCG, 75MCG, 88MCG, 100MCG, 112MCG, 125MCG, 150MCG, 175MCG, 200&!{:9 AND J0NCG

GAPROIECTVANGALEVOTHY RONINESEC TIONS 01 THIRLY o "

!y : . LT IS oY B
T 126MCG 150MGG g 2 i
ACTIVE COMPONENT TABLET % | Yaoier TABLET uosER" - "GP%ME?
. % |TABLET % |vABLET % | TABLETY ' %
Levothyroxine Sodlum, USP  * 0428 00| 0150 o12| ows ow| 020 o016]| 030 o
INAGTIVE COMPONENTS : R e
Manolol USP, -~~~
Sucrose, NF . ..__,,.,.—-—————’
Butylated Hydroxyanisole, NF e —— L
Povidon®, NF - i . * —————— o
Pusified Waler, USP™ . o .
Alcohol, USP (NS i - - *""’.—‘--\
Microcrysialine Celkdose, NF ™
Crospovidons, NF _ ommsa.. ) —r T .
Magnesium Sieaaie/Sodhum Lauryl Sufale '\\
Collokdat Skicon Dioxide, NF =~ T T e, ——
FDAC Yellow 6 Lake HT <. e - _
FOSC Blus #2Lake HT | =~ : o e ————
FDAC Red #40 Lake HT — )
" FD&C Blue #1 Laka HT . - e
DAC Yolow #10 Lake HT __ j T
D2C Red 127 Lake HY .. D
D&C Red #30 Lake HT ) e S e
FDAC Red #40 Lake m’ i e : e
TOTAL THEORETICAL WEIGHT - f 1308 ‘tooo| 1300 d000] 1300 1d0e| 30 dote| 1300 1000
M Purlied Water USP and Alcohol USP, —m—""- ~ Jo not conlribuke 10 Ui folaj fheorelical weight; tharwions, thalr quenities are expressed perenthabicaly.
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES

PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
- CENTER FOR DRUG EVALUATION AND RESEARCH

DATE :
TO :
FROM :
SUBJECT:

June 20, 200X
Director
Division of Biocequivalence (HFD-6350) ‘
W )
Chief, Regulatory Support Branch\ gp l/// .
Office of Generic Drugs (HFD-615) !

Examination of the bioequivalence studies and request for
waiver submitted with an ANDA for Levothyroxine Sodium
Tablets USP,0.025 mg, 0.05 mg, 0.075 mg. 0.088 mg, 0.112
mg, 0.125 mg, 0.15 mg, 0.175 mg, 0.1 mg, 0.2 mg, and 0.3
mg to determine if the application is substantially
complete for filing.

/
Mylan Pharmaceuticals Inc. has submitted ANDA 76-187 for.
Levothyroxine Sodium Tablets USP. The ANDA contains a
first generic. In order to accept an ANDA that contains a
first generic, the Agency must formally review and make a
determination that the application is substantially
complete. Included in this review is a determination that
the biocequivalence studies and request for waiver are
complete, and could establish that the product is
bioequivalent.

Please evaluate whether the studies and request for waiver
submitted by Mylan on June 5, 2001 for its Levothyroxine
Sodium product satisfies the statutory requirements of
"completeness" so that the ANDA may be filed.

A "complete"™ biocavailability or biocequivalence study is
defined as one that conforms with an appropriate FDA
‘guidance_eor is reasonable in design and purports to
demonstrate that the proposed drug is bioequivalent to the
"listed drug”.
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In detérmining whether a bio study is "complete” to
satisfy statutory reguirements, the following items are

examined:
ﬂlzg Study design

(a) Appropriate number of subjects
(b) Description of methodology

2. Study results
(a) Individual and mean data is provided
(b) Individual demographic data
(¢} Clinical summary
The issue raised in the current situation revolves around
whether the study can purport to demonstrate
bioequivalence to the listed drug.

We would appreciate a cursory review and your answers to

L

the above questions as soon as possible so we may take }-
action on this application. . §~
L?
.DIVISION OF BIOEQUIVALENCE:
-~ Study meets statutory requirements
Study does NOT meet statutory requirements CONCUR :
Reason:
&)
___/_ Waiver meets statutory requirements 6[ lO'

Waiver does NOT meet statutory requirements

Reasqn:-

4/25’/21

Director, Division of Bioequivalence Date
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6/14/01

-

Mylan Pharmaceuticals Inc.
Attention: Frank R. Sisto

781 Chestnut Ridge Rd.

P.O. Box 4310

Morgantown, WV 26504-4310

Reference Number: OGD# 00-472

Dear Mr. Sisto:

This letter is in response to your correspondence dated November 2, 2000. You request
that the Office of Generic Drugs (OGD) provide bioequivalence recommendations
regarding Levothyroxine Tablets, 25 mcg, 50 mcg, 75 mcg, 88 meg, 100 meg, 112 mcg,
125 mcg, 175 mcg, 200 mcg, and 300 meg. OGD provides the following comments:

1.

The labeling for the reference listed drug (RLD), Unithroid™ Tablet
(Levothyroxine Sodium), states that it should be taken on an empty stomach.
Therefore, the Division of Bioequivalence (DBE) requests that you conduct only a
single-dose fasting in-vivo bioequivalence study comparing your Levothyroxine
Tablets, 300 mcg, to the RLD. This recommendation is consistent with the
Guidance for Industry, “‘Bioavailability and Bioequivalence Studies for Orally
Administered Drug Products — General Considerations,” issued on October 27,
2000. The DBE recommends that you use a 35-day washout period for a two-way
crossover design. Alternatively, you may use a parallel design with equal numbers
of male and female subjects in ¢ach treatment group.

The DBE recommends that you measure only levothyroxine (T4). A 600 mcg
dose is recommended to detect T4 above baseline levels. Blood samples should

be collected up to 48 hours.

The lower siwengths of the Levothyroxine Sodium Tablets are eligible for a waiver
of in-vivo bicequivalence study requirements based on (1) acceptable
bioequivalence study on the 300 meg strength, (2) acceptable dissolution testing

for all strengths, and (3) proportional similarity in the formulations of all strengths.
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If you have any questions, please call Steven Mazzella, R.Ph., Project Manager, Division
of Biocquivalence at (301) 827-5847. In future correspondence regarding this issue,
please include a flopy of this letter.

B Sincerely yours,

Gary J. Buehler

Acting Director

Office of Generic' Drugs

Center for Drug Evaluation and Research
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Bartle, Maggo L

Warzala, Ruth A; Sponaugle Jr, Richard G
. Scardina, Krista; Mazzella, Steven; Nwaba, Nina
Subject: 30 DAY EVA 76-187 REC 6-8-2001

76-187 LEVOTHYROXINE SODIUM TABLETS USP, 11 STRENGTHS MYLAN RECEIVED 6-6-2001

DISKETTES PROVIDING :ﬂ-I.E BIO ELECTRONIC SUBMISSION ESD BA/BE EVA WILL BE FORWARDED WITHIN &
DAYS

THANKS, .
MARGO
1
e
N
¥
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Bartle, Mago L

Patel, Rashmikant M; Fang, Florence S

lash ang, Florence S
) Beers Block, Patricia M; Holcombe Jr, Frank O; Sayeed, Vilayat A; Smela Jr, Michael
subject: FIRST GENERIC 76-186 7

FIRST GENERIC 76-187 LEVOj’HYROXINE SODIUM TABLETS USP, 11 STRENGTHS
MYLAN RECEIVED 6-6-2001_-

TEAM LEADER IS MIKE SMELA
THANKS,
MARGO

t.",?.,,‘..g i

!
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nmp—————1
= §\
NOVcrnbef 7‘, 2051 @B WFSL-’EVI‘-"i
N xS
Office of Generic Drugs, CDER, FDA Ernze -
Gary J. Buehler, Director > IR X I
Document Control Room
Metro Park North II
7500 Standish Place, Room 150
Rockville, MD 20855-2773

RE: ANDA 76-187; LEVOTHYROXINE SODIUM TABLETS, USP
25mcg, 50mcg, 7Smeg, 88meg, 100meg, 112meg, 125meg, 150meg, 175mcg, 200meg

and 300mcg
Dear Mr. Buchler, .o ‘g .
Reference is made to Mylan Pharmaceuticals' Abbreviated New Drug Application i 2\ o

identified above for Levothyroxine Sodium Tablets, USP. Reference is also made to the
Agency's October 10, 2001 correspondence to Mylan providir{g comments regarding the
bioequivalence studics submitted in the referenced application. The Agency requested a
copy of the SOP's for the analytical method used in the conduct of the bicequivalence
studies. It is our pleasure to provide to you the SOP’s for the analyticzl method of the
above study that were requested. The analytical methed is” therefore

- ———— . et nm
T

i -

If you have any questions please do not hesitate to contact me at

o

pue—y

c.c. Scott W. Chervenick, Ph.D., Mylan Pharmaceuticals Inc.
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-FDA CDER OGD CHEMI Co-

ANDA 76-187
OFFICE OF GENERIC DRUGS v
Food and Drug Administration ‘ : . § .
HFD-600, Mctro Park North T ! z '
7500 Standish Place, Room 150 . C
- Rockville, MD 20855-2773
Fax: 301-594-0180
FAX TRANSMISSION COVER SHEET
TO: APPLICANT: Mylan PharmaceutiosisInc. | TEL: 304-599-2595
ATTN: Frank R Sisto FAX: 304-285-6407
FROM: Sarsh Ho . PROJECT MANAGER: 301-827-5754
DATE: March 28, 2002 PAGES: 1 (excluding cover page)
Dear Sir:

‘This facsimile is in reference to your sbbrevisted new drug application dated Juns S, 2001, submitted
pursuaat to-Sextion 505() of the Faderal Food, Drug, and Cosmetic Act for Levothyroxine Sodium
Tablets USP, 25 mcg, 50 meg, 75 mog, 88 mcg, 100 moeg, 112 meg, 125 meg, 150 meg, 175 meg, 200
meg. and 300 mcg.,

Reference is also n‘m-ie 1o your amendments dated November 7, and November 12, 2001,

SPECIAL INSTRUCTIONS:
Bioequivalency comments provided.

