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Status of Application for Drug Product Registration| 8436

Application Number Application Complete Application Incomplete O Year
8436 2002
Brand Name UNITHROID Dosage Form Tablet

Generic Name Levothyroxine sodium

Strengths Applied For 25 mcg, 50 mcg, 75 mcg, 88 mcg, 100 mcg, 112 mcg, 125 mcg, 150 mcg,
175 meg, 200 mcg, 300 mcg

Classification - FDA approval pending

The items below indicate the application’s completeness or deficiencies. All deficiencies MUST be
addressed prior to final approval by the Council.

Bio-studies Required ) Bio-studies Provided |/ Biostudy Number 2358

Bio Studies Reviewed L Dissolution Data Required [ Dissolution Data Submitted (]

Other Data Required? (] Other Data Provided [J Other Data Type(s}

482/483 Provided Vv Labels Vi Application Notarized and Legible )
Provided

NOTES

Application Schedule

NJR Proposal Date  Public Hearing Date Comments Deadline DURC Date: NJR Adopt Date

4/15/2002 5/13/2002 5/20/2002 6/11/2002 7/15/2002
Date application received  3/1/2002 Application Number 8436
MFG  Mylan
New Jersey Department of Health and Senior Services 609-292-4029 FAX: 609-292-8713
Drug Utilization Review Council www .state.nj.us/healthimgmt/drugutil.htm
Room 501, Box 360 Health-Agriculture Building Robert G. Kowalski, R.Ph.
Market Warren Streets Acting Executive Director

Trenton, New Jersey 08625-0360
Friday, March 01, 2002
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(ONLY MANUFACTURERS MAY APPLY; DISTRIBUTORS ARE NOT TO APPLY)

New Jersey Department of Health and Senior Services
THE DRUG UTILIZATION REVIEW COUNCIL

Telephone: (609) 2924029 9
QU3¢
Mailing Address: Overnight Services (UPS, FedEx):
Drug Utilization Review Council Drug Utilization Review Council
Room 501 Room 501
PO Box 360 368 John Fitch Plaza
Trenton, NJ 08625-0360 Trenton, NJ 08611

DRUG PRODUCT REGISTRATION

New Jersey State Law (N.J.S.A 24 6E-1 et seq.) created a Drug Utikzation Review Council for the purpose of preparing a Lisl of
Interchangeable Drug Products ("generic formulary”). The criteria on which acceptable generics are judged are given at NJAC
8.70. The information requested beiow, as well as information we may later request, will determine whether your company's
products will be listed in the List of Interchangeable Drug Products. Under State Law, any manufacturer may request that a drug
product be added to, or removed from, the Formulary.

INSTRUCTIONS:

Applications must be typewritten and notarized; use this form or an exact copy. ANSWER ALL QUESTIONS.

One application per dosage form. If this is a single ingredient product, several strengths may be listed on one
application. Do not submit additional applications for different package sizes.

If additional space is required, please attach documents and indicate on the application.

Address applications and questions to the address on the letterhead.

You must submit a copy of your most recent FDA Form 483. The first page is sufficient.

You must submit an FDA approval letter, if applicable.

You must submit copies of your labels that indicate the manufacturer's name.

If a biostudy is required, submit 2 copies of your biostudy summary with completed Biodata Analysis forms.

As proof of availability to New Jersey consumers, you must submit a copy of invoices indicating sale to wholesalers or
distributers who transact business with New Jersey pharmacies.

. Name of Manufacturer MYLAN Pharmaceuticals inc. 2. Date of Application
FFR_ 28 20m
. Mailing Address of Manufacturer 4. Address of Manufacturing Site (if different)
POB 4310
Morgantown, WV 26505
. Name of Contact Person (for clarification of this application) 6. Contact's Telephone Number
Stephen B. Krinke, RPh 800.826.9526
. Brand for which the above is 3 substlitute:  Unithroid® 8. Dosage Form:  Tablet

. Generic name and strengths of drug submitted for inclusion in the Formulary for single ingredient items OR Name and amount of

each active ingredient:
Levothyroxine Sodium Tablets, USP 25 mcg Levothyroxine Sodium Tablets, USP 125 mcg

Levothyroxine Sodium Tablets, USP 50 mcg Levothyroxine Sodium Tablets, USP 150 mcg

Levothyroxine Sodium Tablets, USP 75 mcg Levothyroxine Sodium Tablets, USP 175 mcg

Levothyroxine Sodium Tablets, USP 88 mcg Levothyroxine Sodium Tablets, USP 200 mcg

Levothyroxine Sodium Tablets, USP 100 mcg Levothyroxine Sodium Tablets, USP 300 mcg

Levothyroxine Sodium Tablets, USP 112 mcg

This Application is valid for 1 year from the date published in the New Jersey Regisler.
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MYLAN PHARMACEUTICALS INC

781 Chestnut Ridge Road » P. O. Box 4310 « Morgantown, West Virginia 26504-4310 U.S.A. « (304) 599-2595

March 1, 2002

Robert G. Kowalski, R.Ph. g MAR - 2602
Acting Executive Director

NJ Drug Utilization Review Council Lrug Uiilizztion
Market & Warren Streets Review: Connal
CN 360, Room 501

Trenton, NJ 08625-0360

RE: Levothyroxine Sodium Tablets, USP 25, 50, 75, 88, 100, 112, 125, 150,
175,200 & 300 mcg

Dear Mr. Kowalski:
Enclosed please find an updated “page 2" application page for the recently submitted
referenced application. This page contains corrected NDC numbers. Please insert this

page into the referenced application.

If you have any questions or need additional information, please do not hesitate to contact
me at (800) 796-9526. My fax number is (304) 285-6437.

Thank you for your assistance.
Sincerely,

¢ -

Eric B. Belldina, R.Ph.
Manager, Government Affairs

0681
Deporimeni—Fax Numbers mtormation Systerms (304) 2856404 Purchasing (304) 598-5401
Accounting (304) 2856403 Lobet Contiol (800) 848-0443 Quaiity Control (304) 598-5407
Adminstration (304) 59-7284 Lego! Services (304) 598-5408 Research & Deveiopment (304) 28564090
Business Development (304) 599-7284 Moaintenonce & Engineenng (304) 598-5411 Sales & Marketing (304) 598-3232
Humon Resowrces (304) 598-5400 Medkcal Unit (304) 598-5445



DRUG PRODUCT REGISTRATION, CONTINUED

10. Does each batch of this drug conform with official standards
prinr to being marketed?
F Yes No

11. Date manufacturing site for this product was last Inspected by
FDA for CGMP compliance
July 16 - 20, 2001

12. Do you have FDA approval to market this product?
™ Yes M No

13. Is this product:

¥ Yes
-

Manufactured under an ANDA?

rNo

Manufactured under the NDA? ~

Yes No

14. Have bicequivalency studies been submitted to the FDA?

v
~ Yes r No  if No, why not?

15. Has this drug product been involved in any litigation,
including patent suits, in the last 2 years?

18. Does the name of the manufacturer appear on all distributors’
labels?

™ Yes F No __(if yes, attach particulars)

M Yes ™ No

16. Is this product currently availabie to pharmacies?

- Yes = No (If yes, attach particulars) If not, when will it be launched?  Pending FDA Approval
17. List four (4) distributors and/or wholesalers who now carry or will carry this product and do business with pharmacies in New
Jersey:
McKesson ™ Now Carry F win Carry
Bergen Brunswig ™ Now Carry M wil Carry
Kinray ™ NowcCary F willcarny
H. D. Smith ™ NowcCarry ¥ willCarry

19. National Drug Code

20. Usual Cost to Pharmacies (AWP/100 or specify)

00378-1800-01 (25 mcg)
00378-1803-01 (50 mcg)
00378-1805-01 (75 mcg)
00378-1807-01 (88 mcg)
00378-1809-01 (100 mcg)

00378-1813-01 (125 mcg)
00378-1815-01 (150 mcg)
00378-1817-01 (175 mcg)
00378-1819-01 (200 mcg)
00378-1821-01 (300 mcg)

To be determined

00378-1811-01 {112 mcg)

now in violation of either Federal or State Law.

I agree to inform the New Jersey Department of Health and Senior Services in writing of any changes in formulation or
product status, manufacturing site, manufacturer name or other information as described herein, within 30 days of such

change, and do cerlify that the information submitted is, to the best of my knowledge, correct and that this product is not

Please notarize individually below:
Subscribed and sworn to before me this

1’ ‘0’6 day of

Umane A P oo
%M/La/»m Ml

0C-42
FEB 01

STATE OF WEST VIRGINIA
STEPHANIE HENN
781 CHESTNUT RIDGE ROAD
7 MORGANTOWN, WV 28808
My Commission Expires Nov, 14, 2011

R AAAS A Y

A SRR SER i
NOTARY PUBUIC

Signature

Director, Trade Relations and Government Affairs
Title

A

S Y
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MYLAN PHARMACEUTICALS INC.

FDA GMP INSPECTION

MYLAN'S LAST GMP INSPECTION OF THE MORGANTOWN, WV FACILITY
WAS CONDUCTED JULY 16-20, 2001.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
FOOD AND DRUG ADMINISTRATION

1. DISTRICT OFFICE 4DDRESS & PHONE NO
g00 Madison Ao .

. Reltimore, mp 2020/
Yo -941-33576

2. NAME AND TITLE OF INDIVIDUAL

3. DATE

4 FIRM NAME

___D. Byron ¢,7r hee - e/ afdlu@: A rusraued 7=/¢ -0/

//.'/'0( _am

n pl‘f’/""‘cex-()l/c"z_zr' Trec

TOf
§ NUMBER AND STREET

6 HOUR

pm

78] CA2 e py? /Pm{b_ L

7 CITY AND STATE & 2IP CODE

o’ D
/’VZﬂ’gaﬂffwnl Wt 2¢Ca7”

8. PHONE # & AREA COC

Joy — SP9- 28

Notice of Inspection is hereby given pursuant to Section 704{al{1) of the Federal Food, Drug, and Cosmetics Act {21
U.S.C. 374(all' end/or Part F or G, Titie Il of the Public Heaith Service Act {42 U.s.C. 262-2641

9 SIGNATURj {Food and Dryg Admunistretion Empiloyee(s))

BT il o

10 TYPE PRINT NAME TITLE (FDA Employee(sl)
L WA A vy ST A
Wiilam 7. i'/“/n/tk Ln reS/f/"O/én-

! Applicable portions of Section 704 and other Sections of the Federal
Food, Drug, and Cosmetic Act [21 U.S.C. 374] are quoted below:

Sec.704 (al{1) For purposes ol enforcement of this Act, officers or
employees duly designated by the Secretary, upon presenting ap-
propriate credenbals and a3 written notce to the owner, operator, of
agent n charge, ae authonized (Al to enter, st reasonable timea, any
tactory, warshouse, or establishment in which tood, drugs, dewvices, or
cosmetics are manulactured, processed, packed, or heid, for intro-
ductuon into iNterstate commerce or after such introduction, or to enter
any vehicia being used 1o transport or hold such food, drugs, devices, or
cosmelics 1n Interstate commerce; and (B) to inspect, sl reasonabie
times and within reasonable limits and in a reasonable manner, such
factory, warehouse, establishment, or vehicle and »all pertinent
equipment, finished and unfinished materiais, containers, and labehng
therein. In the case of any factory, werehouse, establishment, or
zonsuiting laboratory 1in which prescription drugs, nonprescription drugs
mtended for human wuse, or restncted devices sre manulactured,
proceassed, packed, or held, inspection shall extend to all things theran
lincluding records, liles, papers, processes, controls, and lacilities)
beaing on whether prescription drugs, nonprescription drugs intended
tfor human use or, restricted devices which are adulterated of mishranded
wathin the mearming of this Act, or which may not be manulfactured,
ntroduced 1nto interstate commerce, of sold, or offered for sale by
reason of any provimon of this Act, have been or &e beng
manutfactured, proceased, packed, transported, or held 1n any such place,
or otherwise bearing on violation of this Act. No inspection authorized by
the pucedm%umenco or by paragraph (3} shall extend to financial data,
sales data other than shipment data, pm:in? data, personnel data f(other
than data as 1o quahfcatons ol technical and prolessional personnel
performing functions subject to this Act), and research data (other than
data relating to new drugs, sntibiotic drugs and devices and, subject to
reporting and nspection under regulations law/fully issued pursuant to
section 5050) or tk], section 507(d] or (g}, section 519, or 520(g), and
data relating to other drugs or devices which in the case of & new drug
would be subject to npomn; or inspection under lswful regulations
zs.tuod(wl:uam to section 505(j) of the 1tle). A meparste notice shall be
grven for each such inspection, but a notice shall not be required tor
sach emry made during the penod covered by the inspection. Each such
nepection wshall be commenced and ocompleted with reasonable
prompineas.

Sec. 704(e) Every person required under section 519 or 520(g} to
mantan records every person who 13 in charge or custody of such
records shall, upon request of an officer or employees designated by the
Secratary, permit such olhcer or employee at all reasonable times to
have access to and to copy and verily, such records.

Section 704 (f{H{1) A person accredited under section 523 10 review
teports made under section 510{k} and make recommendations of imual
clasnifications of devices to the Secretary shall mantan records
documenting the training quahltications of the person and the empioyees
of the person, the procedures used by the person for handling
confidental information, the compensation arrangements made by the
person, and the procedures used by the person to idently and avoid
conflicts of interest. Upon the request of an officer or employee
den?nalsd by the Secretary, the person shall permit the officer or
ernployee. at all reasonabie times, to have access to, to copy, and to
verity, the records

S« tion 512 (1){1) In the case of any new animal drug for which an
aorroval of an applicabon filed pursuant to subsection (b) is in effect, the
~pucant shall estabhsh and maintan such records, and make such
reports to the Secratary, of data relating to experience, including
expertence with uses authorized under subsection (8}{4){A], and other
data or mtormaton, received or otherwise obtained by such applicant
wnth respect to such drug. or with respect to anmal ‘oedl bearing or
containing such drug, as the Secretary may by general regulation, or by

FORM FDA 482 (9/00) PREVIOUS EDITION IS OBSOLETE
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order with respect to such application, prescribe on the basis of a findir
that such records and reports are necessary in order to enable t
Secretary to determine, or facilitate a determination, whether there is
may be gsvound for invoking subsection (e} or subsection (m){4) of t+
section. Such regulation or order shall provide, where the Secrets
deems it to be appvognau. for the examination, upon request, by t
persons to whom such regulaton or order is appiicable, of similar int.
mation received or otherwise obtaned by the Secretary.

{2) Every person required under this subsection to mant.
records, and every person in charge or custody thereof, shall, up
request of an officer or employee designated by the Secretary, perr
such officer or employee at ail reasonable bmes to have access to &
copy and verify such records.

'Applic.lblc sections of Parts F and G of Title {lIl Public Health Service
Act (42 U.S.C. 262-264) ars quoted below:

Part F - Licensing - Biological Products and Clinical Laborstories
and®**""

Sec. 351(c) “Any olticer, agent, or empioyee of the Department
Health & Human Services, authonzed by the Secretary for the purpos
may during all reasonable hours enter and inspect any establishment f
the propagation or manufacture and preparation of any virus, serur
toxin, antitoxin, vaccine, blood, blood component or derivatnv
silergenic product, or other product aloresaid for sale, barter,
axchange in the District of Columbia, or to be sent, carried, or brougi
from any State or possassion into any other State or possession or In
any foreign country, or from any foreign country into any State
possesmion.”

