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Evaluation of the Administrative, Chemical, Pharmaceutical and
Bioavaiiability Data of a New Medicine Application

{Reformulation of the innovator product)

Evaluator:
Inttial Evatualion combieted: 200372005
Fingl Report completad: 18/10/2008

| Product Details

Proprietary Mame;
Efroxin

Active substance:
t.avothyroxing sodium
Dose Form:

Tablet

Potency:

&80 meg

100 mcg

Type of appiication:

Reformulation of the innovator preduct

Corresponding innovative product & sfrenaths:

Ehrexin Tablets; 50 mog, 100 mog, GlarxoSmithidling; TT50-2583
Consent & market status of innovative product:

Approved under Section 21 Tor distribution i New Zealand on 31-12-1968 and currently
marketed,

Therapeutic use:

ATCIBNF classification: Thyroid hotmones
Bref summary of indications: Hypothyroidism
Admintstration & dosape:

Gral

Adults:

The inihial dally dose is usually 50 to 100 mog daily, preferably taken before breakfast,
adiusted at three or four week intervals by 50 meg ingrements until normal metabolism is
steadily maintained. This may require doseas of 100 to 200 meg daily.

in patients over 50 years and those with cardiac disease, iower imfial Goses are
recommended and during dose titration smaller dosage increments should be used,
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Children:

For infanis with congenital hypothyroidism, a suitable starting dose is 25 moyg daily, adjusted
at two to four weelk infervals by 25 meg increments untit mild loxic symptoms appear. The
dnsage is then slightly reduced. The same dosing regiman appiies to juveniie myxoedema,
except that the starting dose for childran clder than one year may be 2.5 to 5 meg / kg / day.

Refer to data shaet for further dosing detfails.

As an immediale release tablet, the dose unifermity and in-use stability of a divided dose unit
has not been established.

Packaging & slostre:

White opague polypropylene botlles with tamper-evident, push-fit, white opaque. low density
poiyethylene (LDPE) closures.

Pack sizes:

50 meg tablets: 1000 tabiets per batlle
100 meg tablets: 1000 tablets per botfe
Storaoe conditions:

At or belpw 25°C

Protect from light

NZ Sponsor:

GiaxoSmithKline (NZ) Ltd, 8% Floor, Quay Towar, Cnr Customs & Albert Streets, Auckland,
New Zealand

Manufacturers & Packer:

Active ingradient manufacturer

Sandoz GmbH, Schafienau Piant, Bicchemiestrasss 10, A-8338 Langkampien, Tyrol,
AUSTRIA

Finished proguct manufaciures:

GlaxoWeticome Gmbi & Co, industriestasse 32-38, 23843 Bad Oldesioe, GERMANY
Finished product iesting site:

GlaxoWalicome GmbH & Co, industriestasse 32-36, 23843 Bad Oidesios, GERMANY
Finished product packer:

GlaxcWelicome GmbH & Co, Industriesiasse 32-38, 23843 Bad Oldesive, GERMANY
Associated Drug Master File:

TT60-239-31-10

Qverseas approvals:

Furopean Medisings Evaluation Agency (EMEA) ~ under assessment

1. The applicant should comment on the status of the application that has been
submiited to the EMEA.

Overseas evaluation reports provided:

MNone provided
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Administrative Data

NOTE.

This application is for the aporoval of & new farmutation oF the currently approved
Eltroxin fablete that wiil be manufactured at 2 new manufacturing site. The new
formulation has been approved in Denmark {(Danish Medicines Agency) and Germany
(BEAM). GSK is ceasing supply of the currently supplied formulation, Eltroxin is the
Pharmac funded levothyroxine. No other levothyroxine is available in NZ 3t this time.

1. Peoduct name

The proposed proprietary name for the protduct is identical to the name of the current
fermulation registered in New Zeaiend, This name is clear, unambiguaus and not misieading
in any way with regard to the nature, purpose, uses or effects of the product. The new
formulation is intended 1o replace the old formuiation; therefore both formuiations will not be
marketed concurrently. The applicant showld condirm how they infend to communicate
the change in formulation to New Zealand health professionals.

2. Labelling

The applicant must provide full-scaie, [abel drafts {in coleur) for both strengths of the
reformulated producis,

if the labels for the reformulated products are simifar to the iabels for the current New
Zeakand innovator products then the packaging for the reformulated products must be
iahelled with the words, “New Formulation™, fur an appropriate period of time to ensure
that the different formulations are easily distinguishable.

3. Data Shest
The following shanges to the proposed data shest are required;

The proposed data sheet does not describe the colour or dimensions of the ablets, or any
markings on the tabiets. The datesheet must include a description of the colour and
dimensions of the tablets and any markings on them as per the New Zealana wmedicines
Reguiations and Guidelines Volume 1.

The innovatar data sheet specifies contraindications: however the progosed data sheel does
not specify contraindications. The datasheet must specify contraindications as per the

Mew Zzaland Medicines Regulations and Guidelines Volume 1, or the applicant must
justify why this is not necessary.

it was unciear what the numbers next to the headings “Adults” and "Children” referred to in the
"Clinical particulars” section. The appiicant shouid clarify what the numbers next to the
headings "Aduits” and “Chlldren” refer to in the “Clinical patticulars” section of the
data sheet and explain what thess numbers mean. The applicant should also review
whirether it is necessary io include these in the dats sheel.

A signed deciaration relating to the proposed data shest has nol besn submitted. The
applicant must submit a signed declaration relating to the groposed data sheet.

An information leaflet is not o be supphed with the product.
4, GMP status of manufacturers and pachkers

The sponsor has provided the following avidence of Good Manufacturing Fractice (GMP)
compliance for the acltive ingredient manufacturing site and the finished product
manufaciuring, testing and packing sites:



TT50-25030.0 Page 4 of B8

Sandoz GrmbH, Schaftenau Plant, Biochamiestrasse 10, A-8336 Langkampfen, Tyrol,
AUSTRIA: A Certficate of Suitabiity dated 12/04/2004 from the European Directorats for
the Quiality of Medicines with an accompanying letter of access has been submitted as
evidence of GMP for this site.

GlaxeWelicome GmbH & Co, Industriestasse 32-36, 23843 Bad Oldesloe, GERMANY: A
certificate from the State Agency for Health and Occupational Safety of Land Schieswig-
Hoistein. This ceriificate expired an 31-08-2004.

The applicant must provide current evidence of GMP for GlaxoWelicome GmbH & Co,
ingustriestasse 32-36, 23843 Bad Oldesloe, GERMANY,

Assessnrent:

The administrative information is complete and meets all requirements except for the

following:

2. The applicant should confirm how they intend to communicate the change in
formutation io New Zealand health professionals.

3. The applicant must provide full-scale, label drafts {in colour} for both strengths of
the reformulated products.

4. 1 the labels for the reformutated products are similar to the labels for the current
Mew Zealand innovator products ther the packaging for the reformulated products
must be labelled with the words, “New Formulation™, for an appropriate peried of
time to ensure that the different formulations are easily distinguishable.

5. The datasheet must include a description of the colour and dimensions of the
tablets and any markings on them as per the New Zealand Medicines Regutations
and Guidelines Volume 1.

6. The datashest must specify contraindications as per the New Zealand Medicines
Regulations and Guidelines Yolume 1, or the applicant must jusiify why this is not
necessary.

7. The zpplicant should ciarify what the numbers next to the headings “Adults” and

“Chuildren” refer to in the “Clinical particulars” section of the datz sheet and explain
what these numbers mean. The applicant should also review whether it is
necessary o include these in the data sheet.

The applicant must submit a signed declaration refating to the proposed data sheet.

The applicant must provide evidence of GMP for GlaxoWellcome GmbH & Co,
indusiriestasse 32-36, 23843 Bad Qldesios, GERMANY that has not expired.

Module 3.2.5: Drug Substance

Brief description of active ingredient

The active ingredient Is the subject of an EP monograph.

The form of the active ingredient is levothyroxine sodium and includes five waters of
crystalfisation. This exact formulation has been accurately entered into SMART!, The active
ingredient present in the proposed produdt is identical 1o the active ingredient present in the
innavaior product,



TT0-25930.2 Fage 5 of B8

No avidence of active ingredignt polymorphism has been noted in international
pharmacoposia or innovator product files. Thersfore, specific controls for polymorphism in the
active ingredient are considered unnecessarny.

The active ingredient has a known sotubility of 15 mg in 100 mL of water at 25 °C. H s soiuble
in mineral acids and solutions of atkali hydroxides and carbonates, more soluble in aicohs!
and only slightly sciuble in chiarcform or ether. Data presented in the application suggesis
that at 37 °0 levothyroxing sodium has 2 solubility of 9.7 meg / mL 2t pH 1.0, 0.8 meg / mi. &t
pH 4.5 and 2.1 meg / mL at pH 6.8, These resuiis indicate that levathyroxine sodium just fits
inta the highly soluble category according to FDA and WHO guidance. Given the salubilily of
the aclive ingredient and the proposed finished product dose form, control of active ingredient
parficle size is warranted. The finished product manufacturer purchases levothyraxine sodium
pentahydrate from the aclive ingredient manufacturer in micronised form with a mean parlicle
size of less than

Manufacture and QC by supplier of bulk active substance

The active ingredient in the reformulated products is identicas to the active ingredient in the
New Zealand registered innovator producis and is sourced from the same manufaciurer.

An EDOM Cerdificate of Suitability (No. R1-CEP 1888-141-Rev 00) has been supplied in lieu
of a DMF atiesting to the quality of the supplier's active ingredient (refer to TT80-23%-21-1073,

A isfter of access has been provided by the active ingredient manufacturer relating 1o this
proguct,

The active ingredient is controlied to the most current version of the EP. In addition, tests for
iodide content, related substances and residusl solvenis are performed, Specifications and
methods for thess {ests are detalied in the EDQM Certificate of Sultability in the DMF.

The apaphicant shouid provide assurance that no significant changes have been made to
the manufacturing process since the Cerlificate of Suitebility was issued and that any
conditions attached {o the Certiflcate of Suitability will be complied with.

CGuality controf applied by finished predust manufacturer

The application does not state the controls olaced upon received batches of active ingredient
by the finishad product manufacturer. The applicant should detail the controis placed
upon received batches of active ingredient by the finished product manuiseiurer.
Certificates of Analysis, issusd by the finished produst manufacturer, should be
provided for three batches of active ingredient.

Assessment:

Tha manufaciure and quality control of the bulk active ingredient meat ali of the relevant
reguiremants and are acceptable except for the following:

10, The applicant should provide assurance that ne significant changes have been
made to the manufacturing process since the Certificate of Suftability was issued
and that any conditions attached to the Certificate of Sultabitity wil! be complied
with.

14. The appiicant should detail the conirols placed upon received batches of active
ingredient by the finished product manufacturer. Cerfificates of Analysis, issued by
the finiehed product manudacturer, shouid be provided for three batches of active
ingredient.
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Moduie 3.2.P: Drug Product

3.2.7 1 Description and Composition of the Drug Product

1. Composition of the product

A copy of the full fermuiations and the quality standards applied to the excipients as detailed
in Module 3.2.P.1 of the dossier is attached 1o inis report on the Medsale file. The formulation
detaiis as recorded in Medsafe’'s SMARTI database are also included in the attached

Therapeulic Product Database Report.

The products have heen formulated as:

Table 1: Composition of the reformulated products

Component Quantity {mg [ tablet) Function Reference to
50 meg 108 mog Standard
Tablet Tablat
Triturate:
‘ ;
Lavothyroxing 0.05563 011128 Active ! EP and Suppliers
sodium {quiv, to 50 meg of teguiv, to 100 meg of CoS
anhydrous substance) | anhpdrous substance)
Microoystatling e | ] Filler ER
celiviose
Other Ep
Components:
Microcrystatiine - ‘ _ Fifler ' ER
celluiose j ]
Pregelatinised m Disintegrant / ‘ EP
maize starch ! binder !
1504 |
Tai I & EP
g _ Glidant §
Cotloidal . Glidant / anti- EP
anfiydrous silica adgnarent
Magnasim Lubricant Ep
stearata
Yotal ‘ - -

The different strengths are direct scales and are distinguished by different sizes and markings.

These are as {olicows:

The 50 mog tablets are white, round, biconvex and 8 mm in diameter with 35S 11E onh one
face and 50 on the other.

The 100 meg tablets are white, round and hiconvex and 8 mm in diameter with G5 21C on
ane face and 100 on the cther,
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Asgsessment;

The compasition information provided is complete and meets all requirements.

3.2.2.2 Pharmaceutical Development

3.2F21 Components of the Drug Product
32,211 Drog substance

The active ingredient is levothyroxine sodium pentahydrate (five associated waters of
crystaliisation). Excess or free water can promote degradation of levothyroxing sedium,
“however, five waters of crystallisation appear to resuit in increased stabiiity. For these
reasons moistule levets during processing and in the finished products are controlied within
defined upper and lower fimits.

3.2R21.2% Excipients

The major excipient in the products that are currently registerad in NZ s laciose. it is thought
that lactose promates the degradation of levothyroxine sodivm. Therelore, reformuiating the
produsts to be laciose-free was hoped to improve the stabllity of the finished products.

Dus to the very low dose of levothyroxine sodium reguired in each tablet, a titurate is
prepared with a higher concentration of fevathyroxine i i rmicrocrystalline celiuicse
to ensure blend uniformity. The fiturale is later blended with the oiher excipients, Varicus
substances were investigated as potential drug carniers in the trifurate including mannitol,
dibasic calcium phosphate achydrous and four different grades of microcrystaliing celiilose.
Microcrystailing celluiose 101 was selected due to its compatibliity with the active ingredient
and mean particls size n faciiitating good content uniformity).

Malze starch is inciuded in the new formuiation at a concentration allowing i to funclion as a
hindar and disintegrant. A low moisture grade of starch {maize starch 1500) was chosen to
prevent degradation of the active ingredient in the finished products.

There ares no obvicus compatibility issues between the actve ingredient and the excipients
present in the finished product formutation.

Summary:

All excipients used in the finished product formulaticon are established pharmaceutical
exciplents,

3.2.P.2.2 Drug Product
Divided dose units
The tabiets are not scored.

{is noted that the currenily registered New Zealand products are scored. The producis
hased on the new formutation are not capable of delivering all approved dose regimens (for
example, doses for children, elderly and patients with cardiac disease). it is necassary that
the reformulated products can be halved to ensure that the administration of all approved
dase regimens is possible. The applicant should confirm that the reformutated tablets
can be halved and submit evidence of uniformity and stability of divided dose uniis.
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2.2P.22.2 2.2.3Overages, Physicochemical and biclogical properties
Thers are no overages in the new formulation.

Dissoiution eharacterigtics of each strength of the reformulated product hgve been studied in
five different media at four diferent pH values (see Table 2);

Tazbie 2: Dissclution conditions for pharmaceuticst development

pabd Madiam VYolume of Medium (ml) Paddie Speed {rpmj}
1.0 0.1 M HCI 500 160
1.0 0.1 M HCH+ 0.2 9% sodium 500 100
i dodecyl sulphale
2.8 a0 MRCH+ 0.2 % sodium 500 ] 54
dodecyl sulphate
4.5 Acetate buffer 500 106
5.8 0.08M phosphate buffer 500 100

“Condilions ara those specified in USP monograph for levotitexing sodium tablets

Dissalution of the reformulated 1ablats was slower in higher pH media (pH 4.5 and 6.8) where
in some cases only B0 % of drug was released after 80 minutes.

Virtually complete release of the reformulated tablets was achievedinpH = fand pH = 2
(USPY medium. The addition of 2 surfactant (sodium dodecy! suiphate} into the dissolution
medium prevents absormption of lavoifhyroxine sodium from acid solutions anto surfaces,
espacially in filer units. In the absence of surfactant, typical lossas of levothyroxine sodium
were approximately 5 %.

It was found that the USP dissolution test method (0.01 M HCI + 0.2 % sodium dodesy!
sulphate, volume 500 mL, paddie 50 rom) was too discriminatory between different
formulzations of Eltroxin Tablets o be used for the bioeguivalence study {see moduie 5.3).
Commercial products thal have praved t{} be clinically acceptable over many years appeared
to be non-equivaient, Therefore, af R cdium 4 E + 0.2 % sodium dodecy!
sulphate) and a paddie spead} “were selecizd [of release specifications and
comparative dissolution fasting for the hloequivalence study. A medium volume of 500 mi.
was retained. Stability studies were already in progress using the conditions specified in the
USF monegraph and so were continued {see Tabie 3}.