THIS DOCUMENT 1§ (NTENDED ONLYFORWUSIOPTH}:PARWTOWHOMHBADDMAND
MAY CONTAIN INPORMATION THAT IS FRIVILEGED, CONFTDENTIAL, OR PROTECTRD FRD!
DISCLOSURE UNDER APPLICABLE LAW.

If yecttved by somecus omar than the addseascs Or 8 perscs suthorined 10 daliver this & e hareby nctified taet wv disclosuss,
dissommation, copying. or othay action (0 the comtent uf this communication is mot mthorised. ummmumum lenst iemmodiaaely
notidy ws iry %icphONS nd TeTa 1T 30 08 ¥y Sl 28 the sbove addresn.
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ANDA 76-187

OFFICE OF GENERIC DRUGS

Food and Drug Administration
HFD-600, Metro Park North II
7500 Standish Place, Room 150
Rockville, MD 20855-2773
Fax: 301-594-0180

FAX TRANSMISSION COVER SHEET

TO: APPLICANT: Mylan Pharmaceuticals Inc.  TEL: 304-599-2595 ' ,t '
‘ ATTN: Frank R. Sisto FAX: 304-285-6407 ! ? .
. FROM: Sarah Ho PROJECT MANAGER: 301-827-5754
DATE: March 28, 2002 PAGES: 1 (excluding cover page)
Dear Sir:

This facsimile is in reference to your abbreviated new drug application dated June S, 2001, submitted
pursuant to Section 505(j) of the Federal Food, Drug, and Cosmetic Act for Levothyroxine Sodium
Tablets USP, 25 mcg, 50 mcg, 75 mcg, 88 mcg, 100 mcg, 112 meg, 125 meg, 150 meg, 175 meg, 200
mcg, and 300 mcg. '

Reference is also made_to your amendments dated November 7, and November 12, 2001.

SPECIAL INSTRUCTIONS:
Bioequivalency comments provided. .

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND
MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM

DISCLOSURE UNDER APPLICABLE LAW.

If received by someone other than the addressee or a person authorized to deliver this document 10 the addressee, you are hereby notified that any disclosure,

dissemination, copying, or other action to the content of this communication is not authorized. If you have received this document in error, please immedistely
" potify us by telephone and retwn it to us by mail at the above address,

e
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4
BIOEQUIVALENCY COMMENTS

ANDA: 76-187 APPLICANT: Mylan Pharmaceuticals

DRUG PRODUCT: Levothyroxine Sodium Tablets USP, 0.025 mg,
0.050 mg, 0.075 mg, 0.088 mg, 0.100 mg, 0.112 mg, 0.125 mg,
0.250 mg, 0.175 mg, 0.200 mg & 0.300 mg

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

We acknowledge that the dissolution testing has been
incorporated into your stability and quality control
programs as specified in USP 24.

Please note that the bicequivalency comments provided in
this communication are preliminary. These comments are
subject to revision after review of the entire application,
upon consideration of the chenmistry, manufacturing and
controls, microbiology, 1labeling, or other scientific or
regulatory issues. Please be advised that these reviews/

;z._.

may result in the need for additional biocequivalency: -

information and/or studies, or may result in a conclusicn
that the proposed formulation is not approvable.

Sincerely yours,

AT OOt 5 8 e

Dale P. Conner, Pharm. D.

Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research
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#3

- OFFICE OF GENERIC DRUGS
_ DIVISION OF BIOEQUIVALENCE
ANDA #: 76-187 SPONSOR : Mylan Pharmaceuticals

DRUG AND DOSAGE FORM : Levothyroxine Sodium Tablets USP

STRENGTH(S) : 0.025 mg, 0.050 mg, 0.075 mg, 0.088 mg, 0.100 mg, 0.112 mg, 0.125 mg,
0.150 mg, 0.175 mg, 0.200 mg & 0.300 mg

TYPES OF STUDIES : Fasting SD Studies (for 0.075mg, 0.125 mg & 0.300 mg)
CINICAL STUDY SITE(S): —————

ANALYTICAL SITE(S) : memmem—o""

STUDY SUMMARY : Acceptable
DISSOLUTION: Acceptable
WAIVER REQUEST: Acceptable

DSI INSPECTION STATUS

. { -
Inspection needed: | Inspection status: Inspection results: i [
NO T F o

Fir;t Generic _YES Inspection requested: (date)
New facility Inspection completed: (date)
For cause .

Other —_—

PRIMARY REVIEWER : Hoainhon Nguyen BRANCH : I

INITIAL : — : DATE : /-4 - |
TEAM LEADER :, Yih-Chain Huang BRANCH: I
INITIAL :  — DATE: 1 [30/2ev]
i
-\ ‘ T
, DIRECTOR. DIVISION OF BIOEQUIVALENCE : DALE P. CONNER, Pharm. D.
'fvmrrm.: = . DATE:_12{31]2m)
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LEVOTHYROXINE SODIUM TABLETS
USP, 0.025 mg, 0.050 mg, 0.075 mg, 0.088 mg,

Mylan Pharmaceuticals
Morgantown, WV

0.100 mg, 0.112 mg, 0.125 mg, 0.150 mg, 0.175

mg, 0.200 mg & 0.300 mg
ANDA 76-187  ~
Reviewer: Hoainhon Nguyen
W #76187an0l.doc”

Submission Date: 11/07/01 & 11/12/01

Review of a Study Amendment

LB

-\

:Sc-me'.', cﬂl"

The firm has submitted the cutrent amendment in response to the DBE deficiericy letter dated
October 10, 2001. The deficiency comments were as follows:

e

——

~ -
‘f.'v-ﬁ\ ol
F

The demographic information concerning the race of all subjects who were enrolled in the

studies.”

The firm’s responses are summarized below.

L_Firm’s Responses:
M"‘"“
(_’-.——-..._m. -
(&"""—""-A*'
M.-—-»n-h--—a -

W'”Af&\ .

-

L n'-wvﬂqr:.n.-.m_ .

. | S abeanreSm o oy L
PP st

i
~.

—— e

s SEBANGAS TS N——~—
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5. The demographic information including the race of all subjects was provided. The
information is summarized below.

For Study LEV 7 (Fasting Study for the 75 ug Strength):

Gender (n) = Meag Age Mean Height, cm Mean Weight, kg
' ~ (Range) (Range) . (Range)

Female (18) o 27(1845) 166 (150-178) 64 (54-75)

Male (16) 22(18-29) 181 (165-190) 80 (62-98)

Race: Black (0), Caucasian (34), Hispanic (0), Asian (0)

For Stud VO-0054 ting Study for the 125 pg S

Gender (n) Mean Age c ei Mean Weight kg
(Range) (Range) (Range)

Female (15) 33 (20-48) 167 (152-188) 68 (58-95)

Male (15) 26 (18-44) 181 (168-193) 78 (67-100)

Race; Black (0), Caucasian (29), Hispanic (d), Asian (0), Native American (1)

For Study LEV ting Study for the 300 pg Strength): i

P

Gender (n Mean Age Mean Height, cm Mean Weight. kg - ~
(Range) (Range) {Range)

Female (11) 29 (18-46) 182 (173-196) 67 (58-90)

Male (25) 25 (18-50) 182 (173-196) 78 (60-93)

Race: Black (0), Caucasian (35), Hispanic (0), Asian (0), Native American (1)

II. Comments: All of the firm's responses are adequate and acceptable. The bioequivalence
studies, Nos. LEVO-0057, LEVO-0054 and LEVO-0062, as reviewed in the current amendment
and the original submission (06/05/01), are found acceptable. The studies demonstrate that the
test and reference products are equivalent in the rate and extent of absorption as measured by
log-transformed CMAX and AUC of T4.

From the review.of the original submission, the following was also addressed:

1. Formulation Comments: All inactive ingredients in the formulations of all strengths were
reviewed and found to-be present at or below levels cited in the FDA Inactive Ingredient Guide
(1996) for approved drug products. The formulations are proportionally similar by Definition 2
of the current general BA/BE guidance.