Part F. **°***Control of Radiation.

Sec. 360 Ala) "I the Secretary hnds for good cause that the methoc
tests, or programs related to electronic product radiaton salety n
particular factory, warehouse, of establishment in which slector
products are manufactured or held, may not be adequate or rehab
otficers or employees duly designated by the Secretary, up
pressnting appropriate credennals and a written notice to the own
operator, or agent in charge, ara thereafter authorized {1) to enter,
reasonable times any aresa in such lactory, warehouse, of estabin
ment in which the manufacturer’'s tests (or testing programs) tequu
by section 358(h) are carried out, and {2) to inspect, at reasona
times and within reasonable hmits and n a reasonabie manner, 1|
{sciites and procedures within such area which ae related

electronic product radiation safety. Each such inspecton shall

commenced and completed with reasonabie promptness. in addition
other grounds upon which good cause may be found for purposes
this subsection, good cause will be considered to exist in any Ci
where the manufacturer has introduced into commerce any electro
product which does not comply with an applicable standar prescrit
under this subpart and with respect to which no exemption from °
notficaton requirementa has been granted by the Secistary un
section 359(a)(2) or 359(e).”

{b) "Every manufacturer of eectronic products shail establ
and maintan such records (including testing records), make st
reports, and provide such information, as the Secretary may reasonz
require to enable him to determine whether such manulacturer |
acted or is acting n compliance with this subpart snd standards ¢
scribed pursuant to this subpart and shall, upon request of an office:
employee duly designated by the Secretary, permit such ofhicer
employee to inspect appropriate books, papers, records, and docume
relavant to determining whether such manulacturer has acted o
5gnng In comphance with standards prescribed pursuant to sect

S{al.”

NOTICE OF INSPE(
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1. DISTRICT OFFICE APDDRESS & PHONE NO
DEPARTMENT OF HEALTH AND HUMAN SERVICES (4% actéisonr R
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Notice of Inspection is hereby given pursuant to Section 704{al{1] of the Federal Food, Drug, and Cosmetics Act [21
U.S.C. 374(all" and/or Part F or G, Title lii of the Public Health Service Act [42 U.S.C. 262-264%

9 SIGNALRE (Food and ?’Adﬁnhnnbn Employee(s))
i -~

4

10 TYPE OR PRINT NAME AND LE /(FDA En_vpioveelsll ;
Ll L e T A
4 -
Y

p?nnu L []ous

! Applicable portions of Section 704 and other Sections of the Federal
Foed, Drug. and Cosmetic Act {21 U.S.C. 374) are quoted below:

Sec.704. (a)(1) For purposes of enforcement of tus Act, officers or
employees duly designated by the Secretary, upon presenting ap-
propriate credentials and a written nobce to the owner, operator, or
agent in charge, are suthorized (A) to enter, st reasonable nmes, any
factory, watehouse, of establishment in which food, drugs, devices, or
cosmetics are manufactured, processed, packed, or held, for intro-
duction into interstate commerce of after such Introduction, or to enter
any vehide being used to tansport or hold such food, drugs, devices, or
cosmetics In interstate commerce; and (B) to inspect, st ressonable
times and within reasonable imits and in 8 reasonable manner, such
tactoty, watehouse, establhishment, or vehicla and afl partinent
equipment, hmshed and unhimished matenals, contaners, and labeling
therein. In the case of sny factory, warshouse, establishment, or
consulting laboratory 1n which prazcription drugse, nonprescription drugs
ntended for human use, or restricted devices are manulactured,
processed, pached, or heid, inspection shall extend to all things therein
lincluding records, liles, papers, processes, controls, and (acilities)
bearing on wheather prescription druge, nonprescription drugs intended
for human use or, restricted devicas which are aduiterated or misbranded
within the meaning of this Act, or which may not be manufactured,
introduced into interstate commerce, or sold, or offered for sale by
reason of any provision of this Act, have been or me beng
manulactured, processed, packed, transporied, or heid in any such place,
or otherwise bearing on violation of this Act. No inspection suthorized by
the pvecadm%‘lemancc or by paragraph {3) shall extend to financial data,
sales data other than shipment data, pricing data, personnel data /other
than data as 10 qualicatons ol_uchnica? and professional personnel
performung functions subject to this Act), and research. data /other than
data relating to new drugs, antibiotic drugs and devices and, subject to
reporiing and inspection under regulations lawlully issued pursuant to
section 50501 or (k), section 507(d) or (g), section 5§19, or 520(gl, and
data relating 10 other drugs or devices which in the csse of a new drug
would be subject to reporting or inspection under lawlul regulations
ssued pursuant 10 section 5050} of the title). A separate notice shall be
gven for each such inspection. but a notios shall not be required for
each emry made durng the period covered by the inspection. Esch such

inspection shell be commenced and compieted with reasonable
promptness.
Sec 704{el Every person requred under section 519 or 520ig) to

mantan records and every person who 18 1n charge or custody ol such
records shall, upon request ol an olficer or empioyee designated by the
Secretay. permit such othcer or employee al all ressonable tmes to
have access to and to copy and venty, such records.

Section 704 (11{1) A person accredited under section S23 to review
reports made under section 510(k} and make recommendations of imtial
classihicatons ol davicet to the Secretary shall mantmn recowds
documenting the traxning quahfications of the person and the employees
ol the person. the procedures used by the person for handiing
confidenual information, the compensation arrangsments made by the
person, and the procedures used by the person to identity and svod
conficts of interest. Upon the requeat of an oHicer or empioyee
dcm?naled by the Secretary, the person shall permit the officer or
employee. 8t all reasonabie times, to have access to, tuv copy, and to
verity, the records.

Section 512 [1){1) In the case ~' sny new animal drug for which sn
spproval of an apphicabnon hlert wiant to subsection (bl 1s in affect, the
apphicant shall estabhish and  _..an such 1ecords, and make such
reports to the Secretary, of data relating to expernence, including
expenence with uses authonzed under subsection {sl{4)(A), and other
data or miormation, recaved or otherwise obtained by such spplicant
with respect to such drug, or with respect to animal feeds bearing or
containing such drug, as the Secretary may by general reguiation. or by

FORM FDA 482 (8/00) PREVIOUS EDITION 1S OBSH

order with respect to such appiication, prescribe on the basis of s findin(
that such recorda and reports &e necessary in order to enable th.
Secretary to deterrmine, of facilitate a determination, whether there is ¢
may be gound for invoking subsection (e) or subsection (m){4) ol th:
section. Such reguiation or order shall provida, where the Secretar
deems it to be .ppfoﬂuata, for the examinaton, upon request, by th
persons to whom such regulaton or order is applicable, of similar info
mation received or otherwise obtaned by the Secretary.

{2) Every person tequited under this subsection to mantm
recorda, snd every person in charge or custody thereof, shall, upc
request of an oHicer or empioyee designatad by the Secretary, perm
such officer or empioyee at all ieasonable tmes to have access o ar
copy and venty such records.

‘Appliuhh sections of Parts F and G of Title 11l Public Health Service
Act [42 U.5.C. 262-264| are quoted below:

Part F - Licensing - Biological Products and Clinical Laboratories
sndv oo

Sec. 351({cl "Any officer, sgent, or employee of the Department o
Health & Human Services, authorized by the Secretary for the purpose
may dunng all reasonable hours enter and inspect any establishment fo
the propagation or manufacture and preparation of sny virus, serum
toxin, anlitoxin, vaccine, blood, bicod component or derivatve
allergenic product, or other product aforesaid for sale, barter, o
exchange in the District of Columbia, or to be sent, carried, or brough
from any State or possession into any other State or possession or int
any foreign country, or from any foreign country intc any State c
possession.”

Part F- ******Control of Radiation.

‘Sec. 360 Alal “If the Secretary hnds for good cause that the method:
tests, or programs related to slectioric product radiation safety-in
particuiar factory, warehouse, or establishment in which electon
products sre manutactured or held, may not be adequate or reliabl.
otficers or employees duly designated by the cretary, upc
presenting appropriate credenbals and a written notce to the owne
operator, or agent in charge, are thereatier authonzed (1) to enter, :
reasonable times any area in such factory, warehouse, or establis!
maent in which the manufacturer's tests for testing programs/ require
by section 358(h} are carried out, and {2} to inspect, st reasonab!
times snd within reasonable imits and in 8 reasonable manner, th
facihues and procedures within auch area which are related t
elsctronic product radiation satety. Each such inspecton shall b
commancodpr\d compieted with reasonable promptness. in addition t
other grounds upon which good cause may be found lor purposes ¢
this subseclion, good cause will be considered to sxist in sny cas
where the manutacturer has introduced into commerce any elactron
product which does not comply with an applicable standard prescrnbe
under this subpart and with respect to which no exemption hom tr
notificaton requirements has been granied by the Secretary und
section 359(.??2) or 359{e).”

(b} “Every manufacturer of electronic products shall establi:
and maintan such records fincluding testing records), maks s
reports, and provide such information, as the Secretary m reasonat
require to snable him to determina whether such manuiactures h
acted or is acting in compliance with this subpart and standards pr
scribed pursuant to this subpart and shall, upon request of an officer
employee duly desmignated by the Secretary, permit such officer
employee to inspect appropriate books, papers, records, and documer
relevant to determining whether such manufacturer has acted or
Sgtg\g in compliance with standards prescribed pursuant to sect

(a)."

NOTICE OF INSPEC
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
FOOD AND DRUG ADMINISTRATION
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Notice of Inspection is hereby given pursuant to Section 704(a){1) of the Federal Food, Drug, and Cosmetics Act [21
U.S.C. 374(all' andior Part F or G, Title lll of the Public Health Service Act [42 U.S.C. 262-264F

9 SIGNATURE (Food snd Drug Administretion Employee(s})

Wl G JLen il

10 TYPE OR PRINT NAME AND TITLE /FDA Employee(s))
L 4

/"/’//"41 A l\/q/n,'cl;ju "rS’('jf;/ér‘

' Applicable portions of Saction 704 and other Sections of the Federa!
Food, Drug, and Cosmetic Act {21 U.5.C. 374] are quoted below:

Sec.704. (al(1) For purposes of enforcement of this Act, officers or
empioyees duly designated by the Secretary, upon presentng sp-
propriate credentais and a written nobce to the owner, operator, or
agent n charge, are suthorized {(A) to enter, at reasonable thimes, any
factory, warehousa, or establishment in which food, drugs, devices, or
cosmetics are manufactured, processed, packed, or held, for intro-
ducuon 1nto interstate commerce or after such introduction, or to enter
any vehicle berng used to transport or hold such food, drugs, devices, or
cosmetics In interstate commerce; and {B) to inspect, at reasonable
times and within reasonabie hmits and n a reasonable manner, such
factory, warehouse, estabishment, or vehicle and il pertinent
esquipment, tinished and unhirished materials, containers, and labeling
thern  In the case of sny factory, warehouse, establishment, or
consulting |aboratory 1in which prescription drugs, nonpresaiption sdrugs
ntended for human use, or restncted devices sre manulactured,
processed, packed, or heid, napection shall extend to all things therein
fincluding records, liles, papers, processes, controls, and {acilities)
bearing on whether prescripton drugs, nonprescription drugs intended
for human use or, restncted devices which are adulterated or misbranded
within the meaming of this Act, or which may not bs manulactured,
introduced INto interstale commerce, or sold, or offered for sale by
reason of any provision of this Act, have been or &e beng
manufactured, processed, packed, transported, or heid in any such placs,
or otherwise beanng on violation of this Act. No inspection authorized by
the preceding sentence or by paragraph (3} shall extend to financiai data,
sales data other than shipment data, pricing data, personnel data /other
than data as to qualifcations of !ochm’c-? and professionsl personnel
performing functions subject to this Act), and research data (other than
data relating to new drugs, sntibiotic drugs and devices and, subject to
reporting and inspection under regulations lawlully issued pursuant to
section 5050 or (k), section 507(d) or (gl, sectron 519, or 520(g), and
data relating 10 other drugs or devices which in the case o/ a new drug
would be subject to rcpomn! or inspection under lawlul reguiations
1ssved (aulsuanr to section 505(j] of the titie). A separste notice shall be
gwven for each such inspection, but a notice shall not be required for
each emry made during the period covered by the inspection. Each such

inspection shall bs commenced and ocompleted with reasonable
promptness.
Sec. 704{e) Eve eraon required under section 519 or 520(g) to

ry
mantan records .nfevay person who 19 in charge or custody of such
records shall, upon request ol an olficer or employee designated by the
Secretary, permit such ofthcer or employee at dT 1essonabie umes to
have access to and 10 copy and venly, such records.

Secuon 704 {f){1) A person accredited under section 523 to review
reporty made under section 510(k} and make recommendations of imtial
clasushcations of devices to the Secretary shsil mantmn records
documenting the traiming quahkfications of the person and the smployees
ol the person, the procedures used by the person for handiing
confidentual intormation, the compensation arrangements made by the
person, and the procedures used by the person to identfy end avod
confiicts of interest. Upon the request of an oficee or empioyee
designated by the Secretary, the person shal permit the officer or
empioyes, at »ll reasonable times, to have access to, to copy, and to
verity, the records

Section 512 {1){1} In the cyse of any new ammal drug for whih an
approval of an apphcation hleg pursuant to subsection (b} 18 in - ..ect, the
apphcant shall estsbhish and maintan such records, and ' . auch
reports to the Secretary, of data relating to expenence, including
axpertence with uses authorized under subsection (al{4)(A), and other
data or informaton, received or otherwise obtaned by such applicant
with respect to such drug, or with respect 1o animal feeds beanng or
containing such drug. as the Sacretary may by general regulation, or by

FORM FDA 482 {9/00) PREVIOUS EDITION IS OF

order with respect to such application, prescribe on the basis of a findin:
that such records and reports we necessary in order to enable th
Secretary to determine, or facilitate a determinastion, whether there is ¢
may be ground for invoking subsection (s} or subsection {m)(4) of thi
secoon. ch reguiation or order shall provide, where the Secretar
deems it to be appvogriau, for the examination. upon request, by th
persons to whom such regulaton or order is applicable, of similar into
mation recewed or otherwise obtained by the Secretary.

(2) Every person required under this subsection to mainta
records, and every person in charge or custody thereof, shall, upc
request ol an officer or empioyee designated by the Secretary, perm
such officer or empioyee at all reasonable bmes to have access to ar
copy and venty such records.

’Appliabh sections of Parts F and G of Title Il Public Health Servics
Act |42 U.S5.C. 262-264] are quoted below:

P

Part F - Licensing - Biological Products and Clinical Laboratories
endc """

Sec. 351(c) "Any officer, agent, or employee of the Depsrtment o
Health & Human Services, authonzed by the Secretary for the purpose
may during all reasonable hours enter and tnspect any establishment fo.
the propagation or manulacture and preparation of any virus, serum
toxin, antitoxin, vaccine, blood, blood component or derivabve
sliergenic product, or other product aloresaid for sale, barter, o
sxchange in the District of Columbia, or to be sent, carned, or brough
from any State or posaession into any other State or posaession of Int
any foreign country, or from any foreign country into any State ¢
possession.”

Part F . °****"Control of Radiation.

