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NDA 74187 

Levothyroxine, Sodium 
Tablets USP 

O.O25mg, O.O5mg, O.O75mg, 
O.OMmg, 0. lmg, O.l22mg, 
O.l25mg, O.l5mg, O.l75mg, 
0.2mg and 0.3mg 

Mylan Pharmaceuticals 

Approval Date: June $2002 
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ANDA 76-187 

* - 
>. _--  

Mylan Pharmaceuticals Inc. 
Attention: Frank R. Sisto 
381 Chestnut Ridge Road 
P.O. Box 4310 
Morgantown, UV 26504-4310 

Jp’ 5 m 

Dear Sir: 

This is in reference to your abbreviated new drug application 
dated June 5, 2001, submitted pureuant to Section SOS(j) of the 
Federal Food, Drug, and Cosmetic Act (Act), for Levothyroxine 
Sodium Tablets USP, 0.025 rng, 0.05 mg, 0.075 mg, 0.088 mg, 
0.1 mg, 0‘112 mg, 0.12S.mg, 0.15 mg, 0.175 mg, 0.2 mg, and 't ' 
0.3 Kg. 7. -. 6 

F 
- - 

Reference is also made to your amendments dated November 7, an41 ..' 
November 12, 2001; and January 18, and April 19, 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 Bioequivalence has 
determined your Levothyroxinc 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 bioequivalent 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 quality control program using the same method 
proposed in your-application. -_ 
Under Section 506A 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 CPR 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 you submit, in duplicate, any proposed 
advertisin@or promotional copy which you intend to use in your 
initial adprtising or promotional campaigns. Please submit all 
propo+e&riaterials 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 314.83(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. 

7%. 

Sincerely yours, :p 

ek2tzr- #T -- 
Director 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
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CLUNCN PNNrHACOLOSY: 7hwrd homwor Vnthesrs and s~~nboo rs rqukkc by tk hyp3haltmw-prtu- 
dtry-thyroid urs. Ihmtmpm-nkrung hMmoWt7Rfl)  rekased frmn the hWhalrmus $trmulates sew 
bon of thymtmpm-strmutatmg hcfmmc, 7% froa the aokrra pdodary 7%. rn turn. IS tk pbywtogr~ 
shmulur ta the qnlhaa ad secnlton d tbywd hman. L-ttr&ne fld and L-hkdottrymane I$), 4 
the th,v,ld gknd. ClrCUktmg YTYm 73 and 74 k&curt a feedbacb dkct on b&h 7RH mod 15H sew- 
tm When serum 11 and 14 Ids IweaY. TRH and IS8 secretion dezreast W m  thyold hormone kvets 
dsrqsr. 7RH b”d 75” Se&WI ,WXEW 

The mch~msrns by whsh Itwad hwnmes eb?rt tbdr physrdogir xtl~ns IR not camplskfy under- 
stood. but ,I rs thought that the,, PnnclPal Ctfects IR srwkd through control 01 OWA trrnscnpt~n and pm- 
,,,” synthrsu 1, and 4 dlflw mto the CLlt nuckos and bmd to thyrad mceptor prokms attqhcd to OK% 
This hcumne .uCk~r ,KLPtM WmPk wtwtCS ,CW ~lNa?lhon ad syotbew 01 messenger RN4 mnd 
cytoplasma pmbns. 

tNDlCg77ON5 AN0 UYCE: levdtwanc sodium rs used for ti Mkwng rndrcaanr: 
NypOllIydiW b RPkECmMt or SUPpk”Wtit thWIP, I” CmgW”tlt OT lqwed hlpoOmold,sm c4 ,r) 
enolcgu acepI tmmd hypothwdrsm dorm; tk recwry phaq at subaccyk k&drtu 5p&rc r&r. 
tons lodo& pr,rWy fthymrd~ll. secondary tprtudaryj. and krtsry fhwthakmk) h~hyvodam ard 
subcbnrcrl hypotbywdlsm. Prrmary hypothwoidrsm may resutt lmm tuutonrl d+bxwy. prrmary atmph 
parlrrl or total cmgmdal rbsecnce of the thymd glmd. or from the effects d surgery, mdWon,or drugs, 
nth or rrlbwt the DRIulLL of War. 
Pdurlaq 7W fupprrkn: In the treatment or prennt~ c4 woos tpcs of eu’hymrd pterr fat PRE- 
CAUlIC4t5). mcludrn: thymad Mduks Isee PREUIITK46). subtie ci chmw tywhaytrc hdrtrs 

- - 
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NDA 76187 

Levothyroxine Sodium 
Tablets USP 

O.O25mg, O.O5mg, O.O75mg, 
O.O88mg, 0. lmg, O.l22mg, 
O.l25mg, O.l5mg, O.l75mg, 
0.2mg and 0.3mg 

Mylan Pharmaceuticals 
Approval Date: June 5,2002 

Bioequivalence 
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BIOEQUIV,PLENCY DEFICIENCIES 
._ 

ANDA: 76-187 APPLICANT: Mylan Pharmaceuticals 
Ifa- 

DRUG PRGUX$$:~levothyroxin8 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, 0.17s mg, 0.200 mg h 0.300 mg 

The Division of Bioequivaleace has*cox@et8d its review of 
your submission(s) 'acknowledged oa the cover sheet. ' The 
following deficiencies have been ideatifid: 

In the assay methodology reports of all 3 studies,: 

e 
4. &Q------" 1 

.  - em 

j @.- 

c 
In the study clinical reports, the following information *' 
was not provided for all 3 bio studies end currently 
requested by the Division of Bioequivaleace: 

The demographic iafonnation concerning the race df all 
subjects who were enrolled in the studies. 

Please provide the above listed items. 

Sincerely yours, 

Dal8 P. Conner, Pharm. 13. 
Director, Division of Bioequivaleace . Office of Generic Drugs ' 

f Canter for Drug Evaluation and Research e -- - .- 
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BIOEQUIVALEN~ AMENDMENT 

TOz- APPLICANT: MylanPhannscarticals Inc. 

ATM: FrankRSisto 

TELI 304-599-2595 

FAX: 304-285-6407 

FROM: &istaM.Scmdi~,PhamD. PROJECX MANAGER 301-827-5817 

Dur Mr. sisto: . 
This facsimile i~.in &UWCO b thy bqttM=v ti submitted aa Jm 5,2001, prsurat to &&OO 505(j) af 
the Fodcral Food, Drug, and Cosmetic Act ftx Lcvotbyroxine Sodium Tabkts USP, 0.025 mg. 0.050 mg, 0.075 mg, 
0.088 mg 0.100 m& 0.112 mg, 0.125 mg 0.150 s 0.175 m& 0.200 mg and 0.300 mg. . ’ 
Jlo Division of Bioajuivaknca has complUCd 
deficiencies which are presentdd on the attad=d 
communication and unless requested, a h&-copy will not be mailed. 

Youshouldsubmitareponsetotbesedd?cicnci~inaccordwitb2lCFR314.%. Ya~unendm~sbc~& 
respond to all the deficiencies listal. Facslmilu or partial rep- will not be cam&lend ibr rcvlew, nor will tbe 
~&JW clock bo reachted until all dcf&ncics have been addressed Your wvu let& should clearty indic&c that 
the response is a “Bioequivalency Amendment” and clearly hlcati@ my new studies (is, fasting f& multiilo 
dose, dissolution data, waiver or dissolution waiver) that might be included fa ucb stra@h We a!so rcquet that 
you include a copy of &is communicatioLl with your response. Please direct any questions corwning this 
communication to the project mmagu idatified abovu 

SPECLU MSTRU~ONS: 
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iEVOTEYROXJ&SODIUMTABL~ 
USP, 0.a mq, 0.050 mg, 0.075 ing, 0.08% mg, 

MyIan -dcaIs 
Morgantown, WV 

0.100 w 0.112 m& 0.125 mp, 0.150 mg, 0.175 
mg,Oaomgao~mg 
ANDA76187’. . = _ 
tieviewer? Haoiidkdn Nguyen 
W #76187sdw,601 Submission Date: 0&4&m 

. 

ReviewofThree Bl~~necStudleaDisso~ut3on DataandWaivtrReuuests 
(Electronic Submission) 

I, Intrr.bductIoq 

bdication: For the tqtment of hypothyroidism -As replacemen t orsupplemcDtai thcnpyin 
congenital or acquired hypothyroidism of any etiology. except transient hypothyroidism during the 
recovery phase of subacute thyroid& 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 iymphocytic thyroiditis (Hashimoto’s thyroiditis),~multinodular goiter and, as an adj 
surgery and radioiodine therapy in the management of thyrotropindependent welldifferenti 
thyroid cancer. 

air 
ct & - 

l - - , 
.P - 

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 rng, 0.088 mg, 0.050 mg and 0.025 mg strengths of the test product. 

RLD: Unithroid tablets, 0300 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 shot&i be noted that tha rcfaencr p&ducts used in the in viva bioeq&aknce studies 
and in vitm diwohtion studies eontoincd in this application are nCyrox Tablets and Lsvotab 

’ Tablets mavufocrrVa by Jerome Stevens. These products were used since the product sold under 
the bmnd name Un&vid was not awilabk in the markeipkzce ut the time the bioequivalencr 
studies were conduct+ Tiu OGD informed hfylun that the formulations of Jerome Stevens’ 
levothyroxine &abletp#tu& used in Mylan’s bioequivuZencr studies are the same as the 
formulations’a#Zkwed in the MDA for Unithroid. (Jo. xxv, VoL A Z.I, and the emdjivm Don 
Rare to Gqy But&r, Janwy 4,2001, attached in the VoL Al.Z) 

Recommendai Dose: The average full nplacemcnt 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: 

1 I 
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For TSH suppression in we&differcntiated thyroid cancer and thyroid nodule, a levothyroxioe dose 
of grutar tllan 2 rnc@g/day is usually required. 

Abrorpab~ -Absorption of orally administered levothyraxine (T ,) from tk gastrointestinal (& 
tract ranges from 40% to 80%. The majority of the levothyroxine dose is absorbed from the jcj 
and upper ileum. The relative bioavailability of levothyroxine tablets, compared to an equal no - - 
dose of oral levotbyroxine sodium solution, is approximately 9%. 
T 4 absorption is increased by fasting, and dccmased in malabsorption syndromes and by cer&& .’ - - r- 
foods such as soybean infant formuIa. Dietary fiber decreases bioavailahility’ of 
T4. Absorption may also decrease with age. In addition, many drugs and foods affect T 4 absorption. 

Dirlribudun -Circulating thyroid hormones are greater than 99% bound to plasma proteins, 
including thyroxine-binding. globulin (TBG), thyroxine-binding prealbumin (TBPA), and albumin 
(TBA). whose capacities and afXnities vary for each hormone. The higher afiinity of both TBG and 
TBPA for T 4partially explains the higher serum levels. slower metabolic clearance, and longer half- 
life of T 1 compared to triiodothyroxint (I’ 3). Protein-bound thyroid hormones exist in reverse 
equilibrium with small amounts of frtt hormone. Only unbound hormone is metabolically active. 
Many drugs and physiologic conditions affect the .bmding of thyroid hormones to serum proteins. 
Thyroid hormones do not readiIy cross the placental barrier. 

Mcicrbolirm -T 4is slowly eliminated. The major pathway of thyroid hormone metabolism is 
through sequentiid deitxlination. Approximatdy eighty-percent of circulating T 3 is derived from 
peripheral T 4 by monodeiodination. The liver is the major site of degradation for botb T 4 and T 3 ; 
with T 4 deiodination S&so occurring at a number of additional sites, including the kidney and other 
tissues. ApproximateIy 80% of the daily dose of T 4 is deiodinated to yield equal amounts of T 3 and 
reverse T s (rT 3 ). T 1 and rT s arc further deiodinated to diiodothyronine. Thyroid hormones are also 
naabolized via conjugation with glucuronides and sulfates and excreted dkectly into the bile and gut 
where they undergo enterohepatic mcircnlation. 

EZMn -Thyroid hormones am primarily eliiated by the kidneys. A portion of the 
conjugated hormone reaches the colon unchanged and is eliminated in the feces. Approximately 20% 
of T 1 is ehminated in the stool. Urinary excretion of T adecreases with age. 

0372 
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The most Ccqoent adverse events associated with lcvothyroxine are fatigue, incnased appetite, 
weight loss, hei intoierance, fever, excessive sweating. (Reference: physicians’ Desk Reference, 
pp.13741377,199!? * 

Conditions fo<BIQaQuiwelen& Approval: Tbc cunent bioquivalenct ccnditions are as 
communicated in the A---- _-._ _ .- ..-*__ I__ -- -- 

-~--.-- -._LI_- . .._ --..c-__--- The DBE requ& 
only a single-dose fasting in viva bioquivahe study be conduc& comparhg the 300 mcg strength 
of the test product to the RLD product. Only levothyroxine (T4) is recommended for quantitation. 
Biowaiver quests for all of the lower ~trcngtb IIUY be XCC~%~ based on(l) acceptable 
bioquivale~.study of the 300 mcg strength. (2) acceptable in vitro dissolution testing for all 
~angths, and (3) proportional similarity in the formulations of all strengths. 

FInadd Di8doeurc: p. 471, Vol. Al. 1. 