2. Dissolution Comments: The test and reference products meet the USP specification of NLT
70% of the labeled amount of levothyroxine dissolved in 45 minutes. Similarity Factor F2
calculated between the highest strength and other strengths was acceptable (greater than 50).
The dissolution data are acceptable.
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IIL Recommendations:

1. The single-dose, fasting bioequivalence study conducted by Mylan on the test product,
Levothyroxine Sodiem-Tablets, 300 ug, lot # R1HO708, comparing it with the reference product,
Jerome Stevens' Levothyroxine Sodium Tablets, 300 pg, lot # 008500, has been found
acceptable by the Division of Bioequivalence. The study demonstrates that the test product,
Mylan's Levothyroxine Sodium Tablets, 300 ug, is bicequivalent to the reference produet,
Jerome Stevens’ Levothyroxine Sodium Tablets, 300 pg, under fasting conditions.

2. The single-dose, fasting bioequivalence study conducted by Mylan on the test product,
Levothyroxine Sodium Tablets, 125 g, lot # R1IH0750, comparing it with the reference product,
Jerome Stevens’ Levothyroxine Sodium Tablets, 125 pg, lot # 003799, has been found
acceptable by the Division of Bioeguivalence. The study demonstrates that the test product,
Mylan’s Levothyroxine Sodium Tablets, 125 jig, is bioequivalent to the reference product,
Jerome Stevens' Levothyroxine Sodium Tablets, 125 g, under fasting conditions.

3. The single-dose, fasting bioequivalence study conducted by Mylan on the test product,
Levothyroxine Sodium Tablets, 75 pug, lot # R1H0747, comparing it with the reference product,
Jerome Stevens’ Levothyroxine Sodium Tablets, 75 pg, lot # 004100, has been found acceptable
by the Division of Bioequivalence. The study demonstrates that the test product, Mylan’s L
Levothyroxine Sodium Tablets, 75 pg, is bioequivalent to the reference product, Jerome Steveps}~ - -
Levothyroxine Sodium Tablets, 75 ug, under fasting conditions. |

4. The in vitro dissolution testing conducted by Mylan on its Levothyroxine Sodium Tablets,

300 pg, 200 ug, 175 pg, 150 ug, 125 pg, 112 ug, 100 ug, 88 ug, 75 pg, SO pg and 25 pg, has
been found acceptable by the Division of Bioequivalence.

The dissolution testing should be incorporated by the firm into its manufacturing controls and
stability program. The dissolution testing should be conducted in 500 mL of 0.01 N HC1
containing 0.2% SLS at 37C using USP XXIV apparatus II(paddle) at 50 rpm. The test product
should meet the following USP specifications:

Not less than 70% of the labeled amount of the drug in the dosage form is dissolved in 45
minutes. ,

S. The firm has demonstrated that the formulations of its Levothyroxine Sodium Tablets, 200
ug, 175 ug, 150 ug, 112 pig, 100 ng, 88 pg, 50 g and 25 ug, are proportionally similar to the
formulations of the 300.ug, 125 pug and 75 pg strengths that underwent in vivo bioavailability
testing. The biowaiver request of these strengths is granted. The test product, Mylan's
Levothyroxine Sodium Tablets, 200 ug, 175 pg, 150 pg, 112 pg, 100 pg, 88 pg, 50 pug and 25
|8, is deemed bioequivalent to the reference product, Jerome Stevens’ Levothyroxine Sodium
Tablets, 200 pg, 175 pug, 150 pg, 112 pg, 100 pg, 88 g, SO ng and 25 ug, respectively.
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Dale P. Coriner\Pharm. D. '
Director, Division of Bioequivalence

.‘/ %
{Hoaifthon Nguyen

Division of Bioequivalence

Review Branch] . -

RD INITIALED YHUANG \%\ \ ‘,/go/u.v )

FT INITIALED YHUANG

>\

Cont..

Date: Jz'} 34 200)

cc: ANDA # 76-187 (original, duplicate), HFD-652(Huang, Nguyen), Drug File, Division File
l-INguyen/07—30-OlIW #76187an01.doc

Also as V:\firmsam\mylan\ltrs&rev\76187an01.doc
Attachment: None
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BIOEQUIVALENCY COMMENTS

ANDA: 76-187 APPLICANT: Mylan Pharmaceuticals

DRUG PROBUCT: Levothyroxine Sodium Tablets USP, C.025 mg,
0.050 mg, 0.075 mg, 0.088 mg, 0.100 mg, 0.112 mg, 0.125 mg,
0.150 mg, 0.175 mg, 0.200 mg & 0.300 mg

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

:We acknowledge that the dissolution testing has been
incorporated into your stability and quality control
programs as specified in USP 24.

Please note that the biocequivalency comments provided in

this communication are preliminary. These comments are
subject to revision after review of the entire application,

upon consideration of the chemistry, manufacturing and o\
controls, microbiology., labeling, or other scientific or §-
regulatory issues. Please be advised that these reviewsy Z‘
may result in the need for additional biocequivalency. ~
information and/or studies, or may xresult in a conclusion

that the proposed formulation is not approvable.

Sincerely yours,

A 4119
'Dale P. Conner, Pharm. D.
Director, Division of Biocequivalence
Office of Generic Drugs
Center for Drug Evaluation and Research
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CC:ANDA 76-187

ANDA DUPLICATE

DIVISION FILE T .

FIELD COPY .

HFD-652/ Bio Secretary - Bio Drug File
HFD-652/ HNguyen

HFD-652/ YHuang

Endorsements: (Final with Dates)
HFD-652/ HNguyen _ . )
HFD-652/ YHuang 11 {30/
HFD-617/ K. Scardint” = 3/4//ip
HFD-650/ D. Conner” ™~ 45 iy

VAFIRMSAMMYLANLTRS&REV\76187AN01.DOC

Printed in finalon / /
BIOEQUIVALENCY - ACCEPTABLE

1. STUDY AMENDMENT (STA)

2. STUDY AMENDMENT (STA)

OUTCOME DECISIONS: IC - Incomplete
AC - Acceptable

WINBIO COMMENTS:

0423

Submission date: 11-07-01 Y
11-12-01 §
3~

!
Strength: 0.075 mg, 0.125 mg & 0.300mg . -
Outcome: AC

Strength: 0.075 mg, 0.125 mg & 0.300 mg
Outcome: AC

UN - Unacceptable



- OFFICE OF GENERIC DRUGS
«- DIVISION OF BIOEQUIVALENCE

£

ANDA #: 76-187 SPONSOR : Mylan Pharmaceuticals

DRUG AND DOSAGE FORM : Levothyroxine Sodium Tablets USP

STRENGTH(S) : 0.025 mg, 0.050 mg, 0.075 mg, 0.088 mg, 0.100'mg, 0.112 mg, 0.125 mg,
0.150 mg, 0.175 mg, 0.200 mg & 0.300 mg

TYPES OF STUDIES : Fasting SD Studies (for 0.075mg, 0.125 mg & 0.300 mg)
CINICAL STUDY SITE(S)

ANALYTICAL SITE(S) -

STUDY SUMMARY : "Acceptable
DISSOLUTION: Acceptable
WAIVER REQUEST: Acceptable

DSI INSPECTION STATUS

b |
Inspection needed: Inspection status: Inspection results: Y
NO ; .
i | First Generic _YES Inspection requested: (date)
New facility Inspection completed: (date)
For cause —_—
Other —

PRIMARY REVIEWER : Hoainhon Nguyen BRANCH : I

WNTAL:__/8/ _____  DATE:.il-29-0f

TEAM LEADER : Yih-Chain Huang  BRANCH: 1
INITIAL : ___ 5‘ DATE: 1 /30/2ev)

Y Lo

.. U j
DIRECTOR, DIVISION OF BIOEQUIVALENCE : DALE P. CONNER, Pharm. D.

'j;fINI'I'IAL: = /S__/_’_ DATE: __| 1100}
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MYLAN PHARMACEUTICALS INC

781 Chestnut Ridge Road e P. O. Box 4310 « Morgantown, Wast Virginia 26504-4310 U.5.A. « (304) 599-2505

~

November 12,2001 .

2
ey P

Office of Generic Drfugs, CDER, FDA 1
Gary J. Buehler, Director

Document Control Room . BIOEQUIVALENCE AMENDMENT
Metro Park North Ii ’

7500 Standish Place, Room 150
Rockville, MD 20855-2773

RE:  ANDA 76-187; LEVOTHYROXINE SODIUM TABLETS, USP
0.025MG, 0.050MG, 0.075M@G, 0.088MG, 0.100MG, 0.112MG, 0.125MG
0.150MG, 0.175MG, 0.200MG AND 0.300MG
RESPONSE TO AGENCY CORRESPONDENCE DA'I;ED OCTOBER 10, 2001

Dear Mr. Buehler:

Aw"

Reference is made to the Abbreviated New Drug Application (ANDA) identified above, which s currently ¥ '
under review, and to the bicequivalency comments pertaining to this application which ware provided to £ ’

Mylan by facsimile on October 10, 2001 (refer to Attachment 1). i response to the October 10, 2001
commaents, Mylan would like to amend this application as follows:

Regarding Assay Methodology Reports (all 3 studies):

FDACOMMENT 1: o=
MYLAN RESPONSE: - -

FDA COMMENT 2: ,-f P TSRINEe-- ©

MYLAN RESPONSE: S _____
W“
/__.-—-.—‘—‘"—~
’--\‘

e —————

GAPROUECTANDALEVOTHYROXINEVWGENC Y-2IO-ALETTER-DATED-101001 .doc
Deporment—Fox Numben nformation Systems
Q08 2856403 Label Control
Admnshration €304) 599-7284 Legal Servicas
Business Deveiopment (304) 509-7284 Mantenance & Engneenng
Human Resouces Q04) 08-5408 Medical Unit
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Gary J. Buehler
Page20f2

FDA COMMENT 3: - »~ =a_

MYLAN RESPONSE: "~
r—--_-..