Sac. 360 Ala) "It the Secretary finds for good cause that the method:
tests, or programs reiated to electronic product radiation satety .in
particular factory, warehouse, or establishment in which electom
products are manufactured or held, may not be adequate or rehable
officers or employees duly designated by the Secretary, upo
presenting appropnate credentials and a written notice to the owne
operator, or agent in charge, are thereafter authorized (1) to enter, 2
reasonable times any area in such lactory, warehousse, or establish
ment in which the manufacturer’s tests (or testing programs) require
by section 358{h} are carried out, and (2) to inspect, at reasonabi
timea and within reasonabie limits and 1n a reasonable manner, th
facilities and procedures within such ares which we related t
slectronic product radiation safety. Each such inspection shall b
commencoc\n snd completed with reasonable promptness. in addition t
other grounds upon which good cause may be found for purposes ¢
this subsection, good cause will be considerasd to exiet in any cas
whera the manufacturer has introduced into commerce any electzon:
product which does not comply with an applicable standar prescribe
under this subpart and with respect 1o which no exemption from th
notification requirements has been granted by the Secretary und«
section 359(:)‘(‘2) ot 358(e).”

Ib) “Every manufacturer of electronic products shail establie
and maintan such rtecords fincluding lesting records), make wuc
reports, and provide such information, as the Secretary m reasonab
require to enable him to determine whether such meanutacturer hi
acted or is acting in compliance with this subpart and standards pr
scnibed putsuant to this subpart and shall, upon request of an officer
employee duly designated by the Secretary, permit such olficer
smployee to inspect appropriate books, papers, racords, and documen
relevant to deterrmiming whether such manufacturer has acted of
acting in compiiance with standards prescribed pursuant to sectu
359(a)."
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MYLAN PHARMACEUTICALS INC
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FEB 28 2@

Robert G. Kowalski, R.Ph.

Acting Executive Director

NJ Drug Utilization Review Council
Market & Warren Streets

CN 360, Room 501

Trenton, NJ 08625-0360

RE: Levothyroxine Sodium Tablets, USP 2§, 50, 75, 88, 100, 112, 125, 150,
175,200 & 300 mcg

Dear Mr. Kowalski:

Mylan Pharmaceuticals, Inc. is anticipating FDA approval of the referenced product.
Enclosed please find our application and other pertinent information for your review.

If you have any questions or need additional information, please do not hesitate to contact
me at (800) 796-9526. My fax number is (304) 285-6437. -

Thank you for your assistance.
Sincerely,

QJBW

Stephen B. Krinke, R.Ph.
Director, Trade Relations
and Government Affairs
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Biodata Analysis

Drug Name Levothyroxine Sodium Tablets Strength Dosed in Study_600 ug (8 x 75 ug)
Manufacturer Mylan Pharmaceuticals, Inc. Assay Method Used Validated RIA
FASTED DATA NUMBER OF SUBJECTS IN STUDY = 33 Page # 6
L-trilodothyronine in Generic' Reference’ GM Ratio (%)* 90% ClI
serum
Page#'s6and9
Ln AUC 0-ldc 72.89 72.86 100 95.7% - 105%
Page # 45 Page # 45 Page # 45 Page # 47
o/ [
Ln Cmax 1.771 1.785 99.2 93.9% - 105%
Page # 45 Page # 45 Page # 45 Page # 47
Tmax® 10.43 12.99
Page # 45 Page # 45

' Geomelric Mean calculated as exp(LSMEAN), where LSMEAN is the Least Squares Mean from ANOVA analysis of In-transformed parameters
? GM Ratio is the geometric mean ratio calculated as exp(LSMEAN In Generic — LSMEAN In Reference) x 100
3 Mean for TMAX is the Least Squares Mean from ANOVA
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FASTING STUDY

SINGLE-DOSE BIOEQUIVALENCE INVESTIGATION COMPARING
MYLAN LEVOTHYROXINE SODIUM TABLETS WITH JEROME STEVENS
LEVOTHYROXINE SODIUM TABLETS, USP
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Introduction

Levothyroxine sodium’ is the sodium salt of the levo isomer of the thyroid hormone thyroxine (T,).
Levothyroxine sodium was first introduced into the market before 1962 without an approved NDA.
Orally administered levothyroxine sodium is used as replacement therapy in patients with
diminished or-absent thyroid function. Levothyroxine sodium may also be used for supplemental
therapy for patients with hypothyroidism, which affects approximately 7% of the U.S. population?.

The mechanisms by which thyroid hormones exert their physiologic actions have not been
completely elucidated®. The physiologic effects of thyroid hormones are produced primarily by T3, a
large portion of which is derived from the deiodination of T, in peripheral tissues. The synthesis
and secretion of the major thyroid hormones, L-thyroxine (T¢) and L-triiodothyronine (T,), from the
normally functioning thyroid gland are regulated by complex feedback mechanisms of the
hypothalamic-pituitary-thyroid axis. The thyroid gland is stimulated to secrete thyroid hormones by
the action of thyrotropin (thyroid stimulation hormone, TSH), which is produced in the anterior
pituitary gland. TSH secretion is in turn controlled by thyrotropin-releasing hormone (TRH)
produced in the hypothalamus, circulating thyroid hormones, and possibly other mechanisms.
Thyroid hormones circulating in the blood act as feedback inhibitors of both TSH and TRH
secretion. Thus, when serum concentrations of T3 and T, are increased, secretion of TSH and
TRH decreases. Conversely, when serum thyroid hormone concentrations are decreased,
secretion of TSH and TRH is increased. Administration of exogenous thyroid hormones to
euthyroid individuals results in suppression of endogenous thyroid hormone secretion. T, and T,
are transported into cells by passive and active mechanisms.

Levothyroxine tablets taken orally provide T, which upon absorption cannot be distinguished from
T, that is secreted endogenously. Absorption of T, from the Gl tract varies from 48% to 80% of the
dose administered®. The extent of absorption is increased in the fasting state and decreased in
malabsorption syndromes, such as sprue. Absorption may also decrease with age. A number of
human studies have confirmed the importance of an intact jejunum and ileum for T, absorption and
have shown some absorption from the duodenum?®. The degree of T, absorption is dependent on
the product formulation as well as the character of the intestinal contents, including plasma protein
and soluble dietary factors, which bind thyroid hormone making it unavailable for diffusion.
Decreased absorption may result from administration of ferrous sulfate, sodium polystyrene
sulfonate, aluminum hydroxide, sucralfate or bile acid sequestrants.

More than 99% of circulating hormones are bound to serum proteins. Only unbound thyroid
hormone is metabolically active. T, is eliminated slowly from the body, with a half-life of 4 to 7
days. T; has a half-life of 1 to 2 days. The liver is the major site of degradation for both hormones.
T, and T3 are conjugated with glucuronic and sulfuric acids and excreted in the bile. Approximately
70% of T, is converted in the periphery to equal amount of T3 and reverse triiodothyronine (rT;).
Distribution of thyroid hormones in human body tissues and fluids has not been fuily elucidated®.
T, is more extensively and firmly bound to serum proteins than is Ta.

References

1. Federal Register Notice. Prescription drug products, levothyroxine sodium. August 14, 1997 (volume 62, number
157), pages 43535-8.

2. Coopers DS. Thyroid hormone treatment new insights into an old therapy. JAMA 261:2654-5, 1989.

3. Physicians’ Desk Reference. pp. 1374-1377, 1998.
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REPORT TITLE:
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SPONSOR:

DRUG STUDIED:

INVESTIGATOR
AND STUDY SITE:

ANALYTICAL
SITE:

. DATE OF STUDY:

Single-Dose Fasting In Vivo Bioequivalence Study of
Levothyroxine Sodium Tablets (75 ug; Mylan) and
Levothyroxine Sodium Tablets, USP (75 ug; Jerome Stevens)
in Healthy Male Volunteers

LEVO-0057

Mylan Pharmaceuticals Inc.
3711 Collins Ferry Road
Morgantown, WV 26505

Levothyroxine Sodium Tablets, USP, 75 ug
Mylan Pharmaceuticals Inc.
Lot# R1HQ747

Levothyroxine Sodium Tablets, USP, 75 ug
Jerome Stevens Pharmaceuticals (Jerome Stevens)
Lot# 004100

James D. Carison, Pharm.D.
PRACS Institute, Ltd.

2615 N. University Drive
Fargo, North Dakota 58102

MDS Pharma Services Inc.
2350 Cohen Street

St. Laurent, Quebec

H4R 2N6, Canada

Clinical Period 1: October 6, 2000 — October 9, 2000
Clinical Period 2: November 17, 2000 — November 20, 2000

Analytical Phase:
L-thyroxine: November 28, 2000 — December 7, 2000
L-triiodothyronine: November 30, 2000 — December 15, 2000
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STUDY SUMMARY

The objective of this study was to investigate the bioequivalence of Mylan's levothyroxine
sodium 75 ng tablets to Jerome Stevens' levothyroxine sodium 75 ng tablets, USP
following a single 600 ng (8 x 75 ng) dose administration in healthy volunteers under
fasting conditions. Thirty-three healthy, non-smoking, subjects between the ages of 18
and 45 completed this open-label, randomized, two-period, two-treatment, single-dose

crossover study conducted by James D. Carison, Pharm. D., at PRACS Institute, Ltd.,
Fargo, ND.

Thirty-six non-smoking, adult, volunteers between the ages of 18 and 50 were accepted
into the clinical phase of this study. Male subjects were at least 60 kg (132 Ibs) and
female subjects were at least 52 kg (115 Ibs) and within 15% of their ideal body weight, as
referenced by the Table of “Desirable Weights of Adults” by the Metropolitan Life
Insurance Company, 1983. All subjects were judged normal (euthyroid) and healthy
during a prestudy medical evaluation (physical examination, laboratory evaluation, blood
chemistry, serum T, (free and total), serum Tj (total only), serum thyroid-stimulating
hormone (TSH), serum thyroxine-binding globulin (TBG), hepatitis B and hepatitis C tests,
HIV test, 12-lead ECG, and urine drug screen including amphetamine, barbituarates,
benzodiazepine, canabinoid, cocaine, opiate screen , phencyclidine, and methadone).

Women of childbearing potential had a negative urine pregnancy test on the morning of
each dosing day. A third urine pregnancy test was conducted at the end of the study.
Women of childbearing potential must also have a negative serum (Beta HCG) prestudy
pregnancy test within 14 days prior to the start of the study and used a barrier method of
contraception (e.g. condom with spermicide, diaphragm, IUD, etc.) or abstinence. Oral
contraceptives were not to be used due to the fact that they increase serum TBG
concentrations.

Subjects who were considered ineligible for the study were institutionalized subjects; had
abnormal and clinically significant laboratory test results or ECG tracings; had abnormal
thyroid function tests; received any surgical treatment within 6 months prior to the initial
dose of study medication; had donated more than 450 mL of blood or plasma within 28
days prior to the initial dose of study medication; practiced the use of any tobacco
products; had a history of drug and/or alcohol abuse; had any change in dietary or
exercise habits throughout the duration of the study; had used any medication within the
last 14 days prior to the initial dose of study medication, during the study or during the
washout period that may include the following: infant soybean formula, steroids,
salicylates, androgenic or estrogenic hormones including oral contraceptives; preparations
containing iodine, such as cholestyramine, sucralfate, propranolol, amiodarone, phenytoin,
carbamazepine, furosemide, aluminum-containing antacids, including aluminum hydroxide;
rifampin, calcium channel blockers and ferrous sulfate; had used any medication known to
alter hepatic enzyme activity within 28 days prior to the initial dose of study medication;
had a history of any significant chronic disease and/or hepatitis; had a history of any
thyroid disease; had a history of any underlying medical condition known to interfere with
the absorption or metabolism of thyroid hormones; had an acute illness at the time of
either the prestudy medical evaluation or dosing; had consumed vitamins, alcohol,
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caffeine- or xanthine-containing foods or beverages within 48 hours prior to the initial dose
of study medication; experienced allergy or hypersensitivity to thyroid preparations; had
received investigational drug within 30 days prior to the initial dose of study medication.
Before study participation, each subject signed a written informed consent. The
randomization schedule is listed in Table 5. The subjects were randomily assigned to the
following treatments:

Treatment A = Mylan Levothyroxine Sodium Tablets, 75 pg
600 ng (8 x 75 pg), Fasting Administration
Lot #R1H0747, Exp. TBE
Theoretical Lot Size: 500,000
Manufacturing Date: 3/15/00 -
Assay Potency: 99.5%

Treatment B = Jerome Stevens Levothyroxine Sodium Tablets, USP 75 ug
600 pg (8 x 75 ug), Fasting Administration
Lot #004100, Exp. 04/02
Commercial Lot
Assay Potency: 95.0%

Subjects were housed from the evening prior to dosing until 24 hours after dosing.
Subjects were dosed in one enroliment. After a supervised overnight fast (approximately
12.5 hours) each subject received a single, oral 600 ug (8 x 75 1ig) dose of either Mylan's
levothyroxine sodium tablets (Lot #R1H0747) or Jerome Stevens levothyroxine sodium
tablets, USP (Lot #004100) with 240 mL of room temperature water. Subjects received a
standard meal 4.25 hours post-dose followed by an evening meal 10 hours after dosing.
No fluid except that given with the drug administration was allowed from 1 hour prior to
dose administration until 1 hour after dosing. At 2 hours post-dose, all subjects consumed
240 mL of water. There was a forty-two day washout between doses. Period 1 was dosed
on October 7, 2000 and Period 2 was dosed on November 18, 2000. Serial blood
samples, 14 mL (2 x 7 mL), were collected at the following times relative to dosing: -0.5, -
0.25,0,0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0, 6.0, 8.0, 12, 18, 24, and 48 hours post-dose. Blood
samples were collected in vacutainers without anticoagulant, allowed to clot for 30
minutes, centrifuged, and the serum pipetted into duplicate polypropylene tubes, frozen
and stored at -80°C or lower until shipment for analysis.

Thirty-six subjects were accepted for entrance into the study. Subject #12 elected to
withdraw just prior to Period 1 dosing secondary to fainting during the pre-dose blood
draw. Subject #22 was dropped by the medical investigator just prior to Period 1 dosing
secondary to impetigo. Thirty-four subjects were dosed in this study. Subject #27 elected
to withdraw during Period 1. Therefore, thirty-three subjects completed this study.
Twenty-four post-dose adverse events were experienced by thirteen subjects during the
study. Fourteen adverse events were listed as mild in severity and nine adverse events
were listed as moderate in severity. Six of the adverse events were listed as probably
study drug related. One adverse event was listed as possibly drug related. One adverse
event was listed as remotely drug related and sixteen adverse events were listed as
unrelated to the study drug. There were no serious or life threatening adverse events
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reported for this study.

Total L-thyroxine

Samples were assayed at the Immunochemistry Department of MDS Pharma Services, St.
Laurent, Quebec, Canada from the period Ncvember 28, 2000 to December 7, 2000 for
the aralysis of total L-thyroxine. The method developed for the analysis of total L-thyroxine
in human serum was performed using a validated radioimmunoassay (RIA) method. The
standard range of quantitation was from 10.015 ng/mL to 300.462 ng/mL, with an LLOQ of
16.025 ng/mL. The between-batch precision, was 12.1% or less. The between-batch
accuracy, reported as %nom, varied within 90.5% and 106.6% of the nominal
concentration.