HL Protecd No. LEVOIOOSI: Single=Dost Fasting ?n Viva Bioeqnhknce Study of - 
Levothyroxine Sodium Tab&s (75 w; Mylan) to Levothyro%ine Sodium Tablets, USp (75’~ 
Jerome Steve) in Healthy Vohmteers 

11 Studv hfonnatkq 
STUDY FACILITY INFORMATION 
CBnical Fadlity: 
Prhdpal Investigatore: - 
Clinical Study Dates iO/O&Wto11/20 . 
halytical Fadiity -- 
Prindpal Invccstigatorz -.._. . 
AnalytIcal Study Datu: 1 ~nslooto WO7100 (T4 Analysis) 
Maxlnluul storage 62 days 
Period: 

TREATMENI’ INFORMATION 
TmttncntID: 
Test or Reference: 
Rotiucf Name 
MPnulactartl- 
Manufactptcbitez~ . ’ 
Expiration Data: 
ANDA Batch Sizm ‘- 
BatcWL4 Numf -- 
Poiency: 
Strength: 
DosageForm: 
Dase Aduhlstercd: 
Study Condition: 
Length of Fasting: 

: 
Levothyroxhe sodium 

Mylan 
03/WOO 

N/A 

R1&747 cuM100 
99.5% 95.0% 

0.075 mg 0.075 mg 
tablet Tablet 

0.600 mg (8x0.075 mg) . 0.600 mg (8x0.075 mg) 
fasting Fasting 

overnight Overnight 

B 
R 

hrothyroxhe sodium 
Jerome Stevens 

N/A 
04102 
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MIZATION 
Randomizedz Y 

No. of Sequeucm: ;- _ 2 

NaofPerkh. m%- .- 2 
No. of Treatmenb: 2 

DESIGN 
DesignType: cfossover 
Replica&d Treatmeut N 
DfSigIl: 
B&W!& Y 
Washout Period: 42 days 

DOSING 
Single or Multiple Dam single 
Steady State: N 

v&lme of Liquid Intake: 240 mL 
Route of Adminish tion: oral 

SUBJECTS 
IRB Approval: Y 
Informed consent Y 
Obtainak 
No. of Subjecta Enrolled: 34 
No. of Subjects 33 
Completiugz 
No. of Subjects Serum 33 
- 
No. of Dropouts: 1 
Sex@) Includcdz Male (16) 

Femle(18) 
Healthy Volunteers only: 

‘- __ 
Y .- 

Mean AIF O(Rnagc): Male: 22 (18-29): ; - - 
F Female: 27 (18X$ c ’ 

Mean Height Male: 181(165-190) 
hmwld: 
Meanwdght(kgj 

Female: 166 (150-178) 
Male: 80 (62-98) 

@-ge): Female: 64 (M-75) 

Dietary Restrktious: No alcohol- or xmthine-containing beverag&foods for the 48 horn 
before dosing sod throughout the period of sample collection 

Activity Restrictaious: Strtnuous activity or complete rest wm not permitted at my time 
during rbe housing period. 

Drug Rcstrictious: No mcdiion (including over-the-counter products) for the 14 days 
prwding Ibe study and throughour the entire study. 

ConRnewnt: From the evening before dosing until after the 24-bow blood draw. 
Iaclus~oa/Ejtclu pp. 542444, Vol. Al -2. 

CfiW~ . 
Blood Sampliugz ‘- 45, -0.25,0(pdose), 0.5,1. I SO. 2.25.3,4,6,8,12.18,24 and 48 

-. _ __ hours 

2) StndvRem3t.q 

Clhdcal Adverse Eve&: There was no serious adverse event reported. Three and four mild drug- 
related adverse reactions were reported dwing the Test and Rcfermx treatment, respectively. The 
reactions were abdominal pain and headache. 

0374 . : 
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Protocol Deviations: None was likely lo affect the study outcome as judged by the study 
investigator. * 

Dropouts: Subjacr_#l2 witluircw prior to dosing due to fainting during tbe pndose blood sampling 
of Period I. SubjwW22 was dropped prior to dosing in Period I due to impetigo. Subject #27 
withbw after the 95 hog blood sampling of Period I for personal reasons. -s.- 

3) A~~alytfai (Not to be Rekased Under FOI) Botb L-Thyroxine fl4) and L-Triiodothyrcmi~~e 
. (~3) were measured. However, only T4 data am requested and reviewed, 

Total T4 serum levels wtn detemincd by a radioimmunoassay (RIA). 

R&udyShllultybsuBm: 
B) short-w-storyc: - 
b) Free--wCJdcr: - 
cl Lonl--S-?e . -- 

&edcig: The specificity data for T4 anti-sawn was provided by * % Crorr-rrrerivicy fat 
~bymsine, D-Thymxinc, L-Triiodothyronins and DThdothyro&no am 104,92,2.1 and 21. rcrpaAvdy. 96 Crow 
r&v&y for other su~c WPI 4.1. 

. 

DURING STUDY ASSAY VALIDATION #IR T4 - STUDY MEVO-W7 ‘. 

Repeat nmpb: ThcJid ;f rqmt sampler was not provided. 

4) Pharmacokiuetict 
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PAMME-' 
AUCCk ._ 
CIIUX 
TInax a.-- - 

CALCULATION MElTHOD 
Linear trapezoidal rule 
0bscrvdDara 
Obscmd Data 

ResIIlC: ,‘;:.y; . _ 

TEIIS SPACE XS INTENTIONALYtEFTBLANIC. 
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TABLE 1 

ilEAf4 (XCV) BASELINE UNCOFtRECTED TOTAL L-THYROXLNE PHARUACOKfNETtC P ARAMEEM IN THIRTY-THREE HEACTHY 
SUBJECTS FOUOWtNQ A BWQLE ORAL 600 cIQ (6 x 7!5 rg) DOBE OF LEVOTHVRO~E BODllJY fAB1Et8 UNDER FASTNO 

CONDR’IONS 

. (PROTOCOL LEVOUW) f 
1 

I Allthrdo Yean Arlthnutic ban LSMEANS Qo%conf+~ 
Pammwr ,’ , *‘b A-W* 8 - Levothyroxlne -Qoww %I , 

Sodium T&lots, UBP- 

AUc#.u (ng x hrhL) 5734 (12.77) 5824(13.83)~ 0.99 06% - 101% 

CP~ww 155.4 (15.56) 150.8 (15.21) 0.97 91%. loo9c 

TPEAK (fw) 3.3w (48.27) 2485 (52.40) - -- 

l Ratb (AIfS) = 8 cGyGAL)d(o(A -LStAEWd~ 

*mused Natural Log Transfcmed Paramter 

“‘Manufectured by Jerome Steven8 

. 

. 

. 
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TABLE 2 
FASTING SINGLE-DOSE LN VW0 BIOEQUIVALENCE STUDY #LEVO-O057 ARlTHMETlC MEAN L-THYROXINE 

SERUM CONCENTRATIONS [ng/mL] VERSUS TlME (CV%) IN THIRTY-THREE (33) $lBJECTS 
----_--------_------------------------------------------------------------------------ 

I Trratment 
---------------------------------------------- 

)A bavothyroxine Na 

I 

I 
B (Levothyroxina Na, USP 

I 

laylan #Rl~O747) Jcrona Stevam #004100) I ---------------------*--------------------~----- 
; INem bqf/mLIj WV lnenn (ng/mLI 1 WV 

1 AVS B1 
IP( ITiM ----------------------------+------------+ --------+------------+-----------+-------- 

Ww TiM 
------------_--------------- 
-0.50 hour* I .4.5(/ l..601 m03.56/ 16.go/ o.5776 
-------r---------,,-------,-+------,,,,,-+ --------+------------+-----------+-------- 
-0.25 hour8 I 62.8S( 17.951 63.941 14.451 0.5165 
----------------------------+------------+--------+------------+-----------* -----"s- 
I.00 hour8 I 85.09( 15.571 92.42l 14.061 0.0622 
---------------------------L+--------------+ --------+------------ +-----------+-------- 
D-50 hours I 91.621 17.681 93.991 lO.lll 0.4373 
.------------------------~--+------------+--------+ ------------+--------~--+---~---- 
1.00 houra I llS.83l 17.211 133.251 20.751 0.0001 
----------------------------+------------+--------+ ------------+-----------*---------- 
1.50 hour8 I 129.991 1e.9s1 147.82( 20.09l 0.0001 
m--------------w---- --------+------------+--------+------------+-----------+-------- 
2.00 hours I 139.ee/ 16.58( 149.48l 16.141 0.0016 
----------------------------+------------ +--------+------------+ -----------+---i---- 
'2.50 hour8 I 142.521 10.131 149.311 12.79) 0.0908 
----------------------------+------------~--------+------------+-----------+-------- 
3.00 hour8 I 143.641 14.s71 140.24( 13.251 0.1979 
----------------------------+------------+--------+------------+-----------*-------- 
4.00 hours I 142.89l 16.041 144.251 13.351 0.7247 
,---------------------------+------------+--------+------------+-----------+-------- 
6.00 ~OUXE I 135.451 14.47 1 137.581 12.621 0.3909 
---w-- ----------------------+------------+--------- -+------------*-----------+-------- 
8.00 hours I 129.2e/ 12.92( 129.77( .14.02( 0.9136 
---ms------ -----"""""'-+--------~--- +--------+------------+-----------+---*-------- 
12.00 hours I 124.421 14.111 127.761 14.osi o.aoss 
___------------------------- l ------------+--------*--------- ---+-----------~-------- 

19.00 houra I llS.00~ 13.311 116.96) lS.941 0.3977 
__-_-c----------------- ---em +------------+--------+------------+-----~-----*-------- 
24.00 hour8 I 117,961 14.511 119.R61 16.36) 0.3203 
,,,,------------------------*------------+ ---s---w +------------*-----------+---------- 

I 49.00 hour8 i ll?.lSi 13.611 111.561 14.46 1 0.774s I ---------- 

. 
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5) Stafistid Ana@sisz Thirty-three of 34 enrolled subjects completed the study (SW IXopouts, p, 5 
above). Thirty-time data sets were used in the statistical analysis for the study. 

There was no statkhlly significant difference (alpheO.05) between tlatmcnts for KAlJC(o-T) or 
‘8 - -~ __ -- . . . . I 

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

- Single-Dose Fasting In Vivo Bioquivalence Study of . 
~vothyroxine Sodium Tablets (125 PB; Mylan) and Lcvothyroxinc Sodium Tablets, USP (125 pg, 
kome Stevens) in Healthy Volunteers 

J, Stud? hformatioq 

STUDY FACILITY INFORMATION 
CUnlcalFacWy~ 
PrlndpalIuv~: 
Clinlcd Study Da& 
Analytical Fadmy 

toll@oQ . 

Priucipaihvesti~ =E 
Analytical study Datea: lYl6KlOto lu28tw 
stomge Period: Mdw 

TREATMENTINFORMATION 
TreatmentID: 
Test or Rdermaz 
Product Name: 
Manufacturer: 
Manufacture Date: 
Ehplration Date: 
ANDA Batch Size: 
Batch/Lot Number: 
Potency: 
strength: 

A 
T 

Levotllyroxine sodium 
Mylan 

03/16@0 
N/A 

B 
R 

Lcvothyroxine sodium 
Jcroalc s tevens 

N/A 
05iO2 

RlHO750 
972%. 

0.125 mg 
U&t 

0.500 mg (4x0.125 mg) 
fasting 

ovcmight 

003799 
94.6% 

0.125 mg 
Tablet 

0.500 mg (4x0.1 25 mg) 
Fasting 

overnight 
Study Condition: . 
Leugth of Fastingz f 

-. 
- 

Randomized: Y Des&Type: crossover 
No. of Sequences: 2 RepUcatu3 Treatment N 

Design: 
No. of Periods: 2 BdtUU!Uk Y 
No. of Treatment: 2 washout Period: 42 days 

. 
10 
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G SUBJECTS 
single or Mlddpie Dose single IRB Approval: Y 
Steidy Stat= i - .N Informed cousent Y 

Volumt of Liqni&ake: 
Obtain&’ 

24QHlL No. of Subjects Enrolled: 30 
Route of Adadnhfi;rrtjon: oral No. of Sobjests 27 

Compietingz 
No. of Sub&eta 30+ 

. - 
No. of Dropouts: 3 
Sex(es) Im!lud* Male (15) 

Female (15) 
EIeahhyvobIBtccmoalys Y * 
Meam 4~ CJ~~~IP~ Male: 26 (184); 

Female: 33 (20-48) 
Mean Height Male: 181(-168-193) 
baBw& Female: 167 (152-188) 
Mean Wdght Or10 Male: 78 (67-100) ’ 
m8d: Female: 68 (S-95) ‘( 

*NOTE: Although Subjects #2,3 and 6 were dropped fkcm tbe study (See page 17 of this n - -), . . 
these subjects completedPeriod I and theii Period I samples were analyzed and included in the . 

% 
y 

; .‘- 
.* - 

Dietary/Dru~Activity Restrktions: See the Fasting Study of tbc 75 m strength 
above. 
Blood Sampliq~: -05. -0.2% o(prrdosc),05,1,1.50,2,25,3,4,6.8.12,18,24 and48 

2) StndvResuttq 

C!linid Adverse Events: There was no serious adverse event reported. Two and ow mild dmg- 
related adverse reactions were reported during the Test and Reference treatments, respectively. The . 
reactions were dyspepsia and headache. 

Pnhxol Deviations: None WBS likely to afkt the study outcome as jidgcd by the study 
invcstigam. ‘__ 

Subjects #2 and6 f&ilkI to sport for Period II check-in. Subject #3 was dropped prior to dosing in 
Period II due to a scbedukd eye surgery. 

3) Analytical (Not to be Released Under FOI) Both LThyroxine (T4) and tTriiodothyroni= (T3) 
were measured. However, only T4 data are requested and reviewed. 

T4 senun levels were detenninui by a radioimmunoassay (FUA). 
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- DURINO STUDY ASSAY Vhl.IDMl’oN FOR T4 - STUDY MEVOUM4 

Quality Conbd Samples I sm cuN0 sunpks _-.. 

Inor &Y prtcisiofl (%cv) (RowSNdy) - 
. 