The applicant shouid explain why they chose not {o use {he USP dissolution method
for release specification tesiing for the new products.

The applicant should justify the discriminatory nature of the
chosen for reisase specificalion testing, given that if uses aj
paddie speed than the current ISP method,

- method
medium and a
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Table 3: Summary comparison of dissolution conditions used for specification testing,
comparative dissolution testing for the bioequivalence study and stability testing of
reformulated Eltroxin Tablets

in-house Method USP method
{Specification testing and {Stability testing)
comparative dissolution
testing for the bicequivalence
study)
Apparatus Paddle apparatus of the Paddle apparatus of the
European Pharmacopoeia which| European Pharmacopoegia which
is the same as the USP is the same as the USP
Apparatus 2 Apparatus 2
Dissolutior: medium BN - 0.2 % SpS 0.01 M HCl + 0.2 % SDS
Dissokstion medium volume 500 £ 10 mL 500 + 10 mL
Dissolution medium temperature 37.0+0.5°C 37.0+£05°C
Number of tableis per vessel 4 1
Rotation speed - +271pm 50 + 2 rpm
Sampling #me 45 minutes for a single point 45 minutes for a singie point
determination; 10, 20, 38, 45, 60| determination; 1€, 20, 30, 45, 60
minutes for a profile minutes for a profife
Filter 30 mm diameter 0.45 um 30 mm diameter .45 pm
regenerated cellufose membrane| regenerated celiulose membrane

The dissolution rate of the reformulated tablets was compared in each of the dissolution
systems described in Table 3. Three batches of each strength were tested afier storage for
18 months at 25°C 7 60 % RH. The results are attached to this report and show that generally
at the 45 minute ime point the percentage of levothyroxine sodium released is similar in both
media. The applicant should state how many tablets were tested from each batch of the
reformulated tablets for the dissolution rate comparison using the in-house method

and the USP method.

It was noted that the release specifications for the current NZ innovator products include
compliance with the dissolution test specified in the USP 23 monograph for levothyroxine
sodium tablets:

Method: Paddle iUSP apparatus 2) at ! + 2 rpm in 500 mL. of medium —

at 37.5°C.
Specification: Q =55 % at 80 minutes

This method is different to the in-house and current USP method, however, it does not allow
discrimination between batch quality.

The excipients in the reformulated products are largely insoluble in agueous media, so release
of drug from the tablets is expected to be dependent on tablet disintegration followed by
extraction of the active into solution. Disintegration is monitored as part of in-process controls
during the manufacture of the reformulated products.

3.2.P.2.3  Manufacturing Process Development

processes were considered for the manufacture of
the reformulated finished products. Both methods were shown o produce tablets with
acceptable and comparable physical parameters including: disintegration time, hardness,
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friability, loss on drying, content uniformity and weight uniformity. The I RGN
method was chosen to avoid unnecessary exposure of the active ingredient to moisture,

3.2.P.24 Container Closure System

The proposed packaging is white opaque polypropylene bottles with tamper-evident, push-fit,
white opaque LDPE caps.

The proposed packaging and pack sizes are appropriate for the product. There are no
obvious compatibility or safety issues that need io be resolved.

The NZ Medicine regulations do not require the product to be packaged in a safety container.
3.2.P.2.5, 2.6 Microbiological Attributes and Compatibility

Microbial testing has been performed on twe production scale balches of triturate and three
production scale balches of the finished products (two batches of 50 mcg product and one
batch of 100 meg product). Al of the baiches tested had total viable aerobic counts of less
than 5 cfu/ g and absence of Escherichia coli from a 1 g sample was demonstrated. These
results comply with EP standards for microbial quaiity of pharmacopoeial preparations.

Microbial testing during tablet stability studies has confirmed that the finished products remain
in compliance with EP microbial standards throughout storage for up to 12 months at 25°C /
60 % RH or 30°C / 60 % RH.

Assessment:

The pharmaceutical development information provided is complete and meets all
requirements except for the following:

12. The applicant should confirm that the reformulated tablets can be halved and
submit evidence of uniformity and stability of divided dose units.

13. The applicant should explain why the USP dissolution method was not chosen for
release specification testing of the new products.

14. The applicant shouid justify the discriminatory nature of the dissolution method
chosen for release specification testing, given that it uses a |l S medium
and a I paddle speed than the current USP method.

15, The applicant should state how many tablets were tested from each batch of the
reformulated tablets for the dissolution rate comparison using the in-house method
and the USP method.

3.2.P.3 Manufacture

3.2P.34 Wanufacturers

See page 2 of this report.

3.2P3.2 Batch Formula

The representative batch formula for levothyroxine sodium friturate is based on a commercial

batch size of I

The representative batch formula for the final blend is based on a commercial batch size of il
W viciding I tablets of 50 meg product or WOO mcg product. The
final blend batch size in production may be in the range of depending on market
demand. Each final blend batch may be used in portions to produce the required batch sizes
of 50 meg or 100 meg tablets.

The batch and product formulae are consistent.
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Tre quantity of {riturate regquired for the formulation of a tablet batch is adjusted depending on
assay results of the friturate after final blending.

3P Bescription of Manufaciuring Process and Process Confrols

tahleting process. The aclive
rocrystaliine cefiuiose before it is

The products are manufactured by a
ingredient is initially incorporatad int
blendad in with the other excipients.

U

The main stages of the manufacturing process ars:

Stage 1 - Triturale praparation:

Stage 2 - Tablet b%eﬂd:

Stage 3 - Compression:

In-process controls include:
Stage 1

= Agsay of levothyroxing sodium content in the triturate after final blending is compiete {see
intermediate product specifications). The assay result determinegs the amount of triturate
required for formuistion info a tabiet baleh according to the reguired tablet potency.

Stage 2
v Loss on drying of the final blend

The applicant should expiain what theg method ks that is vsed for testing loas

o drving of the final blend,
Stage 3
e Uniformity of weight {EF methoed) - 58 meg tabietl;

+  Mean weight {n = 20) — 58 meg tablel . 100 mog table

« [Disintegration (EF mathod} - Not more than
s Crushing Strength (EP method) - Not less thar [l

s Friabiiity (EP method) - Not mere thanf
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3.2P54 Controls of Gritical Steps and Intermediates
Specifications and routing tests for the {riturate include:

«  Appearance / description

s identification of levothyroxine sodium by HPLE

= Assay of levothyroxine sedium content by HFLE

Batch analytical data was provided far two production scaie batches of levothyroxing sodium
friturate.

3.2pP.35 Frocess Validation and/or Evaluation
Details of the balches used for process validation are presented in Table 4

Tahie 4: Details of the batches used for validation, stability and bicequivalence studies

Tablet Strength
5G meg tablat 100 mcg tabiet

Active ingredient | TB451014 | 78451015 78451014 78451014 784510158 T8AGT014
hateh number

Tabiel biend baich 0206 G205 0204 (204 0206 0205
number
Tabletl hatch number 0274 0275 0276 0274 0272 0273
Baich size (kg

Tabist biend ﬂ l ! ‘ H ﬂ
Tadlel n ] ] ] ] !

Seale Productioni Production; Produstion) Production| Production Froguction

Date of Manufaciure | November: Noveraber . November | Nevembar| Novembar November
2001 2001 2001 2401 2001 2001
Site of Manufagiure Gilaxa Giaxo Glaxo Giaxo Glaxo Glaxe

Walicome | Wellcome | Welicome | Welicoms | Wellcome Wallcome
: Gmbh, Bedi Gmoh, Bad! Gmibh, Bad) Gmbh. Bad, Gmbn, Bad,  Bbh, Bad |

Oidesioe, | Oldesioe, | Oldeslos, | Oldesice, . Qidesioe, Oldesloe,
Germany | Germany | Gemany | Germany | Germany Germany
Use Stability Stability Stanility Stahility Stability Stability
wsting, testing, | festing, testing, tasiing, tesling,
Velidaton | Validation | Vatidation | Valication ] Validation Yalidation
studies studies ;| studies studies studies stiiies,
: Bicequivaiense
| study
i

Acceptable process validation data was provided to demonstrate:
= LUiniformity of levothyroxine sodium friturate

« Liniformity of tablet blend

s Cantent uniformity of the reformulated tablets (compiiance with EP spedifications was
demonstrated)

e Stabilily of the active ingredient during tablet manufacture
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= Compliance of the new finished products with the following in-procass control
specifications: uniformity of weight, crushing strength, disintegration and friability

The proposed manufacturing process is acceptable.
Agsessment:

16. The apphcant shouid axplain what the
ioss on drying of the final biend.

methad is that is used for testing

3.2.7.4 Contro! of Excipienis

Epecifications and test methods (3.2 P47 - 4.4)

Adl of the excipients are purchased from commercial suppiiers as complying with the current
edition of the EP. The finished product manufacturer either tests the excipient for compliance
with current EP specifications or accepis the product based on the suppiiers’ Certificale of
Anaiysis and performs identity tests on receipt. When excipients are purchased from new
suppliers, the Tinished producl manufacturer tests the excipient for compliance with current EP
specificafions unti raliability of supply is established.

These specifications are acceptable.

3.2P45 Exciptents of Human or Animal Origin

The product containg ne ingredients derived from animals or humans.

A TSE annex |li siatus has been assigned fo this product and entered into SMARTL

a.2.B.5 Control of Druo Product

Release Specifications (3.2.P.5.1 and 3.2.P.5.8)

The finished products are controlied io the following release specifications:
s Appearance / descripiion {in-house).

e [dentification of levothyroxing sodium by HPLG and UV (in-house).

s /ssay of levothyroxine sotdium by MPLC {in-house}.

e Unitarmity of content by HPLO (in-house}

« Loss on drving (in-house) — drying to constant weight,

e [

fution (in-house) — uses paddie (Apparatus 2 USP) a

medium than the method specified in the USF product monograph.
As discussed Lie 3.2.P.2.2.3, the applicant shouid justify the discriminatory nature
of this diszolution method. It was unciear whether release limits for dissolution apply to
individual unifs or to the mean of a particular pumber of units. The appiicant should
confirm whether release limits for dissolution apply to individual units or o the
mean of 2 particwiar nember of units.,

Retease specifications for the new products are similar 1o those of the New Zealand innovator
products except for the foliowing:

« The second identification tast for the new products is a UV method nstead of 2 TLC
method,
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e The foliowing tests are performed as part of in-process controis for the new products:
unifarmity of welght, mean weighs, disintegration, crushing strength and friabifity. These
tasts were inciuded in release specifications for the innovator product.

s The New Zegiand innovaior product release specifications and the USP manograph for
ievothyroxing sodium tablets include limits far liothyronine sodium; however, liothyronine
sodium mits are not Inciuded in the release specifications for the new formulation. Given
that the active ingredient is confrolled to specifications for fiothyronine content and stabitity
data show no significant increase in Eothyronine content after starage of the triturate for 10
months at ambient warehouse conditions or throughout the complete tablet manufacturing
process it is Bkely that this is acceptable. In addition, the shef life impurity limit for
fiothyroning sodium is 1.0 % wiw (relative to levathyroxing sodium content). This is lower
than the limit for licthyronine sodium of 2 % wiw {relative {o levothyroxine sodium centent)
in the release specifications for the innavator product and the USP monograph for
levothyroxine sodium tablets. The absence of a release specification for fothyronine
content is satisfactorily justified.

Release snecifications do not inciude testing for tetraiodothyroacetic acid (tetrac), 4-[{4-
hydroxy-3,5-diiodophenyljexy}-3. 5-diicdobanzeic acid (HDPhDB acid), unknown imgurities or
total impurites  However, siability studies performed on three production scale batches of
sach strengih of the finished product stored at 26°C /80 % RH indicate thal impurity lavels
compiy with the following shell e specifications:

Tabie 5: Shelf life specificaticns for Impurities (exciuding liothyronine sodium)

Impurity | Shelf life specification {%)
Tetrac I =1
HDPRDB <25
Unknown impurities %1
Total impurities %8

The applicant should confirm the quantities of tetrac, HOPhDB, unknown impurities
and total lmpurities that are contaned in the NZ innovator products. Data from at least
thres hatches of the NZ innovator product should be provided, 1f the New Zealand
innovator products do contain fetrac and HDPhDB, the applicant shouid explain why
Medsafe was not notified about these impurities previously,

Tablet dimensions are not included in the release specifications. Relsase specifications
should inciude testing for tablet dimensions.

The applicant should confirm that all release specification tests are conducted on every
batch, if thers is reduced testing for some parameters, the reasons for this shouid be
stated.

Expiry $pecifications (3.2.P.5.1 and 3.2.P 5.6}

Shelf ffe and relzase specifications for the reformulated products are the same except for the
following:

e The lower acceptance imit for the assay is reduced from 95 % fo 80 % in the sheif iife
specifications,

& The upper §mit for loss on drying is increased from 6 % to 6.5 % I the shelf iife
specificaiions.

= Shelf life specifications do nol include a test for uniformity of content.
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s Shelf ife specifications include testing for impurities and micrebial content {EP method).

itis unclear whether shelf iife specifications for dissoluion are based on the USP method or
the method used for release tasting of the reformutated products. The applicant should
confirm whether shelf ife specifications for dissolution are based on the USP method
or the method used for release testing of the reformulated products.

Shelf life specifications include impurily fimis for liothyrenine sodium, tetraiodethyrcacetic acid
{tetrac), 4-f{4-hydroxy-3, B-diiodaphenyloxy]-3 B-diiadobenzole acid (HDPRDB acid).
unspecified impurities and tolal impuwities, Liothyronine sodium is cansidered fo be a drug
substance process impurity and a degradation product, Tetrac and HDPRDB are both
degradation products. The she!f lifs impurity limits comply with ICH requirements based ona
maximum daity dose of 300 ag except for the lmit for HDPRhDB acid (2.5 % wiw (relative o
levathyroxing sodium content)), which is above the qualification threshold. To justify this limil,
one bateh of the 100 ug strength of a curreni innovator product was tested for HOPHUB acid
content after siorage for 18 and 24 months at 25°C / 60 % RH and 30°C 7 60 % RH and 34
morits at 25°C 1 60 % RH. The applicant should confirm which formulation (batch
number: G063102) was used fo jusiify HDPhDR acid shelf life specifications for the
reformulated products and state what the shelf iife of this product is and the namg of
the regulatory authority{s) that it is approved by, Ths results showed that levels of
HDPhDE acid up to 3 % wiw were present in the innovator baich tested after storage for 34
months, Stabifity sfudies demonstraied that both strengths of the reformulated tablets contain
iess than 2.5 % wiw (relative to levothyroxine sodium content) after storage at 25°0 7 80 % RH
for 24 months. The New Zealand innovator product specifications and phammacopoeial
monographs do not include mits for tetrac or HOPhDB acid.

The fotal impurity imit {excluding liothyroning sodium} in the shelf life specifications is § %,
Given that the lim#s for tetrag, HOPhDE ang unknown impurities are 1 %, 28 % and 1 %
respectively, the applicant must justify why the total impurity limit in the shelf life
specifications is so high {6 %).

Analytical Procedures: description and validation {3.2.P.5.2, 3.2.P.5.3}
The finished producis are fested using in-house test methods,
Adequate validation data has been providsd for the following in-house test methods:

= Agsay of levothyroxine sodium content {HPLC) — The validation dats provided shows that
the HPLC assay method is specilic, linear, accurate, precise, robust and suitable for testing
tablets that contain B0 to 120% of the label claim for both strengths of the finished product.

e Content uniformity of tevothyroxine sodium (HPLG) - The validation data provided shows
ihat the HPLC method for content uniformity testing is specific, linear, accurate, precise and
sultable for testing tablets that contain 70 to 130 % of the label claim for both srrengths of
the finishied product.

il

Drug-refated impurity content (HPLC) - The validalion data provided shows that the HPLC
methad for determining drug-related impurity content is speific, ingar, accurale, precise,
robust and suitable for guantifving impurities from fmits of guantification up to specification
imits. The impurity test method is capable of discriminating all of the required impurities
listad in the innovator specifications and the BP and USP monographs for levothyroxing
sodium tablets,

&

Dissclution of the finished products (HPLC) - The validation data provided shows that the
HPLE assay method used for the dissolution test method used for release specifications 8
spacific, inear, acourale, precise and suitable for testing tablets that contain 50 to 150% of
the label clalm for noth strengths of the finished preduct.
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Baich &nalyses (3.2.P.5.4}

Baich analyses were provided for three production scale batches of each strength of the
finished product. For furthar baich defalis refer ic Table 4.