Total L-triiodothyronine

Samples were assayed at the Immunochemistry Department of MDS Pharma Services
inc., St. Laurent, Quebec, Canada, from the period of November 30, 2000 to December
15, 2000 for the analysis of total L-triiodothyronine. The method developed for the
analysis of total L-triiodothyronine in human serum was performed using a validated
radioimmunoassay (RIA) method. The standard range of quantitation was from 0.250
ng/mL to 8.000 ng/mL, with an LLOQ of 0.500 ng/mL. The between-batch precision was
10.5% or less. The between-batch accuracy, reported as %nom, varied within 92.0% and
106.6% of the nominal concentration.

Single-dose pharmacokinetic parameters for baseline uncorrected total L-thyroxine and
baseline uncorrected total L-triiodothyronine were calculated using noncompartmental
techniques. The maximum concentration (CPEAK) and the time at which it occurred
relative to the administered dose (TPEAK) were determined from the observed plasma
concentration-time profile over the sampling time interval. Area under the plasma
concentration-time curve (AUCo4s) was the sum of the linear trapezoidal estimation of the
areas from the time of dosing to 48 hours post-dose. AUC g4gis equal to AUCL in the
statistical output. The predose concentration was obtained by averaging the concentration
values at -0.5 hours, -0.25 hours and 0 hours before dosing.

Statistical analyses were performed on the pharmacokinetic parameters using the General
Linear Models Procedure (PROC GLM) of SAS Software (SAS Institute, Cary, NC). The
model tested for treatment effects in the parameter means at an alpha level of 0.05. The
parameters: AUCo4s, CPEAK and TPEAK, were analyzed statistically using the non-
transformed data. The natural log transformed parameters: LNAUCo4s and LNCPEAK
were also analyzed. The tests were performed to analyze for statistically significant
differences in the pharmacokinetic parameters and to determine the test to reference
ratios of the pharmacokinetic parameters using Least Squares Means. Ninety (90%)
percent confidence intervals were constructed using the two one-sided tests procedure.

Data are presented for thirty-three subjects. Because the time deviation exceeded the
limit based on R&D-PK-MAP-003, the following actual sampling times were used in the PK
analysis at the 0.5 and 1.0 hour protocol times for total L-thyroxine and total L-
triiodothyronine: 0.58 hour for Subject #2, Period 2; 1.07 hour for Subject #4, Period 1;
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0707




1.07 hour for Subject #10, Period 1; 1.1 hour for Subject #13, Period 1; and 0.57 hour for
Subject #18, Period 2. An actual sampling time (51.88 hour) was used in the PK analysis
for Subjects #36 at the 48 hour protocol time of Period 1 for total L- triiodothyronine
because the time deviation exceeded the limit based on R&D-PK-MAP-003.
Subsequently, the serum L-triiodothyronine value at 48 hours for subject #36 was
interpolated in order to calculate AUCg4s. The mean concentration versus time profiles
(Table 1 for L-thyroxine and Table 2 for L-triiodothyronine) are illustrated graphically in
Figure 1 for L-thyroxine and Figure 2 for L-triiodothyronine. Mean plasma profiles are
similar between Mylan’s 75 pg levothyroxine sodium tablets and Jerome Stevens’
levothyroxine sodium 75 pg tablets, USP following a single, oral 600 pg (8 x 75 pg) dose
under fasting conditions.

Single-dose pharmacokinetic parameters were analyzed using ANOVA. A summary of the
pharmacokinetic parameters are shown in Table 3 for baseline uncorrected total L-
thyroxine and Table 4 for baseline uncorrected total L-triiodothyronine. The test and
reference formulations demonstrate similar mean pharmacokinetic parameters and
variability under fasting conditions. The 90% confidence intervals for L-thyroxine and L-
trilodothyronine fall within 80%-125% for the test to reference ratio for the natural log
transformed parameters LNAUCy4s and LNCPEAK. This study demonstrated that Mylan's
75 ug levothyroxine sodium tablets are bioequivalent to Jerome Stevens' levothyroxine
sodium tablets, USP 75 ug following a single, oral 600 pg (8 x 75 pg) dose under fasting
conditions.
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TABLE 1

LEVOTEYROXINE Ma [LEVO-0057]
Mean L-thyroxane Serum Comcentracions (ng/ml)

-

Treatwment

A (Levothyruxine Ba
Mylan #SR1HU747)

|
{B (Levothyroxine Ma, TSP |
{ Jerome Stevens #004100) |

|
I
|
l
iavss |
Mean (ng/ml)| W |Mean (ng/al) | v I!tITI-H{
Drav Tame | { | { ! !
| | ] | | | ]
j=0.50 bhouzs | 84.54] 14.60] 63.86] 1:.301 n_.svvs}
|
}+6.2S bours J 82.85} 17.95] 83.94] 14.48] o0.5165]
|
}6.00 hours | 85.09| 15.57| 52.42] 14.06| n.oszz:
|-
10.50 bouss { 91.62( 17.68] 93.99] 1s.11] a.u‘u:
|
13.60 bourx } 115.83} 17.21) 133.28] 206.7S| a.ooc:.ll
|
{1.50 hou=s | 129.89] 18.9s8] 147.82] 20.08| o0.0001|
I |
]2.00 bours | 139.08) 16.58] 149.48] 16.14] 0.0016]
| |
}2.50 hours { 142.52] 18.13) 149.31] 12.79{ o.oso8|
|
}3.00 bours | 343.64] 14.57| 14824} 13.28} n.uu:
|
|4.00 hours | 142.99] 16.04] 144.25] 13.38) a‘nn;
I
|6.00 hours | 135.45} 14.47¢ 137.58} 12.62] 0.3%09|
|
{a.00 hours | 128.28] 12.921 128.77| 14.02] ¢.8136]
|
]12.00 bours | 134 .42} 14.31) 137.76) 14.08| n.zoss:
|
|28.90 hours { 11s.00| 13.31] 116.9%6| 15.94] O.J!T‘I}
{
|24.00 bhours i 117.86] 14.51] 119.86) 16.36| 0.3203]
|
|48.00 hours | 112.18] 13.61} 121.56] 14.46] 0.7245]
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TABLE 2 .

LEVUTHYROXINE Na [LEVO-00S7] -
Mean L-triiodothyromine Sexum Concentracicns (ng/mL)

-~

| . Treatment ] -l
| -- l '
| !
}

A (Levothyrexine Ma-- |B (Levothyruxine Ma, USP-|

|
|
|
| | Mylan SRIHO?47) ] Jesome Stevens 9004100} |}
| === - - javss|
| |Meas (ng/mL)| acv . {Mean (ng/ml)] v Irt|TI>e) |
i --- - - !
|Drav Time | | ’ | | | |
| j ! | ] | |
|-0.50 boners | 1.50] 13.36( 3.82) 28.59] 0.8266]
[ |
j~0.25 hours | 1.81) 25.60| 1.40] 216.65] 0.1432]
| ———an [
|6.00 bours i 1.46] 16.611 1.48] 27.37| 0.7632}
i cee- |
|0.52 hours | 1.84] 22.47) 1.43)" 18.23| 0.1089|
l- |
]1.00 hours | 1.81} 17.96] 1.52) 17.47] 0.8707]
| ——eeee - |
|32.50 bouss | 1.60] 22.39} 1.8} 18.95| 0.129¢6|
! .- -- !
|2.00 hours | 1.60] 12.94/ 1.60§ 26.31] o0.9970|
l ame cnmam |
{2.56 bours { 1.59) 17.84} 1.58) 17.83] o.a851)
| |
|3.00 houss | 1.60} 17.67] 1.834 17.52] o0.1m3|
i - - '
|4.00 hours | 1.57] 14.48] 1.53] 19.04] 0.5366]|
I --- |
16.00 bours | 1.60]( 12.85] 1.56( 19.57] 0.4437f
1 ——- I
}8.08 bours | 1.53] 17.46] 1.51}) 20.40] 0.6868]
| [
112.00 bhours | 1.83] 18.18] 1.58] 38.73] 0.7287|
- |
{18.00 houxxs | 1.81] 17.79] 1.52} 20.53] o0.8183{
| |
124.08 bours i 1.54]) 17.68| 1.57] 22.7¢] o.60%8|
|
|48.00 hours | 1.851} 16.47] 1.52} 16.63] 0.7733}
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TABLE 3

MEAN (%CV) BASELINE UNCORRECTED TOTAL L-THYROXINE PHARMACOKINETIC PARAMETERS IN THIRTY-THREE HEALTHY SUBJECTS
FOLLOWING A SINGLE ORAL 600 ug (8 x 75 pg) DOSE OF LEVOTHYROXINE SODIUM TABLETS UNDER FASTING CONDITIONS

(PROTOCOL LEVO-0057)
Arithmetic Mean Arithmetic Mean LSMEANS 90% Confidence Interval**
Parameter A = Mylan B = Levothyroxine Ratio (A/B)
Sodium Tablets, USP***
AUCq_q (ng x hrimL) 5734 (12.77) 5824 (13.88) 0.99 96% - 101%
CPEAK (ng/mL) 155.4 (15.56) 160.8 (15.21) 0.97 94% - 100%
TPEAK (hr) 3.394 (48.27) 2.485 (52.40) ———— -—
"Ratio (AB) = e (LSMEAN of LNA - LSMEAN of LNB)

**Used Natural Log Transformed Parameter

***Manufactured by Jerome Stevens
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TABLE 4

MEAN (%CV) BASELINE UNCORRECTED TOTAL L-TRIIODOTHYRONINE PHARMACOKINETIC PARAMETERS IN THIRTY-THREE HEALTHY
SUBJECTS FOLLOWING A SINGLE ORAL 600 pg (8 x 75 pg) DOSE OF LEVOTHYROXINE SODIUM TABLETS UNDER FASTING CONDITIONS

{(PROTOCOL LEVO-0057)
Arithmetic Mean Arithmetic Mean LSMEANS 90% Confidence Interval**
Parameter A =Mylan B = Levothyroxine Ratio (A/B)
Sodlum Tablets, USP***
3 AUCo.s (ng x hrimL) 73.52 (14.24) 73.95 (17.42) 1.00 96% - 105%
™ CPEAK (ng/mL) 1.800 (20.09) 1.817 (21.06) 0.99 94% - 105%
TPEAK (hr) 10.48 (134.0) 12.88 (119.7) — ————

"Ratio (A/B) = g [LSMEANOILNA -LSMEAN of LNg)

**Used Natural Log Transformed Parameter

***Manufactured by Jerome Stevens
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TABLE 5
Levochyroxine Sodium Tablets, /5 uyg [LEVO-0057]

m Randomization Schedule

. Dosing Phase 1 2

Group 1
Subjects

O W M 4 ;M Wb W

PP PYUOW PO PPN Y WYY UPONY O P Wwwp

33

Prepared By: ’%

v

~
N
1\7 N N R R E LR R E R R E R R

Date: Q/-"'."/‘M’wv‘-D

Treatments

A: Levothyrcxine Sodium 75 ug Tablets, 8 x 75 ug, Mylan
B: Levothyroxine SOdium 75 ug Tablets, USP, 8 x 75 ug, Jerome Stevens

Page \ of Z

D
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TABLE 5 (continued)
Levothyroxine Sodium Tablets, 75 ug {LEVO-0057]

m Randomization Schedule

Dosing Phase 1 2
Group 1
Subjects

34 B A

3s A B

36 A B

37 A B

38 A B

38 B A

40 B A

prepared By: ﬁ%‘> ﬁ:‘{ Data: Q /L#W,D

Treatments

BA: Levothyrcxine Sodium 73 ug Taplets, 8 x 75 ug, Mylan
8: Levothyroxine SOdium 75 ug Tablets, UsSP, 8 x 75 ug, Jerome Stevens

Dage Lo L
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FIGURE 1: MEAN L-THYROXINE PLASMA CONCENTRATION
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_

Mean Serum Concentrations (ng/mL)

Total Dose: 600 ug (8x75ug Tablets), Study Type: Fasting

LEVOTHYROXINE Na (LEVO—0057)

Mean L—thyroxine Serum Concentrations

. N=33
150
140
130 -
120
110
m .
00 -
80 T rFrrryrvveve vt ‘ llllllll ‘ llllllll ‘ lllllllll l T v ‘
-0 0 0 20 30 40 50
Time (hours)
—r— A P 2 B

Treatment A 13 A (Levothyroxine Na— —Mylan #R1H0747)

Treatment B Is B (Levothyroxine Na, USP——dJerome Stevens #004100)
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NS

Mean Serum Concentrations (ng/mLb)

8

LEVOTHYROXINE Na (LEVO—0057) b

Total Dose: 600 ug (8x75ug Tablets), Study Type: Fasting
Mean L—thyroxine Serum Concentrations

. N=33

0 10 20 30 40 50
Time (hours)

Treatment A Is A (Levothyroxine Na— —Mylan #R1H0747)
Treatment B Is B (Levothyroxine Na, USP— —Jerome Stevens #004100)
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FIGURE 2: MEAN L-TRIIODOTHYRONINE PLASMA CONCENTRATION
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J

NS

Mean Serum Concentrations (ng/mL)

LEVOTHYROXINE Na (LEVO—0057)
Total Dose: 600 ug (8x75ug Tablets), Study Type: Fasting
Mean L—triiodothyronine Serum Concentrations

+ #N=33

1614
1.60
1.59 -
1.68 -
1.57 1
1.58 A
1.55
1.54 4
1.563
162
1.51 4
1.50
1.49 -
148 -
147 A
1.40 1
1.45
144 ]
1.43
1.42
1.41 1
1.40 A
1.39 1

-10 0 0 20 30 40

Time (hours)

Treatment A Is A (Levothyroxine Na— —Mylan #R1H0747)
Treatment B is B (Levothyroxine Na, USP——Jerome_Stevens #004100)
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D

Mean Serum Concentrations (ng/ml)

LEVOTHYROXINE Na (LEVO—-0057)
Total Dose: 600 ug (8x75ug Tablets), Study Type: Fasting
Mean L-triiodothyronine Serum Concentrations

20 30 40

Time (hours)

Trealment A Is A (Levothyroxine Na— —Mylan #R1H0747)

l"r'#r

50

Treatment B Is B (Levothyroxine Na, USP——Jerome Stevens #004100)
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A.

B.

C.