FDA COMMENT 4,
MYLAN RESPONSE:

A~

R : 1

REGARDING CLINICAL STUDY REPORTS

FDA COMMENT: in the study clinical reports, the foilowing information was not provided for all 3
biostudies and currently requested by the Division of Bloequivalence:

The demographic information concerning the race of all subjects who were
enrolled in the studies.

MYLAN RESPONSE: The demographic sumrmary tables that were praviously submitted in the original
application have been updatad to provide race information. The revised
demographic tables are provided in Attachments 11, 12, and 13 for LEVO-0057,
LEVO-0054 and LEVO-0062, respectively.

This amendment is submitted in duplicate. Shoukt you require additional information or have any
questions regarding this.amendment, please contact the undersigned at (304) 598-2595, ext. 6600 or via
tacsimile at (304) 285-6407. ;

Sincerely, C e e .
A // NOV 13 2001

Frank R. Sisto

Vice President

Regquiatory Affai o

FRSAlr

QAPROJECTVNDALEVOTHYRQXINEAWGENCY-BIO-LETTER-DATED- 101001.dog
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NDA 76187

Levothyroxine Sodium
Tablets USP

0.025mg, 0.05mg, 0.075mg,
0.088mg, 0.1mg, 0.122mg,
0.125mg, 0.15mg, 0.175mg,
0.2mg and 0.3mg

Mylan Pharmaceuticals
Approval Date: June 5, 2002

Correspondence
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MYLAN PHARMACEUTICALS INC frr«" A

. 781 Chestut Ridgs Road P, ©. Box 4310 » Morgantown, West Virginio 26504-4310 US.A. » (304) 599_2¥§y

~-

July 12,2001 _

Office of Generic Drugs, CDER, FDA
Gary J. Buehler, Acting Director
Document Control Room

Metro Park North II
7500 Standish Place, Room 150 REW e e
Rockville, MD 20855-2773 Seed LR LN

RE: LEVOTHYROXINE SODIUM TABLETS, USP
25MCG, 50MCG, 75SMCG, 88MCG, 100MCG, 112MCG,
125MCG, 1S0MCG, 175MCG, 200MCG AND 300MCG

: h ]
BIOEQUIVALENCE ELECTRONIC SUBMISSION ESD P
T
¥

. Dear Mr. Buehler: e

Reference is made to the Abbreviated New Drug Application (ANDA) for the

referenced product that was submitted to-the Agency on June 5,2001. Please find

enclosed a diskette providing the electronic submission, ESD, for the bioequivalence

studies [fasting studies LEVO-0057 (75mg), LEVO-0054 (125mg) and LEVO-0062

(300mg)] that were submitted in the ANDA. A copy of Mylan’s declaration that the

data contained on the electronic bioequivalence diskette is identical to the paper

submission except as noted in the companion document is presented in Attachment 1.

Should you have any questions or require additional information, please contact the

undersigned at telephone number (304) 599-2595, extension 6600 and/or facsimile

number (304) 285-6407.

Sincerely,

Frank R. Sisto

Vice President

Regulatory Affairs

Enclosures
Dopatnmh#i?onfq: e A ooe irformaiion Sysiems (304) 2856404 Purchaeing (300) 508-S401
prrcsciid N Gon s 728 Lacsl services (300 596 6408 e bavsopmart (300 8589
Susinass Deveiopment 304) 599-7204 Mandenance & Engineedng QM) F8-6411 Soies & Markeing (304) 083232
HumMan Reources (304) 596-5406 Madical Unit €304) $08-5445
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ggg -MYLAN PHARMACEUTICALS II&C
¥V 9 78 Chestnut Ridge Road e P. ©. Box 4310 » MorocntoMs\yr

\' L

~

Ta

.June 5, 2001

Office of Generic Drugs, CDER, FDA
Gary J. Buehler, Acting Director
Document Control Room

Metro Park North Il

7500 Standish Place, Room 150
Rockville, MD 20855-2773

RE: LEVOTHYROXINE SODIUM TABLETS, USP
25MCG, S50MCG, 75MCG, 88MCG, 100MCG, 112MCG,
125MCG, 150MCG, 175MCG, 200MCG AND 300MCG 2 |

¢

. hler: .

Dear Mr. Buehler: i ;_‘ ..

Pursuant to Section §05(j) of the Federal Food, Drug and Cosmetic Act and 21 CFR 314.92 and 314.94, ~

we submit the enclosed Abbreviated New Drug Application for:

Proprietary Name: None
Established Name: Levothyroxine Scdium Tablets USP, 25meg, 50meg, 75meg, 88mcg, 100meg,
112meg, 125meg, 150meg, 175meg, 200meg and 300meg
This application consists of a total of 37 volumes.
Archival Copy - 16 volumes.
Review Copy - 17 volumes.
Technical Section For Chemistry - 8 volumes.
Technical Section For Pharmacokinetics - 8 volumes.
Analytical Methods - 2 extra coples; 2 volume each,
NOTE: The Technical Section for Pharmacokinetics of the review copy and the archival copy each
contain a set of data diskettes for the bioequivalence studies conducted in support of this
application. In addition, the diskettes providing the Biocequivalence Electronic Submission ESD
(BA/BE) EVA will be forwarded to the Agency within the 30 day grace period.

This application provides for the manufacture of Levothyroxine Sodium Tablets USP, 25meg, 50meg, 75meg,
88mcg, 100meg, 112meg, 125meg, 150mceg, 175meg, 200meg and 300meg. Mylan Pharmaceuticals Inc., 781
Chestnut Ridge Road, Morgantown, WV 26505-2730, performs all operations in the manufacture, packaging,
and labeling of the dryg product.

It should be noted that this Abbreviated New Drug Application has been organized according to the Agency's

February 1998 Guidance for Industry - "Organization of an ANDA'. Pursuant to this guidance, Mylan commits
to resolve any issues identified in the methods validation process after approval.

GAPROJECTWNDALLEVOTHYROXINEASEC TIONS-01 THRUO7 .doc

Depariment—Fax Numben Informonon Systerms CX) 2850404 Purchaeing Q0d) 285401
Accouring (304) 2054403 Labei Controt (800) 845-0463 Qualtty Control Q00 508-8407
Adminisration (3040) 599-7284 Legoi Services (304) 590-5408 Ressarch & Development (304) 205-6409
Buainess Develoorment (304) 599-7204 Maintenance & Engineenng 004) 568-5411 Scles & Morweing C304) §98-3232
Humon Resources (304) 590-5408 Meacos Unit (304) 500-5445
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.

Gary J. Buehler
Page2or2

We ce_rtify that a true.copy of the technical sections of this application, as submitted to the Office of
Generic Drugs, has been forwarded to the FDA's Baitimore District Office. The following Table of
Contents and Readeﬁs Guide detail the documentation submitted in support of this application.

All correspondence regarding this application should be directed to the attention of the undersigned at

Mylan Pharmaceuticals inc., P.O. Box 4310, 781 Chestnut Ridge Road, Morgantown WV, 26504-4310
Telephone and facsimile inquiries may also be directed to the undersigned at teléphone n'umbef '
(304) 598-2595, extension 6600 and/or facsimile number (304) 285-8407.

Si

Frank R. Sisto . oemny O N
Vice President iy
Regulatory Affairs

FRS/dn

- T

G:PROJECTUADBALEVOTHYROXINEWSECTIONS-01 THRUO? doc
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NDA 76187

Levothyroxine Sodium
Tablets USP

0.025mg, 0.05mg, 0.075mg,
0.088mg, 0.1mg, 0.122mg,
0.125mg, 0.15mg, 0.175mg,
0.2mg and 0.3mg

Mylan Pharmaceuticals
Approval Date: June 5, 2002

Establishment Evaluation
Request
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ESTABLISHMENT EVALUATION REQUEST
DETAIL REPORT

Application: ANDA 76187/000 Action Goal:
Stamp: 06-JUN-2001" District Goal: 06-MAY-2002
Regulatory Due: Brand Name:
Applicant: MYLAN_PHARMS Estab. Name: LEVOTEYROXINR SODIUM
781 CHESTNUT RIDGE RD Generic Name:
MORGANTOWN, WV 265044310
Priority: ©~ T v .- Dosage Form: (TABLET)
org Code: 600- Strength: ALL 11 STRENGTHS
Application Comment:
FDA Contacts: M. DILLAHUNT (EFD-613) 301-827-5848 , Project Manager

M. SMELA JR {HFD-625) 301-827-5848 , Team Leader

DMPF NO: =—emee- AADA:
Responsibilities: '
Profile: CSN OAI Status: NONE
Estab. Comment: , ,
Milestone Name Date Req. Typelnsp. Date Decision & Reason Crett}r ..
SUBMITTED TO OC 11-JUL-2001 um?:.'!nbus,
Establishment: ———. Ll

—_—

L mame s SN

DMF No: AADA:
Responsibilities: ——— e
Profile: CTL OKI Statug: NONB
Estab. Comment:
Milestone Name Date Reg. Typelnsp. Date Decision & Reason Creator
SUBMITTED TO OC 11-JUL~2001 MIDDLETONS