All of the batches tested complied with release spacifications except that the tableis were not
imprinted and the UV identification test was not performed.

The applicant must submit signed Certificates of Analysis for thres production scaie
batches of each strangth of the finished product. 1t is sxpected that the Cerificates of
Analysis provided will provide evidence that the reformulated tablets comply with
refease specifications for tablel imprinting and the UY identification test.

Assessmernt:

17. The applicant should confirm whether release limits for dissolution apply to
individual units or to the mean of a particuiar number of units.

18. The applicant should confirm the guaniities of tefrac, HDPhDB, unknown impurities
and total impurities that are contained in the NZ innovator products. Data frem at
ieast three hatches of the NZ innovator product should be provided. [f the New
Zealand innovator producis do contain tetrac and HDPhDB, the applicant should
explain why Medsafe was not notitied about these impurities previously.

18, Release specifications should include testing for tablet dimensions,

20, The appiicant should confirm that ali release specification tests are conducted on
every batch. If there is reduced testing for some parameters, the reasons for this
should be stated.

21. The applicant should confirm whathar shelf life specifications for dissolution are
hased on the USP method or the method used for release testing of the
reformulated products.

22, The applicant should confirm which formulation (batch number: G03102) was used
o justify HDPhDB acid shelf life specifications for the reformulated products and
state what the shelf life of this product is and the name of the regulatory authority(s)
that it is approved by,

23. Given that the limits for tetrac, HDPRDE and unknown Impurities are 1 %, 2.5 % and
1 % respectively, the applicant must justify why the tofal Impurity limit in the shelf
iife specifications is so high.

24. The applicant must submit signed Certificates of Analysis for three production
scale batches of each sirength of the finished product. ¥ is expected that the
Ceriificates of Analvsis provided will provide evidence that the reformulated tabiets
comply with release specifications for tabiet imprinting and the UV identification
test.

3.2.B8 Referance Standards or Materials

The reference standards used in the testing metheds for the new finished products are the
same as those that have previcusly been used in the festing methods for the innovator
aroducts:

Levothyroxine acid (CAS Registry No. 51-48-8) is available cormmerciatly and as a Chemical
Refersnce Substance of EP. A working slandarg rmaterial has been established by
GlaxoSmithiline and the purity of the current bateh by MPLC has been assigned as 96.0 %
wiw for use in HPLC methods.
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Liothyronine acid (CAS Registry No. 8883-02-3) is used in the resolution chack for the HPLO
determinations of assay, drug-related imgpurities, content uniformity and dissofution of the new
finished products. It is available commercially and as a Chemical Reference Subsiance of
EP. A waorking standard material has been established by GlaxoSmithKine and the purity of
the current batch by HPLC has been assignad as 84.1 % wiw for use in HPLO meihods.

2B Contaner Closure Sysiem

Description, suftability, quality conirol, defivery device

The proposed packaging is white opaque pelypropviene botties with tamper-evident, push-it,
white opague LOPE caps.

The finishad product manulacturer assesses the sultabllity of suppliers of packaging materials
through a regular pregramme of format GMP audits. Audils are peformed before a supplier
comumances supply and at intervals throughout supply to check that standards are mainiained.

The finished product manufacturer tests packaging materials on their rscaipt until reliability
has been established. Upon confirmation of acceptable standards, a reduced {asting regimen
may be implemented where componenis are accented on the supplier's Cortificate of
Anaiysis.

The polypropylene boliles and LDPE saps are tested for concordance with a representative IR
spectum, absence of arifical defects and compliance with dimensionat iimits. The applicant
should provide signed Certificates of Analysis for the polypropyiene botiles and LOPE
caps.

Bath the polypropylens botties and LDPE caps are suitable for contact with the finished
products, and are cerfified by the sunpliers to conform to the EC Directive 90/128/EEC for
food contact. The colouring agent used in both these matetials is ftanium dioxide {E171).

Assessment:
25. The applicant should provide signed Certificates of Analysis for the polypropyiene
botfles and LOPE caps.

3.2.8.8  Stahility

1. Active substance

The aclive ingrediant is an esiablished pharmaceutical substance, however, its degradation
profite and stability have not been detailed in the DMF, innovator product dossier or
application dossier,

The Certificate of Suitahility provided does not specify an expiry or re-test perfad for the active
ingradient. The applicant should state the propesed shelf Hife and storage conditions for
the active ingredient and provide stability data to support these,

3.2.P.8.1 Stabiiity Summary and Conclusitn

The proposed shelf life for the triturate is 8 months when it is stored in the proposed
packaging under warehouse conditions at up to 26°C.

The proposed shef iife for the unopened reformuiated prodicts is 24 months when stored &t
or below 258°C in the proposed packaging.
Further information must be provided for assessment before a canclusion can be made with

regard io the shelf ives of the triturate and reformulated products (see assessment
summaries).
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3.2P82 Post-approval Stability Protocol and Stability Commitment

Prirmary stability studies have been completed. Further stability testing under long term and
intermediate conditions wilt be performed at the discretion of the product manufachser,

The applicant should outline the on-going stability protocot far commercial batches of
each strength of the reformuiated products.

J2P83 Stabiity Data
Triturate:

Stability data was provided for fwe baiches of riturate stored in the proposed packaging for 10
months at ambient warehouse conditions (15-25°C / 40-80 % RH) Given the hygroscopic
nature of levothyroxineg sodium and the poorly defined storage condltions in the
informal stahility study, the applicant should make a post-approval commitrment to
perform a formal stabliity study for three baiches of the triturate stored in the propased
packaging for 6 months at 25°C / 66 % RH.

Reformulated produsts:

Stabiiity data up to 24 months for three production scale balches of each strength of the
reformulated products are presented in the application,

Al of the batches used for stability lesting were manufaciured in November 20071 and stability
testing commenced in December 2001,

Stability testing was performed on batches of the reformulated products stored at 252 2°C/
RH 60% = 5 % for 24 months, 30 + 2°C/ RH 60 £ & % for 24 months and 40 £ 2°C/RH 75 %
+ 5 % for § monihs. Further testing was performed on the same batches afier exposure io
visibie and UV light as per iICH guidance.

Details of the batches iested are provided in Tables 4 and &.
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Table §: Stability batches and corresponding sforage conditions
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Strength; Batch Nol Storage condition { Datato...! Use Bateh Active |
{monthe} size (kg material lof
50 mog 0274 25+ 2°C/RHB0 5% 24 Stability 7RABHEIA
30+ 2°C/REHG0 26 % 24
A0+ Z°CIRH 752 5% &
0275 254 2°CIRHB 5% 24 Stabiiity 7EAS1015
A0+ 2°CI/RHED+5 % 24
40+ 2°CIRHTE£5 % g
027 26+ 2°C{RHB0+ 5% 24 Stability TEEEA014
30 2°CIRHEN£5% 24
ACLZPCIRHTE 25 % &
180 meg! 0271 25+ 2°C /RHB0 5% 24 Stability TBA51014
01 PC/RHEDEE % 24
A0 PCIRATE 5% g
0272 254+ 2°C/RHBO+5 % 24 sabity | [ 7510
Wz 2C/RHE0 5% 7é
A0 2°CIRM7E£5% 8
0o7a BE:ZCIRMABGZE % 24 Staniy FE4510H4
30+ 2°C/RH B0 5% 24
40:2°C/RH7515% &

Stability baiches were tested for description, assay (levothyroxine sedium), drug-refated
impurities, loss on drying, dissolution, disintegration and microbial purity.

Sampling methods were not described and i was unelear how many tablets from each batch
of reformuiated product were tested as per the stability protocol. The applicamt should
provide a description of sampiing methods for the primary stabillty studies including
confirmation of how many tablets were tested from each batch,

Mo significant changes in description were cbserved during stadility testing of either tablet
strength, Ifwas noted that the iabiels tested wera not imprinted.

Stability data showed decreases in assay over time for both produst strangths, with

accompanying increases i tolal degradation products (exciuding liothyronine scdium). There

were ne significant increases in liothyronine sodium confent throughout the 24 months studies
performed at 25°C / 60 % RH and 30°C/ 60 % RH. All mean assay and impurity resuits

remained within shelfl life specifications for 24 months when stored at 25°C /60 % RH. Msan

aszay resulis for most of the baiches tested in the stability studies did not mee! assay
speoification limits after storage for 24 months at 36 £ 2°C 7 RH 60 £ 5 % and 6 months at 40

T 2°C/RHT7E =8 %,

Data on samples siored at 25°5 / 60 % RH show a small amount of degradation for which
mass bakance is not completely demonstrated. The applicant suggests that ihis may be
atiributed to the complex degradation patierns of ievathyroxine sodium, which invoive
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deindination and deamination, as iodine-based fragments are unlikely to be detected by the
HPLC method.

The dissolution test method used for the siabillty studies is diferent to the tesi used for
release specifications as discussed in Module 3.2 7.2, Method validation was provided for the
dissciution test method used for stability testing and adequate specificity, linearity, range,
accuracy and precision was demonstrated. A frend towaids a decrease in digsoiution rate
was abserved for both strengths of the reformulaied product afler storage at 25°C /60 % RR
for 24 months and was more significant for the 50 g product. Al resuits were within
specification after storage at 25°C /60 % RH for 24 months. It was noted that some
dissciution rasults for one batch of the 50 pg product {Batch No. (274) fell below specification
after 12 and 18 months of storage at 25°C 7 60 % RH. The applicant should discuss these
results and if possible provide an explanaiion.

Resulis of loss on drying and disintegration tesis showed variability with some trends towards
increased ioss on drying and disintegration times respectively beyend the 12 month time point
and under high humidity conditions. All mean results remained within specification.

Microbial content was within EP specifications for af! baiches of the refermulated products
tested after 24 manths slorage at 25°C 7 60 % RH and 30°C / 60 % RH.

Data are presented foilowing short-term storage of three batches of each strength of the
reformuiated product, packaged in the proposed packaging in 2 tight cabinet under ICH
conditions. Small decreases in assay. with accompanying increases in degradation producls
were abserved aiong with decreases in dissoluion and increases in disintegration time. Al
mean batch results remainad within specification after ight exposure, These resulls indicate
that the foliowing storage instructions are appropriate: Protect from light,

Stability in-use

Stability of the reformulsted lablets has been invesiigated after repeated opening and closing
of the coptainer throughout & 100-day pericd, to simuisie datly use. Results showed 3
decrease in assay {levothyroxine sodium) and a smali increase in degradation products afier
the 10G-day period. Thete was also an increase in loss on drying. Al results remained within
shelf life specifications,

Assessimoent!
The stability data meet all requirements except for the following.

26. The apphicant should state the proposed shelf life and storage condifions for the
active ingredient and provide stabiiity data to suppori these,

27. The applicant should outline the on-geing stability protoco! for commercial batches
of each strength of the reformulated products.

28. Given the hygroscopic nature of levothyroxine sodium and the poorly definec
storage conditions in the informal stability study, the applicant should make a post-
approval commitment o0 perform a formal stebiliy study for three baiches of the
{riturate stored in the proposed packaging for & months at 268°C 1 60 % RH.

29, The applicant should provide a description of sampling methods Tor the primary
stabiltty studies including confirmation of how many tabiets were tested from each
batch.

30. it was noted that some dissclution results for one bateh of the 50 ug product (batch
number 06274 fefl beiow specification afier 12 and 18 months of storage at 25°C / 60
% RH. The applicant shouid discuss these results and if possible provide an
explanation.



TT50-26830.a

FRage 21 of 88

Module 5.3: Blopharmaceutical Data

Bummary of published pharmacokinetic data for the innovator produat

Sources of published
dixta:

Raie of absorption:
extent of absorption:
Typical G
Metabolism:

Route of elimination:

Rate of elimination:

Active entities:

Dose-response
propariionality:

Effects of food:

is this & narrow

therapsutic index
medicine?

The innovator product data shest
Martindale's The Complete Drug Refarence

Goodgman & Gilman's The Pharmacciogical Basis of Therapeutics, 8
editicn

Thomson MICROMEDEX 1974 - 2005

Typicat Tog 6 approximately 2 to 4 hrs (variable)
Absolide bicavailability s about 50-B0 % (vartable)
Typical Cuay after @ specific dose is variable

Approximataly 419% is metabolised by delodination to the active
metabolite tri-icdothyroning (listhyroning, T3) and about 38% to inactive
revarse iri-lodothyroning {reverse 733, both of which undergo further
deiodination {o inactive metabolites. Aboui 21% is metaholised via other
pathways, such as: deamination and decarboxytation fo
tetraindothyroacatic acid {tetrac), conjugation in the liver and excretion in
the bile. Levothyroxine is reported to underge enterchepaiic recyeling
and excretion in the fasces.

Approximately 50 % of thyroxine is eliminated i the faeces and
approximately 50 % of & dose of thyroxine is excreted in the urine.

The terminal elimination half-life is about 8-8 days in euthyroid subjects;
it ls prolonged in hypothyrotdism and reduced in hyperthyraidism.

thyroxine {T4)

friicdothyronineg {T3)

mMeasurement of e, AUT and T after the administration of
therapeutie doses (50-200 meg) is difficult due fo endogenous
concentrations of T4,

Following oral adminisiration, the absarption of thyroxine is incomplete
and variable sspecially when taken with food. The amount absarbed
increases during fasting conditions.

Yes {see FDA Guidance for Industry 2000: Lavathyroxing Sodium
Tablats — In Viva Pharmacokinetic and Bicavailabiity Studies and in
Vitro Dissolution Testing.)

The Health Canada Therapeutic Products Directorate Expert Commitise
on Bicavaitability and Bicequivalence consider levothyroxine fo be a
critical dese drug rather than e narrow therapeutic index drug. They
recommend that current bivequivalence standards for narrow therapeutic
mdex drugs shouid be apphed (o fevothyroxine untll such time as
bivequivalence criteria for critival doss drugs are defined,
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Cormparative bivavaiabllity data submitted with the application

Study Title

RES11116  An open-label singie-centre, fasting, single dose, randomissd, wo-treaiment, wo-
senuence Crosgover design study in healihy male and femaie volunieers 1o agsess
the biceguivalence of two ELTROMXIN formuiations

Summary and Assessment of Bioeguivalence Study RES11116

1. Administrative information and compliance with GCRP

Surrrnary:
Study Reference:  RES11116
Date of triak: imitiation date; 17 December 2002
Completion date: 26 February 2003
SHes for trial: Clinigal:
PAREXEL Gmih

Institute of Clinical Pharmacology
Kiintkum Westend, Maus 18
Spandauer Damm 130

D-14050 Berlin, Germany

Ciinical Investigator:

G. Golor, MD, PhD

PAREXEL GmbH

instifute of Clinical Pharmacology
Kiinikum Westend, Haus 18
Spandaver Damm 130

0140650 Beriin, Germany

Assays:

W & T Laboratory
Turmstrabe 21
101558 Berlin
Germany



TTED-2693h,2

Adverse events:

Page 23 of 88

Adl adverse events were of mild o moderate intensity. Adverse events
considered trealment-related by the investigator soourred more frequently
aftar the administraton of the reformulated product (10 advarse events in 8 of
36 subjects) than after the reference proouct (3 adverse events in 2 of 38
subjects) and are detailed in Table 7:

Tabie 7! Drug-Retated Adverse Everts

Treatment:
Adverse Event | Totatr Reference Product]  Reforsmrlated
| Broguct
Headache 8 Z " ]
Maiaise & Fafigue 2 1 i
Swaesating 2 O 2
Diarrhoea H ] i
Abdorinal 1 0 i
Discomfort & Paln
Number of agverse 1z 3 10
avenis
Numiber af subjects g 3 8
with adverse events
Murnber of subjects 36 38 36
exposed

©hdvarae events that wa e angeing over bath trealment periods werp courtéd for sach eainent peﬂocﬁ,'
bt orly ones in the total column,

No adverse avent persisied beyond the end of the study. No sericus adverse
event or death was cbserved during the study and no subject was withdrawn
froen freatrment due to an adverse event,

The study was condicted in accordance with the reguirements of Good Cinical Practice,

German Drug Law,
approval {Chamber

ASSassMCR

the Declaration of Helsinki and with independent Ethics Commiitee
of Physicians, Berlin).