" STATISTICAL ANALYSIS: L-THYROXINE
Mean Data and Indicies of Variance
Analysis of Variance

Confidence Intervals
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STATISTICAL ANALYSIS: L-THYROXINE

! J A. Mean Data and Indicies of Variance

P
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LEVOTEYROXINE Na [LEVO-0057]
L-thyroxine Serum
Subject Concentration Profiles
Mean Data Arranged by the Treatment Variable

03/08/01
---------------------------------- TREAT=A ~--=-=-=c==ceccccccccccccacanman=
Variable Label N Mean std Dev cv
CONC1 -0.50 hours 33 84.5373636 12.3432828 14.6009787
CONC2 -0.2S hours 33 82.847393% 14.8726854 17.9519050
CONC3 0.00 hours 33 85.0936364 13.2460626 15.5664549
CONC4 0.50 hours 33 91.6155758 16.1949657 17.6770877
CONCS 1.00 bhours 33 115.8346970 19.9296041 17.20582111
CONC6 1.50 hours 33 129.8937576 24.6180508 18.9524511
CONC?7 2.00 hours 33 139.8755455 23.1882761 16.5777914
CONCS8 2.50 hours 33 142.5219081 25.8354951 18.1273850
CONCS 3.00 hours 33 143.6419081 20.9355633 14.5748295
CONC10 4.00 hours 33 142.8868788 22.98219659 16.0420369
CONC11 €.00 hours 33 135.4500000 19.5960578 14.4673738
CONC12 8.00 hours 33 128.2838485 16.5722758 12.9184430
CONC13 12.00 hours 33 124.422848S 17.5615764 14.1144305
CONC14 18.00 hours 33 114.9982424 15.3017387 13.3060631
CONC15 24.00 bhours 33 117.8557576 17.1047635 14.5133033
CONC16 48.00 hours 33 112.1471518 15.2578057 13.6051656
---------------------------------- TREAT=B --+---eccrcecccacecnrecarescon=e
Variable Label N Mean std Dev cv
CONC1 -0.50 hours 33 83.5627879% 14.1194030 16.8967592
CONC2 -0.25 hours 32 83.9429375 12.1258398 14.4453365
CONC3 0.00 hours 33 82.4153333 11.5835870 14.0551358
CORC4 0.50 hours 33 93.9887879 17.0212338 18.1098556
CONCS 1.00 hours 33 133.2527879 27.6512945 20.7510063
CONCé 1.50 bours 33 147.8166667 29.7025344 20.05941714
CONC? 2.00 hours 33 149.4767576 24.1309879 16.1436388
CONCS8 2.50 hours 33 149.3135758 19.0996891 12.7916628
CONCS 3.00 bhours 33 148.2403939 19.€6357684 13.2458960
CONC10 4.00 hours 33 144 .2465455 19.2639827 13.3549006
CONC11 6€.00 hours 33 137.5831212 17.3698398 12.6249787
CONC12 8.00 hours 33 128.7747273 18.04590217 14.0159658
CONC13 12.00 hours 33 127.7629697 17.9567193 14.0547134
CONCT14 18.00 bours 33 116.9563939% 18.6404136 15.9379175
CONC1.S 24.00 hours 33 119.8612424 19.6139644 16.3638821
CONC16 48.00 hours 33 111.5611212 16.1328937 14.4610358

W - > T = e A D A s e M @ B P -
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Variable

LEVOTEYROXINE Na [LEVO- 0057]

L-thyroxine Serum
Noncompartmental Pharmacokinetics Parameters
Mean Data Arranged by the Treatment Variable

P L L L LT Y T

12.7654315

15.55678%7
48.2685087

1.4641610

2.5342570

- " - - Y P P A > P AP S M  m e N -

AUCL
ADCI
CPEAK
TPEAK

03/08/01
TREAT=A =~ewce=v--
Mean Std Dev
5734.25 732.0018160
155.4162727 24.1777827
3.393935%4 1.6382039
8.6464058 0.1265973
5.0351750 0.1477450
TREAT=B ~===cecc=a
Mean Std Dev
5823.94 808.5387613
160.7952727 24.4581778
2.484848S 1.3019508
8.6604642 0.1384764
5.0696347 0.1452962

13.8830195

15.2107567
§2.3955790

1.5589488

2.8660083

- - - - " " = . = T > T R e S S A S e W e
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j STATISTICAL ANALYSIS: L-THYROXINE

B. Analysis of Variance

D
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LEVOTHYROXINE Na [LEVO-0057]
L-thyrcxine Serum vVariables
03/08/01 .

General Linear Models Procedure
Class Level Information

Class _ Levels Values

SEQ 2 12

TREAT 2 A B

PER 2 12

SUB 33 01 02 03 04 05 06 07 08 09 10 11 13 14 15 16 17 18 19

20 21 23 24 25 26 28 29 30 31 32 33 34 35S 36
Number of observations in data set = 66

Group Obs Dependent Variables
0 0 AUCI .XEL HALF LNAUCI

1 66 AUCL CPEAK TPEAK LNAUCL LNCPEAK

NOTE: Variables in each group are consistent with respect to the presence
or absence of missing values.
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LEVOTEYROXINE Na [LEVO-0057]
L-thyroxine Serum Variables
03/08/01 .

-

General linear Models Procedure

Dependent Variable: AUCL :
Sum of Mean

Source DF Squares Square F Value Pr > F
Model 34 35714285.5 1050420.2 13.11 0.0001
Exrror 31 2484415.6 80142.4
Cerrected Total €5 38198701.0

RE-Square C.V. Root MSE AUCL Mean

0.934961 4.898594 283.094 §779.10
Source DF Type I SS Mean Square F Value Pr > F
SEQ 1 25203.4 25203.4 0.31 0.5790
SUB (SEQ) 31 35555286.3 1146944.7 14.31 0.0001
TREAT 1 132730.3 132730.3 1.66 0.2076
PER 1 1065.5 1065.5 0.01 0.9089
Souxce DF Type III SS Mean Square F Vvalue Pr > F
SEQ 1 25203.4 25203.4 0.31. 0.5790
SUB (SEQ) 31 35555286.3 1146944.7 - 14.32 0.0001
TREAT 1 133329.8 133329.8 1.6€ 0.2066
PER . b 1065.5 1065.5 0.01 0.9089

Tests of Hypotheses using the Type III MS for SUB(SEQ) as an error term

Source - DF Type III S§ Mean Square F Value Pr > F

SEQ 1 25203.3956 25203.3956 0.02 0.8831
T for EO: Pr > |T| Std Error of

Parameter Estimate Parameter=0 Estimate

A VS B -89.93341218 -1.28 0.2066 €9.7250435
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LEVOTHYRQXINE Na [LEVO-~0057)
L-thyroxine Serum Variables

03/08/01

General Linear Mocdels Procedure

Dependerit Variable: CPEAK

Source DF
Model 34
Exror 31
Corrected Total 65

R-Square

0.889811
Source DF
SEQ 1
SUB (SEQ) 31
TREAT b
PER 1
Source DF
SEQ 1
SUB (SEQ) 31
TREAT 1l
PER _ 1l

Sum of
Squares

34102.879%6
4223.0899
38325.9654
c.v.

7.382213

Type I S8

123.6345
32712.9541
477.4051
788.8860

Type III SS

123.6345
32712.9541
440.5147
788.8860

Tests of Bypotheses using the Type III MS

Mean
Square

1003.0259

136.2287

Root MSE

11.6717

Mean Square

123.6345
1055.2566
477.4051
788.8860

Mean Square

123.6345
1055.2566
440.5147
788.8860

F Value

" 7.36

F Value

0.91
7.75
3.50
5.79

F Value

0.91
7.75
3.23
.79

Pr > F

0.0001

CPEAK Mean

158.106

Pr > F

0.3481
Q.0002
0.0707
0.0223

Pr > F

0.3481
0.0001
0.0818
0.0223

for SUB(SEQ) as an error term

Source- DF Type III SS Mean Square F Value Pr > F

SEQ 1 123.634479 123.634479 0.12 0.7344
T for E0: Pr > |{T| std Error of

Parameter Estimate Parameter=0 Estimate

A VS B -5.169837132 ~-1.80 0.0818 2.87469541
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e vROXTINE Na !
VOTEIRUALNS N2 |

nM
-V
thyroxine Serum Variables

03/08/01

T Emrm
Aoy

71
A A% -]

General lLinear Models Procedure

Dependent Variable: TPEAK

Source DF
Model 34
Error 31
Corrected Total €5

R-Square

0.738777
Source DF
SEQ 1
SUB (SEQ) 31
TREAT 1
PER 1
Source DF
SEQ 1
SUB (SEQ) 31
TREAT 1
PER _ 1

Sum of
Squares

113.59259%4
40.1648982
153.757576
c.v.

38.72444

Type I S§

6.7653883
92.2421875
13.6363636

0.9486547

Type III SS

6.7653883
92.2421875
13.8425941

0.5486547

Tests ©f Hypotheses using the Type III MS

Mean
Sguare

3.340959

1.295645

Root MSE

1.13826

Mean Square

6€.7653883
2.9755544
13.6363636
0.9486547

Mean Square

6.7653883
2.9755544
13.8425541
0.9486547

F Value

2.58

F Value

5.22
2.30
10.82
0.73

F Value

5.22
2.30
10.68
0.73

Pr > F

0.0046

TPEAK Mean

2.93939

Pr > F

0.0293
0.0118
0.0028
0.3987

Pr > F

0.0293
0.0118
0.0026
0.3987

for SUB(SEQ) as an error term

Source- DF Type III SS§ Mean Square F Value Pr > F

SEQ 1 6.76538826 6.76538826 2.27 0.1417
T for HO: Pr > |T| std Error of

Parameter Estimate Parameter=0 Estimate

A VS B 0.91636029 3.27 0.0026 0.28034993
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LEVOTEYROXINE Na (LEVO-0057]
L-thyroxine Serum Variables

03/08/01

General Linear Models Procedure

Dependent Variable: LNAUCL

Source ) DF
Model 34
Error 31
Corrected Total €5

R-Square

0.926220
Source DF
SEQ 1
SUB (SEQ) 31
TREAT 1
PER 1
Souxce DF
SEQ 1
SUB (SEQ) 31
TREAT 1
PER 1

Sum of
Squares

1.04639171
0.08335206
1.12974377

cC.V.

0.598223

Type I SS

0.00066510
1.04242358
0.00326105
0.00004198

Type III SS

0.00066510
1.04242358
0.00328050
0.00004198

Tests ©f Hypotheses using the Type III MS

Source-- DF Type III SS Mean Square
SEQ 1 0.00066510 0.00066510

T for BO: Pr > |T|
Parameter Estimate Parameter=0
AVS B -0.014106877 -1.10 0.2778

0730

Mean
Square

0.03077623

0.00268878

Root MSE

0.05185

Mean Square

0.00066510
0.03362657
0.00326105
0.00004198

Mean Square

0.00066510
0.03362657
0.00328050
0.00004198

F value Pr > F

11.45 0.0001

LNAUCL Mean

8.65344

F Value Pr > F
0.25 0.6224
12.51 0.0001
1.22 0.2792
0.02 0.9014

F Value Pr > F
0.25 0.6224
12.51 0.0001
1.22 0.2778
.02 0.9014

for SUB(SEQ) as an error term

F value Pr > F
0.02 0.8891

std Error of
Estimate

0.01277129



IS

LEVOTEYROXINE Na [LEVO-0057)
L-thyroxine Serum Variables

03/08/01

General Linear Models Procedure

Dependent Variable: LNCPEAK

Source DF
Model 34
Error 31
Corrected Total (3]

R-Square

0.8889€60
Source DF
SEQ 1
SUB (SEQ) 31
TREAT 1
PER 1
Source DF
SEQ 1
SUB (SEQ) 31
TREAT 1
PER 1

Sum of
Squares

1.23850744
0.15475141
1.39365886

c.v.

1.3958422

Type I SS

0.00203335
1.18181651
0.019598327
0.03546432

Type III SS

0.00203335
1.18181651
0.01801058
0.03546432

Tests of Bypotheses using the Type III MS

Source- DF Type III SS Mean Square
SEQ 1 0.00203335 0.002031338

T for HO: fr.> (ko
Parametexr Estimate Parameter=0
A VS B -0.03305417 -1.90 0.0668

0731

- Mean
Square

0.03643845

0.00499198

Root MSE

0.07065

Mean Square

0.00203335
0.03812311
0.01959327
0.03546432

Mean Square

0.00203335§
0.03812311
0.01801098
0.03546432

-

F Vvalue

7.30

Pr > F

0.0001

LNCPEAK Mean

F Value

0.41
7.64
3.92
7.10

F Value

0.41
7.64
3.61
7.10

5.05240

Pr > F

0.5280
0.0001
0.0565
0.0121

Pr > F

0.5280
0.0001
0.0668
0.0121

for SUB(SEQ) as an error term

F Value

0.05

Pr > F

0.8189

std Error of
Estimate

0.01740179



AUCL
LSMEAN

5734.72108
£824.65449

LEVOTHYROXINE Na - [LEVD-0057]

L-thyroxine Serum Variables

03/08/01 :

-

General Linear Models Procedure

Least Squares Means

CPEAK TPEAK
LSMEAN LSMEAN

155.562581 3.38786765
160.731952 2.47150735

0732

LNADCL
LSMEAN

8.64647786
8.66058464

LNCPEAK
LSMEAN

$.03604605
5.06910022
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LEVOTHYROXTIE Ry [1LEVD-0057)

Total Dose: 600 ug (8x7Sug Tablets), Study ‘xyge: Fasting

L-thyroxine Serum Paramecers

Confidence Intervals / Calculated using lLeast Squire Means

vs HAME
"AVS B ADCL 5734.72
CPFEAK 155.56
LNADCL 8.65
LNCPEAX 5.04

Daca File = ../data/aucdata.dat
03/08/01

5824.65 -49.9334

160.73 ~5.16%
.66 -0.0141
5.07 ~0.0331

TESTMEAN  REFMEAN  ESTIMATE  SIDEEST

6€9.7250
2.0747
0.4128
0.0174

1
n
31
N

TVALUE

1.69552
1.69552
1.69852
1.63552

96.43
91.78
96.49
93.5¢

100.49
.8
100.7¢
99,65

Treatment A is A (Levorhyraxine Na-~Mylao 3R1E0747)
Treatment 3 is B (Levothyroxine Ma, USP-~Jerome Stevens #004100)
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LEVOTEYROXINE Na [LEVO-0057]
L-triicdothyronine Serum
Subject Concentration Profiles
Mean Data Arranged by the Treatment Variable

04/03/01
------ acemcecmmmcececemaceccececa=s TREAT®A v-ewo-eme-cece--emerm=sceccacac=ao
Variable Label N Mean std Dev cv
CONC1 -0.50 hours 33 1.496545S 0.2897687 19.3625036
CONC2 -0.25 hours 33 1.5127879 0.3872215 25.5965492
CONC3 0.00 bours 33 1.4550509 0.2417317 16.6128239
CONC4 0.50 hours 33 1.5384848 0.345716% 22.4712599
CONCS 1.00 hours 33 1.51015158 0.2711714 17.9565711
CONCé 1.50 hours 33 1.5972424 0.357€6488 22.3916439
CONC7 2.00 hours 33 1.5%8%92121 0.2068878 12.9368587
CONCs8 2.50 hours 33 1.5898182 0.2836604 17.8423163
CONCS 3.00 bhours 33 1.6048788 0.2836241 17.6726159
CONC10 4.00 hours 33 1.5680303 0.2270715 14.4813211
CONC11 6.00 bours 33 1.60157s8 0.2057942 12.8494826
CONC12 8.00 hours 33 1.5320000 0.2675153 17.4618344
CONC13 12.00 bours 33 1.5285152 0.2774035 18.1485599
CONC14 18.00 hours 33 1.5050909 0.2677828 17.7918048
CONC15 24.00 bours 233 1.5413939 0.2725633 17.6829091
CONC16 48.00 bhours 33 1.5067879% 0.2481856 16.4711728
---------------------------------- TREAT=B ---=-~-c-+e-cccccecesmremmmoo—=—=
Variable Label N Mean Std Dev cv
CONC1 -0.50 hours 33 1.5155152 0.4332252 28.5860023
CONC2 -0.25 hours 32 1.3995313 0.2329531 16.6450823
CONC3 0.00 bhours 33 1.4761818 0.4011492 27.1747803
CONC4 0.50 hours 33 1.4321815 0.2610162 18.2254583
CONCS 1.00 bours 33 1.5208758 0.2655917 17.4665206
CONCS 1.50 bours 33 1.5071212 0.300719% 19.9532686
CONC7 2.00 hours 33 1.5989697 0.4206940 26.3103192
CONCSB 2.50 hours 33 1.5822121 0.2821326 17.8315274
CONCS 3.00 bours 33 1.5335455 0.26865941 17.5211027
CORC10 4.00 hours 33 1.5348788 0.2922972 19.0436688
CONC1l1 6.00 hours 32 1.5632188 0.3058737 19.5669131
CONC12 8.00 hours 33 1.5063636 0.3073348 20.4024306
CONRC13 12.00 hours 33 1.5453333 0.2894705 18.7315129
CONC14 18.00 hours 33 1.5190606 0.3118828 20.531293¢0
CONC1S 24.00 hours 33 1.5709091 0.3575365 22.7598454
CONC16 48.00 hours 33 1.5199394 0.2527904 16.6316118

- - > > e R A e T R . e = = s e
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LEVOTHYROXINE Na [LEVO-0057]
L-triiodothyronine Serum

Noncompartmental Pharmacokinetics Parameters
Mean Data Arranged by the Treatment Variable

- - . - e e e

P L e e R e Y ]

04/03/01
TREAT2A --=v-w====
Mean Std Dev
73.5211515 10.4695901
1.7999394 0.3615877
10.4848485 14.0504030
4.2876186 0.1439392
0.5712808 0.1776021
TREAT=B -=-=e==e=~
Mean std Dev
73.9456061 12.8848295
1.8170606 0.3827280
12.8787879 15.4161190
4.2884242 0.1762646
0.5791850 0.1863334

14.2402423

2C¢.0888834

134.0067343

3.3570902

31.0884122

17.4247399

21.0630261

119.7016295

.