PARAMET= CALCULATIONMETEOD 
AUC O-t Linear Trapezoidal Rule 

‘ObsemdDa+ 
ObservedData 

Sensitivity/LOQ (ng/mL) 1 --- 

. 
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MEAN (%CV) BASEUHE UNCORRECTED TOTAL L-THYROXWE PHAMACOKtNRtC PARAMETERS IN HEALTHY SUBJECTS 
FOUOWING A SiNGa OfIAl5OQ pg (4 x 125 w) DOSE OF LEVOTHYROXINE SODIUM TABLETS UNDER FASTING COMDmONa 

5638 (12.47) 5537 (Il.es) 0.w Q7%-101%:. 

142.3 (13.13) 147.1 (12.98) 0.88 . 9396-w% 

3.OW (42.03) 2.724 (57.33) - -- 

‘Ratio (A&) I e WNANdlM .upIcAHdUq 

“Used Natural Log Trarsbmed Pammeter 

. 

. 



. 

8 
p” 

TABLE 4 
FASTlNG SINGLE-DOSE IN VW0 BIOEQUIVALENCE STUDY tLEVO-0054 ARlTHMETlC MEAN L-THYROXINE 

SERUM CONCENTRATIONS [nrJmL] VERSUS TIME (CV%) IN THIRV (30) SUBJECTS 
------_-------_____-______ -_--------_c_---_-------~-~----------~--------------“------- 

I I 
Treatmnt I ------------------------------------------------l I 

R (t,wothyraxinr ~a-- i i 
Jotome stevuu ~0037991 1 ? ’ -------,------------------ 

Mean lnglltl) WV 
1 A Vi B’ 
]P()T]>t)‘J 3 ’ ’ E ------------+------------+-------- .I’ ’ 

’ I iA (Levothyroxinc lua- 

,:I ’ 
1 Hylan #RlW0750I 

I 
--B”--e-^------c-w-- 

.‘)A s Mean bg/aLJJ ecv --------------------------+----------*------- 
IDraw’ Tha 
I 

I ---------r-_-------l-------- I 

l -0.50 -0.25 hour8 houro I I 84.43 83.771 I 15.35 13.17 

82.18 I I j 
13.641 0.37261 

----------------------------+------------+------- ,------------+------------+-------- 
82.711 

I 

13.231 0.8036 I ----------------------------*------------+------- .------------+------------*-------- 
0.00 hour8 I 83.571 13.90 92.521 13.521 0.7733 I ----------------------------*------------+------- .------------*------------+-------- 

I"*'" hour8 I 92.791 17.02 .92.00( 16.661 0.96151 
----------------------------*--------------+------- '------------~------------+-------- 

I 1*0° houra I 113.441 17.43 124.301 16.891 0.0015 
----------------------------+--------------+------- .------------+------------*-------- I 

I'*'" hour* I 126.671 17.95 I 138.861 16.291 0.0007~ 
----------------------------*-------------- +-------+------------+------------+---*-------- I 

l2.00 hour8 I 132.571 16.851 141.951 ls.rol 0.0085~ 
I. .---------------------------+------------+------- +------------+------------+--------I 

(2.50 hour8 I 133.221 lI.321 139.081 10.261 I ----------------------------+------------+ -------+------------+ ------------+-------- 
3.00 hours I 132.981 12.911 137.781 12.29l 

0.0144 I 
0.02431 

"c-----__------------------- +------------+-------+------------ 
i.00 hourx 

+------------+--------I 
I 133.121 13.57) 135.471 12.08j 0.1410~ 

----------------------------+------------+-------+------------+------------*-------- 
16.00 hours I 130.20) 13.551 

18.00 hours 

lZ9,89l 11.391 0.7767 I 
----------------------------+------------+- ------+------------+------------+-------- 

I 123.431 12.751 122.4Ol 12.181 0.99991 
----------------------------*--------------* 

112.00 hourr 
-------+------------+------------+-------- 

I 122.071 14.621 119.631 11.82( 0.5194 I 
I ----------------------------+------------~ -------+------------*------ --“-----+--w----e 
I 18.00 24.00 hours hourm 

----------------------------+------------+-------+------------+----*-------+-------- 
I I 110.421 113.571 16.971 12.491 

I 
114.471 112.631 13.331 10.511 0.2981 0.2434 

l----------------------------+------------+-------+-- -----w----+----- ---s---+-------- 
(48.00 hours I los.~a~,.l2.el( 106.131 12.42) 0.11921 
___-___-----_---*---____________________---------------------------------------------- 

. 



FIGURE 2 

K LEVO?HYROXlNE Na (LEVO-0054) 

0 (I P m m 

. 
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5) Statistical Analysis: Twenty-seven of 30 enrolled subjects completed tbe 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 iacluded in the statisti~d analysis for the study and the analysis was b&d on 30 
subjects. E - 

‘X - 
There was statiSthilly significant difference (alpba=O.O$ between treatments for IAIMAX 
(p=o.O304). . 

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

V. Protocol No. LEVO-0062: Single-Dose Fasting In Vivo Bioequivalence Study of Levotbyroxine 
Scujium Tablets (300 pg Mylan) and L~vo~~~x~IE Sodium Tz@~s, USP (300 pg; Jerome Stevens) 
in Healthy Vol~ntttr~ 

STUDY FAClLITY INE’ORMATION . 
cIiniulI Facllltyz 
RiucipaI Izlvestlgato~: ----. 
Clinical Study Dates: wo8/00 to 01/15/01 _ 
Analytiad Fadi@ - I- 
Principnl Investigatorz .- 
Analytid Study Datea 03moi t0 omvoi i -g= * . 
storage Period: 62 days 
TREATMENT INFORMATION . 
TreatmelltxD: A .B 
Test or Reference: T R 
Pmdmt Name: Lcvothyroxine sodium Levothyroxine Sodium 
Manufacturer: Mylan Jerome Stevens 
Manll.factllre Date: 03/17/00 N/A 
Expiration Date: N/A 06fO2 
ANDA Batch Slzc: 
Bat&/Lot Number: RZiil 008500 
Potency: 102.2% 97.1% 
strength: 0.300 mg 0.300 mg 
Dosage Fom ._ tablet Tablet 
Dose Adminis&&: 0.600 mg (2x0.300 mg) 0.600 mg (2x0.300 mg) 
Study Conditiouz t fasting Fasting 
Length of Fasting: . _- overnight overnight 

- RANDOMIZATION DESIGN 
Randomized: Y DesignType: Crossover 

No. of Sequences: 2 Replicated Treatment N 
Dt?SigU: 

No. of Periods 2 Balanced: Y 
No. of Treatments: 2 Washout Period: 35 days 

0386 



DOSING SUBJECTS 
Single or MdtW Dose: single IRB Approval: Y 
Steady state: _ N hformed coaserlt Y 

v&me of Wquid &kc: 
Obtained: 

240 mL 36 
Route of Admhis&on: 

No. of Sabjects Enrolled: 
oral No. of Subjects 34 

Completing: 
No. of Sabjecta Analyzedz 36* 

. No. of Depoatsz 2 
Sex(es) Included: Male (25) 

Female(11) 
Edthy Volunt+tn only: Y 
Mean Age (yrs)(Range): Male: 25 (H-50); 

Feznale: 29 (18-46) 
Mean Height Male: 182 (173-l%) 
(cm)(RanH: Female: 168 (152-180) 
Mean WtQh: (kg) Mak: 78 (60-93) 
(Range): Female: 67 (58-W) 

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

I-: . 
Met&Drug/Activity Restrictions: See the Fasting Study of the 75 pg strength 
&WC. 

1-y 

’ ’ Blood Sampling: -0.55, -0.25, o@redose). 03. 1. I50,2,.23,3,4,6,8,12,18.24 and 48 

2) Stadv Results 

clinical Adverse Events: There was no serious adverse event zqozted. Two and tbxe 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. 

Dropoutsz 

Subjects #I3 and 31 cl&ted to withdraw prior to Period II dosing. 
c 

3) Analytical (Notto& Released Under FO9 Both L-Thyroxine (T4) and L-Triiodothyronine (T3) 
were measured. HGwever, 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-oo62 

-- 
rnter day Acnnacy WAC-0 

Linear bIlP (D&d-) 
-- 

sentitivity/LOQ O#nL) 

Repeat smmplm The IQ of repeat samples was not provided. 

4)Pbarpacokinetic 

PARAMETER CALCULATIONMETHOD 
AUC O-t L,inear Trapezoidal Rule 
CIMX Observed Data 

Obsened Data 

Results: 

. . .- . 
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TABLE 5 

MEAN (KCV) BASEUtiE UNCORRECTED TOTAL L-THYROXINE PHARYACOKlNETIC PARAMETERS IN HEALTHY S”BJ;CT6i 
. FOLLOWINQ A SINGLE’ORAL: 600 (rg (2 x 300 pg) DOSE OF LEVOTHYROXINE SDDIUY TABLETS 

I 
* I 

2, ’ 
UNDER FASTING CON~lnOINS 

-.* , 
(PROTOCOL UZVOdO62) . 

- 

AUC- (ng x hrlml) 

CPEAK (ngcml) 

WEAK (hi) 

ArllhmlkMean Arlthmetlc Mom LSMEANS QO% Confld Intamal** 
A=Mylan B = Jotom. Stevonr ~-Mm)’ . 

N=35 
5952 (m20) 6050 (10.31) . 0.99 97%-100% 

159.4 (10.55) 155.1(10.26) 0.96 94%-W% 

3.123 (73+8) 2.400 (40.89) - I.-. 

. 

. 



. 

FA! STING SINGLE-DOSE 
CONCl 

. 

, 
* 6 

“b 

-----------------,----- 
Draw Tim 

-0.50 hour8 
---------------------- 
-0.25 houra 
--_-----_------------- 
0.00 hourr 
----_----------------- 
0.50 hours 

TABLE 6 
H WV0 BIOEQUIVALENCE STUDY #LEVO4062 AFUTHME 
STRATIONS [ng/mL] VERSUS TIME (CW) IN THIRTY-SIX .-r---------------------------------------------------------. 

Treatment I -_------------------------------------------------- 
A’ (tevothyroxine Na-- 

. Btylan 4RLH0708i I 
B (Levothyroxine Na, USP- 

Jerome SteveIu 9008500) I -------------------------+-------------------------l ‘A "S B 
Iman InghL) 1 WV INsan (ng/mM I WV )Pt IT(*tl .------------+------------+------------+ ------------+-------. 

81.gg/ ,,.,ii 83.621 l&711 0.895E 
.------------+------------+ ------------+------------+-------- 

e2.1q 14.411 B4.05( 14.661 0.2531 
'------------+------------+------------+------------~-------- 

84.3Sl 14.731 er.esl 13.SOl 0.9191 
.------------+------------+ ------------+--------.----+-------. 

92.9a1 15.731 92.761 16.171 0.74OE 

I -----------------------+------------+------------ 
1.00 hours I 123.331 19.22 

I -----------------------+ ------------+------------ 
jl.SO hours I 144.161 17.89 

-----------------------+------------*------------ 
2.00 hours I 14B.B7l 14.50 
c-------------- 

j2.50 hour8 
--------+------------+------------ 

I 147.071 10.55 
--_--_-_----_--__------ +------------+------------ 

I 3.00 hours I 150.42j 11.65 
-----------------------+~---------+---+------------ 

hourm 10.65 . 14.00 I 145.44l 
I -----------------------+------------+------------ 
6.00 hours I 141.711 10.37 
-----------------------+------------+------------ 
8.00 hours I 137.731 10.92 
-----------------------+------------*------------ 

___-_-__--_----------- 
Ile.00 hours 

(24.00 hour6 
-m--------- 

149.00 houra 
------------+------------*-------------- 

I 114.4Sl 11.97 

,------------+------------.-------- 
132.941 18.37( 0.0199 

,------------+------------*-------- 
151.361, 16.061 0.0813 

.------------+------------*-------- 
154.891 12.851 0.0963 

.------------+------------+-------- 
156.421 10.85l 0.0060 

,-----c------+------------+-------- 
lSl.Oll 10.421 0.8120 

149.53; 11.54; 0.0562 
.------------+------------+-------- 

147.39) 11.951 0.0065 
.------------+------------+---------- 
I 14O.Oll lO.OO( 0.1951 
,------------+------------+-------- 

133.261 11.131 0.4719 
.------------+------------*-------- 

120.151 11.541 0.6739 
.------------*------------,---------- 

124;3a. 11.681 0.1@631 

1C MEAN L-THYROXINE SERUM 
36) SUBJECTS . 

. 
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5) Statistical Aw@sis: Thirty-four of 36 enrolled subjects completed the study (Set. Drq~~uts, p. 17 
above). Subjects 113 and 31 completed Ody Period I. However, the Period I data from these subjects 
were also included 5 &C statistical. analysis for the study and the analysis was based 0~) 36 &jet%. 

There was no statis&Glly-signifkant difference (alphaAl.05) between treatments for KMAX or 
LAUC (o-48). 

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

VI. Waiver RectuesQ The waiver requests for the 0.025 mg, 0.050 rn& 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 
stmgtbs (See below) and proportionality between the formulations of all strcngtbs (See below). 

1-I ForInulatfons: . 

THIS SPACE Is XNTENTIONALLY LmBLANK. , . 
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. Ac?lvR- I’ 
Levothyroxine sodlw. IJSP 
IlMIvR- 
nmlnito1 USP, -- 
-- 
sucr080, NP 
RutylAtAd tlydroxymimolo. UI 

Povickme. NP -.. 
--. 

Puriflea NAter. USP’~’ 
mxhol. USP -*-.... . - 

ni&cxy~t~llim Callulo8a. w 
..-.,a .-. 

CroapovMone, NP --ti._ 
nagnesiu8 steerate/scdi\YI Lmulyl 
Sulfato - 

Colloidal Silicon Dloxida, RF - 

FD&k'Ydlow (6 Lmka nr . .-C., 
Fn&CBlw #2 Ihe lrr -c 
PDLC Red 140 Lb. RT 9---~ 
PDLC RLUA 01 Lake WT -. 
D&c Yellow #lo Lmko M - . D&C Red 027 Lake WI' rcl, 
D&C Red 130 Lake HT -- 
PDLC R& 040 Lmke HT - 

. . 