The administrative information provided is compiete and meets all requiremenis.

2. Formulations compared and guality controd

Summary:
Hefarance product:
{Formuotation A}
Bateh Number:
Mean assay:

Contant uniformity:

Current Eurapean formutation of Eltroxin 100 meg Tablets {not the NZ
formulation}

2707
95.0 % of label claim (by UV)
Somplies with requirements of BP (range 81.1 — 87.0 % of label claim)

Source of batch used:  GlaxoWelicome GmbH & Co, Industriestasse 3236,

Source of reference
pradoct avaliable in

23843 Bad Oldesloe, GERMANY

GlaxaSmithline, 7333 Mississauga Road Narth, Mississauga, Omaric
NZ. | BN L4, CANADA
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Evidence that reference formuiation was the same as that marketed in N2

The reference product {European formuiation’ is not the same as that marketed in NZ. The NZ
Reguiatory Buideltnes for Medicings, 2001 require that a bicstudy is submiited comparing the
new prodicts with the current NZ innovator products. The applicant shouid justivy why they
have submitied a biostudy comparing the new products with the European innovator
products and not the NZ innovator products.

The currert European products share many common excipienis with the current NZ products but
differ in qualitative and quantitative composition. The Europsan formulations include sodium
citrate, which is absent from the NZ formulations. The European formutations and the NZ
formulations are not direct scales. Details of the composilion of thase formuiations are shown in
Tables &8 and 9.

Table 8: Formuiation details of the 30 mog stwength of the newly formulated, NZ innovator and
Eurepean innovator produscts

Ingredisnt Mew formulation MNZ innovaior Eurapean innovator
50 mog 58 mog 58 meg
mg { tabtet g { tablet mg { tablet
Levothyroxine sodium 0.05563 G.056

Microcrystailine cellulose
Lactose monohydrate
fRaize starch
Sodium citrate
Acatia powder, spray-drisd
Taic
Siica, colloidai anhydrous
Magnesium stearate
Total

b
' ' ‘ . ) 8
&
I 3 I IIII

Illllill‘l

Table & Formudation details of the 100 meg sirength of the newly formulated, NZ innovator, and
Eurppean innovator produets

ingredient New formuiaiion NL innovator Eurcpean novator
106G misg 100 meg 100 mog
ity { kabet my [ tablet mg / fablet

Levothyroxine sodium .11126 G112 0112

Microcrystafline celiuloss

Lactose monehydrate
Malze starch

Sadium citrate
Acacla powdaer, soray-dried
Tale
Sikica, colioidal anhydrous
Magnesium stearste
Opadry yellow LB282

I ' ﬁ%“ !

Total
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Comparison of
dissolution profiles of
the reference product
{European formulation)
and iha innovatoer
products markeiad in
M

Trial product:
[Formulation B}

Batch Number:
Batch size:

Mean assay:
Content uniformity:

Comparative
dissolution system;

The Certificats of Analysis for the reference product {European
formulation} does not inctude a specification for dissoiution testing.

The applicant shouid confinm whether the reference product is
contralied o dissolution specifications prior to distribulion and if
so, provide detzils of these specifications.

Dissclution profiies for thres full-scale production batches of sach
sirangth of the European and NZ products were compared af pH 1 {01
M HCH without surfactant), 4.5 {acetate buffer (USPY and 6.8 (0.05 M
phosphale buffer (USPY). The method used a paddie (USP apparatus 2)
at 100 rom in 500 ml of medium. The temperature of the dissolution
system was not stated. Twelve {abiets from each baich were {ested and
the mean resulis are presentad in graphs attached to this report. The
resulis indicate that dissolution profiles for the European products and
the NZ products are similar in the above dissolution systems. The
applicant should justify the discriminatory nature of the dissohstion
comparison performed in pH 1 medium without surfactant
comparing the European and NZ innovator products. The applitant
should also justify why the in-house dissolution method used for
release specification testing was not used {o compare the European
ang RZ innovator products. Similarity salculations using simitarity
factor [Z were presented comparing the dissolution profiles {refer {o FDA
guitance for digsolution testing), however, these could not be interprated
due to lack of information supporfing thelr validity. In order for thasa
caloulations to be valid, at least two data points must be less than or
equal 1o 85 % and no more than one data point should be above 85 %.

i more than one data point above 85 % is used, (alse similarities may be
concieded. In addition, if mean data is used, the % coefficient of
varigtion at the eardier time points {&.g., 15 minules) should not be more
than 20 %, and at cther time points should not be more than 10 %, The
applicant should provide evidence that the similarity calculations
using similarity factor 12 are valld for the dissolution comparisons
of the European and NZ innovaiors products.

The applicant should confirm what the temperature of the
dissolution system wae for the comparison of dissolution systems

for the European and the NZ produsis.
Reformulaied Eltroxin Tablets

Q273

i tequivalent to full production sealz)

101.0 % of lahe! claim {by HPLC)

Compties with requirements of EP (range 84.0 — 108.2 % of labei claim)
Medium: + §.2 9% sodium dodecy! sulphate
Paddle agpparatus {equivalent tc Apparatus 2 of USP} aijfy
Time intervals: 5, 15, 30, 45, 80 and 80 minuies

Monifering by HPLC
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Resuits:

See atachments for details. The results indicste that dissolution profiles
of the European teference product and the reformulated 100 mog tablets
are similar in the above dissolution system. The similarity factor {2 was
calculated 1o compars the dissolution profiles; however, this could not be
interpreted due to tack of information as discussad previously in this
repott,

The applicant should provids evidence that tha similarify
calculations using similarity factor {2 are valid for the dissolution
comparison of the reference {European formulation) and test (new
formulation} products.

The applicant shouid provide further dissciution profile
earmparisons for the 100 meg reference {European formulation) and
test products {new formuiation) across the pH range (for example,
media with 2 pH of 4.5 and 6.8},

Further dissolution profile comparisons should be provided for the
50 meg tablets (European formulation versus reformulated tablets}
using the proposed in-houss dissolution test method and across
the pH rangs.,

As discussed sarfier In this repor the apolicant should provide evidence
16 show that the in-house dissoiution test procedure describaed above is
capable of discriminating batches that have the required in vivo
absorplion characteristics from baiches that 4o nol.

fre the different Relerence product: No
sirengths of the .
reference and frial Trial product: Yes

products direct soekes?

The appiicani should justify why they have not submitted a
hiostudy comparing both strengths of the new products with both
strengths of the reference products given that the reference
products are not direct scales,

Assessment:

The product, guality controt and in vifro comparative information provided is complete and
meets all requirements except for the following:

31.

32.

33.

34,

The applicant should justify why they have submitted a biestudy comparing the new
products with the European innovator products and not the NZ innovator products.

The applicant should confirm whather the reference product is controlied (o
dissolution specifications prior to distribufion and, if so, provide details of these
specifications.

The applicant should justify the discriminatory nature of the comparative
digsolution test performed in pH 1 madium without surfaciant between the
European and NZ innovator products. The agplicant should aiso justify why the in-
house dissolution method used for release specification testing was not used to
compare the Eurcpean and NZ innovator products.

The applicant should provide evidence that the similarity calculations using
similarity factor §2 are valid for the dissolution comparisons of the European ant NZ
innovator products.
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35. The appiicant shouid confirm the temperature of the dissolulion system used 10
compare the BEurepean and the NZ products.

38. The applicani should provide evidence that the similarity calculations using
stmilarity fasior T2 are valid for the dissolulion comparison of the reference
{European farmulation) and test {new formulation) products.

37. The apphlicant should provide further dissolution profile comparisons for the 100

meg reference (European Tormutation) and test producis {new formulation) at pk 4.5
ard 6.8,

32. Dissciution profile comparisons should be provided for the 50 meg tablets
{Eurcpean formulation versus reformulated {abiets) using the proposed in-house
dissclution test method and across the pH range.

3%. The appiicant showld justHify the absence of a biostudy comparing both strengths of
the niew products with both strengths of the reference products given that the
reference products are not direct scales.

1. Study design

Summary:

Degign: Open-labal, single-cantre, singte dose, randomised, two-treatment, two-
seguence crossover design

Fasting/Non-fasting Fasted
subjscis . i L. .
Given that the absorption of levothyroxineg is altered when itis

administered with food, the applicant shouild justify why it is noi
necessary to perform a biostudy in non-fasting subjecis.

Fasting period; Pre-doge: 10 hrs
Post-dose: 4 hrs

Subjects were allowed waler up to ong hour pre dose ang after one hour
post dose

Dose administered: 800 ug (8 x 100 meg teblets swatlowed whole without chewing}

Linuids that 240 mi of water at room temperature
accompanied dose:

Time of day when dose 8§:30 10 10 am

administered:

Times and nature of Standardised low fibre meals at 4 and 10 hours, and & snack 14 hours
meals and snacks ioficwing the moming dose.

consumed on Bidy

days:

Limitations applied ts  No alcehof or xanthine-containing products were permifted for 24 houwrs
subjects” diet and prior o dosing unitl collection of the final bload sample during each
madication daring tial  parind,

period:

No smioking or use of nicofine-containing preducts (including nicoting
patches) was permitted while subjects were in the Clinical Pharmacoloegy
Linit.

No grapefruit or grapefruit juice was permiited within seven days prior lo
the first dose of study medication until collection of the finai blood sample
during each pericd.
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[imiations on
subjects’ posture and
plyysical activity on
study days:

Period befween dosing
phases:

Subjects entered In
study (No and sex):

Subjects that
compieted the study:
Age range:

Weight range:

Ethnicity:

Subject withdrawals {if
any) and reasons:

Were withdrawn
subjects replaced?

Flasmg/serim
sampling limes:

Significant deviations
fram the sampling
pratocoi:

Fage 28 of 86

Medicines known ko interfere with levothyroxine pharmacokinetics were
not permitted for ai least seven days prior to dosing and throughout the
stury unless approved by the investigator and GSK. Subjects currently
taking regular medicines {or a course of medication including herbal
remedies or vitamin supplements), whether presoribed or not were
excluded fron the study. Over the counter preparations ware not
parmitted for 48 hours before sach study day until the end of the study
petiod.

No subiect was taking any regular medication prior to the study.
} g any reg

8 subjects received concomitant madications during the study. 3 subjects
took 5 concomitant medications during the reference product treatment
period and 5 subjects received 5 concomitant medications during the
reformulatad product treatment period. Drugs administered during
freatment periods of the study were: paracetamot (po), incomyein {po),
ibuprofen (po), acetylsalicylic acid {po) and dexpanthenc! ciniment
ftopical). Acetylsalicyiic acid (aspirin} and paracetamol were most
commanly administerad. Salicylates interfere with the protain binding of
levothyroxing, therefore, the timing of salicylate use was sxaminad to
assess any effect on pharmacokingtic parameters. Only subjectno. 7
had salicyiate use within the 48-hour period of intensive oharmagokinetic
sampling, which resuifed in no apparent offect on this subject's
pharmacokinetic parameters.

Subjects remained upright or semi-recumbent for 4 hours after dosing
and refrained from serious exercise for 24 hours prior to dosing and
during the sample colleclion perdad.

37-39 days

Total: 36
Greup 1: 14 males + 4 fermales = 18
Group 2: 7 males + 11 famales = 16

Group 1: All subjects
s e ML AT s el pede,
OFCUR L1 Adl BUDISCLS

20-40 years

B of 18.3-98.2 kg/m?¥, body weight 50-75 kg {females), 55-80 kg
{rmales}

35 caucasian / white and one of "other” ongin (not further specified)
No subjects withdrew from the study

Not applicable {no subijsuls were withdrawn)

Pra-dose at 0.5, 025 and D hours and at 0.5, 1, 1.5, 2, 2.5, &, 4,8, &, 10,
12, 18, 24 and 48 hours post-dose

There were no significant devistions from the sampiing protocol
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Cioseness of actual
and nominal times:

Bignificant deviations
from the study
protocal:

Assessment:

Page 28 of 88

The following deviations from the sampling protocol were considered
acceptabie:

Un to 5 minutes for measurements scheduled up to 4k after dosing

Up to 15 minules for measurements scheduled from 4 h 1o 24h after
dosing

Up to 1 hour for measurements scheduled 24h after dasing
Up to 2 hours for measuremants scheduled 48h afier dosing or later

There were no significant deviations from the study protoecol

The study design information provided is complete and meets all requirements gxeept for the

following:

40, Given that the absarption of levothyroxine is aitered when it is administered with
food, the applicant should justify why it is not necessary to perform a biostudy in
non-fasting subjects.

4, Assay procedure and pre-study validation

Summary:

Fluids analysed:

Eniities assayed
{unchangeu druyg
andfor metabolites):

Assay method:

Preparation of samples
for analysis:

Internal standard used
in assay procegiure:

Claimed MQC:

Serum

Levethyroxine {T4) - hoth total and fres

Tritodothyronine (T3) — both total and free

Thyroid stimulating hormoene {TSH)

Abbott AXSYM microparticie enzyme immunoassay {MEIA)

Frae levothyroxine (FT4): undiluted ssrum

Total levethyroxine {T14): diluted serum {1:2 up 10 1:4)

Free triiodothyroning (FT3) undilwted serum

Total triodethyroning (TT3) diluted serum (1.2 up to 14}

Thyroid stimulating hormions (TSHY: diluted serum (1:2 up 10 1:16)

Sample stability was confirmed for at ieast one day when stored in a
refrigerator petween 2 and 8 °C. The freeze-thaw sighdity of the samples
was confirmed for at least one cycle at -20 °C.

Mot detailed

Fres lvothyroxine (FT4): assay sensitivity of 515 pmol /L

Total levothyroxine {TT4): assay sensitivity of 13.55 nmol / L

Free friiodathyronine (FT3): assay sensifivity of 1.68 pmot/L

Total iriiodothyronine (TT3): assay sensitivity of 0.50 pmol/ L
Thyroid stimuiating hormone (TSH): assay sensitivity of 0.6 mU /L
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intra-assay precision was determined using four control sampies of
pooled serum samples, Six replicate assays were performad on each
control sample tor gach of the five bicanaiytical parameters: FT4, TT4,
FT3, TT3 and TSH.

Lyphocheck control samples, with low and high analyle concentrations,
were assayed in replicates of six to confirm the accuracy of each of the
methods.

Resuls,
Free jevothyroxine (F14)
intra-assay precision (% CV) ranged from 3,13 % 10 4.78 %

Accuracy. percantage bias from the target value of 4.08& % for the higher
concentration fevel. The calculated percentage bias for tho lower
concentration fevel was 17.02 % however the target conceniration ievel
was below the functional sensitivity of the assay.

Linearity of dilution could not be investigaded since the equilibrium of free
and linked hormones s impeived by dilution,

Totat levothyroxine (TT44

Intra-assay prasision (% CV) ranged from 1.76 % t0 2.34 %

Acouracy: percentage bias from the target value of 7.90 % for the higher
conceniration level and 11.8% % for the lower concentration level.

Linearity, percentage recoveries were §5.1 % to 127.0 % for diluticns of
1.2 and 1:4.

Fres ticdothyronine (FT3Y:

Indra-assay precision {% OV ranged from 4.53 % to 12.04 %

Accuracy: percentage Dias from the target value of 1.78 % for the higher
voncentration level and 6.687 % for the lower concentration level.

Linearity of ditution could not be investigaled since the equiibrium of free
and tinked hormones is impaired by dilution.