4.1102424

32.1716498

- - - - - D w4 e W A G e
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B. Analysis of Variance
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LEVOTHYROXINE Na [LEVO-0057]
L-trijodothyronine Serum variables
04/03/01

General Linear Models Procedure
Class Level Information

Class Levels Values

SEQ 2 12

TREAT 2 A B

PER 2 12

SUB 33 01 02 03 04 05 06 07 0B 09 10 11 13 14 15 16 17 18 19

20 21 23 24 25 26 28 29 30 31 32 33 34 35 36

Number of observations in data set = 66

Group Obs Dependent Variables
0 0 AUCI KEL HALF LNAUCI

1 66 AUCL CPEAK TPEAK LNAUCL LNCPEAK

NOTE: Variables in each group are consistent with respect to the presence
or absence of missing values.
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LEVOTHYROXINE Na [LEVO-0057]
L-trijiodothyronine Serum Variables

Dependent Variable: AOCL

Source DF
Model . 34
Error 31
Corrected Total 65

R-Square

0.787999%
Source DF
SEQ 1
SUB (SEQ) 31
TREAT 1
PER 1
Source DF
SEQ 1l
SUB (SEQ) 31
TREAT 1
PER 1

04/03/01

) Sum of
Squares

6952.64745
1870.52198
8823.16942

c.v.

10.53505

Type I SS

243.96345
6614.12358
2.97267
91.58773

Type III SS

243.96345
6614.12359
2.05448
91.58773

General Linear Models Procedure

Mean
Square

204.48963

60.33942

Root MSE

7.76785S

Mean Square

243.96345
213.35883
2.97287
91.58773

Mean Square

243.96345

213.35883
2.05448

91.58773°

F Value

3.39

F Value

4.04
3.54
0.05
1.52

F Value

4.04
3.54
0.03
1.52

Pr > F

0.0005

AUCL Mean

73.7334

Pr > F

0.0531
0.0004
0.8258
0.2272

Pr > F

0.0531
0.0004
0.8548
0.2272

Tests of Hypotheses using the Type III MS for SUB({SEQ) as an error term

Source DF Type III SS Mean Square F Value Pr > F

SEQ 1 243.863450 243.963450 1.14 0.2932
T for HO: Pr > |T| Std Error of

Parameter Estimate Parameter=0 Estimate

A VS B -0.35302757 -0.18 0.8548 1.91318991
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LEVOTHYROXINE Na ([LEVO-0057]
L-triiodothyronine Serum variables

Dependent Variable: CPEARK

Source DF
Model . 34
Exror 31
Corrected Total 65

R-Square

0.700194
Source DF
SEQ 1
SUB (SEQ) - 31
TREAT 1
PER 1
Source DF
SEQ 1
SUB (SEQ) 31
TREAT 1
PER 1

Sum of
Squares

6.21497452
2.66110598
8.87608050

c.V.

16.200862

Type I SS

0.01736291
6.17717809
0.00483674
0.01559677

Type III SS

0.01736291
6.17717809
0.00537277
0.01559677

General Linear Models Procedure

Mean
square

0.18279337

0.08584213

Mean Square

0.017362391
0.19926381
0.00483674

0.01559677

Mean Square

0.01736291
0.19926381
0.00537277
0.01559677"

F Value

2.13

F Value

0.20
2.32
0.06
0.18

F Value

0.20
2.32
0.06
0.18

Pr > F

0.0181

0.6560
0.0109
0.8139
0.6729

Pr > F

0.6560
0.0109
0.8041
0.6729

Tests of Hypotheses using the Type III MS for SUB(SEQ) as an error term

Source DF Type III SS Mean Square F Value Pr > F

SEQ 1 0.01736291 0.01736291 0.09 0.7698
T for HO: Pr > |T| Std Error of

Parameter Estimate Parameter=0 Estimate

A VS B -0.01805331 -0.25 0.8041 0.07216187
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LEVOTHYROXINE Na ([LEVO-0057]
L-triiodothyronine Serum variables

04/03/01

General Linear Models Procedure

Dependent Variable: TPEAK

Source DF
Model . 34
Error 31
Corrected Total 65

R-Square

0.693555
Source DF
SEQ 1
SUB (SEQ) 31
TREAT 1
PER 1
Scurce . DF
SEQ 1
SUB (SEQ) 31
TREAT 1
PER 1

Tests of Hypotheses using the Type III MS

- Sum of Mean

Squares .square
9721.43583 285.92458
4295.3823S 138.56072

14016.81818

C.V. Root MSE
100.7650 11.7712
Type I SS Mean Square
58.98178 58.98178
9035.33640 291.46246
94 .56061 94.56061
5§32.55704 §32.55704
Type III SS Mean Square
58.98178 58.98178
9035.33640 291.46246
108.55704 108.55704
§32.55704 $32.55704°

F Value Pr > F
2.06 0.0223
TPEAK Mean

11.6818

F Value Pr > F
0.43 0.5189
2.10 0.0211
0.68 0.4151
3.84 0.0590

F Value Pr > F
0.43 0.5189
2.10 0.0211.
0.78 0.3829
3.84 0.0590

for SUB(SEQ) as an error term

Source DF Type IIXI SS Mean Square F Value Pr > F

SEQ 1 58.9817848 58.9817848 0.20 0.6559
T for HO: Pr > |T| std Error of

Parameter Estimate Parameter=0 Estimate

A'VS B -2.56617647 0.3829 2.89919607

-0.89
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LEVOTHYROXINE Na [LEVO-0057]
L-triiodothyronine Serum Variables

04/03/01

” ' General Linear Models Procedure

Dependent Variable: LNAUCL

Source DF

Model 34
Error 31
Corrected Total 65

R-Square

0.786124
Source DF
SEQ 1
SUB(sEQ) 31
TREAT 1
PER 1
Source DF
SEQ 1
SUB (SEQ) 31
TREAT 1
PER 1

- Sum of
Squares

1.30277923
0.35443850
1.65721773

c.v.

2.493634

Type I SS

0.03567624
1.24255668
0.00001071
0.02413561

Type III SS

0.03567624
1.24295668
0.00000206
0.02413561

Mean
Square

0.03831704

0.01143350

Root MSE

0.10693

Mean Square

0.03567624
0.04009538
0.00001071
0.02413561

Mean Square

0.03567624
0.04005538
0.00000206
0.02413561°

F Value

3.35

Pr > F

0.0005

LNAUCL Mean

F Value

3.12
3.51
0.00
2.11

F Value

3.12
3.5
0.00
2.11

4.28802

Pr > F

0.0872
0.0004
0.97s8
0.1563

Pr > F

0.0872
0.0004
0.9894
0.1563

Tests of Hypotheses using the Type III MS for SUB(SEQ) as an error term

Source DF Type III SS Mean Square F Value Pr > F

SEQ 1 0.03567624 0.03567624 0.89 0.3528
T for HO: Pr > |T| Std Erzor of

Parameter Estimate Parameter=0 Estimate

A VS B 0.000353%92 0.01 0.5894 0.02633584
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LEVOTHYROXINE Na (LEVO-0057]
L-triiodothyronine Serum Variables

Dependent Variable: LNCPEAK

Source DF
Model 34
Error 31
Corrected Total 65

R-Square

0.741040
Source DF
SEQ 1
SUB (SEQ) 31
TREAT 1
PER 1
Source DF
SEQ 1
SUB (SEQ) 31
TREAT 1
PER 1

04/03/01

Sum of
Squares

1.57206937
0.54936602
2.12143539

C.V.

23.14229

Type I SS

0.00273682
1.56784529
0.00103087
0.00045640

Type III SS

0.00273682
1.56784528
0.00098873
0.00045640

Tests of Hypotheses using the Type III MS

Source DF Type III SS Mean Square
SEQ 1 0.00273682 0.00273682

T for HO: Pr > |T|
Parameter Estimate Parameter=0
A VS B -0.00774481 -0.24

0745

General Linear Models Procedure

Mean
Square

0.04623733

0.01772148

Root MSE

0.13312

Mean Square

0.00273682
0.05057565S
0.00103087
0.00045640

Mean Square
0.00273682

0.05057565
0.00098879

0.00045640°

0.8148

F value

2.61

Pr > F

0.0042

LNCPEAK Mean

F Value

0.15
2.85
Q.06
0.03

F Value

0.15
2.85
0.06
0.03

F Value

g.05

0.57523

Pr > F

0.6970
0.0023
0.8110
0.8735

Pr > F

0.6970
0.0023
0.8148
0.8735

for SUB(SEQ) as an error term

Pr > F

0.8176

std Error of
Estimate

0.03278744
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TREAT AUCL

LSMEAN
A 73.6151526
B 73.9681801

LEVOTHYROXINE Na (LEVO-0057]
L-triiodothyronine Serum variables
04/03/01

General Linear Models Procedure
Least Squares Means

CPEAK TPEAK LNAUCL
LSMEAN LSMEAN LSMEAN

1.79996507 10.4273897 4.28890324
1.81801838 12.9935662 4.28854932
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LNCPEAK
LSMEAN

0.57155572
0.57930053
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C. Confidence Intervals
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LEVOTHYROXINE Na {LEVO-0057]

Total Dose: 600 ug (8x7Sug Tablecs), Study Type: Fasting

L-triiodothyronine Serum Parameters

- Contidence Intervals / Calculated using Least Square Means

vs NAME TESTMEAN
AVsDH AOCL 73.6182
CPEAK 1.8000

LNAUCL 4.2809

LNCPEAK 0.5716

Data File = ,./data/aucdaca.dat
04/03/01

. REFMEAN

73.9682
1.8180
4.2888
0.5793

ESTIMATE

-0.35303
-0.01808

0.0003S
=0.00774

STDEEST

1.91319
0.07216
0.02634
0.03279

DF

N
N
ER S

TVALUE

1.69552
1.69552
1.695852
1.69582

95.14
92.2%
95.67
93.86

HI

103.9%1
105.74
104.60
104.90

Treatment A is A (Levothyroxine Na--Mylan #R1HG147)

Treatment B is B (Levothyroxine Na, USP--Jerome Stevens #004100)
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MYLAN PHARMACEUTICALS INC

781 Chestnut Ridge Road « P. O. Box 4310 « Morgantown, West Vlrglnlc 26504-4310 US.A. « (304) 599-2595

June 5, 2001

Office of Generic Drugs, CDER, FDA

Gary J. Buehler, Acting Director

Document Control Room

Metro Park North Il

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

RE: LEVOTHYROXINE SODIUM TABLETS, USP
25MCG, 50MCG, 75MCG, 88MCG, 100MCG, 112MCG,
125MCG, 150MCG, 175MCG, 200MCG AND 300MCG

Dear Mr. Buehler:

Pursuant to 21 CFR Paragraph 320.22(d)(2) of the bioavailability and bioequivalency requirements, we
request a waiver of the in vivo bicequivalence testing requirements for Levothyroxine Sodium Tablets
USP, 25mcg, 50mcg, 88mcg, 100mceg, 112meg, 150meg, 175meg and 200mcg.

Mylan has established the in vivo bioequivalence of the levothyroxine drug product by comparing our.
75mceg, 125meg and 300mcg strengths to the Jerome Stevens manufactured tablets, 75mcg (Thyrox®
Tablets), 125mcg (Levotab® Tablets) and 300mcg (Thyrox® Tablets) in fasting in vivo bicequivalence
studies. Based on discussions with senior management within OGD, the formulations for the Jerome
Stevens Thyrox® and Levotab® products are the same as approved in the Jerome Stevens NDA for
Unithroid® Tablets. Mylan's Levothyroxine Sodium Tablets USP, 25mcg, 50mcg, 88mcg, 100meg,
112mcg, 150mcg, 175meg and 200meg are proportionally similar to our 75mcg, 125mcg and 300mcg
products, as defined in the Agency’s Guidance for Industry, Bioavailability and Bicequivalence Studies for
Orally Administered Drug Products - General Considerations, dated October, 2000.

A comparative formulation table is attached. Also attached are dissolution profiles and f, analysis, and a
dissolution profile summary comparing the formulations for Mylan's Levothyroxine Sodium Tablets, USP
with that of Unithroid® Tablets. The referenced formulations meet the in vitro dissolution requirements
established by this application.

Sincerely,

Y7 -

Frank R. Sisto
Vice President
Regulatory Affairs
FRS/dn
) 0749
: © G \PROJECTWANDALEVOTHYROXINE\SECTIONS-O1 'n-mm oac -
Decarmment—fax Numden Iformohon Sysrerrs (304) 285-6404 Purchasng (04) 578-S401
Accoumng (304) 2856403 Lonet Cormol (80 8280443 Quoity Control (304) 598-5407
AgmereTgnon (306) 599-7282 LeQal Services (304) 506-5408 Reseach & Deveicpment (308) 2856409
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R #4745
N Pharmaceuticals Inc.
781 Chestnut Ridge Road
POB 4310

Morgantown, WV 26504-4310

Single-Dose In Vivo Bioequivalence Study of
Levothyroxine Sodium Tablets (125 ug; MYLAN)
and Levothyroxine Sodium Tablets, USP (125 ug
Jerome Stevens) in Health Volunteers

Fasting Study

Protocol # LEVO-0054
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Biodata Analysis

Drug Name Levothyroxine Sodium Tablets Strength Dosed in Study 500 uq (4 x 125 u_g)

Manufacturer Mylan Pharmaceuticals, Inc. Assay Method Used Validated RIA

16L0

FASTED DATA NUMBER OF SUBJECTS IN STUDY = 30 Page #6
L-thyroxine in serum Generic' Reference’ GM Ratio (%)* 90% Cl
Page #'s 6 and 8
Ln AUC 0-ldc

5435 5481 99.2 97.1%-101%

Page #30 Page #30 Page #30 Page #32

Ln Cmax

139.3 145.5 95.8 92.8%-98.9%

Page #30 Page #30 Page #30 Page #32

Tmax

3.018 2.705

Page #30 Page #30

' Geometric Mean calculated as exp(LSMEAN), where LSMEAN s the Least Squares Mean from ANOVA analysis of In-transformed parameters
2 GM Ruatio is the geometric mean ratio calculated as exp(LSMEAN In Generic — LSMEAN In Reference) x 100
} Mean for TMAX is tha Least Squares Mean from ANOVA
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Drug Name

Levothyroxine Sodium Tablets

Biodata Analysis

Manufacturer Mylan Pharmaceuticals, Inc.