Establishment: 1110315
MYLAN PHARMACEUTICALS INC

.781- CHESTNUT RIDGE RD
MORGANTOWN, WV 265054310

DMP No: -, ) ARDA:
Responsibilities: FPINISHED DOSAGE MANUFACTURER

Profile: - -- .TCM OAI Status: NOKRE

Estab. Comment:

Milestone Name Date Reg. TypelInsp. Date Decision & Reason Creator
SUBMITTED TO OC 11-JUL-~-2001 MIDDLETONS

Establishment: ————

—
. —
DMF No: . AADA: .
Responsibilities: A b S 2t
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ESTABLISHMENT EVALUATION REQUEST
DETAIL REPORT

OAI Status: NONE

Profile: CTL

Estab. Comment:

Milestone Nawe Date Reg. Typelnsp. Date Decision & Reason Creator
SUBMITTED TO OC_ 11-JUL-2003 MIDDLETONS

Establishment: —

D

—— s

e )

DMP No: AADA:

Responsibilities: oo

Profile: CTL OAI Status: NONE

Estad. Comment:

Milestone Name Date Req. Typelnsp. Date Decision & Reason Creator

SUBMITTED TO OC 11-JU0L-2001 MIDDLETONS
¥
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ESTABLISHMENT EVALUATION REQUEST

SUMMARY REPORT
Application:  ANDA 76187000 Priority: Org Code: 600
Stamp: 06-JUN-2001 Regulstory Due: Action Goal: District Goal: 06-MAY-2002
Applicanit: MYL4N PHARMS Erand Name:

781 CHESTNUT RIDGE RD
D;!OR,_GANTOWN, WV 265044310

FDA Contacts: M. DILLAHUNT  (HFD-613)

Established Name: LEVOTHYROXINE SODIUM
Generic Name:

Dosage Form: TAB (TABLET)

Strength: ALL 11 STRENGTHS

301-827-5848 , Project Manager

M. SMELA JR (HFD-625) * 301-827-5848 , Team Leader
Overall Recommendation: -
ACCEPTABLE on 01-AUG-2001by S. FERGUSON (HFD-324)301-827-0062
Smm—m—— T e —
Establishment: DMF No: —
Profile: CSN OAl Status: NGNE Responsibilities: —— .
Last Milestone: OC RECOMMENDATION ———. P -
Milestone Date:  30-JUL-2001 ;~ )
Decision: ACCIPTARIX ¢ £
Reason: DISTRICT RECOMMENDATION -
Establishment  ___. DMF No:
ey AADA No:
e ——————A———
S E—— -
Profilee CTL OAl Status: NONE Respomsibilities; = .

" Last Milestone: OC RECOMMENDATION

Milestone Date:  £1-JUL-2001

Reason: BASED ON PROFILE
Establishment: 1110318 "
MYLAN PEARMACEUTICALS INC
781 CHESTNUT RIDGE RD

MORGANTOWN, WV 265054310
Profile: TCM OAI Statns: NONI:
Last Milestone: OC RECOMMENDATION
Milestone Date:  26-JUL-2001
Decision: ACTEPTABLE. .
Reason: DISTRICT RECOMMENDATION

0434

DMF No:
AADA No:

Responsibilities: FINISHED DOSAGE

MANUFACTURER



o dre b NALAUAN Aubar)

ESTABLISHMENT EVALUATION REQUEST

SUMMARY REPORT
Establishment: ! ——— DMF No:
' AADA No:
o
Profile: CTL OAl Status: NONE Responsibilities: —_—

Last Milestone: OC RECOMMENDATION
Milestone Date:  11-JUL-2001

Decision: ACCEPTABLE

Reason: BASED ON PROFILE

’-ﬂ

c———
et — ————————

Profil: CTL OAI Status: NONT

Last Milestone: OC RECOMMENDATION
Milestone Date: 01-AUG-2001

Deciston: AGSERTABLE

Reason: DISTRICT RECOMMENDATION

DMF No:
AADA No:

Responsibilities: ______ .

ea
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PAGE(S) HAVE BEEN
REDACTED IN FULL
FROM THIS DOCUMENT

Reason;

___b(4) Confidential Commercial Information

___b(4) Trade Secret Information mZ |
y- Client and

%} Deliberative Process; Atto
Attorney Work Product Privileges

___b(6) Personal Privacy

__b(7) Law Enforcement Records
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4= L=2UuL FLOA CLER EEY ‘Page 1 of
ESTABLISHMENT EVALUATION REQUEST
SUMMARY REPORT
Application:  ANDA 76187/000 Priority: O:g Code: 600
Stamp: 06-JUN-2001 Regulatory Due: Action Goal: District Goal:  06-MAY-2002
Applicant  MYLAN PHARMS Brand Name:

781 CHESTNUT RIDGE RD
MORSANTOWN, WV 265044310

Established Name: LEVOTHYROXINE SODIUM
Generic Name:

Dosage Form: TAB (TABLET)

Strength: ALL 11 STRENGTHS

FDA Contacts: M. DILLAHUNT (HFD-613) 301-827-5848 , Project Manager
M.SMELAJR .. (HFD-625) 301-827-5848 , Team Leader
Oversil Recommendation: : .
ACCEPTABLE on 01-AUG-2001by S. FERGUSON (HFD-324) 301-827-0062
Establishment: ~ ——=""" DMF No:
AADA No:
v eeeem .
el
Profile: CSN OAI Status: NONE Respoasibilities e ’
Last Milestone: OC RECOMMENDATION ~ . } .
Milestone Date:  30-JUL-2001 . f* .
Decision: ACCEPTABLE I &
Reason: DISTRICT RECOMMENDATION e
Establishment: —— DMF No:
- AADA No:
. \/ o« ————
Profile: CTL OAI Status: NONE Responsibilitics:  —ememm—r——"

Last Milestone: OC RECOMMENDATION
Milestone Date: 11-JUL-2001

Decision: ACCEPTABLE
Réason: BASED ON PROFILE
Establishment: 11103158
MYLAN PHARMACEUTICALS INC
781 CHESTNUT RIDGE RD

¥ MORGANTOWN, WV 265054310

Profile: TCM OAI Status: NONE

Last Milestone: OC RECOMMENDATION
Milestone Date:  26-JUL-2001

Decision: ACCEPTABLE

Reason: DISTRICT RECOMMENDATION

0437

DMF No:
AADA No:
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MANUFACTURER
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ESTABLISHMENT EVALUATION REQUEST
SUMMARY REPORT
Establishment: DMF No:
— AADA No:
————
-
v T
2L
X3
Profile: CTL OAI Status: NONE Responsibilities:”  —mee———rv-
Last Milestone: OC RECOMMENDATION
Milestone Date: 11-JUL-2001 .
Decision: ACCEPTABLE
Reason: BASED ON PROFILE
Establishment - e _ DMF No:
— AADA No:
v J—
M'_—.
Profile: CTL OAI Status: NONE Respomsibilities:  —~————r.
Last Milestone: OC RECOMMENDATION ,
Milestone Date: 01-AUG-2081 } Lo--
“Decision: ACCEPTARLE N
Reason: DISTRICT RECOMMENDATION I i

. 0438




NDA 76187

Levothyroxine Sodium
Tablets USP

0.025mg, 0.05mg, 0.075mg,
0.088mg, 0.1mg, 0.122mg,
0.125mg, 0.15mg, 0.175mg,
0.2mg and 0.3mg

Mylan Pharmaceuticals
Approval Date: June 5, 2002

Chemistry Review / CMC
Labeling Def Corresp

0439



1.
2.
3'

CHEMISTRY REVIEW NO. 1 (one)
ANDA §  76-187

NAME AND AODDRESS OF APPLICANT
Mylan Pharmaceuwticals Inc.
781 Chestnut Ridgo Road
Morgantown, Wv¥26504-4310

LEGAL BASIS FOR SUBMISSION

The reference listed drug for this ANDA is UnithroidO'(Levothyroxinn Sodium)
Tablets manufactured by Jercme Stevens Pharmaceuticals, Inc.

There are no patents that claim the listed drug referred to in this lpplicntaon
The referenced product is not covered by any exclusivity provisions.

.. SUPPLEMENT (s
None

PROPRIETARY
None

NONPROPRIETARY NAME
levothyroxine Sodium Tablets USP

SUPPLEMENT (s) PROVIDE(s) FOR: , '
N/A ' . 1 :
AMENDMENTS AND OTHER DATES: . N ol

Date of submission: June 5, 2001

PRARMACOLOGICAL CATEGORY
Levothyroxine is effective as replacement or supplement therapy in
hypothyroidism of any etiology, except transient hypothyroidism during the
recovery phase of subacute thyroiditis.
Levothyroxine is alsc effective in the supprossion of pituitary TSH
secretion in the treatment or prevention of var;ous types of euthyroid goiters.

Rx or OTC
Rx

.- RELATED IND/NDA/DMF (s) ) )
NDA 21210 Jerome Stevens’ Unithroid® tabdlets
_—/"\

DOSAGE FORM :.