Tota| triicdothvronine {TT3):
nfra-assay precision (% CViranged from 515 % t0 8.37 %

Accuracy: percentage bias from the target value of 4.84 % for the higher
concentrafion jevel and 4.23 % for the lower concentration level,

Linearity: percentage recoveries were 86.0 % to 125.5 % for dilutions of
12 and 1.4,

Thyroid stimulating hormoene (TSH):

Intra-assay precision (% CV3ranged from 2,86 % 10 6.55 %

Accuracy: percentage bias from the target value of 2.80 % for the higher
conceniration level and 18,3 % for the lower conceniration lavel.

Linearity: percertage recoveries were §3.5 % to 98.4 % for dilutions of
+:2 up to 1:16 (dilutions up o 1:16 could be pedormed without loss of
validity as long as the expected values were above the functional
sensitivity of the assay).
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Assessmenti;

Tre assay procedure and validation Information provided s complete and meets all
requiraments except for the foliowing:

41. The applicant should grovide full details of the biostudy assay methods that were
uged including defails of the internal standards.

42 The appiicant should sonfirm that the velidation date were generated at the site
used for assaying the aciual studdy samples,

£3. Yalidation reports should ke nrovided from W & T Laboratory (o demonstrate that
the assay methods used to measure both total and free levothyroxine and tri-
jodothyronine are validated for specificity, linearity, precision, accuragy, recovery
and siability.

5. Giuality condrol of sample assays

Bununary:

Concentrations of Mot detailed
daily caitbration

standards.

investigators' Not detsiled

criteria for accepiing
assay results:

Conventration of QC Mot detailed
{seeded controf)
samples:

Assessment;

44, Quality controf information relating {o the sample assays should be provided
including concentrations of daily salibration standards, the criteria for accepting
assay results and the concentration of QO {seeded contrei} sampies.

8. Pharmacoldnetic parameters and stafistical analysis

Fharmacokinetic parameters and statislical analyses were cajculated / performed as per FDA
Guidanee for Industry (Levathyroxine Sodium Tablets — In Vivo Pharmacaokinetic and
Bivavaitability Studies and in Vitro Dissolution Tesiing, Decemver 2000}

® AUCo, Cuex 8nd Tre were calculated for fotal T4 and total T3,
e Analysis of variance was perormed for both tog-transformed AUC, and Cra.

e Geometric means and 80 % confidence intervals of the geometric mean ratio {test/
reforance) in AUC,, and Ca,, were presented as evidence of bicavailability.

In addition, pharmacokingtic parameters (AUCq,, Cuma 800 Toa) were calculated and statistical
analyses ware performed for free T4 and free T3,

As per current FOA guidance, serum profiles and pharmacokinetic measures were presented
without adjustment for baseline endegenous T4 concentrations. ft should be noted that the
Expert Advisory Committes on Bioavailabiity and Biogguivaience from the Therapeutic
Products Directorate, Health Ganada, decided, in & teleconference on the 16" of April 2003,
that total T4, without a baseline correction, is an insensitive measure {or biceguivalence
analysis. Blakesley V et al, 2004 giscuss methods of correction for endogenous T4
concentrations in biogguivalence studies and conclude that studies that do not adjust for
endogenous T4 may resulf in two products being declared biveguivaient when they differ
significantly in potency.
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The applicant should provide pharmacokinetic parameters and statistical analyses
based on the resulis adiusted for baseline endogenous T4 concentrations or justify
why this is not necessary.

Sunrmary of resulis,

A copy of the tabuiated resuits and the investigators' statisticat anafyses of the data from the
study report are included with the sttachments, The reported data (mean £ SD) are
summarised beiow,

Table 9: Pharmacedkinetic parameters calculated by the investigators for Study
RES111186

!

! Free Unchanged drug (FT4):
! kax Cmax AUC'Z
(h} {pmoliL) {pmolhiL}
[Freatment
A (Reference) 22+1.2 26,235 930 + 101
B {Tast product) 26413 248137 o907 + 105
Giatistical analysis: {medfien diff.) (ratio} {ratio)
B/A:  Estimale 85 % 7 %
90 % I 91-88 % 95-700 %
Total Unchanged drug (TT4):
Tmax Cmax AUCt
{h) {nmol/L] fnmol.hiL)
Treatment
A (Referance} 25:19 1812 %354 G624 + 1383
8 {Test product] 30217 1705 2 37.7 B487 £ 1292
Statistical analysis: {median diff.} {raticj {ratio}
B/A:  Esfimate 894 % 98 %
90 % Cf 91-97 % 96-701 %
Free Metabolite (FT3h
Tmax Cmax AUGQ
| fh} {(pmoliL} {pmiclhbfl)
Treatment
A {Refsrence) 123+17.2 48108 2034210
B: (Test product) g5 148 5008 202+ 180
Statistical analysis (median diff.} {ratio fratio}
B/A:  Estimate 071 % 00 % i
80 % Cf 97-1GE %o 97-103 % !
Total Metabolite (T13): ’
Tinax Cinan AT
(h} (nmoll) trmat,hit)
Treatment
A (Reference) 16.0 + 18.3 168+02 86 =16
B (Tast product) 16.5 £ 1491 18+ 0.2 6o+ 8
Staiistical analysis  (median diff.} fratin} {ratic}
BIA:  Estimale 102 % 99 %
80 % Cf 96108 % 094-104 %
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Table 10: A comparisan of the investigators® pharmacokinetic parameters versus
recaiculated parameters for study RES11116

Totai Unchanged drug {TT4
Tmnx ) Cmax AUC{
(i} {rimolfl} {nmalhiL}
Treatmeant :
\ (Reference)  2.84 1.9 18144384 G624 + 1383
B: (Test product)) 3.0 = 1.7 B AT05 4 377 8487 £ 1202 648
Siatistical {ratio) {ratio}
gnalysis: ;
/A Estimale 94 % C 88 %
G0 Cf C97-97 % S 9B-107 %
Normalised
sstimate
Normafised
G0% & i i
Bowsr ] i)
Total Metabolite {(TT31:
.{max A “' : : AUC{
{i {rmolh/L}
Treatment
A (Reference) | 180+ 86+ 10
18.3
B (Test product)] 16.5 % S8
184
Statistical {ratic)
enalysis:
A Estimate 85 %
0% Cf 94704 Y
Normalised:
estimale)
Normalised:
20% Cf
Power
Key: il nvestigaiors’ calctiated pharmacokinetic parameters
#¢  Recaloulated sharmacokinetic parameters

* ormalised estimatas and 530 % confidencs intervals were calcUlates o3 there is 5 0.1 % diferancs in potenny cetweern the
reference product and ine 1est pradust,

Betermination of pharmacokinetic parameters

Check caicuiations have been carried oul using 6 randomiy selecied daia for total
levothyroxine (T4) and fotal ti-isdothyronine (licthyronine; T4) resulis (the resultant
spreadsheets are aftached to this report on tha Medsafe file). The resulls are in satisfactory
agreement with those reporied by the nvestigators and therefore, the investigators’ remaining
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calculations, having been carried cut in the same mannar, may reasonably be assumed to be
correct.

Statistical analysis

Check statistical caiculstions have begen carried cut (the resullant spreadshests are sltached
fo this report on the Medsaie file). The resuiis are in satisfaciory agreement with those
reporied by the investigators and therefore, the investigators’ remaining anaiyses of other
pharmacokinetic parameters. heving been carried out in the same manner, may reasonably
be assumed to be correct. {A comparison of the supplied and recalculated pharmacokingdic
vaiues is provided in the tabla above),

Assessment:

45, The applicant should provide pharmacokinetic parameters and statistical analyses
based on the resulis adjusted for baseiine endogenous T4 concentrations, or justify
why this is nof necessary.

7. Overall assessment of this biceguivatence study

General
The study report submitted does not include all of the required information.

The fotlowing information needs Lo be supplied befure the evaluation can be completed:

The applicant showuld justify why they have submitted a biostudy comparing the new
products with the European innovator products and not the NZ innovator products.

The appiicant should confirm whether the reference product is controlied to dissolution
specifications prior to distribution and, if so, provide details of these specifications.

The applicant should justify the discriminatory nature of the comparative dissolufion
test performed in pH 1 medium without surfactant between the European and NZ
innovator products. The applicant should also justify why the in-house dissolution
method used for release specification testing was not used to coinpare the European
and NZ innovator products.

The applicant should provide evidence that the similarity calculations using similarity
factor ¥2 are valid for the dissolution comparisons of the European and NZ innovator
products.

The applicant should confirm the temperature of the dissolulion system used o
compare fhe Eurppean and the NZ products.

The applicant should provide evidenae that the similarity caleutations using similarity
factor £2 are valid for the dissolution comparison of the reference (European
formuiation) and test {(new formulation) products.

The applicant shouid provide further dissolution profite comparisons for the 108 meg
reference (European formulation) and test products {new formulation) at pH of 4.5 and
8.8,

Dissofution profile comparisens shouid be provided for the 50 mog tablets {European
formulafion versus refotmutated tableis) using the proposed in-house dissolution test
method_ and at pH 4.5 and 6.8,

The applicant should justify the absence of a biostudy comparing both strengths of the
rew products with both strengths of the reference products given that the reference
products are not direct scales.

Civen that the absorption of levothyroxine is altered when if is adminisiered with food,
the applicant should justify why it is not necessary (¢ perform 2 biostudy in non-fasting
subjects,
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The applicant should provide full details of the biostudy assay mathods that were used
inciuding detaiis of the internal standards.

The appiicant shouid confirm that the validation dats were generaied &t the site used
for assaying the actual study samples.

Validation data {including raw results) should be provided from W & T Laboratory to
demonsirate that the assay methods used to measure both {otal and free jevothyronine
and tri-iodothyronine are validated for specificiy, Hnearity, pracision, accuracy,
racovery and stability,

Guuality control information relating to the sample assavs should be provided including
concentrations of daily calibration standards, the oriteria for accepting assay resulty
and the concenfration of QC (seeded control} samples.

The applicant shouid provide pharmacokinetic parameters and statistical analyses
based on the results adjusied for haseline endogenous T4 concentrations, or justify
why this is not necessary.

Meadicines compared
The reference medicine was not the same formulation as (he innovator/market leader product
in New Zealand.

Stody design
The study design was appropriate for the medicines concemed. The number of subjects
afforded adequate stalistical power. The appropriate entiffes were monitored.

Sampling times were appropriate and adeguate to vield reliable pharmacokinatic data,

Assay methodofagy and guality cordrol
The assay procedure has not been adequately developed and validated, in-sludy assay
guality control daia are not provided.

Pharmacolidnetic parameters
Re-calculated phamacokingtic paramelers are in satisfactory agreement with {hose reporied
by the investigators indicating that the reported data have been caloulated correctly.

Statistical analysis
The statistical analyses of the data carried out by the investigators are approgriate. Check

caiculations have yielded results that are in satisfactory agreement with those reported by the
investigators.

Consistency of results with published data for reference product
The resulis of the biostudy are consistent with the published data for the reference medicine.

Bioeguivalence

This biosquivalence study compared the 100 meg strength of the reformuiated producis with
the 106 pg sfrength of the Eurcpean products. The European products differ in formuiation to
the Mew Zealand products and neither are direct scales, The applicant submitted dissalution
data to demonstrate comparability between the New Zealand and European products;
however diszolution comparability does not necessarily equal clinical comparability.

In summary, this application has heen submitted for approval under the Intermediate Risk
Stream, however, the biostudy provided does net meet Medsafe Inlermediate Risk Stream
critgria for dermonstration of bicequivalence as the reference product used is not the New

Zealand innovaltor product, Therefore, further information is required as detailed below!
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45. Please provide either 2 bivequivalence study comparing the refoermulaied products
and the New Zealand innovaior products, or 2 bioequivalence study comparing the
European innovator products and the New Zealand innovator products.
Alternatively, clinical data supporiing the safety and efficacy of the Europsan
formunation, or the new formulation should be submitted via the High Risk Medicine
Stream.

i, Clinica! Data

Not applicable.
References

4.9, Departmeni of Health and Human Services, Food and Drug Administration, Center for
Drug Evaluation and Research 2000 Guidance for Industry: Levothyroxing Sodium Tablets -
In Vivo Pharmacokinetic and Bioavailability Studies and in Vitro Dissciution Testing.

U.S. Department of Health and Human Services, Food and Drug Administration, Center for
Drug Evaluation ang Research 1887 Guidance for Industry: Dissoiution Tesiing of Immediate
Relaase Solid Oral Dosage Forms,

Therapeutic Products Directorate, Meaih Product and Food Branch, Health Canada — Expert
Advisory Commitiee on Biocavailability and Bioequivalence. Record of Proceedings from a
teleconference an Aprit 18, 2003,

Biakesley V, Awni W, Locke C, Ludden T, Grarneman GR, Braverman LE 2004 Are
Biceguivaience Studies of Levothyraxine Sodium Formulations in Euthyroid Velunteers
Retliable? Thyroid Voi 14, Number 3, pages 191200,
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Summary of Initial Assessment

The application and the suppoening dats reiating to the composition, development,
manufacture, quality control, stability and bioavaifability of the product have been assessed.
The data have been checked for compliance with Medsafe's requirements for new
intermediate risk medicines and in acserdanss with the pharmacoposiat siandards and 10H,
CPMP and FDA technical guidelines adopted by Medsafe (see New Zealand Regulatory
Guidelinas for Madicines Volume ).

The application and the supporting data as originally submited were found {0 meet mest, hut
not all, requirements, A number of significant deficiencies were identified. These deficiencies
ate defailed above under the reievant headings and are histed in summary form below:

Product details:

1. The applicant siould comment on the status of the application that has been
submitied to the EMESA,

Adminisiraiive:

2. The appiicani should canfirm how they infend {o communigate the change in
formulation to Mew Zealand health professionals.

3. The applicant must provide full-scale, label drafts {in colour) for both sfrengths of
the reformulated products.

4. Hihe labels for the reformulated products are similar to the labsis for the current
Mew Zealand innovator products then the packaging for the reformulated products
must be labalied with the words, “New Formulation™, for an appropriate period of
time fo ensure that the different formulations are easily distinguishable,

5. The datashest must include @ description of the colour and dimensions of the

tablefs and any markings on them as per the New Zealand Medicines Reguialions
and Guidslines Volume 1.

8. The datasheet must specify coniraindications as per the New Zealand Medicines
Regulstions and Guidelines Volume 1, or the applicant must justify why this is not
necessary.

7. The apoiicant should clarify what the numbers naxt to the headings “Adutis” and
“Chitdren” refer to in the “Clinical particulars” section of the date sheef and explain
what these numbers mean. The applicant should slso review whether it is
necessary fo include these in the dats sheet,

The applicant must submit 3 signed declerafion relating to the proposed datia sheet,

The applicent must provide evidence of GMP for GlaxoWelicoms GmbH & Co,
Industriestasse 32-36, 23843 Bad Oldesloe, GERMANY that has nof expired.
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Drug substance;

10.

11

The applicant should provide assurance that no significant changes have been
made to the manufacturing process since the Certificate of Suitability was issued
and that any conditions aitached to the Certificate of Suitability wili be complied
weith,

The apypiicant shouid detail the conirols placed upon received batches of sctive
ingradgient by the finished produst manufacturer. Certificates of Analysis, issued by
the finished product manufacturer, should be provided for three balches of active
ingredient.

Brug product:

12,

3.

14,

15.

186,

17.

18.

18.

20.

21,

22,

23.

24,

The applicant should confinm that the reformulated tablets can be halved and
submit evidence of uniformity and stability of divided doze units.

The applicant should explain why the USP dissclution method was not chosen for
reiease specification testing of the new products.

The appiicant shouid justify the discriminatory nature of the dissolution method
chosen for refease epocification testing, given that it uses a_ medium
and a_ paddie speed than the current USP method.

The applicant should state how many {ablets were tested from each baich of the
reformutated tablets for the dissolution rate comparison using the in-house method
and the USP meathod,

The applicent showld explain what the[Jji
loss on drying of the final blend. T

J method is that is used for testing

The applicant should confirm whether release limits for dissolution apply to
individual units or to the mean of a particular number of units.

The appiicant should confirm the gquantities of tetrac, HOPRDB, unknown impurities
and total impurities that are contained in the NZ innovateor products. Dala from at
feast three hatches of the NZ innovator progust shouid be provided, if the New
Zeaiand innovaior protucis do contain tetrac and HDPRDES, the applicant shouid
sxpiain why Medsale was not nolifisd about these impurities previously,

Release specifications should include testing for tablet dimensions.