-----._ 
, ,(. a..- -- 

e-c_ 

._.., ..- 
. ._. *.a -ei- 

. . . ---a.,- ..-L.._. . 

. . . _ .--u-L- -. --’ 
a--“-‘-‘- . ..d.._ ~__(., 

e--r.. . . *..; ,,,._, _ . . . . . -..-- 

(1) Purified NAter us1 Ad Alco~l USP. I’ . .-.C.V ..-. 

thdr guuantitlam me oxprmmed pusnthrtic8lly. 
do not contrlhta to t&m total tJmormtlcal udghtr tkrmcora. 

. 



Formulation Comment8z All inactive ingredients in the formulations of all strengths were 
reviewed and foitnd to be present at or below lev& cited in the FDA Inactive Ingredient Guide 
(1996) for appmvd drug products. The formulations are proportionally similar by lkfinition 2 
of the c~ent general 3-E guidance: 

NOTE: All dissolution testing in support of this application was conducted in the Chemistry 
Research and Development Laboratories of MyIan Pharmaceuticals Inc. located at 371 t Coilins 
Ferry Road, Morgantown, WV, 26505. The name of the person responsible for oversight of the 
dissolution testipg is Dan Snider, Ph.D., Director, Chemistry Resestch and Development. The 
Date of ,&say indicated on each Dissolution Profie is the date that the dissolution testing was 
@Onned. 

THIS SPACEISINTENTIONALLY LEFTBLaANIL 
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~~~‘HYROIIBIX SODIUJI TASLXTS, USP 
25WCa, SQ#CQ, 7SMC% 88h?CG, 1OOWCQr 112XXb 

lqJBKx3, 15OMcG, 175yc0, 2ooMco AND 3ooMcu 

Dissolution HdiUm: 0.01 N HC1 containing 0.2% 
37% t o.soc, 500 n3r 

Appa.rat\U : 2 (Paddhd 
Sp0.d: 50 rpn 

’ Sampl. amem: 10, 20, 30 and 4S minutes 
Limits : ULT 70% (9) in 45 ainutem 

0396 
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LmomYROXIXX SODIUM TABwTg, USP 
isxca, SOUCG, 7sYCOr 88xcG, 100wc0, 112nc!a, 

1i15mG;150Hca, 175ldcQ, 2ooMcQ AXD 3Obmca ?.-. - 
ammARY AND ?a AbAI;y81'8 (ccmtiIxuod) 

com121010 (u88'-)r 
Dirsnlucion wedium: 0.01 I xc1 containing 0.2% Sodium Lnuryl sulfate. 

37*c f 0.5*c, 500 mL 
Apparatw : 2 (Paddler) 
speed z 50 m 
Sampla Ti.8~8: 10, 20, 30 and 45 rainuto8 
Lbit8: w/p 7oe (0) in 45 nlinut.8 

. 0397 

. 



-em: m SODIUM TllbLEl'S, 090 
--2hCt3;' SOlU!Q, 75MCG, 88MCG, lOOHCG, 112MC!t3, 

'125MC0, lSOMC& 175#CO, 20011co AND 3OOm 

DTSSOLUTIOLQ PROFILE sKImARY AND r, AraALYSIS (continuul) 
DII8DLDTZol mD?IIa -Y 

Maan -- 

.-CC.‘-- - 

- 
ll-OI 

- 
cmou i& -1 I 
Dissolurion Medium: 0.01 19 IICl containing 0.2% Sodium Law1 SUlfatO, 

-?37OC t o.soc, 500 mL 
Apparatus : - -e 2 (Paddlms) 
spoma: - - - '- 50 rpln 
Samp1. Tbne8: 10, 20, 30 and 4S minutm8 
Limits: NLT 70% (0) in 4s tninutms 
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.= - 

Ia AaalYmh -- 
-.-. . _ ..- 

1. &a&d8 of ?rnfflrn8 oewrated at srlftirl Reluu 

-8 xAvot4roaiw wdhm Table8 Ul?, 3QQmp. Lot nlxo70~ 
webut strmnetk aad Lot wmd ia 8ioeqdvaluam 8tuauJ 

I- I - I tn 10 (dmxtub 
1 

a0 I 20 I 30 I 4s fl 

RlH0854 25mcg 58 10 I 63 I a7 69.40 
RlRO746 SOnCp 59 I 74 79 83 56.30 
~1~0747 1 ffmcg(bfo lot) 1 70 78 I 85 

1 RlH0752 I 56 1 78 I 82 I 86 

&3omptame CHtuiaB so < t2 c 100 

2. &aalY8i8 0: Orofilu wtmd to coin8idm dtb Twtb# of -tor SW-•o It- 

~~10s of the non-blo rtrengtha of the referenced listad drug vmre not rvailabla at tba 
time tha initial dissolution profiles for BXylan's Lwothyroxina Sodiuan Tablets, USP vue 
PUfOim86. Additional di8solution profile8 for Mylan'r non-bio strengtha vere perfad 
to coimid8 with the subrequuit testing of the referenced listed drug. 

I -- 1 -_ I . J  
RlH0054 25mcg 57 77 83 87 1 68.17 
RlR0746 somcg 62 76 19 a3 1 56.S4 
R-0748 . -- _ 88acp 72 80 03 86 1 52.77 
RlR0707 1oQwg 73 79 82 85 1 SO.85 

q 
I RlW0749 I 112mca I Sl I 75 I 00 I 04 I 57.91 1 

r 

R1110751 1 1somcg ! 61 I 79 1 84 I 86 1 67.89 

I RlB0752 I 175lnc~ I 66 .I 77 \ 81 I es 1 I 56.79 1 
1180753 2oOmc!J I 60 I 78 ! 62 1 a7 1 66.20 

. 
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Dksoludon Comments: The test and reference products meet the USP q&fication of NLT 
70% of the labeled-amount of Ievothyroxine dissoIved in 45 minutes. Similarity Factor F2 
calculattd betwekn the highest strength and other strengths was acceptable (greater than SO). 
The dissolution datiare acceptable. 

WI. Defkienck -Tho following deficiencies have been found in the assay methodology 
reports of all 3 +ies: 

1. - 

4. ..___L 

The following information was not provided for the 3 bio studies and currently requested by the 
DBE: 

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

VIIL Recommendatfoai; 

1. The single-dose. fasting @xqivaIcnce study conducted by Mylan on the test produc& 
Lcvothyroxinc Sodium Tablets, 300 pg. lot # RlH0708, comparing it with the reference prod! 
Jerome Stevens’ L~othyroxine Sodium Tablets, 300 pg. lot # 008500, has been found 
incomplete by the Division of Biocquivalence due to the reasons cited in the Deficieucics above. 

2. The single-dose, fasting bioquivalencc study conducted by MyIan on the test product, 
Levothyroxiue Sodium Tablets, 125 j& lot # RlHO750, comparing it with the reference product, 
Jerome Stevens’ Levothyroxinc Sodium Tablets. 125 j& lot # 003799, has been found 
incomplete by the Division of Bioquivalence due to the reasons cited in the Deficiencies above. 

3. The singledose, fasting bioequivaknce study conducted by Mylan on the test product, 
L.evothyroxine Sodium Tablets, 75 pg, lot # RlHO747. comparing it with the reference product, 
Jerome Stevens’ Levotbyroxine Sodium Tablets, 75 pg. lot # 004100, has been found 
incomplete by theDivision of Bioquivalence due to the reasons cited in the Deficiencies above. 

4. The in &XJ &.&luti& testing conducted by Mylan on its Levothyroxine Sodium Tablets, 
3OO)tg,2oOcrg, 17s~. 15Ocrg. 125pg, 112~. 100~g,88CLg,75Irg,SO~and25~,has 
been found acceptabl_c-by the Division of Bioequivalcuce. 

__ 
The dissolution testing should be incorporated by the firm into its mantiacnuing CWUOIS and . 
stability pro8ram. The dissolution testing should be conducted in 500 IIL of 0.01 N HCl 
~0miining 0.2% SLS at 37C using USP XXIV appratus INpaddle) at 50 rpm. The test product 
should meet the following USP specifications: 

0400 



Not less than 70% of the lab&d amount of the drug in the dosage form is dissolved in 45 
mixlutcs. ‘- 

3. The firm has dc@onstrated-that the formulations of its Levothyroxine Sodium Tablets, 200 
pg. 175 pg, 150 j.~,l12 pg. 100 pg. 88 clg, 50 pg and 25 j.&, are pmpotionaUy similar to the 
fomulations of&e-300 pg, 125 pg and 75 pg strengths that underwent in viva bioavailabiity 
testing. However, the biowaivers of these strengths are not considered at the prment time 
oen - 

m 
eutable biostudy results of the 300 erg, 125 erg and 75 M stm@.~. 

L# 
o~M”Y=’ 

!i *vision of Bioquivalcace 
Review Branch I 

IS/ 
P. Conner, P&D. 

Dar: 91 23/2oq 
. 

IWctor, Division of Biocquivalcnee 

cc: ANDA # 76-187 (original, duplicate), HPD-652(Huang, Nguyen), Drug File, Division File 
HNguyen/M-39WW #76187sdw.601 
AlsoasV:Virmsam\mylanUtrsBrrtv\76187sdw.601 
Attachment: None 

._ .a- . 
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BIORQUm=Cy DEFICIENCIES 

ANDA:'76-187 APPLICANT: Dylan Pharmaceuticals 
Y. - 

‘3 - 

DRUG PRODUCT: .bevothwoxine 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 Bioequivalence has completed its review of 
your submission(s) acknowledged on the cover sheet. The 
following deficiencies have been identified: 

1n the assay methodology reports' of all 3 studies: 

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. 

Sincprely yours. 

IS/ 
Dale P. Conner, Pharm. D. 
Director, Division of Bioeguivalence 
Office of Generic Drugs 
Center for Drug Evaluation and Research 

0402 

, 



. 

CWWDA 76-187 
MJDA DUPLICATE 
DIVISION= ;. _ .T 
FIELD COPY. 
HFD-652/ Bia,S&kary-- Biq Drug File 
HFlx52/HNguyen 
HFD-652/ w-hang 

Endorsements: (Final yiqDa!cs) 
HFp65~~guY~ I 
HFD-6521YHuang ; 
HFD-617/KScardin 
-5a/ D. COMC, 

V:\FIRMSAM\MYLAMLTRS&RE~76187SDW.601 - . . 
printcdinfinalou / 7 . . 

BIOEQUrVALENCY - INCOMPLETE Submission date: 064S-01 
‘I 

1. FASTINGSTUDY(STF) e IL Strength: 9.075 mg . &-. -. 

clinical: - outcome: IC 
Analyti - 

) p*- 
*, - 

2. ~TyuDY (STF) @[t Stmgthz 0.125 a 
** . --- 

Analytic - 
outcome: xc . 

3. FASTING STiJDY (STF) #fC Smgth:~mg 
. (&jc& c__- chltcome: xc 

Analytif - 

4. DISSOLUTI,ON WAIVER (DIW) I k Strength: 0.200 me 0 175 me. 0,150 w 

& ‘++,+ ;r,>(w d . 0.112 ma 0.100 mp. 0.088 ma. O.oSOsagst 0,025 

au& ‘Is Ic) 
outconlc: IC 

OUTCOME DECIsIeNS: IC - Incomplete 
AC-Acceptable- _ .- 

UN - Utlaccc~le 

WINBIO COMMENTS: 

. . 
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MYlAN PHARMACXUTKXLS INC. 

-e- 

i ------ 
: - Pa(p2d2 

CGMPARATIVE GUANTITATIW COMPOSITIONS (continurd) * - 
LEYOTHYROXINE SO,ti” T&S USP, 2SMCG, SOMCG, 75MCG, tbucG, lOWCG, 112MCG. 12SMCG, lSOMCG, 175itCG, 100+4 Aw -0 

ACTIVE COMPCNENI 

lauo~heSodlum.W -. 

TOTAL THEORETlC+LVIIEIQ)iT ’ * ’ 

. 
- 
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ME'MORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES 
. . . PUBLIC HEALTH SERVICE . FOOD AND DRUG ADMINISTRATION P -. . . -' CENTER FOR DRUG EVALUATION AND RESEARCH 

DATE : June 20, 2001 

TO : Director 
Division of Bioequivalence (HFD-650) 

zd' 
FROM : Chief, Regulatory Support Branch I / 

Office of Generic Drugs (HFD-615) 

SUBJECT: Examination of the bioequivalence studies and request for 
waiver submitted with an ANDA for Levothyroxine Sodium 
Tablets USP,O.O25 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. 1' 

I%.. 
Mylan Pharmaceuticals Inc. has submitted ANDA 76-187 for: F 
Levothyroxine Sodium Tablets USP. The ANDA contains a 

. 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 5s a determination that 
the bioequivalence 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 uc&nplete" bioavailability or bioequivalence study is 
defined as one that conforms with an appropriate FDA 

.guidance-or is reasonable in design and purports to 
demonstra'te that the proposed drug is bioequivalent to the 
"listed drug". 
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In detdrmining whether a bio study is "complete" to 
satisfy..statutory requirements, the following items are 
examined: --. - 

1 .? -. - 

2. 