FASTED DATA

Strength Dosed in Study_500 ug (4 x 125 nq)

Assay Method Used Validated RIA -

NUMBER OF SUBJECTS IN STUDY = 30 Page #6
L-triiodothyronine in Generic' Reference’ GM Ratio (%)* 90% Cl
serum
Page #'s 6 and 9
Ln AUC 0-ldc
65.10 64.89 100 97.8%-103%
Page #44 Page #44 Page #44 Page #46
Ln Cmax
1.539 1.531 100 96.8%-104%
Page #44 Page #44 Page #44 Page #46
Tmax’
8.850 6.904
Page #44 Page #44

! Geometric Mean calculated as exp(LSMEAN), where LSMEAN s the Least Squares Mean from ANOVA analysis of In-transformed parameters

2 GM Ratio Is the geometric mean ratio calculated as exp(LSMEAN In Generic ~ LSMEAN In Reference) x 100
3 Mean for TMAX is the Least Squares Mean from ANOVA

l



FASTING STUDY

SINGLE-DOSE BIOEQUIVALENCE INVESTIGATION COMPARING MYLAN
LEVOTHYROXINE SODIUM TABLETS WITH JEROME STEVENS LEVOTHYROXINE
SODIUM TABLETS, USP
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Introduction

Levothyroxine sodium' is the sodium salt of the levo isomer of the thyroid hormone thyroxine (T.).
Levothyroxine sodium was first introduced into the market before 1962 without an approved NDA.
Orally administered levothyroxine sodium is used as replacement therapy in patients with
diminished or absent thyroid function. Levothyroxine sodium may also be used for supplemental
therapy for patients with hypothyroidism, which affects approximately 7% of the U.S. population?.

The mechanisms by which thyroid hormones exert their physiologic actions have not been
completely elucidated®. The physiologic effects of thyroid hormones are produced primarily by Ts, a
large portion of which is derived from the deiodination of T, in peripheral tissues. The synthesis
and secretion of the major thyroid hormones, L-thyroxine (T,) and L-triiodothyronine (T,), from the
normally functioning thyroid gland are regulated by complex feedback mechanisms of the
hypothalamic-pituitary-thyroid axis. The thyroid gland is stimulated to secrete thyroid hormones by
the action of thyrotropin (thyroid stimulation hormone, TSH), which is produced in the anterior
pituitary gland. TSH secretion is in turn controlled by thyrotropin-releasing hormone (TRH)
produced in the hypothalamus, circulating thyroid hormones, and possibly other mechanisms.
Thyroid hormones circulating in the blood act as feedback inhibitors of both TSH and TRH
secretion. Thus, when serum concentrations of T; and T, are increased, secretion of TSH and
TRH decreases. Conversely, when serum thyroid hormone concentrations are decreased,
secretion of TSH and TRH is increased. Administration of exogenous thyroid hormones to
euthyroid individuals resulits in suppression of endogenous thyroid hormone secretion. T, and T;
are transported into cells by passive and active mechanisms.

Levothyroxine tablets taken orally provide T, which upon absorption cannot be distinguished from
T4 that is secreted endogenously Absorption of T, from the Gl tract varies from 48% to 80% of the
dose administered®. The extent of absorption is increased in the fasting state and decreased in
malabsorption syndromes, such as sprue. Absorption may also decrease with age. A number of
human studies have confirmed the importance of an intact jejunum and ileum for T, absorption and
have shown some absorption from the duodenum®. The degree of T, absorption is dependent on
the product formulation as well as the character of the intestinal contents, including plasma protein
and soluble dietary factors, which bind thyroid hormone making it unavailable for diffusion.
Decreased absorption may result from administration of ferrous sulfate, sodium polystyrene
sulfonate, aluminum hydroxide, sucralfate or bile acid sequestrants.

More than 99% of circulating hormones are bound to serum proteins. Only unbound thyroid
hormone is metabolically active. T, is eliminated slowly from the body, with a half-life of 4 to 7
days. Tjhas a half-life of 1 to 2 days. The liver is the major site of degradation for both hormones.
T« and T; are conjugated with glucuronic and sulfuric acids and excreted in the bile. Approximately
70% of T, is converted in the periphery to equal amount of Ta and reverse triiodothyronine (rT;,)
Distribution of thyroid hormones in human body tissues and fluids has not been fully elucidated®.
T4 is more extensively and firmly bound to serum proteins than is Ta.

References
1. Federal Register Notice. Prescription drug products, levothyroxine sodium. August 14, 1997 (volume 62, number
157), pages 43535-8.
2. Coopers DS. Thyroid harmone treatment: new insights into an old therapy, JAMA 261:2694-5, 1989,
a. Physicians’ Desk Reference. pp. 1374-1377, 1998.
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STUDY SUMMARY

The objective of this study was to investigate the bioequivalence of Mylan'’s levothyroxine
sodium 125 ng tablets to Jerome Stevens’ levothyroxine sodium 125 ng tablets, USP
following a single 500 ug (4 x 125 ng) dose administration in healthy volunteers. Twenty-
seven healthy, non-smoking, subjects between the ages of 18 and 48 completed this
open-label, randomized, two-period, two-treatment, single-dose crossover study
conducted by James D. Carlson, Pharm. D., at PRACS Institute, Ltd., Fargo, ND.

Thirty non-smoking, adult volunteers between the ages of 18 and 50 were accepted into
the clinical phase of this study. Male subjects were at least 60 kg (132 Ibs) and female
subjects were at least 52 kg (115 Ibs) and within 15% of their ideal body weight, as
referenced by the Table of “Desirable Weights of Adults™ by the Metropolitan Life
Insurance Company, 1983. All subjects were judged normal (euthyroid) and healthy
during a prestudy medical evaluation (physical examination, laboratory evaluation, blood
chemistry, serum T, (free and total), serum Tj; (total only), serum thyroid-stimulating
hormone (TSH), serum thyroxine-binding globulin (TBG), hepatitis B and hepatitis C tests,
HIV test, 12-lead ECG, and urine drug screen including amphetamine, barbituarates,
benzodiazepine, canabinoid, cocaine, opiate screen , phencyclidine, and methadone).

Women of childbearing potential had a negative urine pregnancy test on the morning of
each dosing day. A third urine pregnancy test was conducted at the end of each study.
Also, women of child-bearing potential had a negative serum (Beta HCG) prestudy
pregnancy-test within 14 days prior to the start of the study. During the study, women
were advised to use barrier methods of contraception (e.g., condoms with spermicide,
diaphragm, 1UD, etc.) or abstinence. Oral contraceptives were not used due to the fact
that they increase serum TBG concentrations, and therefore, elevate T.,.

Subjects who were considered ineligible for the study were institutional subjects; had
abnormal and clinically significant laboratory test results or ECG tracings; had abnormal
thyroid function tests; received any surgical treatment within 6 months prior to the initial
dose of study medication; had donated more than 450 mL of blood or plasma within 28
days prior to the initial dose of study medication; practiced the use of any tobacco
products; had a history of drug and/or alcohol abuse; had any change in dietary or
exercise habits throughout the duration of the study; had used any medication within the
last 14 days prior to the initial dose of study medication, during the study or during the
washout period that may include the following: infant soybean formula, steroids,
salicylates, androgenic or estrogenic hormones including oral contraceptives; preparations
containing iodine, such as vitamins, oral anti-diabetic agents, all resins for lowering of
cholesterol, such as choiestyramine; sucralfate, propranolol, amiodarone, phenytoin,
carbamazepine, furosemide, aluminum-containing antacids, including aluminum hydroxide;
rifampin, calcium channel blockers and ferrous sulfate; had used any medication known to
alter hepatic enzyme activity within 28 days prior to the initial dose of study medication;
had a history of any significant chronic disease and/or hepatitis; had a history of any
thyroid disease; had a history of any underlying medical condition known to interfere with
the absorption or metabolism of thyroid hormones; had an acute illness at the time of
either the prestudy medical evaluation or dosing; had consumed vitamins, alcohol,
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caffeine- or xanthine-containing foods or beverages within 48 hours prior to the initial dose
of study medication; experienced allergy or hypersensitivity to thyroid preparations; had
received investigational drug within 30 days prior to the initial dose of study medication.
Before study participation, each subject signed a written informed consent. The
randomization table is listed in Table 5. The subjects were randomly assigned to the
following treatments:

Treatment A = Mylan Levothyroxine Sodium Tablets, 125 pg
500 pg (4 x 125 pg), Fasting Administration
Lot #R1HO750, Exp. TBE
Theoretical Lot Size: 500,000 tablets
Manufacturing Date: 3/16/00
Assay Potency: 97.2%

Treatment B = Jerome Stevens Levothyroxine Sodium Tablets, USP 125 pg
500 pg (4 x 125 pg), Fasting Administration
Lot #003799, Exp. 05/02
Commercial Lot
Assay Potency: 94.6%

Subjects were housed from the evening prior to dosing until 24 hours after dosing.
Subjects were dosed in one enroliment. After a supervised overnight fast (approximately
12.5 hours) each subject received a single, oral 500 nug (4 x 1251g) dose of either Mylan's
levothyroxine sodium tablets (Lot #R1H0750) or Jerome Stevens levothyroxine sodium
tablets, USP (Lot #003799) with 240 mL of room temperature water. Subjects received a
standard meal 4.25 hours post-dose followed by an evening meal 10 hours after dosing.
No fluid except that given with the drug administration was allowed from 1 hour prior to
dose administration until 1 hour after dosing. At 2 hours post-dose, all subjects consumed
240 mL of water. There was a forty-two day washout between doses. Period 1 was dosed
on September 24, 2000 and Period 2 was dosed on November 5, 2000. Serial blood
samples, 14 mL (2 x 7 mL), were collected at the following times relative to dosing: -0.5, -
0.25,0,0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0, 6.0, 8.0, 12, 18, 24, and 48 hours post-dose. Blood
samples were collected in vacutainers without anticoagulant, allowed to clot for 30
minutes, centrifuged, and the serum pipetted into duplicate polypropyiene tubes, frozen
and stored at approximately -80°C until shipment for analysis.

Thirty subjects were dosed and twenty-seven subjects completed this study. Subjects #'s
2 and 6 failed to report for Period 2 check-in. Subject 03 was dropped by the Sponsor
prior to Period 2 dose administration secondary to LASIK eye surgery scheduled for
November 27, 2000. Nineteen post-dose adverse events were experienced by thirteen
subjects during the study. Fourteen adverse events were listed as unrelated to the study
drug. Two adverse events were listed as remotely related. One adverse event was listed
as possibly drug related and two adverse events were listed as probably related to the
study drug. Thirteen adverse events were listed as mild in severity and six adverse events
were listed as moderate in severity. There were no serious or life threatening adverse
events reported for this study.
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Total L-thyroxine - —

Samples were assayed at the Immunochemistry Department of MDS Pharma Services
Inc., St. Laurent, Quebec, Canada, from the period of November 16, 2000 to November
24, 2000 for the analysis of L-thyroxine. The method developed for the analysis of total L-
thyroxine in human serum was performed using a validated radicimmunoassay (RIA)
method. The standard range of quantitation was from 10.015 ng/mL to 300.462 ng/mL,
with a LLOQ of 16.025 ng/mL. The between-batch precision was 11.4% or less. The
between-batch accuracy, reported as %nom, varied within 83.0% and 110.1% of the
nominal concentration.

Total L-triiodothyronine

Samples were assayed at the Immunochemistry Department of MDS Pharma Services
Inc., 2350 Cohen Street, St. Laurent, Quebec, HAR 2N6, Canada, from the period of
November 20, 2000 to November 28, 2000 for the analysis of total L-triiodothyronine. The
method developed for the analysis of total L-triiodothyronine in human serum was
performed using a validated radioimmunoassay (RIA) method. The standard range of
quantitation was from 0.250 ng/mL to 8.000 ng/mL, with a LLOQ of 0.500 ng/mL. For Set
1 (OMU), the between-batch precision was 7.4% or less; and the between-batch accuracy,
reported as %nom, varied within 90.2% and 105.1% of the nominal concentration. For Set
2 (OMC), the between-batch precision was not determined; and the between-batch
accuracy, reported as %nom, varied within 86.6% and 117.9% of the nominal
concentration.

Single-dose pharmacokinetic parameters for baseline uncorrected total L-thyroxine and
baseline uncorrected total L-triiodothyronine were calculated using noncompartmental
techniques. The maximum concentration (CPEAK) and the time at which it occurred
relative to the administered dose (TPEAK) were determined from the observed plasma
concentration-time profile over the sampling time interval. Area under the plasma '
concentration-time curve (AUC o.4an;) was the sum of the linear trapezoidal estimation of
the areas from the time of dosing to 48 hours post-dose. AUCg.4sn is equal to the AUCL in
the statistical output. The predose concentration was obtained by averaging the
concentration values at -0.5 hours, -0.25 hours and 0 hours before dosing.

Statistical analyses were performed on the pharmacokinetic parameters using the General
Linear Models Procedure (PROC GLM) of SAS Software (SAS Institute, Cary, NC). The
model tested for treatment effects in the parameter means at an alpha level of 0.05. The
parameters: AUCo4an, CPEAK, and TPEAK were analyzed statistically using the non-
transformed data. The natural log transformed parameters: LNAUCg4an and LNCPEAK
were also analyzed. The tests were performed to analyze for statistically significant
differences in the pharmacokinetic parameters and to determine the test to reference
ratios of the pharmacokinetic parameters using Least Squares Means. Ninety (90%)
pertent confidence intervals were constructed using the two one-sided tests procedure.

Although twenty-seven subjects completed this study, data are presented for thirty
subjects due to the fact that samples from three subjects who dropped after Period 1 were
inadvertently analyzed by the analytical laboratory. An actual sampling time (1.07 hour)
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was used in the PK analysis for Subject#10 at the 1 hour protocol time because the time
deviation exceeded the limit based on R&D-PK-MAP-003. The mean concentration versus
time profiles (Table 1 for L-thyroxine and Table 2 for L-triiodothyronine) are illustrated
graphically in Figures 1 and 2, respectively. Mean plasma profiles are similar between
Mylan's 125 pg levothyroxine sodium tablets and Jerome Stevens' levothyroxine sodium
tablets, USP following a single, oral 500 ug (4 x 125 pg) dose under fasting conditions.

Single-dose pharmacokinetic parameters were analyzed using ANOVA. A summary of the
pharmacokinetic parameters is shown in Table 3 for baseline uncorrected total L-thyroxine
and in Table 4 for baseline uncorrected total L-triiodothyronine. The test and reference
formulations demonstrate similar mean pharmacokinetic parameters and variability under
fasting conditions.