The applicant should confirm that all refease specification tesis are conducied on
avery batch. If there is reduced testing for some parameters, the reasons for this
shouid be stated.

The applicant should confirty whether shelf life specifications for dissolution are
based on the USP method or the method used for release testing of the
reformulated products.

The applicant should confirm which fermulation (batch numben: G031032) was used
to justify HDPhDE acid shelf life specifications for the reformuiated products and
state what the shelf life of this product is ard the name of the regutatory
authoriiy{s} that if iz approved by,

Given that the Hmits for tetrac, KDPhDE and unknown impurities are 1 %, 2.5 % and
1 % respectively, the applicant must justify why the total impurity fimit in the shelf
life specifications is so high.

The applicant must submit signed Certificates of Analysis for thras production
scale bafches of szch strength of the finished product. i is expected that the
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23.

Certificates of Analysis provided will provide evidence that the refermulaied tablets
comply with release specifications for tablet imprinting and the UV idendification
fest,

The applicant should provide signed Certificates of Analysis for the polypropyiene
botttes and LDPE caps.

Siabiliby;

26.

27,

2B,

29,

30,

The applicant should state the proposed shelf life end storage conditions for the
active ingredient and provide stability data to support thess.

The epplicant should gutiine the on-going stability protocol for commercial batches
of each strength of the reformulated products,

Given the hygroscopic nature of levothyroxine soedium and the poorly defined
storage conditions in the informal stability study, the applicant should make a post-
approval commitment to parform a formal stability study for three batches of the
irifurate stored in the proposed packaging for b months at 25°C [ 60 % RH.

The applicant should provide & descriplion of sampling methods for the primary
stability studies including confirmation of how many teblets were tested from each
batch.

it was noted that some dissolution results for one batch of the 50 meg product
{batch nuwmnber 0274} fell below specification after 12 and 18 months of storage at
25°C [ 60 % BH, The applicant should discuss these results and if possible provide
an explanation,

Bigpharmaceutical data:

31.

32,

33

34.

35,

36.

3T.

The applicant should justify why they have submitted a biostudy comparing the new
preducts with the European innovator products and not the NZ innovalor products.

The applicant should confirm whether the reference product is controlled o
dizsolittion speqifications prier to disiribution and, If so, provide details of these
speacifications.

The applicant should justify the diseriminatery nature of the comparative
dizsoiution test performed in pH 1 medium without surfaciant between the
European and NZ inhovator produsis. The applicant should also justify why the in-
house dissolution method used for release specification testing was not used to
eompare the BEyropean and N innovator products,

The applicant should provide avidence that the similarity calculations using
similarity factor £ are valid for the dissolution comparisons of the European and NZ
innovator products,

The applicant should confirm the temperature of the dissoiution system used (o
compare the European and the NZ products.

The applicant should provide evidenae that the similarity calculations using
simitarity factor £2 are valid for the dissolution comparison of the referance
{European formulation} and test (new formulation) products,

The applicant should provide further dissohsion profile comparisons for the 100
mcg reference {European fermulation) and test produsts {new formulation) at pH 4.5
arct 6.5,



TTE0-2583b.c Page 40 of 88

38,

38

41.

42.

43,

44,

45,

46,

Dissolution profile comparisons should be provided for the 50 mog tabiets
{European formuiation versus reformuiated tablets) using the proposed in-house
dissolution test method- and pH 4.5 and 6.8,

The applicant should justify the absence of a biostudy comparing both strenglhs of
the new products with both strengths of the reference products given that the
reference products are not direct scales.

. Given that the absorption of levothyroxine is altered whan it Is administered with

food, the applicant should justify why i is not necessary to perform z bloshsay in
non-fasting subjects.

The applicant should provide full details of the biostudy assay methods that were
used, including details of the internal sfandards.

The applicant should confirm that the validation data wers generated at the site
used for assaying the actual study samples,

Validation reports shoult be provided from W & T Laboratory to demonstrate that
the assay methods used to measure both total and free levothyrexine and &i-
iodothyroning are validated for specificity, Hinearity, precision, acocuracy, recovery
and stability.

Guality control information relating to the sample assays should be provided
inciuding coneentrations of daily calibration standards, the criteria for aceepting
assay results and the concentration of QC {seeded control) samples.

The applicant should provide pharmacokinetic parameters and statistical analyses
based on the results adjusted for baseline endogenous T4 concentrations, or justify
why this is not necessary.

This application has been submitied for approval under the intermediate Risk
Stream. However, the biostudy provided does not meet Medsafe Intermediate Risk
Stream criferia for demonstration of bioequivaiencs, as the reference product used
is not the New Zealand innovator product. Therefore, further information is reguired
as detailed below:

Piease provide either a hiceguivalence study comparing the reformulated products
and ithe New Zeaiand innovator products, or 2 Hoequivaience study comparing the
Euronean innovaier products and the New Zealand innovator products,
Alternatively, clinfcal data supporting the safety and efficacy of the European
formulation, or the new formulation should be submitied via the High Risk Medicine
Btream.

The sponsor was reguested by letter dated 29/03/2005 io address these issues,
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Resolution of lssues

Evaluator: Jacgwl Watt

Sponsor's responses to issues raised in the initial assessment
The sponscr responded ta the request for further information on 18/10/2005.

The responses received and the evaluator's assessment of the respeonsas is as follows:

Proguct details:

1. The applicant should comment on the siztus of the application that has been
submitted to the EMEA.

The proposed new formuiation was approved in Germany in July 2005, Approval is still
pending in Denmark and The Netherlands,

Administrative:
2. The applicant should confirm how they intend to communicate the change in
formulation to New Zealand health professionals.

The applicant siates that New Zealand health professionais wili be notified of the change in
Efroxin forraulation via a notification tetfer.

3. The applicant must provide fuli-scale, labe! drafts {ir oolour) for both streagths of
the reformulated products,

Na change o the iabeilling is proposed far either sirength of the finished product. The
pragosed artwork is that which is currently supped, ag submitted to Medsafe with the Self-
Agsessable CMN dated 24/08/2004. This is acceptable,

4. i the labels for the reformutated products are similar o the iahels for the current
few Zealand innovater products then the packaging for the reformulated products
must be labellet with the words, “New Formulation”, for an appropriate period of
fime to ensure that the different Tormuiations are easily distinguishabile,

GlaxaSmithKline believe it is not necessary to add the wards “New Formuldation” to the
packaging artwork for the reformuiated product for the foliowing reasons:

« This iz not a requirement of the New Zealanc Medisines Regulations and Guidelines.

«  Mew Zealand health professionals will he notified of the change in formulation of Elfroxin
fablets vig a specific nofification letier,

This ts accepiabile.
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The reformulated tabiets and the cuarrently approved tablets are distinguishable by
appearance as detailed below:

Currertly approved fablets:

50 mog: small white, biconvex tablets, engraved "30" over a bisecting breakline.
100 meg: smal yeifow, biconvex fablats, engraved 1007 over a bisecting breakling.
Reformuiated tabiets:

50 meg: white io off-white, round, bisonvex tablets, imprinted with GS 11E on one face and
58 on the olher.

100 mog: white o off-white, reund, biconvex tablsts, imprinted with GS 21C on one face and
100 on the other.

& The datasheet must nclude 2 description of the colour and dimensions of the
{ablets and any markings on them as per the New Zealand Medicines Regulalions
and Guidelines Velume 1.

A description of the colour and dimensions of the tablets, as well as marldngs has been added
to the Pregentation section of the data sheet. This is acceptable.

6. The datasheet must specify contraindications as per the New Zealand Madicines
Regulations and Guidelines Volume 1, or the applicant must justify why this is not
necessary.

The draft data sheet has been ravised to comply with the reguirements for data shest content
and siruciure, as per the New Zealand Madicines Reguiations ang Guidelines Valume 1.
Cantraindications are now specified. This is acceptable.

7. The applicant should clarify what the numbers next to the headings “Aduits” and
“Children” refer to in the “Clinical particulars” section of the data sheet and explain
what these numbers mean. The applicant should ajso review whether it is
necessary {o include these in the data shest.

The numbers refer to clinica! study references in the Globa!l Core Text for the produci. They
were misiakenly transferred inte the New Zealand data sheet, and have been removed in the
ravised data sheet. This is acceptable,

e

i

1
T
T

A signed declaration relating to the proposed data sheet has not been provided. itis
acceptabie for this to be submitted o the dala sheet coordinator with the proposed data sheet
after approval of this product is published in the New Zealand Gazetie.

9. The applicant must provide evidence of GKMP for SlaxoWelicome GmbH & Co,
Industrisstasss 32-38, 235843 Bad Oldesloe, CERMANY that has not expired.

A GuP Preclearance letier from the Therapeutic Goods Administration (TGA) Australia, dated
11/08/2004 has been provided for GlaxoWellcome Gmbi & Co, industriestasse 32-38, 23843
Sad Oldeslos, GERMANY, The lefter remains current un@it 3TOS2007. This is acceptable,
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Jrug substance:

10, The applicant should provide assurance that no significant changes have been
made 1o the manufaciuring process since the Certificate of Suitability was issued
and that any conditions attached to the Certificaie of Buftabiiity will be complied
wiith.

GiaxoSmithKling have confirmad fthat no significant changes have been mads io the
manufaciuring process of levoihyroxine sodivm since the issue of the Cerlificate of Suitability.
Assurance has also been provided that all conditions atiached 1o the Certificate of Suitability
wilf be complisd with. This is acceptable.

11. The applicant should detail the controls placed upon received batches of active
ingredient by the finished product marnufacturer. Certificates of Analysis, issued by
the finished product manufacturer, shouid be provided for three batches of active
ingredient,

The finished product manufacturer routinely performs identity and speeliic rotation testing on
batches of levathyroxine sodium. Balches of active ingredient are approved for manufacture
of the finished products based on the results detailed in the Cerifficate of Analysis from the
supplier.

Generally Medsafe would afso expect the finished product manufacturer to routingly test each
batch of aciive ingredient for assay and related substances. The finished product
manufacturer should routinely fest sach bateh of active ingredient for agsay and
refated substances as well as identily and specific rofation.

Evidence shoutd be provided (o suppori the acceptabiiity of reduced fesiing of the
aciive ingredient by the finished product manufaciurer. Such evigence may include but
not be fmited to information regarding any auditing of the active ingretfient
manufacturer that is performed by the finished product manufacturer, GHMP certification
for the active ingredient manufacturing site and Certificates of Analysis issued by the
finished product manufacturer for batches of active ingredient.

Certificates of Analysis issued by the finished product manufaciurer for three batches of the
finished product have Been provided, However, these detall results transposed from the
supplier's Certificate of Analysis and are not representative of testing pedformed by the
finished product manufaciurer. Cerfificates of Analysis issued by the finished product
meanufacturer for three batches of active ingrodiant reprosanistive of fagfing performed

af the finished product manulacturing sife should be provided,

Prug oroduct:

12. The applicant should confirm that the reformulated tabiets can be halved and
subymit evidence of uniformity and stability of divided dose units.

The reformuiated tablets are not scored and not intended to be halved. The following
staternent has been included in the revised daia sheet: "Due (o a lack of data 1o suppot the
use of crushing tabiets, | is recormmended that thyroxine tablets are only prescribed io
patienis who are able to swallow tablets.” 1t is recommended that this stafement is
amended fo read, "Due o a fack of data fo supporf the use of srushing or halving
tablets, it is recommended thai thyroxine fablets are only prescribed fo pafients who
are abie fo swallow whole tablets.”

Given that the registered dose for some patients is 25 meg, the dosage instructions in the data
sheat have heen revised as summarised in Table 1.
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Tabie 1 Sumumary of revised dosage instructions In the proposed data sheet.

Statement in current dafz sheat

Revised statement

Where there is cardiac disease, 25 mcg daily,
or 50 mecg on aftemnate days, is more suitable.
Iry this condition the daily dosage may be
increased by 25 meg at intervals of perhaps
four weeks.

Where there is cardiac disease, 25 mog given
as 50 mcg an alternate days, is more suiiable.
in this condition the daily dosage may be
slowly increasad by 28 mog inrements (ghven
as 50 meg on alternate days) al intervals of
perhaps four weeks.,

For infanis with congenital hypothysidism a
suitable starting dose is 25 mog thyroxine
sodium dafly, with incremenis of 25 mog avery
two 1o four weeks unili mild toxic symptoms
appear.

For infants with congenital hypothyroidism a
starting dose is 25 mog thyroxine sodium

oiven as 50 mcg every other day is advisabie |
This may be slowly increased by increments
of 25 mey (given as 50 meg on aliemate days

avery two to four weeks unill optimai response

is achieved. This dosing regimen is iifustrated

in Tebie 2.

The same dosing regimer: applies o juveniie |-

myxoedema, excent that the starting dose in ¢
children pider than one year may be 25 1t0 5
meg f kg / day.

The same dosing regimen applies o juvenile
myxoedema, except that the starting dose in
children oider than one yearmay be 2.510 5
meg { kg [ day. The calculated daily dose
equivalent shoufd be rounded to the nearest
25 meg o determine the actual prescribed
dose.

Table 2 {copied from the proposad data sheet}

Bally dosing [

Dosing regimen

25 migrogram

% One 50 microgram tablet on alternate days

50 microgram

Gne 50 microgram tabiet daily

5 microgram

One 50 microgram tabiet daily and ang 50
mcg tabiet on alfernate days

100 microgram

One 100 microgram tablet daily

125 microgram

i

One 100 microgram tablet dally and ore 50
microgram tablet on aliernate cays

The foliowing jusiification for the revised dosage instructions has been provided:

The pharmacokinetic profile of thyroxing incivdes & long plasma hall-life (appraximatsly 7

days). a fow turnaver rate (10 % per day) and a period of 4 {0 § weeks before steady siate
tevels are achieved (Waldestein 1587, Wiersinga 2001}

in studies where alternate dosing regimens have been evaluated, serum levels of

thyroxine, triiodothvroning and thyreid stimulating hormone were generally maintained in
patients treated once- or twige weekly compared with dally dosing (Grebe 1987, Taylor

1994, Reher 1979, Bauhofer 1976).

The sbove changes have been discussad with
are considerad {o be acceptable.

and
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13. The applicant shouid explain why the USP dissolution method was not chosen for
release specification testing of the new products.

As discussad in the iritial evaluation report, several different dissolution media and paddie
speeds, ncluding ose spaaified in the USP {Tast 1), were investigated during development
of the testing method for the reformulated fablets. Digsolution festing was performed on the
batehes of Elroxin tablets that were used in the bioequivalence study. The rasulis genergled
using USP conditions indicated that the two bivequivalence balches were not sufficiently
eqguivalent, as the 2 value was 40 (below the similarity acceptance criteria of 30). Howsver,
the resulls of the biceguivalence study indicate that the two formulations are bicequivalent.

The applicant states that the results demonstrate that the USP dissolution conditions may be
too discriminatory for Eltroxin tablets. For example, # USP conditions were used as pari of
release kesting, it may result in balches fafling fo mest the required specification, el siill
providing accepiabie in vivo characteristics.

This explanation is acceptable.

14, The applicant should justify the diseriminatory nature of the dissclution method
chosen for release specification testing, glven that it uses aj
and a“ paddle speed than the current USP method.

To demonstrate the discrimmnatory nature of the proposed dissclution test method, results
from testing batches of Elfroxin tablets manufaciured using low and high comgression
pressures were compared. The results are presenied in Tables 3 and 4, The resulis show
rapid release of the active ingredient from the low compression tablets, which mest the
dissoiution specification {Q = 70 affer 45 minutes) after 10 minutes, Much slower release of
fevothyroxine sodium was cbserved for the high compression tablels, which failed to meef the
required dissolution specification. These results indicate that the dissolution test methed
proposed for use at release and expiry is capable of discrimninating between lablets of varying
hardness.

A comparison of the resufts for the batches used in the bivequivaience study was also
pravided and is presenied in Table 5. These results show thai dissolufion: rates for the
reference and test products arg similar in the dissolution system proposed for releass and
expiry testing of the finished products.