Study design 

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

Study results 

(a) Individual and mean data ia provided 
(b) Individual demographic data 
(c) 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 , 
the above questions as soon as possible so we may take 
action on this application. r 

; s.. 
F .I - 

>;DfVISION OF BIOEQUIVALENCE: 
.-.* 

/ Study meets statutory requirements 

Study does NOT meet statutory requirements WNC R: 
u, 

Reason: 

/ Waiver meets statutory requirements +4Ol 

Waiver does NOT meet statutory requirements 

Reason:- 

Director, fjivision of Bioequivalence 

0408 . 
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6/14/01 

0 
.-, _,-- 

MyIan Pharmaceuticals Inc. 
Attention: Frank R. Sisto 
781 Chestnut Ridge Rd . 
P.O. Box 43 10 
Morgantown, WV 26504-4310 

Reference Number: OGD# 00-472 

Dear Mr. Sisto: 

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

1. 

2. 

3. 

The labeling for the reference listed drug (RID), Unithroidm Tablet . , 
(Levothyroxine Sodium), states that it should be taken on an empty stomach 
Thenfore, the Division of Bioequivslence @BE) requests that you conduct only a 
single-dose fasting in-viva 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 35day washout period for a two-way 
crossover design. Alternatively, you may use a parallel design with equal numbers 
of male and female subjects in each treatment group. 

The DBE recommends that you measure only Ievothyroxine (T4). A 600 mcg 
dose is recommended to detect T4 above baseline levels. Blood sampks should 
be collected up to 48 hours. 

The lower sp~engths of the Levothyroxine Sodium Tablets are eligible for a waiver 
of in-vivo bickquivalence study requirements based on (1) acceptable 
bioeq&&nce study on the 300 mcg strength, (2) acceptable dissolution testing 
for all strengths, and (3) proportional similarity in the formulations of all strengths. 

0409 



Lf you have any questions, please call Steven Mazzekt, RPh, Project Manager, Division 
of Biocquivaknce at (301) 827-5847. In future comspondence regarding this issue, 
please include a r;Opy of this Ietter. 

0 ., _-- Sincerely yours, 

Gari J. Buehler 
Act&Director 
office 0fGemric’Drugs 
Center for Drug Evaluation and Research 
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Warzala, Ruth A; Sponaugle Jr, Richard G 

&et 
Scardins, Krkta; Mazzella, Steven; Nwaba, Nina 
30 DAY EVA 76-187 REC 6-6-2001 

‘i - 
76187 LEVOTHYROXINE SODIUM TABLETS USP. 11 STRENGTHS MYlAN RECEIVED 682001 

2 . 
DISKETTES PROVIDIN&? BIO ELECTRONIC SUBMISSION ESD BAIBE WA WILL BE FORWARDED WITHIN 30 
DAYS 

THANKS, . 

MARGO 

. 
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Barth, Margo L 

I Pate& Rashmikant M; Fang, Florence S 
Beers Block, Patricia M; olcombs Jr, Frank 0; Sayeed;Vilayat A; Smela Jr, Michael 

subject: FIRST GENERIC 76-I 

FIRST GENERIC 76-l 87 LEVOTHYROXINE SODIUM TABLETS USP, 11 STRENGTHS 
MYIAN RECEIVED 64-2Wl;-~ 

TEAM LEADER IS MIKE SMELA 

THANKS, 

MARGO 

0412 
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Novcrnber 752061 

Offkc of Generic Drugs, CDER, FDA 
Gary J. Buehlcr, Director .* 
Document Control Room 
Metro Park North II 
7500 Standish Place, Room 150 
Roclwillc, MD 20855-2773 

RE: ANDA 76187; LEVOTHYROXINE SODIUM TABLETS, USP 
ZSmcg, 5hcg, 75mcg, 88mcg, lOOmcg, 112mcg, 125mcg, 15Omcg, 175mcg, Nthncg 
and 3OOmcg 

Dear Mr. Buehla, . 

Reference is made to Mylan Pharmaceuticals’ Abbreviated New Drug Application 
identified above for Levothyroxine Sodium Tablets, USP. Reference is also made to the 
Agency’s October lo,2001 camspondence to Mylan providing comments regarding the 
bioequivalcnce studies submitted in the referenced application. The Agency requested a 
copy of the SOP’s for the analytical method used in the conduct of the bioequivalence 
studies. It is our pleasure to provide to you the SOP’s for the analytical method oE the 
&we study that were requested. The analytical method is.. - chaefore 

___..M..-.. -. .C--..--....-__ _, 

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

-I-. 

-+- -- 

C.C. Scott W. Chavenick, Ph.D., Mylan Pharmaceuticals Inc. 
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ANDA 76187 

. - 

OFFICE OF i?EAERIC.2NZ&S 
FoodmdDnlg-OD 
l3FD400,~PtiNtiIl 
no0 t3adidlk Ram 150 

. sLtedle,MD 208ss-2773 
FE 30149441U0 

. 

FAX TRARSMWION COVER SEElQ 

To: APPLKAlm Myh-k ?a: 304499-259s 

Am: FfaBkRssto FAX 304485407 

FROM: SambHo PROJECT MANAOER 30142747S4 

DATE: Madl2&2002 PAGESZ I (exca~ coveqqe) 

Dearsi 



A.M.3A 76-187 

. :. 
= _-- . . - 

OFFICE OF GENERZC 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 TRANSMISSlON CO’VER SHEET 

TO: APPLICANT: Mylan Pharmaceuticals Inc. TELZ 304-599-2595 

A’ITN: FrankR Sisto FAX: 304-285-6407 

~FROM: SarahHo 

DATE: March 28,2002 

DearSit: 

PROJECT MANAGER: 301-827-5754 

PAGES: 1 (excluding cover page) 

This facsimile is in reference to your abbreviated new drug application dated June 5,2001, submitted 
pursuant to Section 5050’) of the Federal Food, Drug, and Cosmetic Act for Levothyroxine Sodium 
Tablets USP, 25 mcg, 50 mcg, 75 mcg, 88 mcg, 100 mcg. 112 mcg, 125 mcg, 150 mcg, 175 mcg, 200 
mcg, and 300 mcg. 

Reference is also.ma&to your amendments dated November 7, and Novemk 12.2001. 

SPECrAL rNslxuCTI0~: 
Bioequivalency wmments~vidad. 

- - ._ 

TmsDoaMENT1sINTEND ED ONLY iFoR THE USE OF THE PARTY TO WHOM lT IS ADDRESSED AND 
MAY CONTAIN INFORMATION THAT Is PRIVILEGED, CONFIDENTIAL, OR PROTECXED FROM 
DISCLOSURE UNDER APPLICABLE LAW. 
tfftocivedbysomamc amcr~mtbc~aaparan~tDdelircrrnirdoanwrtbP(bcrdbruzst,yourchP-cbyootiBed~nydircbnfrr. 
dbrcmhuian.coWinbao(hartra,fothe~~oftbb~~bwc~tborized Ifyoubrvere=~thiidoammt~~.p~~immedntay 
ootifyasbytekphPntmdrealmittoo5bymailmdtbc~ddrra 
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BIOEQUIVENCY COMlaNTS 
ANDA: 76-183 APPLICANT: Mylan Pharmaceuticals 

-'- . 
.F 

DRUG PRdD&: 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 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 bioeguivalency comments provided in 
this communication are preliminary. These comments are 
subject to revision after review of the entire application, 
upon, consideration of the chemistry, manufacturing and ? 
controls, microbiology, labeling, or other scientific or fi- 

-* - regulatory issues. Please be advised that these reviews! 9 
=Y result in the need for additional bioeguivalency8 ,' 
information and/or studies, or may result in a conclusion 
that the proposed formulation is not approvable. 

Sincerely yours, 

Dale P. Conner, Pharm. D. 
Director, Division of Bioequivalence 
Office of Generic Drugs 
Center for Drug Evaluation and Research 

. .- 

c 
-. - . ._ 
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I 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 tig 
TYPES OF STUDIES : Fasting SD Studies (for O.MSmg, 0.125 mg & 0.300 mg) 
CINICAL STUDY SITE(S) : - 
ANALYTICAL SITE(S) : - 

STUDY SUMMAR Y : Acceptable 
DISSOLUTION: Atieptable 
WAIVER REQUEST: Acceptable 

1 
DSI INSPECTION STATUS . 

’ Inspection needed: 
-.--L 

i 
f Inspection status: ) Inspection results: i 4-t. 

1 
NO 

First Generic -YES Inspection requested: (date) 

New facility ,-. Inspection completed: idate) 

For case 

Other -. 

PRIMARY REVTEeR : Hoainhon Nguyen BRANCH: I 
INlTL4L : . DATE: i&24 -@j 

- 
TEAM LEADEkl :, Y&Chain Huang BRANCH: I 
lNrnAL : - DATE: - - iI/ 3+- 1 

DIRECTOR DIJJISION 6F BIOEQUIVALENCE : DALE P. CONNER, Pharm. D. 
I’ 

-. . 
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LEVOTHYROXINE SODIUM TABLETS Mylan Pbanaaceuticals 
USP, 0.025 mg, 0.050 mg, 0.075 mg, 0.088 mg, Morgantown, WV 
0.100 mg, 0.112 pig, 0.125 mg, 0.150 mg,0.175 
mg, 0.200 mg & 0300 mg 
ANDA76-187 - 
Reviewerc Hoainh%n~Nguyen 
W #76187anOL&$ Submission Date: U/07/01 & ll/l2fol 

Review of a Study Amendment 
. 

The firm has submitted the current amendment in rcsponsc td the DBE deficit&y letter dated 
October 10,200I. The deficiency comments were as folIows: 

--- 

-_L_ 

/w.----’ . 
-- 
e------ .’ 9 
+.C ./=zxr- 4,’ ; t-e. 

’ The demographic infomuation concerning the race of ali subjects who were enrolled in the * 
studies. ” 

The finds responses are summarized below. 

. IFirm’sResPonses, . 

. . 
, 



5. The demographic information including the race of all subjects was provided. The 
information is summarked below. 

. 
For Studv LEVO-0057 (Fastinn Studv for the 75 up: Strennthk 

z... - 

Gender(n). -qp.&= ean Heiaht. cm 
Lw 

Mean Weinht. kg 
llwllzd 

Female (18) . 27 (18-45) 166 (150-178) * 64 (54-75) 
&tktle (16) 22 (18-29) 181 (165-190) 80 (62-98) 

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

For Studv LEVO-0054 lFastina Studv for the 125 UP Strtnti): 

Gender (nl 

Female (15) 
Male (15) 

Mean Ane 
f?lhle 
33 (20-48) 
26 (18-44) 

anH ‘ehm 
zee; 
167 (152-188) 
181 (168-193) 

Mean Weiabt. kg 
0 
68 (58-95) 
78 (67-100) 

Race; Black (0), Ca ucasian (29), Hispanic (0), Asian (0), Native American (1) 1 
For Studv LEVO-062 (Fastinn Studv for the 300 UP Strenm t 

i rp-- 
(n] Gender Mean Ane Mean Weinht. kg* * ,’ 

0 f?iad 
.” . - Female (11) 29 (18-46) 182 (173-196) 67 (58-90) 

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

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

II. Comments: All of the firm’s responses are adequate and acceptable. The bioequivalencc 
studies, Nos. LEVO-0057, LEVO-0054 and LEVO-0062. as reviewed in the cumnt amendment 
and the original submission (06/05/01), are found acceptable. The studies demonstrate that the 
test and reference products are equivaient in the rate and extent of absorption as measured by 
log-transformed C$‘lAX and AUC of T4. 

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

1. Formtition Comments: All inactive ingredients in the formulations of all strengths were 
reviewed aad found tcrlie present at or below levels citeti in the FDA Inactive Ingredient Guide 
(1996) for approve&drug products. The formulations are proportionally similar by Definition 2 
of the current general BAIBE guidance. 

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

1. The single-dost;fasting bi~quivalcncc study conducted by Mylan on the test product, 
Levothyroxine Sodium-‘Tablets, 300 p.g, lot # RlH0708, comparing it with the reference product, 
Jerome Stevens’ Le~thyroxine Sodium Tablets, 300 pg. lot # 008500, has been found 
acceptable by the Dkision of Bioequivalence. The study demonstrates that the test product, 
Mylan’s Lcvothyroxine Sodium Tablets, 300 pg, is bioequivaknt to the reference product, 
Jerome Stevens’ Levothyroxine Sodium Tablets, 300 pg, under fasting conditions. 

2. The single-dose, fasting bioequivalence study conducted by Mylan on the test producf 
~vothyroxine Sodium Tablets, 125 lg, lot # RlH0750, comparing it with the reference product, 
Jerome Stevens’ Levotbyroxme Sodium Tablets, 125 pg. lot # 003799, has been found 
acceptable by the Division of Bioquivalence. The study demonstrates that the test product, 
Mylan’s Levothyroxine Sodium Tablets, 125 erg, is bioequivalent to the reference product, 
Jerome Stevens’ Levothyroxine Sodium Tablets, 125 J.tg, under fasting conditions. 

3. The single-dose, fasting bioequivalence study conducted by Mylan on the test product. 
Levothyroxine Sodium Tablets, 75 pg. lot # RlH0747. comparing it with the reference product, 
Jerome Stevens’ Levothyroxine Sodium Tablets, 75 pg, lot # 004 100, has been found acceptabh 
by the Division of Bioequivalence. The study demonsuates that the test product, Mylan’s $ - 
Levothyroxine Sodium Tablets, 75 pg, is bioequivalent to the reference product, Jerome Stevrpsf- . s 
J+vothyroxine Sodium Tablets, 75 &g, under fasting conditions. .  l 

_’ ;  ;. . . 4. The in vitro dissolution testing conducted by Mylan on its Levothyroxine Sodium Tablets, 
300 pg, 200 pg. 175 pg. 150 j.~, 125 cog, 1.12 clg, 100 Lrg, 88 pg, 75 pg, 50 cLg and 25 pg. has 
been found acceptable by the Division of &equivalence. 

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 HCl 
containing 0.2% SLS at 37C using USP XXV apparatus II(paddle) at 50 rpm The test product 
should mat the following USP specifications: 

Not less than 70% of the labeled amount of the dkg in the dosage form is dissolved in 45 
miLluus. 