Tablet =

POTENCY K

25 meg, 50 mcg, 75 nng. 88 mcg, 100 mcg, 112 meqg, 125 meg, 150 meg,
175 mcg, 200 meg and 300 meg
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15. CHEMICAL NAME AND: STRUCTURE

lLevothyroxinae sodium [25416-65~3] -
Chemical name: L-Tyrcsine-o-(4-bydroxy-3 S-diiodophenyl)-3, S-diiodo-nono-sediun salt
Synenyms: 1-3,3',5,5'~tetraiodothyronine, sodium salt (pentahydrate)

CypHipINNAO, : - l -
798.85607 (anhydrous) ) .
; :. .

. 16.  RECORDS AND REPORTS
g Fone
17° COMMENTS
. This application is not approvable due to the deficiencies in the following
?i;.;;ug substance (25 analytical method

18. CONCLUSIONS AND RECOMMENDATIONS

This application is not approvable.

19, REVIEWER!: DATE COMPLETED:
ianq-fI Ruang, Ph.D. 1071I/01:11§5751
Endorsed by James Fan 10/11/01;11/5/01
V4
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11.

12.

13.

1‘.

CHEMISTRY REVIEW NO. 2 (two)
ANDA # 76-187

NAME AND ADDRESS OF APPLICANT
Mylan PharmacButicals Inc.
781 Chestnut Ridge Road

P.0. Box 4310; .

Morgantowrf; WV 26504-4310

LEGAL BASIS FOR SUBMISSION

The reference listed drug for this ANDA is Unithroid® (Levothyroxine Sodium)
Tablets manufactured by Jerome Stevens Pharmaceuticals, Inc.

There are no patents that claim the listed drug referred to in this application.
The referenced preduct is not covered by any exclusivity provisions.

SUPPLEMENT (s)

None

PROPRIETARY NAME
None

NONPROPRIETARY NAME

et

Levothyroxine Sodium Tablets USP

SUPPLEMENT (s) PROVIDE(s) FOR: ' Ve
N/A i

AMENDMENTS AND OTHER DATES: : :‘ "
Date of submission: June 5, 2001 oo "

Minoz amendment: January 19, 2002
Telephone amendment: April 19, 2002

PHARMACOLOGICAL CATEGORY
Levothyroxine is effective as replacement or supplement therapy in
hypothyroidism of any etiology, except transient hypothyroidism during the
recovery phase of subacute thyroiditis.
Levothyroxine is also effective in the auppression of pituitary TSH
secretion in the treatment or prevention of various types of euthyroid goiters.

Rx or OTC
Rx
RELATED_IND/NDA/DMF(s) ,
‘NDA 21210 Jercme Stevens’ Unithroid® tablats N
W_
DOSAGE FORM
‘Tablet
.4
POTENCY - T

——————

25 meg, 50 mcg. 75 mcg, B8 mcg, 100 mcg, 112 meg, 125 meg, 150 meg,
175 meg, 200 mecg and 300 mcg
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15. CHEMICAL NAME AND STRUCTURE
’

Levothyroxine sodium [25416-65-3)

Chemical name: L-Tyrosine-0O-(4-hydroxy-3,5-diiodophenyl)=-3, 5-diiodo~mono-sodium salt

Synonyms: 1-3,3',5, 5'-tetraiodothyron1nt, sodium salt {pentahydrate)

CisB10INa0,
798.85607 (anhydrous)

RECORDS AND REPORTS
None

COMMENTS

This application is approvable.
18. CONCLUSIONS AND RECOMMENDATIONS

This application is approvable.

19, REVIEWER: ) DATE COMPLETED:

Liang-Lii RHuang, Ph.D. 4/23/02

Endorsed by James Fan - . 4/23/02

0444
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"l.MYLAN PHARMACEUTICALS INC

o __J 781 Chesmut Ridge Road « P. O. Box 4310 « Morgantown, West Virginio 26504-4310 U.S.A. e (304) 599-2595

Apri 18, 2002 % . BIDABUPP AMEND

Offica of Generic Drugs, €PER, FDA i

Gary J. Buehier, Dirdctor - N/A‘n

Document Control Room TELEPHONE AMENDMENT

Metro Park North Ii (CMC INFORMATION ENCLOSED)

7500 Standish Place, Room 150 .

Rockville, MD 20855-2773

RE: LEVOTHYROXINE SODIUM TABLETS USP, 25MCG, 50MCG, 75MCG, 88MCG,
100MCG, 112MCG, 125MCG, 150MCG, 175MCG, 200MCG AND 300MCG
ANDA 76-187
RESPONSE TO AGENCY TELEPHONE CALL OF APRIL 18, 2002

Dear Mr. Bushler.

Reference is made to the Abbreviated New Drug Application identified above, which is currently under review.
Reference is also made to an April 18, 2002 telephone conference held between Dr. Paul Schwartz, Mr. James
Fan, Dr. Sarah Ho and Mr. Liang Lii Huang of your Office, and representatives from our firm pertaining to they’
review of this application. As agreed during the telephone conference, Mylan wishes to amend the appicaﬁop by
revising the finished drug product stability speuﬁmbons for related compounds as follows:

Not More Than— Individual Known impurities —— L e
Not More Than —— “Other individual Impurity .
Not More Than — Total Impurities (exciuding Liothyronine sodium)

-~

e P hma ey e e e PTRASS a  ATRAS S

* The drug product specifications and post-approval stability protocols have been revised to reflect the agreed upon
stability specifications for related compounds. The revised specifications and stability protocols are provided in
Attachments A and B, respectively.

Pursuant to 21 CFR 314.96(b), we certify that a true copy of this amendment, as submitted to the Office of Generic
Drugs, is also being forwarded to the FDA's Baltimore District Office.

This amendment, which was submitted vis facsimile on the date hoted above, is also submitted in duplicate hard
copy via Federal Express mail. Should you require additional information or have any questions regarding this
amendment, please contact the undersigned at (304) 589-2535, ext. 6600 or via facsimile at (304) 285-6407.

Sincerely, 2. S . -
- A. 14,2'7.,47@6?-5 7
Frank R, Sisto - .
Vice President : . RECE
Regulatory Affairs *EIVED
FRS/dn _ APR 2 2 2002
Enclosures OGD / CDER
(304) 206-6408 Purchasng (S04) $96-8401
M@'NCW‘WWW mmomuum« @O0 848-0863 Quasy Conirol £300) 3968407
(306 599-7284 Lepcs Services (300 808-3408 Qesearch & Deveicoment (304) 206-6409
wmm (300 597204 Martenance & Engineemng 00 590-5411 Sales & Mareeting (30D 5986-3232

(304) 500-5400 Medica Unit (300 578-6448
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APPROVAL SUMMARY
: REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT
o LABELING REVIEW BRANCH

ANDA Numbar . 76-187
Dats of Submission Jan. 18, 2002
Applicant Mylan Pharmacsisticals inc.
Drug Name Levothyroxins Sodium Tablets USP
Strength(s) 0.025 mg, 0.05 mg, 0.075 mg, 0.088
mg, 0.112 mg, 0.125 mg, 0.15 mg,
0.175 mg, 0.1 mg, 0.2 mg, 0.3 mg

FPL Approval Summary

Container Labeis

0.025 mg, 0.05 mg, 100s Submitted January 18, 2002 vol.

0.075 mg, 0.088 mg, ) 7 4.1blue
0.1 mg, 0.112mg, .

0.125mg, .15 mg,

D175 mg, 0.2 mg, 0.3 mg

Package insert Labeling LVTX:R1 Submitied January 18, 2002 vol.
. 4.1 .

Rev. Date Nov. 2001

.;BAS1S OF APPROVAL:
- - No Patent Data For NDA 21-210.

" No Exclusivity Data For NDA 21-210.

Referance Listed Drug
RLD on the 358(h) form Unithorid Tablets
NDA Number 21-210-
RLD established name Levothyroxine sodium
Fim Jerome Stevens Pharmacsuticals
Currently spprvoved Pl  S-001
AP Dats -8/21, 2000.

Note: )

il

P
Y

REVIEW OF?’ROFESS'ONAL LABELING CHECK LIST
Established Name
" Difarent name tian On ACORGAENCS 10 Ne Jeter?

...,ﬁ._,.'..a_

s this product 8 USP kem? If 80, USP supplemaent in which verificston was assured. USP 23 X

Is €8 name different than hat used in the Orange Book?

¥ not USP, hes the product name bean proposed in the P57
Error Prevention Analysis
Fas the firm proposad 8 propnetary name? if yes, compiste this subsection.
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To you £nd the NevMe CORCIONSDIS7 LISt reasons in FTR, I 30. Consider. Misieading 7 Sounds or koaka ke snother
name? USAN stem presert? Prefix or Suffix presert?

Has the Name been forwamed i 1he Labeiing and Nomenciatre Commiiss? ¥ 80, whst wers the
recommendations? ¥ the neme.was unacceptabls, has the firm bean notifled?

Packaging BN

18 T8 8 new PACRBOIG CONFGAAIEON, Nver been Sporoved by s ANDA or NDA? W yed, Geecibe i FTR.

I3 this peckage aze MISMAEHed with the recornmendes dosage? ¥ yest, the Poison Prevention ACt may requirs &
CRC.

he peckage propossd have any safety snd/or reQuisiory concems?

1V product peckaged in syringe, coukd there be sdverss patient ouicoms f given by direct IV injection?

— e e e
Confact between 1he DOSAGE AND ADMINISTRATION and INDICATIONS sections and the packaging

configurstion?

is the strength and/or concentration of the product Unsupporied by the neert isbeling?