Table & Comparison of dissolution rates Tor reformulated 50 meog tablels

Crushing Levothyroxine sodium released (%)
s‘:f{g?m Fie T T 55 3b 43 &6
28 Mean {n=5) a3 a8 88 | a5 a6
Range 90 - 96 B - 92 G2 ~- 101 92 — 100 g3 - 102
RsSD 2.4 2.7 30 28 3.5
B3 ; Mean (n=6) 25 i 41 51 63 72
Range 18- 32 31583 39 - 66 45 - 80 58 87

RSD 24,0 204 | 238 | 215 174
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Table 4; Comparison of disselufion rates for reformulated 100 meg tableis
manufactured using low and high compression pressures.
Crushing | Levothyroxine sodium relzased (%)
St‘;i’;?*h “Fime iy 40 ™R T 45 &6
3.7 Mean {n~6) 23 et 87 4B 99
Range 88 - 58 S0 -~ 100 S0 -103 88 - 107 89 . 113
RSD 2.9 43 4.7 5.1 8.3
11.1 Mean (=8} 23 39 51 64 72
Range 17 - 33 2851 | 3848 51— 80 51 .87
R3ID 28.3 211 % 211 16.5

131

Table 5;: Comparisen of dissolution rates for the batches used in the biceguivalence

study.
’ Formulationg Levaihyroxine sodium reicased (%}
i " Time (min) i | 15 30 45 60
¢ Eurcpean | Mean (n=12) 413 4.2 86.4 85.5 97.2 i
1 :
(00 mo0) | Range 35.2-50.0 | 902-88.G 90.2-992 | B45-987 | 94.9-90.7
Bateh 2707 | psp 5.5 3.0 25 g . 18
Crushing
sirength —
48kP |
Reformutated Mesn in=12} 524 79.2 92.2 458 945.5
f
R A10-575| 895-847 | 88.4-053 | 03.0-987 | 93.3-98.4
-
Batch 0273 | pspy 5.9 5.1 25 18 18
Crushing
strength ~
6.4 kP

14. The applicant shouid state how many fablets were lested from each batch of the

reformulated tablets for the dissclution rate comparison using the in-house method

and the USP method.

As per USP requirements, six tablets were fested from the first stage of dissolution {S.). If the
first stage of dissolution failed, the second stage of dissoiution was performed (S;) and
another six tablets were tested, Al batches of reformulated tabiets used for the digsoiution
rate comparison of the in-house and USP method met the specification at the first stage (81},
except for hateh 0274, Batch 0274 failed the first stage of dissoiution testing therefors twelve
tabiets were iestad for this batch. This is acceptlable.

15. The applicant shouid explain what the!

loss on drying of the final blend.

The applicant has confirmed that thej
final hiend utilises a commarcially avai
weighing scaie and the tesl is performed at 106°C for

drying is automatically caicuiated and displayed by the app

miethod is that is used for testing

miethod used for testing loss on drying of the
abie nalance. A sample of tablet biend is placed on the
B (i pericd). The loss on
araius. This is accepiahie.
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18, The applicant should confirm whether release limits for dissolution apply fo
individual units or to the mean of a parficular nurmber of units.

The applicant has confirmed that the release limits for dissolution apply fo individual units, as
per USP recuiremenis. The acceptance criteria are presented in Table § and are accepiable.

Table 6 Dissolution Acceptance Criteria

, Stege Number Tested Acceptance Criteria
; 5, 3] Each unitis no{ less than 0+ 5%
Q=70 %)

S. 6 b Average of 12 units (ST + S2) is
| , equst to or greater than Q, and no
i unit is less than Q - 15 %
|
i

(Q=70%)

17. The applicant should confirm the quantities of tefrac, HDPRDE, unknown impurities
and inial impurities that are contained in the NZ innovator producis, Data from at
teast three batches of the NZ innovator product should be provided. If the New
Zealand innovator products do contain tetrac and HOPhDB, the applicant should
exglain why Medsafe was not noiified about thess impurities previously.

The following information has been provided regarding the detection of tetrac and HEBPRDE:

During the refarmuiation of Eltroxin tablets, the analyiical methods were reviewed and further
analytical development ook place as required. The enkancad BPLC methodelogy used 1o
detemmine drug reiated impurity content in the reformulated tabiets enables better resolution of
peaks, leading to the identification of paaks for tefrac and HDPNRDE acid, which had not been
pravicusly seen using the old mathodology.

Following dentification of tetrac and HDPhDE acid, baiches of current Elfroxin tabists were
tested to determine the lavels of these impurifies. The analytical methods hava besan
developed and validatsd for testing the proposed Eltroxin formulation; however the company
cansider the methads to be suitable for comparative analysis of the old and proposed Eltroxin
products.

Current Eltraxin tablets contain both tefrac and MOPhDE acid. The results of impurity testing
for the current fablets using the revised HPLC methodology are presented in Tables 7 and 8.
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Tabie 7: Drug related impurities in the current New Zealand Eltroxin 56 mog
formulation affer 3 years storage (room femperature).

| Sample iD impurity condent
Tetrac (%3 HOPRDE acid | Total unknown | Toial impurities
(%]} mpurities (%) {%}
: Bateh 2H5T1 0.66 0.58 3.07 4489
sanufactured:
August 2002
: Baich 26427 0.81 0.58 283 422
¢ Manufaciured: !
July 2002
Batch 255259 D.52 0.54 392 5.28
Manufactured:
July 2002

Table §: Drug related impurities in the current New Zealand Elivoxin 100 meg
formulation after 3 years storage {room temperature].

| Sample 1D Impurity content é
Tetrac {%) HDPhDRE acid | Total unknown | Tolal bmpurities
(%} impurities {%} {%)
Baich 2G487 0.8% 0.55 315 459
Manufaciured;
July 2002 :
Batch 25406 0.80 0.56 268 4,01 ‘
Manufactured:
Judy 2002
Batch ZE486 .82 447 227 3.66

Manufaciured:

July 2002

The results support the accentabiiity of the proposed sheff-life specifications for the finished
product including tetrac NMT 1 % and total impuriiies NMT 5 %. The proposed sheif-iife
specification for HDPhDB ie discussed in Question 22,
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18, Release specificeiicns should include testing for tablet dimensions,

Given that tabiet dimensions are controlied to some degree during compression by the dics
and punchas of the tabletting machinery and in-process controis include uniformity of weight,
it is not necessary for the refease specifications to include limits for tabiet dimensions.

The tzhiet dimensions have been provided for information only:

2bmeg

Diameter. 6.0 - 8.2 mm

Height: 27 - 3.2mm

108meg

Diameter: 50 - 8.2 mm

Height: 3.2~ 3.7 mm

14. The applicant shouid confirm that ali release specification tests are conducied on

every batch. If there is reduced testing for some parameters, the reasons for this
shouid be stated.

GiaxeSmithkline have confirmed that all release specification tests are performed on all
batches of the finished product al release.

20. The applicant should confirm whether shelf life specifications for dissolution are
based on the USP mathod or the method used for reigase testing of the
reformulated producis,

Glaxe8miinKline have confirmed that the proposed dissolifion method for stabllity testing is
the same as that applied at the fime of release. This is acceptable.

21. The applicant should confirm which formulation (batch number: G83102} was used
1o justify HDPhDB acid shelf iife specifications for the reformulated products and
siate what the shelf life of this product is and the name of the regulatory
authority{s) that it is approved hy.

Eltroxin 100 mog batch number GG3102 was manufactured using the current Furopean
formulation as manufaciured by GlaxoSmithKline at Poznan, Poland and Bad Oldesios,
Germany. This formulation is registered Tor marketing in Holland, Denmark, Poland, the
Czech Repupiic and Lithuania. Detaiis of the European formuiation are attached to the indtiai
evaluation report.

HEOPhDE acid content of Ihe current Egropean 100 mog formulation {batch GU3102) is
summarised in Table 10,
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Table 10: HDPHDB acid content of the current Eurapean Elfroxin 100 meg formutation

Batch Storage time {months)]  Storage conditions | HDPhDB acid content|
© 1% wiw relative o |
levothyroxine sodium l
cotitent} ‘
GLITee 18 25°CE0% RH 1.6
30°CIB60% RH H 2.0
24 28°CI60% RM 2.4
30°CIB0% RE 3.0
5 34 25°C/80% RH 3.0

The shelf-ife for the current European tablets is 38 months. The applicant sintes that safe
and efficacious use of the European formulation has been demonstrated aver many vears of
clinical usage, representing millions of patient vears of exposure since 1882 {e.g.
approximately 1.9 million patient years of exposure 1o Eliroxin worldwide during 1997 and
19898, based on available sales volume data and assuming a standard daily dose of
levathyroxine sodiur of 100 moeg).

The company also state that the structure of HDPhDB acid has been analysed using the
DEREK (Deductive Estimation of Risk for Existing Knowledges) SAR application, which is an
industry accepted standard for the in silico prediction of genotoxic Hiability. The analysis
reveaied no structural features that would give cause for concern with regards to potential for
genoioxicity,

A comparisen of HDPhDB acid content for varipus batches of the current New Zealand
innovator, the European innovator and the reformuiated tablets is provided in Table 11,

Further evidence is required to support the proposed sheif-ife specification for HDPHhDB acid
for the following reasons:

« The reformulated tablets contain significanty more HDPhDB acid than the current New
Zealand innovator products,

« Data froim only ong hatch of the European produdt has been pravided 1o support the

Further evidence should be provided fo support the proposed shelf-life specification
for HDPhDB (NMT 2.5 %}. Such evidence may include but not be lmited to safety /
toxicological data refeting fo batch GO3102 of the European innovator product and
further impurity data for two batches of the 100 mog strength of the European
innovator proguct and three batches of the 50 mcy strength of the European irmuavator
product.
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November 2001}

Product Strengih Batch Number Storage details HDPHhDB content |
%] ’
Current New 50 meg 2HE1Y 36 months at room 0.58
Zealand innovator (Manutacitived temperalure
product 0872002}
2G47T 36 months at room 0.68
{Manufactured temperature
G7620023
2F528 36 months at room 0.54
{Marifactured temperaiure
O7/20602)
00 meg 23487 36 months at room 0.55
{Manufacturesd lemparatre
0752002} :
2G408 36 onts at room | 4.56
{Manufactuned temperature
07/2002)
2E485 36 months al reom 0.57
{Manufactured tempearalure
{ O7/2002%
European innovator 100 mag G03102 34 months at 25°C 36
product & % R
Reformulated 50 mog 0278 24 months al 28°C 1.8
producis {Manufactured 80 % RH
MNovember 2601} .
; Q275 24 ronths & 25°C 1 1.8
! {Manufactured 80 Y% BH
Navember 2001)
cz74 24 months at 25°C 18
{Manutactured 80 % RH
November 2007) |
160 meg 0775 |24 monins & 25°C 15
{Manufactured 80 % RH
November 2001}
Q272 24 months al 25°C 1.8
{(Manuiacturad 8 % RH
November 2001}
0271 24 months at 25°C 1.3
IManufactured B0 "% RH
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22. Given that the limits for tetrac, HDPHDB and unknown impurities are 1 %, 2.5 % and
1 % respectively, the applicant must justify why the total impurity Himit in the shelf
life specificalions is so high.

Aftzr reviewing the stability profiie for the reformulaied tablets after storage for 24 months, the
company has revised the shelf-ife specification for tota! Impurities from NMT 6 % 1o NMT § %.
Based on the impurity resulis provided for the current New Zealand produsts the proposed
shelf-ife specification for total impurities of NMT & % is acceptable. It is noted that a
specification for otal impuritias is not included in the currently approved release and expiry
specifications for the New Zealand innovator product.

23. The applicant must submit signed Certificates of Anaiysis for three production
scale batches of each strength of the finished product. 1t is expected that the
Certificates of Analysis provided will provide evidence that the reformulated tablets
comply with release specifications for tablet imprinting and the UV identification
tost

Certificates of analysis have not been provided for either sirength of the finished produet, The
applicant has provided assurance that Certificates of Anaiysis {(including release data for
tablet imprinting and the UV identification test) will be provided when they become available at
the time of next mamudacture.

The applicant should explain why Certificates of Analysis were nof issued for batches
0274, 0275, 0276, 0271, 0272 and 0273 of the reformulated products.

24, The applicant should provide signed Certificates of Analysis for the polypropylens
botties and LDPE caps.

Certificates of Analysis have heen provided for the polypropyiens botiles and L.DPE caps and
are acceptable.

Stability:

25, The applicant shouid state the proposed shelf life and storage conditions for the
active ingredient and provide stability data to support these.

The applicant has confirmed that a retesi period of 24 months is applied to levathyroxing
sodium when stored at lemperalures up {0 25°C, and protected from light and moisture.
Based on the siability data provided this s acceptable.

26. The applicant should outling the on-going stability protocol for commercial batches
of each sfrength of the reformulated products.

A copy of the stability testing protocol has been provided. However, delails of the number of
batches that will be placed on post-approval stability studies have not been provided. The
applicant should commit fo placing at least one produciion scale batch of each
strengyth of the finished product annually on stabifity tials,

27. Given the hygroscopic nature of levothyroxine sodium and the poorly defined
starage conditions in the informal stabifity study, the applicant should make a post-
approval commitment to perform a formal stabiilty study for three batches of the
triturate stored in the proposed packaging for 6 months at 25°C / 60 % RK.

GlaxoSmilhikine have made a commitment to perform & formal stability study for three
paiches of the levothyroxine sodium triturate stored In the proposed packaging for 6 months at
25°C /80 % RH.
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2B. The applicant shoutd provide a description of sampling methods for the primary
stakifity studies including confirmation of how many tablets were fested from each
batch.

Details of the sampling methods used for the primary stability studies have been providad and
are acceptable.

29, it was noted that some dissolution results for one batch of the 50 ug product {batch
ruimber 0274) fell below specification after 12 and 18 months of storage af 25°C / 80
% RH. The applicant should discuss these resuits and if possible provide an
sxplanation,

The applicant has confirmed that some low dissolution resuiis for Individual {ablets from batch
0274 were recorded at Stage 1 of testing after storage for 12 and 18 months at 25°C /60 %
RH. Furthertesting demonstrated that the tablefs complieg with USP acceptance criteria at
Stage 2. The applicant considers these results to be anocmalous because such fow individual
resuits wers not seen during testing at the 24-month fime point for batch 0274, or during any
fimepoint at the propossd storage conditions for the aiher stability balches. The dissolution
rasuils are accepiable.

The stabtiity data provided support the proposed shelf-life of 24 months at or below 25°C.

Biopharmaceutical dala:

30. The applicant should justify why they have submitted a biostudy comparing the
new preducts with the European innovator protducts and not the NZ innovator
products.

Tha current Eurcpean formulation of Eliroxin was registered in New Zestand from 08/04/1881
to 08/05/1992. In 1982 the formulation of the tableis was changed to the currently approved
formulation. The bioavailabilify of the current New Zealand product was supported by
digsolution data rather than a bioeguivalence study, Therefore, the European product is
considered the oreferred reference product rather than the current New Zeasland innovator
product,

31. The applicant should confirm whether the reference product is controlled ic
dissolution specifications priar to distribution and, if so, provide detsils of these
specifications.,

The applicant states that the reference product

monitored and batches comply with a limit of]

dissoiution 1ast methad used have nat heen pi
benefit, further information will not be requested.

tE

ean formudation) is periodicaly
Deatails of the
information is of limitea

32, The applicant should justify the discriminatory nature of the comparative
dizgoiyiion test performed in pH ¢ medium without surfactant between the
Eurcpean and MZ innovator products. The applicant should also justify why the in-
house dissolution method used for release specification testing was not used to
compare the European and NZ innovator products.

The dissolution conditions used for comparative dissolufion testing between the Eurcpean and
current New Zealand products were based on the monograph for levothyroxine tabiels in
sadier editions of the USP (pricr to USP 24}, The applicant siaies that the solubility of
fevothyroxine sodium was also taken into consideration; it s higher at pH 1 than in less acldic
rmadium.