5. The frnn has’d~monstrated that the formulations of its Levothyroxine Sodium Tablets, ZOO 
pg, 175 bg, 150 pg, 112 p.g, 100 pg. 88 pg. 50 f.lg and 25 pg, are propotionaHy similar to the 
formulationa of the 3OO@g, 125 pg and 75 pg strength that underwent in vivo bioavailability 
testing. The biowahr request of these strengths is’granted. The test product Mylan’s 
Levochyroxine Sodium Tablets, 200 pg, 375 pg, 150 pg. 112 pg. 100 kg, 88 pg. 50 pg and 25 
pg, is deemed bioquivalent to the reference product, Jerome Stevens’ Levothyroxine Sodium 
Tablets, 200 pg. 175 pg, 150 pg. 112 pg, 100 erg, 88 pg, 50 Itg and 25 pg, respectively. 
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Division of Bioequivalenct 
Review Branch I Z. - 

8 -. _-- 
RDlNEMLEDYHUANG 

I 

cc: ANDA # 76-18? (original, duplicate), HFD-652(Huang, Nguyen), Dmg File, Division Ffie 
HNguyen/O7-30-O l/W #76 187anO 1 .doc 
AlsoasV:\fumsam\mylanU~B6l87an01 .doc 
Attachment: None 

t’ 
4. . 

i Fe- ., - 
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BIOEQUIVALEIUCY COMMENTS 

ANDA: 76-187 APPLICANT: Dylan Pharmaceuticals 
'-m 

DRUG PROD&: 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 Bioequivalence has completed its review and 
has no further questions at this time. 

-- i 

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

pl'ease note that the bioequivalency comments provided i& 
this communication are preliminary. These comments are 
subject to revision after review of the entire application, 
upon consideration of the chemistry, manufacturing and t 
controls, microbiology, labeling, or other scientific or 6.' 
regulatory issues. Please be advised that these reviewsj E'- 
may result in the need for additional bioequivalency, f 
information and/or studies, or may result in a conclusion 
that the proposed formulation is not approvable. 

Sincerely yours, 

'Dale P. Conner, Pharm. D. 
Director, Division of Bioequivalence 
Office of Generic Drugs 
Center for Drug Bvaluation and Research 
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CCANDA 76-187 
ANDADUPLICATE 
DMSION FZLE; ‘. - 
FIELD COPY 
HFD-652/ Bio !k&ary - Bio Drug File 
WD-6W EINguyen 
HFD-652/ YHuang 

Endorsements: (&al with Dates) 
HFD-6521 HNguyen _ . 
HFJMSU YHuang ’ 11 
HFD-617/ K SC&” - 

’ k 

3Q - / 
I 

7 Yifk HFD-650/D. Conner’ - -_ 1 rp I 

V:WRMSAMWYLANUXRS&REW76187ANOl .DOC 

printed in final on / / 

BIOEQUIVALENCY - ACCEPTABLE Submission date: 1 I-07-01 ? . 
11-12-01 e 

1 F--- 
1. STUDY AIHENDMENT WA) Strength: 0.075 ng, 0.125 me & 0.300 mg . f 

.&J 
Outcome: AC 

2. STUDY A.MENDMENT WA) Strength: 0.075 me. 0.125 gg & 0.300 w 
Outcome: AC 

OUTCOME DECISIONS: IC - Incomplete 
AC - Acceptable 

UN - Unacceptable 

WINBIO COMMENTS: 

. .-.- . 

-? 
-_ . __ - 
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OFFICE OF GENERIC DRUGS 

- iT DIVISION OF BIOEQUIVALENCE 

ANDA #: 76487 SPONSOR : Mylan Pharmaceuticals 
DRUG AND DOSAGE FORM : Levotbyroxine Sodium Tablets YSP 
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 tig 
TYPES OF STUDIES : Fasting SD-Studies (for 0+75mg, 0.125 mg & 0.300 mg) 
CINICAL STUDY SITE(S) 
ANALYTICAL SITE(S) * 

STUDY s UMMARY : ‘Acceptable 
DISSOLUTION: Acceptable 
WAIVER REQUEST: Acceptable 

DSI INSPECTION STATUS 1 
hspection needed: 1 hpa3ion status: l.nspedon results: 

NO 

- i First Generic YES Inspection requested: (date) 
.,A’ 

New facility ~- Tnspection completedt (&de) 

For cause .- 

p-Y REV@!&kR : Hoainhon Nguyen BRANCH: I 
INITIAL: -‘3/ DATE : ;I-! 

TEAM LEADER-:; Yih iin Huang 
-- .;“s 

BRANCH: I 
JNlTIA.L~ 5 / 

DATE: 11 /3&4-d 

8 . . 
DIRECI’OR, Dl+iON OFBIOEQUIVALENCE : DALE P. CONNER, Pharm. D. 
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J m MYIAN PHARMACEUTICALS INC 
781 Chestnut Rwe Road l I? 0. Box 4310 l MwQOntOm. West VlrQlnia 26504-4310 U.S.A. l (304) 599-2595 

November 12,tif -=- - 
0 

-. -.-- . 

Office of Generic Dtigs, CDER, FDA 
Gary J. Buehler, Director 
Document Control ROOm 
Metro Park North II 
7500 Standish Place, Room 150 
Rockville, MD 208552773 

1 

BIOEQUIVALENCE AMENDMENT .a 

,’ a. 
i. :_ 

RE: ANDA 78-l 87; LEVOTHYROXINE SODIUM TABLETS, USP 
0.025MQ,O.O5OMG. 0.075MG. O.O88hG, O.lOOMG, 0.112h+tG,O.l25MG 
O.l!%MG, 0.175MG, 0.2OOMG AND O.XXJMG 
RESPONSE TO AGENCY CORRESPONDENCE DA;EO OCTOBER IO, 2001 

Dear Mr. Buehler: 

‘, .  
Regardlng Assay Methodology Reports (ail 3 8tudiss): 

Reference is made to the Abbreviated New Drug Application (ANDA) idontifted above, which Is currently t 
under review, and to the bioequivalency comments pertaining to this application which were provided to 
Mylan by facsimile on October 10,200l (refer to Attachment I). Ih response to the October lo,2001 

$ 

comments, Mylan would like to amend this application as follows: I $-” 
.e - 

FDA COMMA 1: y-‘--- 

WLAN RESPONSE: -* 

FDA COMMENT 2: ,-r e- 

YYUN AESPONS& +-. - -- 5”-“- 

. 

. . 0425 , 
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Gary J. Buehkr 
Page 2 of 2 

_ 

FDACOMHENl9: :. ‘---- 

i) 

MYUN RESPO&i: PI-cm. 

FDA COMMENT 4. 

MYLAN RESPONSE: 
c -- I’ 

4’ 
r 

/ 

. . ,. REGARDlNa CUNlCAL STUDY REPORTS 

FDA COMMENT: In the study dinical reports, th8 foilowing infomwtion was not ‘jwovi&d for all 3 
biostudies and currently mquested by the DiiisiOn of Bioequivalence: 

The demographk inf0nnaMn conc8rnlng the rac8 of all subjects who were 
enrolled in the studk 

MYLAN RESPONSE: The demographic summary tables that were previous& submit&d In the orfginal 
apfdicatioll have b88fl Updated t0 prOvld8 r%C8 infOmI8tlon. Th8 r8v[sed 
demographic tables are provided in Attachm8nts l1,12, and 13 for LEVO-0057, 
imEvo-oo5d and i.Ev0-0062. r8Spectively. 

mis arw,dment is submitt8d in duplicate. Should you require additional infotmatlon or have any 
questions r8gardk~g-thii.am8ndmt, pl8aSe contact th8 undersigned at (a) 59g-2595, ext. 6600 cr via 
facsimils at (304) 285-6407. 

hank R. Sisto . 

we President p 
R8gu&tofy Affai -4 

0426 
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NDA 76187 

Levothyroxine Sodium 
Tablets USP 

O.O25mg, O.O5mg, O.O75mg, 
O.O88mg, O.lmg, O.l22mg, 
O.l25mg, O.l5mg, O.l75mg, 
0.2mg and 0.3mg 

Mylan Pharmaceuticals 
Approval Date: June 5,2002 

Correspondence 
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MYIAN PHARMACEUTICALS iNC 
781 Chestnut R$ge Rood l P, 0. Box 4310 l Morgantown. Wed V?rghkJ 265044310 U.S.A. l (304) 599-2 

July 12,ZOOl 5 
5 _. -. 

Office of Generic Drugs, CDER FDA 
Gary J. Buehler, Acting Director 
Document Control Room 
Metro Park North II 
7500 Standish Place, Room 150 
Roclwille, MD 20855-2773 

. 

RE: LEVOTHYROXINE SODIUM TABLETS, USP 
25MCG, SOMCG, 75MCG, 88MCG, lOOMCG, llZMCG, - 
125MCG, ISOMCG, 175MCG, ZOOMCG AND 300MCG 

BIOEQUIVALENCE iLECTRONIC SUBMISSION ESD 

Dear Mr. Buehlerz 

Reference is made to the Abbreviated New Drug Application (ANDA) for the 
referenced product that was submitted to-the Agency on June 5,200l. 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 
(3OOmg)J 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 conipanion document is presented in Attachment 1. 

Should you have any questiods or require additional information, please contact the 
undersigned at telephone number (304) 599-2595, extension 6600 and/or facsimile 
number (304) 2854407. 

.- . 
S&rely, 

Frank R. Sisto 
Vice President 
Regulatory Affairs 

Enclosures 
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MYIAN PHARMACEUTICALS I 
78 1 Cnestiut Wdge bad l P. 0. Box 4310 l 

. June 5.2001 7 -_ . . - 

Office of Generic Drugs, CDER, FDA 
Gary J. Buehler, Actlng Director 
Document Control Room 
Metro Park North II 
75OO Standish Place, Room lS0 
Rockville, MD 208552773 

RE: 

Dear Mr. Buehlerz 

25MCG,SOMCG,75MCG,88MCG.lOOMCG,ll2MCG, 
125MCO,15OMCG. 175MCG, 20OMCG AND 3OOMCG ;. 

j tp’. 

Pursuant to Section SOS(j) of the Federal Food, Drug and Cosmetic Act and 21 CFR 314.92 and 314.94, - 
we submit the enclosed Abbreviated New Drug Apptiition for: 

Proprietary Name: None 
Established Name: Levothyroxine Sodium Tablets USP, 25mcg, 5Omcg, 75mcg, 88mcg, lOOmcg, 

112mcg, 125mcg, 15Omcg, 175mcg, 2OOmcg and 3OOmcg 
This application consists of a total of 37 volumes. 

Archival copy - 16 volumes. 
Review Copy - i 7 volumes. 

Technical Section For Chemistry - 8 volumes. 
Technlcal Section For Phahnacokinetics - g volumes 

Analytical Methods - 2 extra copies; 2 vdutne each. 
NOTE: The Tech&al Section for Pharmacokinctics of the review copy and the archival copy each 
contain a set of data diskettes for the biequivalence studies conducted in support of this 
application. In addition, the diskettes providing the Bioequivalence Electronic Submission ESD 
(BA/BE) EVA will be forwarded to the Agency within the 30 day grace period. 

This application p&ides for the manufacture of Levothyroxine Sodium Tablets USP, 25mcg, Somcg, 75mcg. 
88mcg, lOOmcg, 112mcg 125mcg, 15Omcg. 175mcg. 200mcg and 3OOmcg. Myfan Pharmaceuticals Inc., 781 
Chestnut Ridge Road, @rgantown, VW 26505-2730. performs all operations in the manufacture, packaging, 
and labeling of the drug product 

It should be noted that this Abbreviated New Drug Application has been organked according to the Agency’8 
February 1999 Guidance for Industry - ‘Organiration of an ANDA’. Pursuant to this guidance, hQtan commits 
to resole any issues identified in the methods validation process after approval. 

0429 



Gary J. Buehler 
Page 2 of 2 - 

we certify that a true-&py of the technical sections of this application, as submitted to the Ofice of 
Generic 6rugs, has been forwarded to the FDA’s Baitimore District Offvze. The following Table of 
Contents and Regdds Guide detail the documentatia submitted in support of mis apphtion. 

Ail correspondence regarding this application should be directed to the attention of the undersigned at 
Mylan Pharm8CeUtiC8lS inc., P.O. Box 4310,781 Chestnut Ridge Road, Morgantown VW, 265044310. 
Telephone and facsimile inquiries may also be directed to the undersigned at telephone number 
(304) 599-2595, extension 6600 and/or facsimile number (304) 285-6407. 

Sincerely., 

Vice PresMent 
Regulatory Affsin 

FRSldn 

-f . 
-. . . 

i 
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NDA 76187 

Levothyroxine Sodium 
Tablets USP 

0.025mg O.O5mg, O.O75mg, 
O.O88mg, 0. lmg, O.l22mg, 
O.l25mg, O.l5mg, O.l75mg, 
0.2mg and 0.3mg 

Mylan Pharmaceuticals 
Approval Date: June 5,2002 

Establishment Evaluation 
Request 

043 1 



-- we- s-e- . w-. ..-.. -- 
R~~ABLISHMXNT EVALUATION REQUEST 

DEZ'AIL REPORT 

ray= - d. L 

Application: ANDA 76167/000 Action Qoal: 
Stamp: 06-Jwu-2001' District -1: OI-MAY-2002 
RegulatoW DUE: Brand Name: 
Applicant : -;- Estab. Name: LEVOTRYROXIHR SOPIW 

781 QIggm kIDGE RD Generic Name: 
MORQ+$'KWN, WV 265044310 

priority: -- a-*ms- . - Dooage Penn: CrABLET) 
Org code : 600 Str-gth: am 11 srmwm8 
Applic8tiOIi COmeIlt: 

. mA ContaCta: M. DI- (HID-613) 301-627-5848 , Project Manager 
M. SMELAJR (RFD-625) 301-827-5845, Teem zmadar 

mmblfdmeat: - 
- 
. 