Is the color of the contaner (1.e. the coior of the cap of a myciristic ophihaimic) or cap incorrect?

equire cartoning? Must the peckage insert accomparny 1he procuct?

Indhwaual Cartons requred? 1ssues for FTR: (nnovetor Individually Canoned? Light senaitive produdt which rmight.

Npmwo&.dnym?

Labeling

nhmdhmnuuthmumhpm7 mmhhmmm
on the label).

mwﬂdbmmmmmﬂ

s e corporsia J0go lerper than 173 container lsbeli? (NO reguistion - ses ASHP gudelines)

Labeling(continued)

Coes RLD meka specsl difterentation 1or Tus Labei? (1.5.. PEANG STangth vs AGUK Nl SOLIGON Ve CONCentate,
Waming Sistamants thet might be in red for the NDA)

18 1he MBNUEICEISG ByfCISTIOURDr SEBIMSNt InCOMact O Mlaely INCONUISIIN Dytween beis nd being? 18 *Joirty
Mannfactured by...", siatement nesded?

'-r,.(-_'-g.

Failure 10 Cescribe 304S Oral Gossge Jorm identifying markings in HOW SUPPLIED?

Has the finm leiled 1o sdequataly support compatiblity or stability Cleims which appeer in the insert lebeling? Nots:
mmmuummmm

1

_Scoring: Descrit ing configuration of RLD snd applicant (pege #) In the FTR

is the scoring conbgursiion differant than the RLD?

Tes the fm fasad 1 describe the scoring I the HOW SUPPLIED secbon?

inactive Ingredisnts: (FTR: List pege # in appication whers inactves are isted)

Ooes tha product contain aicohai? K 50, has the acaracy df the statement been confimed?

F,‘ x

Do any of the inactives differ in concentration for thes route of sdministrsbon?

Any acverse sfiects antcipated from inacives (La., benxyl sicohol n neonstes)?

18 there 8 GECTepaNCY In Nactves beswesn DESCRIPTION and the COMpOSOn Sement?

mmmwwmmum.mwuuhmw

Fallure 10 st the coloning aQents I e COMPOSON StEINMent Iets 6.5, Opacods, Opaspray?

Feilure 1o st gelatin, coloring agents. aniimicrobisis for capaules in DESCRIPTION?

F&nbumhwm?&uwtmmmmmuw)

USP issues: FTR List USP/NDA/ANDA dlapensing/siorsge recemmendations)

Do container recOMMaNCSCNS 18l 1 MeN OF €xeed USPNDA recommendatons? f 50, 8r8 the recommendations
Wn-nmw&v

o) xR >} x| > x| x| X

MUSPMMM"'M“MIDAMM7

uummm‘r N30, is mmmmmmm

muoawﬂﬁum@&mummmnuvmmum
Howeve, only include solvents appeesing in Innovalor labeling.

Bioequivalence lssuos. (Compare bicequivaiency veluss: insert 10 study. List Cmax, Tmas, T 1/2 and ste
study acoepiable)

IMMMuNMa-WIw.maMMM?

[ Hes CONICAL PRARMACOLOGY been mocited? ¥ 80, brisly el wherewiy.,

b1

PatentVExclusivity lssues?: FTR: Check the Orange Boak edition or cumulative supplement for veriication

of the tatest Paienl or Exclusivity. List expirstion dats or aR petents. mclusiviies, oic. or ¥ NONe, Plesss stale.
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NOTES/QUESTIONS. TO THE CHEMIST:

FORTHE RECORD: = |

1. Review based on the labeling of NDA 21210/ $-001, JSP; Unithyrold, ; approved 8/21/01

2. Patent/ Exclusivilies: no unexpired patants or axdus!vtty firm fiie 3 paragraph Pt

3. Storage Cohditions:
NDA - 20-25 C (68-77 F) with escursion between 15-30 C ( 59-86 F)
ANDA - store at CRT
USP - None

4. Disperising Recommendations:

NDA - none

ANDA - Dispense in s tight, light resistant container as defined in UDP. Using a child resistant closure.

USP - tight kght resistant container

Scoring: ’

NDA - partial bisected.

ANDA - scored

USP - none

8. Product Line:
The innovator marksts their product in botties of 100s and 1000s
The applicant proposes 10 market thelr product in HDPE botties of 100s with CRC.

7. The tablet/capsule imprint(ings Yembossing(sy debossing(s) has/have besan accurately described in the
HOW SUPPLIED section as required by 21 CFR 206,et al. (Imprinting ofSoﬂdOnlDosagoForm Products
for Human Use; Final Rule, sffective 8/13/95). °

8 . Inactive ingredients:
mncdmofkmcﬂvchondminhoDESCRIMONncﬁonofh package insert appears to be
consistent with the listing of inactive ingredients found in the statement of components and composition
appesring on page 4441-4470 section V1l (Volums 10.1) .

9. an, at Morgantown, will perform all o ns in the manufactu and labeling.

".,'?o:.l. & A

Date of Review: Fabruary 08, 2002

‘Date of Jammy 1!, 2002
. Submission:

‘& ANDA: 76-187
" DUP/DIVISION FILE h‘r\
HFD-613/Apeyne/JGrace (no cc) - 2\¢

mawﬁyimua'rmnmshp.L i 6\ 9}(’#{
_ : . . .
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: MYLAN PHARMACEUTICALS INC

! 781 Chestnut Ridge Road « P, O. Box 4310 « Morgantown, West Virginia 265044310 U.S.A. « (304) 599-2595

———— e
lﬁ%
: d

-

LA

January 18, 2002 ¥

>,

. . NfAM
Office of Generic Drugs, CDER, FDA

Gary J. Buehler, Director .

Document Control Room

Metro Park North 1) MINOR AMENDMENT

7500 Standish Place, Room 150 (CMC AND LABELING INFORMATION ENCLOSED)

Rockville, MD 20855-2773

RE: LEVOTHYROXINE SODIUM TABLETS USP, 25MCG, 50MCG, 75MCG, 88MCG,
’ 100MCG, 112MCQ, 125MCG, 150MCG, 175MCG, 200MCG AND 300MCG’
ANDA 76-187 )
RESPONSE TO AGENCY CORRESPONDENCE DATED NOVEMBER 9, 2001

Dear Mr. Buehler:

Reference is made 10 the Abbreviated New Drug Application (ANDA) identified above, which is currently
under review, and to the Agency's November 9, 2001 commespondence pertaining to this application
(provided In Attachment I). In response to the Agency’s comments of November 9™, Mylan wishes to .
amend this application as foliows.

'.'vro.v-‘ .

'..) A DEFICIENCIES

/
jDA COMMENT 1: Piease include Dy Or Dsy particle size specification in addition to the present limit
for the Levothyroxine Sodium USP drug substancs.

MYLAN RESPONSE: Mylan acknowledges the Agency's request for an additional particle size
) specification at the .. level for the drug substance. Therefore, Mylan has
revised the particle size specifications for the drug substance as foliows:

sss than or equalto —
388 than or equal to ' —

The revised drug substance specifications are provided in Attachment A,

FDA COMMENf 2: ) Please indicate the method to be used for the moisture dstermination {for the final
J !pages 6626-56386).

L4

MYLAN RESPONSE: Thémoisture content of ' determined via —~
- —

.

GAPROJEC TVANDRILEVO THYROIINEAGENCYLETTER-DATED- 1 10001.000
Deporiment—fox Numben Information Systerrs
Accounting (30D 205-6408 Lobet Controd
ACTINTHON (304) 600-7204 Log< Services
Busnam Development 0304) 300-7284 Maintenonce & Enginserning
Humon Resources Q04 098-8400 WMedical Unit
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REDACTED INFULL
FROM THIS DOCUMENT
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_(_{(4) Confidential Commercial Information

_ZQ) Trade Secret Information

___b(5) Deliberative Process; Attorney- Client and
Attorney Work Product Privileges

___b(6) Personal Privacy
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Gary J. Bushler
Page 8of 7 -

C. REGARDING LABELING DEFICIENCIES
s -

MYLAN RESPONSE: - he’garding the labeling deficiencies, Attachment L contains twelve (12) coples of
the following final printed bottle labels and outsert for Levothyroxine Sodium

Tablets USP, 25mcg, 50mcg, 75meg, 88meg, 100meg, 112meg, 125meg,
_ 150meg, 175meg, 200mcg and 300mceg.

S0meg
CodoRMwoaAfBowoeoHOOTablm A
Code AM1805A ~ Botties of 100 Tablets
§8meg

Code RM1807A ~ Botties of 100 Tablets
loomeg

Code RM180SA ~ Bottles of 100 Tablets
1i2meg

Code RM1811A - Botties of 100 Tablets
125meg

Code RM1813A — Bottles of 100 Tablets
150meg

Code RM1815A - Botties of 100 Tablets
175meg

Code RM1817A — Botties of 100 Tablets
200meg

Code RM1819A — Bottles of 100 Tablets

200meg
Gogc RM1821A - Botties of 100 Tablets

QUTSERT v
Code LVTX:R1, Revised November 2001

The enclosed labeling incorporates the revisions requesied'in the Agency’s letter
of November 9, 2001. A copy of this correspondence is provided in Attachment |
for the convenience of the reviewer.