The 90% confidence intervals for baseline uncorrected total L-thyroxine and baseline
uncorrected total L-triiodothyronine fall within 80%-125% for the test to reference ratio for
the natural log transformed parameters, LNAUCo4gnr and LNCPEAK. This study
demonstrated that Mylan’s 125 ug levothyroxine sodium tablets are bioequivalent to
Jerome Stevens' levothyroxine sodium tablets, USP following a single, oral 500 pg (4 x
125 pg) dose under fasting conditions.
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TABLE 1

LEVOTHYROXINE Ma (LEVO-0054)
Mean L-chyruxine Serum Concencrations (ng/mll)

! | Treatment { {
! ;A {Levorbyruxine Ma-- } 3 ilevothyroxine ¥a-- | I
| { Mylan SRIRO7SC) | Jexome Stevens $001799) | ]
I | [avss |
1 |mean ng/uzl|  sCV Inesn tng/ul)|  WCV 12¢Ti>el]
Inn- Time | i ] | | {
| | 1 | | ] |
}-0.50 nours ] 84.43} 15.35) 82,10} 13.64] 0.3726)
;-a_zs bouxrs ! 8.77} 13.17) 2.1n| 13.23] 0.8036
gn.na hours 1 81.57| x:.so?v 82.52| 13.82{ e.7733(
:o.so hours { 92,794 17.02} 92.00] 16.66] u.nu}
{1.00 hours | 113.441 17.43] 124.30| 16.89] o.ouu}
:;.;; hours | 126.6¢7] 17.98| 138.06} 16.29) o.nng
:z.au hours { 132.87% 16.85¢ 141.95)| 13.40} 0.008S|
|;.so hours | 133.22] 13.33) 139.68} 10.26] o.n«l|
::.u hours | 132.98) 12.9] 137.78| 12.29] a.nu{
}c.nn hours ] 133.13] 13.57) 135.47) 12.08| u.uu:
;s.on hours I 136.20] u.ss; 139.99) 31.39] o.nn}
:-.ea bours | 223.43} 12.75] 3122.40]:- . 12.18) a.s”ﬁ'
I'u.eo Bours { 122.07¢ 14.82] 119.63( 11.82] c.su«}
::.n.oo bours § 110.42} 16.97]) 23.63] 10.51] 0.2434]
{zc.n hours 1 1131.57] 12.49§ . 11e.47] 13.331 u.zsu{
:u.ou hours | 109.38] 12.81} 10€.313} .12.42) n.uni
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LEVOTIEYROXIXE Ma [LEVO-0054)

Mean l-trilodochy S Cmcentrations (ng/wk)
| | Treatment | {
: L {Levothyroxine Ba-- | 3 (Levothyruxine Ka-- = ]
i | nylas smixmo7s0) | Jexome Stevens 9003799) | |
| | |avss |
] |Mean (ng/wl}]| v jMean (ng/mb) | v frtiT)sed |
—— | l i | | |
| | | | | { |
|-0.50 hours | 1.34} 26.64] . .36 17.17( 0.4323)
:-o.zs hours I :..i:l 13.318] 1.318) 18.09| e.4248|
=e.oo hoors ] 1.3 14.856] ) 1.33] 17.82) l.!lﬁ:
:u.so hours - { 1.38) is.92] 1.1 18.44} o.asn‘
:1.00 hours { 2.38 1s.43} 1.38] 1s.95| c.uu{
:;.sn bours I 3.40| 1¢.86] 1.42] 17.22| 0.5429]
::.nn hours ] 1.46] 16.98] 1.47] 17.79| c.nsc‘
::.so Bours | .42 16.52] 1.44} 16.78| u.nn}
{:,u hours i 1.42] 16.64] 1.39] 16.77} o.:vn{
L.u hours | 1.42] 15.48] 1.42] 17.1¢] 0.3271]
:c.u bours | 1.44] 13.3a] 1.43] 17.93| 0.8539|
:u.n bours 1 1.40} 16.360] 1.40]° 17.¢68] -.-m:ul'
=n.un hours } 1.39] 15.75] 1.38] 18,92 e.nu:
:;:.no bours | 1.30] 15.93| 1.33} U -1 o.:s:u‘
:zc.eo bours _ i 1.38 ‘15.39) 1.40] 18.94] a.sun‘
:u.oo houxs { 1.39| 15.54| 1.36] . 18.32] 0.2748)
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TABLE 3

MEAN (%CV) BASELINE UNCORRECTED TOTAL L-THYROXINE PHARMACOKINETIC PARAMETERS IN HEALTHY SUBJECTS FOLLOWING A
SINGLE ORAL 500 pg (4 x 125 pg) DOSE OF LEVOTHYROXINE SODIUM TABLETS UNDER FASTING CONDITIONS

2.724 (57.33)

e

{(PROTOCOL LEVO-0054)
I
Arithmetic Mean Arithmetic Mean LSMEANS 90% Confidence interval**
Parameter A = Mylan B = Jerome Stevens Ratlo (A/B)*
N=28 N=29
AUC_qnr (ng x hr/imL) 5539 (12.47) 5537 (11.66) 0.99 97% - 101%
CPEAK (ng/mL) 142.5 (13.18) 147.1 (12.98) 0.96 93% - 99%
TPEAK (hr) 3.089 (42.03)

'Ratlo (A/B) = e [LSMEAN of LNA - LSMEAN of LNB]

**Lised Natural Log Transformed Parameter
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TABLE 4
MEAN (%CV) BASELINE UNCORRECTED TOTAL L-TRHODOTHYRONINE PHARMACOKINETIC PARAMETERS IN HEALTHY SUBJECTS
FOLLOWING A SINGLE ORAL 500 pg (4 x 125 pg) DOSE OF LEVOTHYROXINE SODIUM TABLETS UNDER FASTING CONDITIONS
(PROTOCOL LEVO-0054)
Arithmetic Mean Arithmetic Mean LSMEANS 90% Confidence Interval**
Parameter A=Mylan - B = Jerome Stevens Ratio (A/B)*
N=28 N=29
AUC, s (ng x hrimL) 66.32 (14.50) 66.18 (17.19) 1.00 98% - 103%
CPEAK (ng/mL) 1.571 (14.03) 1.559 (15.29) 1.00 97% - 104%
TPEAK (hr) 8.964 (157.1) 6.897 (145.0) — ———

"Ratlo (A/B) =  [-SMEAN of LNA - LSMEAN of LNB]

**Used Nalural Log Transformed Parameter
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TABLE 5
Levothyroxine Sodium Taklets, 300 ug (LEVO-0054]

- Randomization Schedule

Dosing Phase- 1 2
Group 1
Subjects
1 A 3
2 A 5
3 3 ‘A )
4 3 A
5 A 3
6 3 A
7 A 3
* 8 3 A
9 A 3
10 B A
11 B A
12 A B
13 B A
14 3 A
15 A B
i 15 3 A
J 17 A B
18 A 5 s
19 B A
20 A B
21 A B
22 B A
23 5 A
24 A 3
25 A 3
26 3 A
27 3 A
28 A B
29 3 A
30- A B
32 3 A
32 A B
33 2 A
a : 9
Preczreé 3y: _Z%\D ZL—/ Date: g/z (/7’”

Treatments

A: Levothyrcxine Sodium 300 ug Tablets, 600 ug (2 x 300 ug), Mylan
B: Levotayroxine 50¢ium 300 ug Tablets, USF, 600 ug (2 x 300 ug), Jerome Stevens

:
3
i
i
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TABLE 5 - continued
Levothyroxine Sodium Tablets, 300 ug [(LEVO-0054]

- . Randomization Schedule

Dosing Phase 1

Gzoup 1
Subjects
34 B
35 A
36 A

Prepared By: % az‘ﬂ”/
7

Treatments

A
B:

h b

2
A
; .
— O
Dete: i/sl /,VJ

votkyroxine Sodium 300 ug Tablets, 600 ug (2 x 300 ug), Mylaa
vothvroxine SOcium 300 ug Tablets, USP, 600 ug (2 x 300 ug), Jerome Stevens
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FIGURE 1: MEAN L-THYROXINE PLASMA CONCENTRATION
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Mean Serum Concertrations (ng/mL)
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Total Dose: 500 ug (4x125ug Tablets), Study Type: Fasting
Mean L—thyroxine Serum Concentrations
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Mean Serum Concentrations (ng/mL)

LEVOTHYROXINE a (LEVO—0054)

Total Dose: 500 ug (4x125ug Tablets), Study Type: Fasting
Mean L—thyroxine Serum Concentrations
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; "j FIGURE 2: MEAN L-TRIIODOTHYRONINE PLASMA CONCENTRATION
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LEVOTHYROXINE Wa (LEVO—0054)

Total Dose: 500 ug (4x125ug Tablets), Study Type: Fasting
Mean L-triiodothyronine Serum Concentrations

- Mean Serum Concentrations (ng/mL)
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LEVOTHYROXINE a (LEVO—0054)
Total Dose: 500 ug (4x125ug Tablets), Study Type: Fasting
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STATISTICAL ANALYSIS: L-THYROXINE

-) A. Mean Data and Indicies of Variance
B. Analysis of Variance

C. Confidence Intervals

)
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Mean Data Arranged by the Treatment Variable
02/1s8/01
metmccccencenaa cesaman eceesvoreces TREATSA =--===recmccc-s cecccrcnaen- B
Variable Label N Mean std Dev cv
CONC1 -0.50 bours 28 84.4335714 12.9586285 15.3477204
CONC2 -0.25 hours 28 83.77378587 11.0330018 13.1699931
CONC3 0.00 hours 28 83.5685714 11.617934S 13.9022773
CONC4 0.50 hours 28 92.7862857 15.7956737 17.0237224
CONCS 1.00 bours 28 113.4395000 19.7699923 17.4277851
CONC6 1.50 bhours 28 126.6688929 22.73367489 17.9473226
CONC7 2.00 bours 28 132.5658214 22.3429560 16.8542357
CONCS8 2.50 hours 28 133.2168929 17.7448070 13.3202379
CoNC9 3.00 hours 28 132.9807500 17.1719863 12.9131369
CONC10 4.00 hours 28 133.1188929 18.0666846 13.5718411
CoNC11 6.00 hours 28 130.2046429 17.6470567 13.5533237
CONC12 8.00 hours 28 123.4301786 15.7429042 12.7545017
CONC13 12.00 hours 28 122.0724643 17.850750S 14.6230772
CONC14 18.00 hours 28 110.4210000 18.7400559 16.9714601
CONC15 24 .00 hours 28 113.5674643 14.1851251 12.49504832
CONC16 48.00 bours 28 109.3848571 14.0146814 12.8122683
g S TREAT®B ~===== cemmccmeccca——— crmmmm—— ———
Variable Label N Mean Std Dev cv
CONC1 -0.50 hours 29 82.1765172 11.2061855 '15.6367248
conNe2 -0.25 bours 29 82.710206% 10.9442682 13.2320648
CoNC3 0.00 hours 29 82.5163448 11.1537547 13.5170732
CONC4 0.50 hours 29 91.9954828 15.321857¢ 16.6550102
CONCS 1.00 bours 295 124.2998276 20.9983269 16.8932873
CONCE 1.50 bours 29 138.8592069 22.6167794 16.2875620
CONC7 2.00 hours 289 141.954965S 19.020105S 13.3986898
CONCS 2.50 hours 289 139.0825862 14.2662787 10.25741S85
CONCY 3.00 bhours 29 137.7755517 16.9335150 12.2906530
CoNCL0 4.00 hours 29 135.4695517 16.3611648 12.0773743
coNC1l 6.00 bhours 29 129.8892759 14.7962564 11.3914280
CONC12 8.00 hours 29 122.4049310 14.9137745 12.1839654
CONC13 12.00 hours 28 119.6311724 14.1365224 11.8167549
CoONC14 18.00 hours 29 112.6303103 11.8383656 10.5108168
CONC1S 24.00 bhours 29 114.4698276 15.2541083 13.3258769
coNCae 48.00 hours 29 106.1336552 13.1778417 12.416270S

LEVOTEYROXINE Na
L-thyroxine Serum

[LEVO-0054]

Subject Concentration Profiles

- ™ - P = N o T S e P A W S -
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Variable

N

LEVOTEYROXINE Na [LEVO-0054]

L-thyroxine Serum
Noncompartmental Pharmacokinetics Parameters
Mean Data Arranged by the Treatment Variable

- - - - . = .- cwuearccanee

AUCL
ADCI
CPEAK
TPERK
KEL
HALF
LNATCL
LNAIICI
LNCPEAK

4

12.4702081

13.18417594
42.0333047

1.4175178

2.7138925

02/1s/01

TREAT=A
Mean std Dev
$539.45 €90.7812483
142.5473571 18.79369%93
3.0892857 1.2985289
8.6123728 0.1220819
4.9510938 0.1343674

TREAT=E ==-==v====

Mean Std Dev
5836.77 645.3429096
147.0871034 19.0878654
2.724137% 1.5617424
8.6127783 0.1144646
4.9832158 0.1261352

0774

11.6555783

12.9772556
57.32597853

1.3290088

2.5312016




STATISTICAL ANALYSIS: L-THYROXINE

B. Analysis of Variance
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LEVOTEYROXINE Na (LEVO-0054]
L-thyroxine Serum Variables
. 02/15/01

General Linear Models Procedure
Class Level Informatiom

Class Levels Values

SEQ . 2 12

TREAT 2 AB

PER 2 12

SUB 30 0l 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18

19 20 21 22 23 24 25 26 27 28 29 30
Number of observations in data set = §7

Group Obs Dependent Variables
[} [+} AUCI XEL EALF LNAUCI
1 57 AUCL CPEAK TPEAK LNAUCL LNCPEAK

NOTE: Variables in each group are consistent with respect to-the presence
or absence of missing values.
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LEVOTEYROXINE Na [LEVO-0054]
L-thyroxine Serum Variables

.02/15/91

General Linear Models Procedure

Dependent Variable: ADCL

Source - DF
Model 31
Error 25
Corrected Total 56

R-Square

0.928480
Source DF
SEQ 1
SUB (SEQ) 28
TREAT 1
PER 1
Source DF
SEQ 1
SUB (SEQ) 28
TREAT 1
PER 1

Sum of
sguares

22789560.9
1755456.2
24545017.1
c.vV.

4.784814

Type I SS

1690520.0
21023388.6
21802.1
£3850.2

Type III SS

1821254.3
20782295.6
19308.7
5§3850.2

Tests of Hypotheses using the Type III MS

Mean
Square F Value Pr > F
735147.2 10.47 0.0001

70218.2
Root MSE ~ AUCL Mean
264.987 5538.09
Mean Square F Value Pz > F
16%0520.0 24.08 0.0001
750835.3 10.69 0.0001
21802.1 0.31 0.5823
§3850.2 0.77 0.3895
' Mean Square F Value Pr > F
1821254.3 25.94 0.0001
742582.0 10.58 0.0001
19308.7 0.27 0.6046
53850.2 g.]7 0.3895

for SUB(SEQ) as

Scurce DF Type III SS Mean Square
SEQ 1 1821254.34 1821254.34

T for HO: Pr > |T|
Parameter Estimate Parameter=0
AVS B -37.8459203 -0.52 0.6046

0777

an error term
F Value Pr > F
2.45 0.1286

std Error of
Estimate

72.16939145