-- 

DMFNo: - AADA: . 
Rerponmibflitier : ' __----- 
Prot ile f Csat OAI Statue: NOR8 
E%tab. colmleat: 

Mileston@ Namd Date Req. TypeInup. Date DoCi8i013 C ReamOn 
SUBHITTEDTOOC 11-JUL-2001 

t 
Establielment : -. ,, - 

-:' ; 
-- 

. --. -,- -.- r 
DMF NOI AAMI 
ReapOnmibilit iQB: --.- 
Profile: CTL OAiI st*tum: NONE 
Es tab. Conaank : 

rUeatone Name Date ' Req. Typfnsp. Date Deci8ion (I R,earon Cre8tOr 
SUBMITTED T-0 oc ll-JUL-2001 PUDDLETONS 

Establirhment:1110315 
HmAN~cALBINC . 

_ '-38% CfIESTMJ'f RIDGE RD 
Ho-, WV 265054310 

DM? No: AADA: 
Rergon~ibilitiaa:C~~ISHED DOWE MANUPACTURXR 
Profile: - - - -T&l OAT statur: NONE 
l!btab. -tr 

Hileetone Name Date Req. TypeInmp. D8te Decision c Reason Creator 
SUBMITTED To oc 11-JUL-2001 MIDDLETONS 

Establishment: --mm.. 

cc- 
-- 
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ESTABLISRMENT EVALUATION R%UEST 
DETAIL REPORT 

Trot ile : CTL OAI Statul): NONE 
mtab. c-t * 

HileotOn8 bti Dat6 Req. TypeImp. Data Decision C Reason Creator 
SUBMXTTEL) 'To ocw ll-JUL-2001 MIDDLETWS 

Bmtablisbm~t: c' 
-4 _-- -.I 

___..L 
,;/.r.. -- '- 

DMP No: AADAt 
Rerponhbilitieo: --- 
prof ller CTL OAX status: NONE 
Batab. coameat: 

nilestone Name Date Req. tieImp. Date Decirion & Rea8on Creator 
suBnrrTBDTo= ll-JUL-2001 IIDDLSTONS 

. 

,: ,:.:. 1 i 
‘2 

‘:’ . *- .:,:.,J . . . 

, 

0433 
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i=lJALUbKkb3 rrgc 1 Ul * 
ESTABLISHMENT EVALUATION REQUEST 

. SUMMARYREPORT 

A~CEP~‘ABLE on 01.AUGZW by S. F’ERGUSON~32WWW- .-.-...---- < . 
ESUb-- DMFNo: - 

-.. AADANO: 

E5t8bm 111#%5 : DMFNot 
MYuNn3ARMA~~lNc MDA& 
781 cn#sTNmruDGEm 
M0xt~wN.wv 265os4310 . 

0434 * : , 



ESTABLISHMENTEVALUATION REQUEST 
SUh4MARYREPORT 

- 

&.’ ‘_.. i 
I .- : f 

‘.‘.T.. ..‘. 

. . 
. 

-’ . . 
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3 
PAGE(S) HAVE BEEN 
REDACTED IN FULL 
FROM THIS DOCUMENT - 

Reason: 
b(4) Confidential Commercial Information 

b(4) Trade Secret Information 1 

Deliberative Process; Atto 1 y- Client and 
Attorney Work Product Privileges 

b(6) Pexponai Privacy s -m 
b(7) L~VV Enforcement Records 

0436 
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klJA LlJLk Lb3 .Pige IOf 2 

ESTABLNIMEFiT EVALUATION REQUEST 
SUMMARYREPORT 

Appkation: ANDA 76i87iw Riclli* oqcodc 608 
stamp: WJUN-2-wr Reoulrtory Due: Action Qoalz Dimict God 664q,w-20~ 
Applblt MYLiNPW BrandNanrc 

78lc+llmmmRlDGEaD Esmbiiabtd Nurr:LEVOmiYxtOm SODIlJhf 
M,OlJ&tNTMN, WV 265044310 Generic Nallm: 

Dotagt Form: TAB (TABLET) 
SW AtLllSTRENGTlk 

FDA Contacts: M.D- WFWu) 301-827-5858 , Project Manytr 
M.SMELAJR . . (EFb6zJ) 30i-8274848 , Turn leader 

chrcnilRtcoatnald8~ 

ACCEPTABLEonOl-AUGZOOlbyS. FERGUSON~3i4)301-827-0062 - - 
Eaabti-rhmrmc ~-“-‘----. Dh4F No: 

AADA No: 
V _c*-c.- - 

-. -v_ .,, 

Rofik: CSN OAlStatus: NONE 8. ‘-se 

LimMiltstcmtz OC RIECOMMXNDATION 
Resppzdbilik ) _- 

._ - -. .w 
hfli&mcIhtt: 3o4uLe2001 

1 . . 

Decision: ACcEPT~tE . i ::-- F- 

Rtw DISTRICT RECOMMJLNDATIO?V 
. . - 

Es&b- - DMF No: 
- . . AADA No: 

-d 
.-c--e 

-- 

RoGle: CTL OAIStaaaa: NONZ Ruponaibm -- 
IatMiluto~ OCRECOMMENDATION 
Milumntw llJuLz601 
DtcLioo: ACCEPTABLE 
Reason: BASED ON PROllLlt 

Establiahtmk- ll$ojli- DMF No: 
MYIANPEARMAcEuTlc~mc MDA No: 
781 -RIDGERD 

" 8f~RGANTOWN,WV 2656343JO 

Pmfik TCM OAIStamc NONZ Ruponrdbm 
Last MiItstot: OC R.ECOMMENDATlON 
Milestone De 264Jb2001 
Dcoisioo: ACCE3TABI.E 
Rtuonz DISTRIm RBCOMMENDATXON 

. 0437 
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L.-d L’CUU L t-UN CLJLK kk:3 
ESTABLISHMENT EVALUATION REQUEsT 

SUMMARYREPORT 

rw Lo1 I 

Emab- - DMF No: 
AADA No: 

J .-.yT 
* .-’ .- 

Profile cm OAIStatw: NONE 
Last Milesto=: OC BECOMTi4ENDATION 
MiIcstonc Date: ll-JUL-2001 . 
Dccisiont ACCEPTABLE 
Reuon: BASED ON PBOKLB 

ItqPerAsibm 

Estab- -- DMF No: 
AADA No: 

J - 

, 

Rofik CrL OAlStatus: NONE Rcspommm - 
Last MilesW= OC RECObfMBNDATlON 
hdilesto~~ Date: Ol-AUG2O)l -. 

t 
. -- 

-Dcciaioo: AcCEPTABLt 
Rcasoa DISTBXT BECOMMENDATXON 6.. . 

t 
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NDA 76187 

Levothyroxine Sodium 
Tablets USP 

O.O25mg, O.O5mg, O.O75mg, 
O.O88mg, 0. lmg, O.l22mg, 
O.l25mg, O.l5mg, O.l75mg, 
0.2mg and 0.3mg 

Mylan Pharmaceuticals 
Approval Date: June 5,2002 

Chemistry Review / CMC 
Labeling Def Corresp 

0439 



1. CHEMISTRY REv1Ew:No. 1 (one! * 

2. ANDA # 76-187 

3. NAMEANDADDtiS OFAPPLICANT 
Myha Phsrmacruticrla IAC. 
781 Chestnut Ridge Road 
Morgontovn,WV~26504-4310 

4. LEGAL BASIS FOR SUEMI'SSION 
The reference listed drug for this ANDA is Onithxoid@ (Levothyroxine Sodium) 
Tablets m3AUfaCtUSed by Jermt SteVeAS Pharmrceuticala, Inc. 
There are no patents that clrim the listed drug referred to in this application. 
The refrrtnced product is not covered by any txc~usivity provisions. . 

5. SUPPLEMENT(a) 
-*' Hone 

6. 

7. 

PROPRIETARY HAWE 
None ' ,. . 
NONPROPRIETARY NAME 
Levothyroriae Sodiwa Tablets LISP 

8. SUPPLEMEm(S~ PROvfima) POR: 
N/A 

9. AMENDtENTSANDOTRERDA&: 
Date of a ti 2001 .- 

‘.,;; ,10 . Pl3ARMEoLoGIcAL CATEGORY 
. Levothyroxine la effective as replecament or supplement therapy in . hypothyroidism of any etiology, except transient hypOth~OidiSII during the 

recovery phase of subacute thyroiditia. . _ LtVOthytOXiAe is 8180 effective in the SUppreSsiOn Of pituitary TSR 
secretion in the treatment or preoentlpn of various types of l uthyroid goiters. 

11. . Rx or OTC 
Bat 

12.-.. REWED IND/tJDA/m(a) 
NM 21210 Jerome Stevens’ UAlthrold@ t&lots 

13. DOSAGE rORN ;.., . 
TJ>let '- - ._ 

c 14. POTENCY - 
25 mcg, 50 me@ zs aleg; 88 mcg, 100 mcg, li2 mcg, 125 mcg, 150 mcg, 
175 mcg, 200 and 300 meg mcg 

. 

c 

0440 



15. CHEMICAL NAME RND'STRtjCTURE 

. . 
=. 

~o&yrorrLM l oditn (2S416-65-31 . 
chemical namo: L-Tyrosine-O-(~-bydroxy3,5-diiodophenyl)-3,S-diiodo-mon~so~~ salt 
8-m:. L-3,3',5,5'-tetraiodotbyronine, sodium salt (pentahydrate) 

GJ%J~b=-b 
798 .a5607 (anhydrow) I- -. 

&. 

-. 
16. 

17: - 

18. 

19. 

. . i r ., - 
REkONDS AND REPORTS 
NOIIe 

COMMENTS *'_ 

This apj>lic&ion is not approvable due to the deficiencier in the following 
areal. 
(1) drug rrubstance (2, analytical method 

CONCLUSION3 AND RECCWENDATIONS 

Thir 8ppliCatiOa ir aot l ppzovable. 

REVIEWER? 
Liang-Lii X\wg,.Ph.D. -!$?HW%% 
Endorsed by Zamos Fan 10/11/01;11/5/01 

c 
-. * - .- 

. . 

0441 



. . 
- 

PAGE(S) HAVE BEEN 
REDACTED IN FULL 
FROM THIS jlOCUMENT 

Reason: 
&&4) Confidential Commercial Information 

4) Trade Secret Formation 

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

. . .- - . 
b(6) Peponai Privacy - -. 
b(7) 

. _ 
L~VV Enforcement Records 

0442 . . 
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1. 

2. 

3. 

4. 

5. 

6. 

7.. 

8. 

, 
9. 

. . : ( 
..- 

’ -.,.y’ 

19, 

. . 

11. 

12. 

CWEMXSTRY REVIEW NO. 2 (two) 

ANDA # 76-187 
. 

NAME AND ADDRESS OF APPLICANT 
nylan Phamacquticalr Inc. 
781 Chestnyt %dga Road 
P.O. BOX 43108 - 
Morgantowrti N’i7 26504-4310 

LEGAL BASIS FOR SUBMISSION 
The reference lirtad drug for tMs ANDA is Unithtoida (Leoothyroxine sodium) 
Tablets manufactured by Jerome Stevens Pharmaceuticals, Inc. 
There art n0 ptttntS that Claim the liatad drug rafarred to in this application. 
The referenced product it not covered by any exclusivity provisions. 

SUPPLEMENT(S) 
NOM 

PROPRIETARY NAME . : 
None 

. 