GVPRCIECTVNOALEVOTHYROXINEWAENCY-LETTER-DATED- 110801.00C

0452
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Gary J. Buehler
Page 7 o7 -

sn°order to faciiitate the review of this labeling, Attachment J contains a side-by-
= - pide comparison of the final printed bottie labels 10 those draft bottle labels that

were previously submitted and Attachment K contains a side-by-side comparison
of the final printed outsert {LVTX:R1) to the draft outsert that was previously
submitted. It is noted that prior to approval of this application, the Agency may
find the color or other factors in the final printed labeling unacceptable and may
request further changes to the labeling. In addition, Mylan may have to revise our
labeling pursuant o approved changes for the referenced fisted drug. Mylan will
monitor FDA's website for any approved labeling changes.

Pursuant to 21 CFR 314.96(b), we certify that a true copy of the tachnical sections of this amendment, as
submitted to the Office of Generic Drugs, has been forwarded to the FDA's Baltimore District Office.
This amendment is submitted in duplicate. Shouid you require additional information or have any

questions regarding this amendment, please contact the undersigned at (304) 598-2585, ext. 6600 or via
facsimile at (304) 285-6407.

Slnceroly. -6 ¢
Awlatde 7 S
Frank R. Sisto

Vice President
Regulatory Affairs

*FRS/dn
Enclosure

GAPROJECTANDALSVOTHYROXINEAGENCY-LET TER-DATED- 1 10801.D0C
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MINOR AMENDMENT
ANDA 76-187

OFFICE OF GENERIC DRUGS, CDER, FDA

Document Control Room Metro Park North I NOV -9 2001
7500 Standish Place, Room 150

Rockvilte, MD 20855-2773 (301-594-0320)

TO: APPLICANT: Myland Pharmaceuticals Inc TEL: 304-599-2505
ATTN: FrankR Sisto FAX:304-285-6407
| FROM: Sarah Ho PROJECT MANAGER: 201-827-5754
Dear Sir

This facsimile is in reference to your abbreviated new drug application dated June 5, 2001, submitted pursumnt to
Section 505(j) of the Federal Food, Drug, and Cosmetic Act for Levothyroxine Sodium Tablets USP, 25 meg, 50
mecg, 75 mecg, 88 meg, 100 meg, 112 meg, 125 meg, 150 meg, 175 meg, 200 meg and 300 meg.

The application is deficient and, therefore, Not Approvable under Section 505 oftheActforﬂnmsmprovxd ]
in the attachments (_2__ pages). ThnﬁmmﬂenstobomgardedannoﬁcanDAcommumuﬁoumdmﬂ
requested, a hard copy will not be mailed.

The file on this application is now closed. You are required to take an action described under 21 CFR 314.120
which will either amend or withdraw the application. Your amendment should respond to all of the deficiencies
listed. Facsimiles or partial replies will not be considered for review, nor will the review clock be reactivated until
.all deficiencies have been addressed. The response to this facsimile will be considered to represent 3 MINOR
AMENDMENT and will be reviewed according to current OGD policies and procedures. The designation asa
MINOR AMENDMENT should appear prominently in your cover letter. You have been/will be nctified in 2
separate communication from our Division of Bioequivalence of any deficiencies identified during our review of
your bioequivalence data. If you have substantial disagreement with our reasons for not approving this application,

you may request an opportunity for a bearing.

SPECIAL INSTRUCTIONS:
CMC and Labeling comments provided.

THIS DOCUMENT IS lNT.lNDlD ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND
MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM

DISCLOSURE UNDER APPLICABLE LAW,

Umvdbymcm&nwﬂ&mcnm-wmwu deliver this document to the addressee, you are hereby actified that nydudn-n.
dissemination, copying, or other action 1o the content of Bhis communication is not autharized. If you bava received this document in seror, plesse immadiataly
aotify us by talephone snd retam & to us by mail &t the sbove address.
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socnscsssoooeooct ~COPT.  JTOURNAL - DRTE NOU-09-2081 s TIME 14:31 ocxomcos

MOCE = MOTRY TRANSMISSION STRRT-NOU-B5 1410 ENDsNOU-29 14131
FILE MNO.
STN NO.  COMM._ RSER ND. STATION NTE/TEL ND.  PRGES  DURATION
o2t x s 913042656427 04834 00121187

° -CDER OGD DOC R -

MINOR AMENDMENT
ANDA 76-137

OFFICE OF GENERIC DRUGS, CDER, FDA
Document Coatrol Room, Metro Park North I
7500 Standish Place, Room 150

Rockvills, MD 20855-2773 (301-594-0320)

TO: APPLICANT: Myland Pharmacsutionls In TEL: 304-595-2995
ATTN: Prank R. Sisto PAX: 304-245-6407

"FROM: Samh Ho ' PROJECT MANAGER: 301-827-5754

Deas Sir:

mmahm‘mt WWMWMMS 2001, scbzitted puasuant to
mmamrmrmmummmwmsohmmm 25 mcg, 50
meg, 75 meg, $8 meg, 100 mey, 112 meg, 125 meg, 150 meg, 175 mcg, 200 meg and 300 meg.

‘Tha spplication is deficient and, tharefors, Not Approwable sader Secticn 305 of the Act fr the roxscas provided
in the sttschments { 3 _pages). This factimile is 10 be regarded as an offScial FDA cormmumication and unless
requasted, a bard cxpy will act be meiled.

The fils cu this spplication is ow closed. You ure required to take an action diecribed under 21 CPR 314,120
which will either smend or withdraw the application. Yeur asmdment should raspond 10 all of the dedicisncies
liged. Faceimiles or partial seplies will not be considerad for review, nor will the revisw clogk be reactiveted wmtil
all deficisncies bave been addrussed. The reuponsse to this ficximile will be considersd to Tapressnt s MINOR
AMENDMENT sad will be reviewed acconding to current OGD policiss 3nd procedares. The designation as s
MINOR AMENDMENT should appesr prominensly in your cover Jetter. You have bean/will be notified in 8
ssparsts comsnunicetion fom cur Division of Bicequivalence of anry deficienciss identified during oue revivw of
your bicequivalence data. If you have substantial duagresment with cur ressons for ot approving this application,
you mIy request s opportunity for a beasing.

SPECIAL INSTRUCTIONS:
CMC wd Labeling comiaeots previded.

THIS DOCUNENT IS INTENDED ONLY YOR THE USE OF THE PARTY TO WHOM IT I3 ADDRESSID AXD
MAY CONTAIN INFORMATION THAT IS mvn.wnn. CONFIDENTIAL, oxmnou
DPISCLOSURE UNDER APPLICABLE LA

l-—lmn-—ﬁuhd&—--n—d riosd “vclﬁ‘ 1 the od ,--hiy-dl--qhi-
dsssminstion. sepyiag. 3t sther naibes 1o the cotiant o/ his st authoriped If yuu b 2 erw, plass leowdindy
ﬂq-'t“-di-in-n-lcbﬁnm

G
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L REVIEW OF PROFESSIONAL LABELING #1
_DIVISION OF LABELING AND PROGRAM SUPPORT

5 2 LABELING REVIEW BRANCH
';gvy, e =

e I8 -

¥ ANDA Number: 7T648% " Date of Submission: 6/5/01

Ty
'l

Applicant’s Name: Mylan Pharmaceuticals . . )
Established Name: Levothyroxine Sodium Tablets USP, 0.025 mg, 0.05 mg, 0.07S mg, 0.088 mg, 0.112
mg, 0.125 mg, 0.15 mg, 0.175 mg, 0.1 mg, 0.2mg, 0.3 mg

Labeling Deficiencies: : ]

1. CONTAINER - 100s for aach strength,
a. We acknowledge your comment that sach product strength will have a unique color schemse.

O X A

b. Satisfactory in draft.
c. Ensure that the lot and expiration information are on the labels,
2. INSERY - Please make the following minor changes.

a. DESCRIPTION - changes * empirical® to "molecular®. .
"b. PRECAUTION, Informatian far Patients, number $ and number 12 - ...sodium tablet... (note- add

tablet) - -
c. DOSAGE AND ADMINISTRATION

7 i General Principles, 2™ paragraph - revise to read "Levothyroxine sodium tabiets® rather
He than “levothyroxine sodium®. (Two occutrences)
e il. Pediatric Dosage, General Prinicipias , 3™ paragraph - revisa “teaspoons” to read
o teaspoonful.
R : M. TSH Suppression in Waell-differentiated Thyroid cancer and Thyroid Nodules, 1* . I .
paragraph - place * greater than” in bdid print, as does the innavator. .
d. HOW SUPPLIED - revise "capsule .shaped" to read "caplet shaped®. . . g., .

;f Pleasa revise your labels and labeling, as instructed above, and submit 12 copies of final printed labeis

& ~ and labeling.

Sen « ' .

%..  _  Prior to approval, R may be necessary 1o further revise your labeling subsaquent to approved changes for

: .:3} o the reference listed drug. We suggest that you routinely monitor the foliowing website for any approved
changes - hitp:/Awww.fda.govicder/ogd/ridiabeling_review_branch.html

&
. To facilitate review of your next submission, and in accordance with 21 CFR 314.94(a)}8)v), plsase
el provide a side-by-side comparison of your propased labeling with your last submission with ail differsnces

; . annotated and explained. ,
- . : : ~ oz
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