NONPROPRJETAR~ NAME 
Lcvothytoxinr Sodirna Tablets USP 

SUPPti (s) PROVXDt(s) EY)R: 
N/A 

AMENDHEtt!TS AND OTRER DATES: 
Data of submission: June 5, 2001 

9)’ 
i - .- s 

- - 
I r . ., - 

Minor manchant: January 18, 2002 
Telaphona amendment: April 19, 2002 

~~~ARMACOLOGICAL CATEGORY 
Lavothyroxina in effective as replacement or supplement therapy in 

hypothyroidism of any etiology, excapt transient hypothyroidism during the 
recovery phase of subacute thyroiditis. 

Lavothyroxina is also effective in the suppression of pituitary TSH 
secretion in the treatment or prevention of various types of euthyroid goiters. 

Rx or OTC 
Rx 

RELATED fND/NDA/mFts; - 
.NUA 21210. Jerome Stevens* VnithraldQD tablet8 . 

. 
DOSAGE kOlW- . 

.Tablet 
c 

. * -m 
POTENCY - 
25 wa 50 m& 75 mc9, 88 PLCQ, 100 l~c9, 112 mC9, 125 beg, 150 mc9, 
175 racge 200 mcg and 300 mc9 

-’ ._ 

13. 

II. 

0443 . . . , 



2 
. 

IS. CHmIC.3.L ??A% m STRVCTVRE 
# 

NJ’ 
0 

. 

&vothyroAae madhi i25416-65-3) 
Chemical name: L-Tyrosine-O-~Q-hy&oxy-3,5-dilodophanyl)-3,5-diiodo-raono-sodiu salt 
synonyma: L-3,3',5,5'-tctr:iodothyronine, sodium salt tpentahydrate) w ' - . 
CldhlJ~~4 :. * 
798.85607 (anhydrous 

ft 
.* - 

? 
. . - 

This application is approvble. 

18. CONCLUSIONS AND RECCNMENDATIONS 

This applicat%on ir rpprooable. 
. 

19. REVIEWER: DATE COMPLETED: 
Liang-Lii Hu&ng, Ph. 0. 4/23/02 
Endorred by Jamaa F8n . . 4/23/02 

- . 

i - -. . 
. -. 

. 
0444 
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PAGE(S) HAVE BEEN 
REDACTED IN FULL 
FROM THIS DOCUMENT 

Reason: 
d b(4) Confidential Commercial Information 

d (4) Trade Secret Information 

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

b(6) Pepon Privacy w -. 
b(7) L&v Enforcement Records 

0445 
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MY!AN PHb?MACEUTICALS NC 
781 Chestnut f?ldge Road. P. 0.80~ 4310. h’b(JOntawn. West VkQi-dO 26%4-4310 USA . (304) 599-2595 

a. 

omce of Generic Drugs, .~lXR. FDA 
GaryJ.BueW,~- ,. 
Document Contrd Room 
Metro Park North ll 
7500 Standii Place, Room 150 
Roc!wilb, MD 20855-21313 

N A-m 
TELEPHONE AMENDMENT 
(CMC INFORMATION ENCLOSED) 

. 

RE: LEVOTHYROXlNE SODlUM TABLETS USP, 25MCG, 5OMCG, t!MJlCG, 88MCG, 
lOOMCG, 112MCG. 125MCG, 15OMCG, 175MCG. 200MCG AND 300MCG 
ANDA 78187 
RESPONSE TO AGENCY TELEPHONE CALL OF APRl118.2002 

Dear Mr. Buahkr; 

Refemn~ is made to the AbbrSVWd New Drug Application identifkd above, which h currently under review. 
Reference is abo made to an April 18.2002 telephone ,~nference held batwen Dr. Paul Schwartz, Mr. Janus 
Fan, Dr. Sarah Ho and Mr. Liang Lii Huang of your Office, and representatives from our firm pertaining to thq’ 
raview of this application. As qreed during the telephone conference, Mylan wishes to anmnd the appficatb~.by 
revising the finish+ drug product stabii spec&atbns for related compounds as folkwsz 

4 * J 
. - 

Not Mom Than- Individual Known Impurttier -- .e - r- 
Not Mue Than - 9th~ IndMdual lmpurily . 
fbtMonrnk3n-c btal Impwitiss (exdudtng uathyronii sodium) 

. . --- -*p-c- _._- 
. . . . - . . - ..-- _. _ ,. _..-- CL--- ------ \ 

. The drug product spedkatiarcs and post-approval stability protocols have been revised to reflect the agreed upon 
stabilii SpecificationS for rehttd c4VTIpOUndS. The revised SpccihcatiOnS and stability ~WOCO~ am pro~k&d in . 
Attachments A and B, re@ecth&y. 

Pursuant to 21 CFR 314.98(b), we certify that a true copy of thb amendment as submitted to the Once of Generic 
Drugs, is atso being forwarded to the FWs Beltimora District Ofke. 

This amendment, whkh was submitted via facsimile on the date hotad above, is also submItted in dupkate herd 
copy via Federal Expre+ mail. Should you require addMona informstion or havs any questions regarding this 
amendment, please contact the undersigned at (304) 599-2595, ext. 8800 or via facslmib at (304) 285-8407. 

Frank R. Slsto 
vi Pfesident 
Regubtory Aitars 

. . 0446 
. . 
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APPROVAL SUMMARY 
REVIEW OF PROFESSIONAL LABELING 

DIVISION OF LABELING AND PROGRAM SUPPORT - 
2. - IAMLING REVIEW BRANCH 

ANDA NUmbor - -7+187 
Dab o? Submlsdon Jan. 18.2002 

Applicant Mylan EhrumaWutkab Inc. 
Drug Name Levothyroxinr Sodium TabIota USP 
Stm@h(s) 0.025 mg, 0.05 mg, 0.075 mg, 0.085 

mg, 0.112 mg, 0.125 mg. 0.15 mg, 
0.175 mg, 0.1 0.2 0.3 mg, mg, mg 

. 

FPL Approval Summary 
Contrlner LabdS 
0.025 mg, 0.05 mg, 100s SubmIttad Janwy l&2002 vol. 
-0.075 mg. 0.008 mg, . 4.lblus . 
0.1 mg. 0.112 mg. 
0.125 mg, CL15 mg. 
0,175 me 02 ma 0.3 mg 

’ 

9 l ckago lnserc Lakllng LVIXRt Submitted Jarwy ?8,2002 vd. 
Rw.0ateb@v.2001 4.1 

.,i .>. 
.;EinSlSOFAPPROVAL 
i&&knt’DataForNDA2l~R 

m. 
Ni -clusMty Dab for NDA 21310. 

: 

RLDonthdWh)ti 
NOA Number 

Rm +9tat+hd name 

culTenuyuppw~~ PI 
APDets 

Note: 

ufmorldTabbts 
ZW-lO~ 
Levolhyroxhesodkm . 
Juomr Stmvonr Ph8rmaautlc8ls 

tiz&ooo. 

0447 
. 
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NOTEWOUESTIONS TO THE CHEMIS?: 

FORTHE RECORD: Y _ 
1. 

: 

4. 

. 5. 

5. 

7. 

5. 

9. Dylan, al Morgantown, will uwfonn all ofmath In ttta manufadurhg package and lab&~. : 

Date of Ttovlm: Fabruary OS, 2002 

..:i :’ ‘Dabof hhuy33002 
; . . .tMkbsion: . ‘. 
- . . . .- cc; ANDAz70-157 

DUWDMSION FILE 
- HFB6134Ap8yWJGmw (nocc) 

V.3rmsarn/m~un/ht8&8v8/7Sl87g.L 

zf . .- 

. 

.’ 
.d 

. - *. . 

. 

0449 . . 
, .._- 
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.I._ 
; MYLAN PHARMACEUTICALS NC ! w 

76 
1 

Cnesinut Ridge Rood 

l 

R 0. Box 
43 10 e 

Morgantown. Wert Vrrgkda 265044310 U.S.A l (304) 599-2595 

Office of Generic Drugs, CDER, FDA 
Gary J. Buehkr. Director 
Document Control Room 
Metro Park North II 
7500 Standish Place, Room 150 
Roc&ville, MD 208552773 

. -... ,, 

N/w ‘. 

. 

MINOR AMENDMENT 
(CMC AND CABELfNG INFORMATION ENCLOSED) 

RE: LEVOTHYFiOXlNE SODIUM TABLETS USP, 25MCG. %MCG, ISMCG, 63MCG, 
lOOMCG, 112MCQ, 125MCG, lSOMCG, 17!5MCG, 2OOMCG AND 3WMCG 
ANDA 76-l 87 
RESPONSE TO AGENCY CORRESPONDENCE DATED NOVEMBER 9.2001 

Dear Mr. BueNer: 

Reference is made to the Abbreviated New Drug Applicatbn (ANDA) Henttfii above, which is ounsntty ‘)’ 
a - 

under review, and to the Agews November 9,200l oorrespondence pertaining to this application i. 
(provided In Attachment I). In response to the Agenc)rs comments of November P, hlylan wishes to 
amend this appf&atbn as follows. 

~ b - - 
. . ., - 

I. . 
J 4.’ A DEFICIENCIES 

&A COMMENT 1: Please include Dto or Ds partk& rize qpecffbation in addition to the present Umft 
for the Lewothyroxlne Sodium USP drug substance. 

. 
*MYIAN RESPONSE: Mytan acknowledges the A9ews mquest for an addiinai partide s&e 

spacification at the tevel for the drug substance. Therefore, Myfan has 
revised the particie size spekal&ns for the drug substance as follows: 

888 thanor equalto - 
9ssthanoreqlJalto’- 

The revfsed dnrg substance specffiitions are provided in Attachment A. 

FDA COMWEti 2: - Please indicate the method to be used for the moisture determination for the final 
J e $ages 6626-6638). 

MYlAN RESPONSE: Th&nois&e content of - 
-- 

determined via - 



PAGE(S) HAVE BEEN 
REDACTEDINFULL 
FROM THISDOCUMENT 

Reason: 
d(4) Confidential Commercial Mom&ion 

ld (4) Trade Secret Information 

b(5) Deliberative Process; Attorney- Client and 
- Attorney Work Product Privileges a- . -- 

b(6) Pepbnai Privacy 
-. 

b(7) Law-Enforcement Records 

0451 
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Gary J. Buehkr 
Page6of7 - 

C. REGARDING LABEk DEFICIENCIES 

MYLAN RESPONSl!: - ~~gardtng the labeling def~kncies, Attachment L contains twehr8 (12) copies of 
the foilawing final printed bottle labels and outserf for Levothyfoxine Sodium 
Tabbts USP, 25mcg, 5Omcg, 75mcg, 8&ncg, 1 Wmcg, 11 Pmcg. 125mcg. 

. 15Omce 175mcg, 2OOmcg and 3?Orncg. 

t;i3 
. . . 

CodeRMlW3A-Botthof lOOTable@ - 

‘amfa . 
CodeRMl805A-BottlesofdWTabbts 

CodeFlM1807A-BotUesof1OOTabIets 

codeRM1809A-BouJeroflWTableb 

CodeRM1811A-BotHesoflOOTablets 

CodeRMl813A-BoMesoflWTabIets 

. 

9’ : _ 
i f.- 

. .- - 

@do RMlBlsA-Bottles of 1WTabw 

&feRMlBltA-Bottbsof1OOTablets . 

CodeRh41819A-BanlesdlOOTablets 

Co$eRMl821A-EMesoflWTebhts 

* 
X-ode LVTX:Rl, Revised November 2&l 

The mcbsed labelhg incorporates ttm  revisbw fequtiec!.in tjte d~~t+r letter 
of November 9.2001. A copy of thb correspondence b provided in Attachment I 
for the convenience of the reviewef. 

. 

. 
0452 



. _. Gary J. BueWir 
Page7of7 - 

cw - $n-order to facilitate the review of this labeling, Attachment J contains a siw 
side comparison of the final printed bottle labels to those draft bottfe labslo that 
were previously submitted and Attachment K con&s a aide-&ride comparison 
of :he !inaI printed outsert (:VTX:Rl) to the draft outsert that was previously 
submitted. tt is noted that prior to approval of this application, the Agency may 
find the color or other factors in the fiil printed labeling unacceptable and may 
request further changes to the labeling. In addition, Mytan may have to revise our 
labeling pursuant to approved changes for the referenced listed dmg. MyIan win 
monitor FDA’s w&site for any approved labeling changes. 

. . : . . :. 
i’ .‘, 
:.& 

Pursuantto CFR314.96@),~certffythetat~coWoft~tectKlical~d~amenbnent.~ 
submitted to the Offii of Genelic Drugs, has been forwarded to the FDA’s SaMnon District Offioe. 

This amendment is submItted in dupiicato. Should you require addiinel infotmetion or have any 
questions regarding this amendment, please contact the undersigned at (304) 5982595. ext. 8600 or via 
facsimile at (304) 285-6407. 

b)’ 
ShcerdY, 

/f%dlil& bv 

-i. 
-. l .. 

t 
- - 

1 . 
., - 

Frank R. Sisto 
Vie President 
Regulatory Affaka 

‘FRs/dn 

. - Encklsun 

.  ‘a .  

c 
-’ 

-- - . 

. 
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MZNOR AMENDMENT 
0 

ANDA 76-187 

OFFICE OF -i DRUGS, CD= FDA 
Document Contd Roo~~$-&ID Park North H 
7500 Standish Place, Room 150 
Rockville, MD 2085ii-27% (301-594-0320) 

NOV - 9 2001 

‘i-0: APPLICANT MylandI’bmmticrLInc TEL: 30+599-2595L 

ATIN: F&R Sirto FAx:.304-28544U7 

FROM: SarahHo PROJECT MANAGERi 301-827-5754 



--- -- 
. 



. REVIEW OF PROFESSIONALL LABELING #l 
DIVISION OF LABELING AND PROGRAM SUPPORT 

WBELING REMEW BRANCH 
I w. - 

ANDA Number:‘7~8$ * * Data d Submission: 5/5/01 
&@icanrs Name: Mylan Pharmaceuucah 
~t&Med Name: Levothymxlne SodIm Tablets USP, 0.025 mg; 0.05 mg, O&S mg, 0.058 rni, 0.112 
mg,0.125mg,0.15mg.O.l75~,0.1 mg,O.2mg.0.3mg 
Labding OeflciendeJ: 

- I. CONTAINER - 100s for each strength. 
a. We acknowledgs your comment that rsch product strength will have a unique color scheme. 
b. Satlsfactoty in draft. 
c. Ensure that the tot and @ration information an on the labels, 

2. INSERT - pleas0 make ths followi~ mktOr Changes. 
a, DESCRIPTION - changes l empirical’ lo l molecular. 

’ b. P.RECAUTION;lnfonnation far Patients, number 5 and numbOf 12 - . ..scxiium tabbt... (note- add . ._ 
tablet) . 

c. OOSAGE ANO ADMiNlSTRATtON ’ 
i. General Pdmipbs, 2”’ pamgmph - wise to read Uwothyroxlne sodbm tabhW &or 

than ‘Ievottiyroxine sodium’. (Two. occwwcw) 
ii. Pediatrk Oosag~$ General Priniciples ,3” paragraph - revise Yeaspoons* to read . 

1% %?S~$!!sion in Walldiffefantiatad Thyroid cancer and Thyr& Nodules, l* _ . 
paragraph - placa l graatw than’ in b&d print, as does the innovator.. 

d. HOW SUPPLIED - wise gqapruk,shap& to read ‘capkt shapad.: i *. P 

To facilltato raviaw of your naxt submission, and in accardanw with 21 CPR 314.94(a)(?o(), please . 
provide a side-by-side comparison of ‘m pmposed labelii with your last submkskm v&b alI ditlmncaa 
atarmtated and ebxplained. . 

. , ‘ 

. 

. . . 
-- . 

+ irector 
RQV 

/ 
.!mofLabdingand am suppwt 

Center far Bug Evaluation and Research 

04.56 
. . 

, 