Digsolution method development was progressed as part of the reformuiation development
work, therefore the method propesed for release of the reformulated tabiets was not avaliable
for the comparative testing of the innovator products.
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The applicant also stales that addition of 0.2 % SBS has no significant influence on
levathyroxme dissalution rates and that the aim of the addition of 0.2 % S0S to the medium
{as applied in USP 24 First Supplement) is io prevent levoihyroxine sodium adsorption on
fillars. A dissolution rate comparisan for the reference product used in the biostudy (batch
2707) shows that the rate of dissolufion was not significantly affecied by the addiion of02 %
sodium dodecyi sulphate,

The above justification is accepiabie,

33. The applicant should provide avidence that the similarity calculations using
similarity factor 12 are valid for the dissolution comparizons of the European and NZ
innevator products. :

Evidence that the similarily calculations using similarity facior £2 are valld for the dissclution
comparisons of the Eurepean and NZ innovator products has not been provided. However,
this is no longer necessary as the European formutation was approved in NZ from 08/04/1981
to DB/05/1882.

34, The applicant should confirm the temperature of the dissolution system used to
compare the European and the MZ products,

The temperature of the diesclution system used to compare the European and the NZ
products was 37°C. This is acceptable.

35. The applicant should provide evidence that the similarity calcuiations using
similarity factor §2 are valid for the dissolution comparison of the reference
(European formulation) and test {new formulation} products.

The requested information has not been provided (refer to question 34}

The applicart shouwld provide evidence that the similarity calculations using similarity
factor 12 are valid for the dissolution comparisos of the reference (European
formulation) and fest (new formulation} products. As delailed in the initis! evaluation
report, in order for simifarity calcufations using simftarity factor {2 to be valid the
following must apply:

o Affeast twe dats points must be less than or squat t0 85 % and no more than one
data point shouid be above 85 % {if more fhan one dala point above 85 % fs used,
false simiarities may be concluded]).

o {f mean data is used, the % coefficient of variation at the earlier time points {e.g., 15
minutes) showld not be more than 20 %, and af other fime points should not be
more than 10 %.

38, The appiicant shouid provide juriher dissolution profile comparisons for the 106
mog veference (Eurangan formuiation) and test products (new formulation) af pi 4.5
and 6.8.

Dissolution prefile comparisons have been provided for the 100 mog reference {European
formuiation} and fest products [new farmuiation) at pH 4.5 and pH §.8. The resuits are
presented in Figures 1and 2.

The 100 mog reformulated tablets were slower to disselve than the 100 meg European
product. The applicant stales that this is becauss of the diffsrent charactenistics of the
excipients in sach fermulation. The current European formulation is laciose-based and the
major excipients are iargely soluble, whereas the reformulated tablets contain largely insoiuble
excipients (in agueous media). Given that the typical Tmax putlished in the lerature for
thyroxine is 2 to 4 hours, it appears that dissciution is not the rate-imiting step in the
absorption of isvothyroxine from a tablet formulation. Therefore it is unlikely that the
differences in dissolution ohserved at pH 4.5 and 6.8 between the 100 meg reformuiated
tablets and the 100 mog Eurapean tablets will result in significant differences in bicavailability.
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Figure 1:
' Dissolution Profiles for Elfrozin Euronean
| Formulation and Reformuiated Tablets, 100 mog in
Acetate Buffer (pH 4.5}
E 20
e ﬁ = g0 i—&— Cyropean Formulation |
- 6 (Batsh 27073
£ | ;
g 3 e {2~ Reformulated Tablets |
g >0 0 {Bateh 3272} :
2o 3
8 o
o 50 100
Disssiution Time {min)
Figure 2;

; Dissolution Profiles for Eltroxin European
Formuiation and Reformudated tablets, 100 meg in
Phosphate Buffer
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37. Dissolution proflie comparisons should be provided for the 50 ug tablets (Eurepesn
formulation versus reformulated tablets) using the proposed in-house dissolution
test methodgd £ and pH 4.5 and 6.8.

Dissolution profile comparisons have been provided for the 50 meg Eurepean formuiation and
the 50 meg reformulated tablets using the praposed in-house dissoution test method, acetats
buffer (pH 4.5) and phosphate buffer {pH 6,8). A paddie speed off L was used for ail

tesiing. The resulls are presenied in Figures 3, 4 and 5. '

The resulis show that dissolution of the 50 mog reformulated tablets and 50 meg Eurnpean
tablets are similar in the dissolution system proposed for testing of the reformulated izbiets at
relsase and expiry. I more basic madia (pH 4.3 and 6.8} dissolution of the 50 mog
refermulated tabiets was slower than for the 50 mog European tabiets. For the reasons
discussed in Question 37, it is unlikely that the differences in dissolution observed at pH 4.5
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and 6.8 between the 50 moyg reformutated tablets and the 100 meg Eurcpean tablets will resutt
in significant differences in bicavaiability.

Figure 3:
Dissolution Profiles for Eltroxin European
Formulation and Reformulated Tablets, 50 meg §
B o2 o ss f
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Figure 4:

Digsolution Profiles for Eitroxin European
Formulation and Reformulated Tablets, 50 meg in
Acetate Buffer {pH 4.5)
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Figure %
Dissoijution Profiles for Eltroxin European

Formulation and Reformulated Tablets, 58 mog in
Phosphate Buffer {pH £.8)
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38. The applicant should justify the absence of a hicstudy comparing both strengths of
the new products with both strengths of the reference products given that the
reference products are not direct scales.

The ustification provided by the applicant is that the 50 meg and 100 mcg reformuiated tabiets

are direct scales and have similar dissolation profiles in media of varying pH (ph 1, 2, 4.5 and
6.8).

38. Givern that the absorption of levothyroxine is altered when it is administered with

food, the applicant should justify why it is not necessary to perform a biostudy in
non-fasting subjects.

Given that the biequivaience study to support the reformulation was performed in
accordance with FDA guidance and that the dosing advice provided by 88K for Eitroxin
tablets recommenids that the tabiets are teken on an empty siomach. 1t is not censidered
necessary to perform a blostudy in nen-fasting subjects.

49, The appiicant should provide full details of the bicstudy assay methods that were
used, nciuding details of the internal standards,

The plasma sampies were analysed Tor {otal and free thyroxine (TT4 and FT4), total and free
tri-iodothyroning {TT3 and FT3) and thyraxine stimulating hormene (TSH) using a commercial
assay kit (AXSYM Total T4, Free T4, Total F3, Free T3 and hTSH Witrasensitive i)

Cetails of the assay methods have been provided. internal standards were provided with the
assay kil. This is acceptabie,

41. The applicant should confirm that the validation data were generated at the site
used for assaying the actual study samples.

GiaxaSmithKline have conflrmed that the validation data was generated at the site that
assaved the study samples (W & T Laboratory, Berlin, Germany).
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42, Validation reports should be provided from W & T Laboratory to demonstrate that
the assay methods used io measure both total and free levothyroxine and -
iodothyronine are validated for specificity, linearity, precision, accuracy, resovary
and stability.

Validalion data for the assay methods has been provided from W & T Lakoratory. The
methods have been validated for precision, accuracy, inearity and stability of soluticns.
Specificity and sensitivity testing was performed by the manufacturer of the testing kits and
hot at W & T Laboratory. The validation dala provided is acceplabie.

43. Quality control information relating te the sample assays should be provided
inciuding concentrations of daily calibration standards, the criteria for accepting
assay resulis and the concentration of QC (seeded coniyol) samples.

Concentrations of the calibration standards have been detailed (refer to Table 12} and are
acceptable. The AxSYM instrumentaiion is calbrated once without further caliration uniess
the internal quality contrals are out of range or a reagent kit with a new iot number |5 used,
This is acceptable.

Table 12: Summary of calibration standard concentrations.

WMethod { Range of Calibration Standard
} Cencenirations
FT3 0-46.08 pmal 7 L
Fia G-77.22 pmol /L
T3 0—12.28 nmol fL
T4 0 - 308.88 nmot/ L
TSH Q-100.00mU /L ;

The assays were controiled by the use of internal quaiity controls. Assay resulis have to fall
within the range defined by the internal quality controls to be acceptable. The concentrations
of the quality control samples are provided in Table 13,

Table 13: Concentration of the guality control samples.

Method Biorad Lot Number | Target Range of accuracy |
FT3 40131 330 pmol f L 260-380pmol/L
{1132 10.00 pmot /L 8.00 - 12.00 pmot/ L
FT4 40131 470 pmotfL 380 -5870pmot/ L
40132 12.00 pmet . .00~ 14.00 pmel F L
R 40131 134 nmoi/L 10816t nmol/L
40132 i 2.80 nmol/ L. 2.30-350nmal /L
i 50137 I 41.00nmoli L 3116 - Eh.84 nmal I L
40132 88.00 nmot /L 67,64 — 11038 nmol/ L
TSH 40131 043 mli/ L 034 -0.52mU/L
40132 500 mU/L 400 -610mU /L
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The quality control sample assay dats confirm that the siudy samples remained stable and
that the assay data are reliable.

44, The applicant should provide pharmacokinetic perameters and statistical analyses
based on the results adiusted for baseline endogenous T4 consenirations, or justify
why this is not necessary.

GlaxeSmithiline has performed a stalistical analysis of data that has been corrested for pre-
dose values of levothyroxine T4, Pre-dose sampies were collected for levothyraxing at the
fime points of ~34, «15 and O hours. To correct for the values, the average of thesa thres
measuraments was subiracted from each of the post-dose T4 measurements. isolated
samples with a negative vaiue (n = 21 of 2000 samples) were omitted from the
pharmacckinetic anaiysis. The applicant stafes that these calculations are provided in
Appendix 13; however, the resulls have not been provided {2 second copy of the GIMP
certificate was provided instead). The statistica! caleulations for the dats adjusted for
baseling endogenous T4 concentrafions should be provided.

The applicant states that foliowing the correction for pre-doss levels of T4, bicequivalence
was demonsiraled betwean the two Elroxin formuiations as the 80 % confidence limits for
Cmayx and AUCy, of FT4 and TT4 were within the acceptable range {0.80 — 1.25), ltis also
stated that the Tmax valkies were similar for the two formulations.

45, This application has been submitted for approval under the Intermediate Risk
Stream. However, the biostudy provided does not meet Medsafe Intermediate Risk
Bfream criteria for demonstration of bloequivalencs, as the reference product used
is not the New Zealand innovator product, Therefore, further information is
required as detailed below:

Please provide either a bioaguivalence study comparing the reformulated products
and the New Zealand inngvator producis, or 2 biveguivalence study comparing the
turopean innovator products and the New Zealand innovator products.
Alternatively, clinical data supporting the safety and efficacy of the Eurgpean
formulation, or the new formulation should be submitted via the High Risk Medicine
Stream.

Since the Initial evaluation of this new medicine application, i has become apparent that the
Eurcpean formulation (same formulation as the reference product) was appraved in MNew
Zealand from 08/04/1981 to 08/05/1882. In 1892 the formuiation of the tablets was changed
from the Eurcpean formuistion to the eurrently approved formutation based on disscluttion data
{comparative dissolution testing between the Europesn formulation and the currently
approved formulation in the same dissolution system was not parformed at this time),
Although the Eurepean formulation and the currently approved formuiation have notbeen
shown {G be bipequivaleni, they have similar dissolution profiles in mediz at pH 1, 4.5 and 8.8,
Furthermore, the fact that the European formulation was spproved in New Zealand from
08/D471981 1o 08/058/1982 provides evidence to support the safety and efficacy of the
European formuiation. It should also be noted that both the European product and the current
hMew Zealand innovator product are markefed by the same company based on the same
clinical data.

In summary, the use of the European product as the reference praduct in the biostudy is
approprate, and demanstration of bioeguivalence to this product implies a demonstration of
safely and efficacy.

Comments:

A public meeting co-sponscred by the Food and Drug Administration and the American
Thyroid Associziion, The Endocrine Society, and the American Association of Clinical
Endocrinclogists was hekd in Washington, DC on Monday the 237 of May 2008 to discuss
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levothyroxine sodium therapeutic equivalence. Details of presentations from this meeting are
available at hitn/hwww fda govioder/mesiingfevotihivednePresentations im and the minutes
at http:/fwnnw fda govicdar/meeting/Laevothyroxine Transcript20080523 pdf. A concern raised
at the meeting was whather the acceptance criteria {90 % confidence interval within an 80 -
125 % accaptance range) for bioequivalence are too wide, given that levothyroxing is a
narrow therapeutic index drug. This may nead {o be congidered by the Generics
SubCommiltee.

It wag also apparent from the minutes of this meeting that in addition (o analysing the results
for levothyroxine unadjusied for baseling the FDA routinely request that appiicants perform a
bassline correction prior fo analysing the resuits for levathyroxine in hicequivalence studies.

Resulis after baseline correction will be requesied as supporing data given the conirovarsy
over the importance of baseline comection,

Assessment:

1. The finished product manufacturer should routinely test each bateh of active
ingredient for assay and related substances as well as identity and specific rotation.

2. Evidence should be provided to suppost the accepiability of reduced testing of the
active ingredient by the finished produst manufacturer. Such evidence may inciude
but not be limited to information regarding any auditing of the active ingredient
manufacturer that is performed by the finished product marufacturer, GMP
ceriification for the active ingredient manufacturing site and Certificates of Analysis
issued by the finished product manufacturer for batches of active ingredisnt.

3. Cerlificates of Analysis issued by the finished product manufacturer for three batches of
the finished produst have been provided. However, these detall results fransposed from
the supptier's Certificate of Analysis and are not representative of testing performed by the
finished product manufacturar, Certificates of Analysis issued by the finished product
manufacturer for three batches of aciive ingredient representative of testing
performed at the finished product manufacturing site should be provided.

4. The following statement has been included in the revised dala sheet: “Due to a lack of
data to support the use of cruehing iablets, it is recommended that thyroxing tablets are
oniy prescribed fo patients who are able to swallow ablets.” It is recommended that this
statement is amendad to read, “Due to a lack of daia to support ihe use of crushing
ot halving tablats, it is recommended that thyroxine tablsts are only presoribed io

patients who are able to swallow whole tablets.”

5, Further avidence should be provided to support the proposed shelidife
specification for BDPHhDE {NMT 2.5 %). Such evidence may include but not be
limited to safety / toxicolagical date relating to baich G03102 of the European
innovator product and further impurity data for two batches of the 100 meg strength
of the European innovator product and three batches of the 50 meg strength of the
European innovator product,

6. The applicant should explain why Certificaies of Analysis were not issued for
katches 0274, 0275, 0276, 8271, 0272 and 0273 of the reformulated producis.

7. The applicant should commit to placing at least one production scale batch of sach
strength of the finished product annually on stability tdals.

8. The appilicant should provide evidence that the similarity calculations using
similarity factor #2 are valid for the dissolution comparison of the reference
{European formulation) and test fnew formutation) products. As detailed in the
initial evaluation report, in order for similarity calculations using similarity factor 12
to be valid the following must apply:
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Af least two data points must be iess than or egual to 85 % and no more than one
data point should be above 85 % (if more than one data point above BS % is used,
false similarities may be concluded).

¥ maan data is used, the % coefficient of varlation at the sartier fime points (e.g,, 18
minuies} should niot be more than 20 %, and at other fime points shouid not be
more than 10 %.

8. GlaxoSmithKiine has performed a statistical analysis of data that has been
correcied for pre-dose values of levothyroxine T4, The applicant states that these
caiculatisns are provided in Appendix 13; however, the resufis have not been
provided {a second copy of the GMP certificate was provided instead). The
statistical calouiations for the datz adjusted for baseline endogenous T4
concerirations should be provided.
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Further correspondsnce

Because the spansor's first rasponse was incomplete or inadequate, further information was
requested via emall on the 16" of Jaruary 2006

1.Please provide assurance that the finished product manuizcturer will routinely fesl sach
baich of active ingredient for assay and related substances, as well as identity and specific
rotation.

2 Pleass provide evidenos 1o support the acceptability of reduced testing of the active
ingredient by the finished product manufacturer. Such evidence may inchude, but not be
limited to, information regarding any auditing of the active ingredient manufacturer that is
perfarmad by the finished product manufacturer, GMP gertification for the active ingredient
mamdachsring site and Certificates of Analysis issued by the finished product manufacturer
for batches of active ingredient.

3.Certificates of Analysis issued by the finished product manufacturer for three batohes of the
fintshed product have been provided. However, thase detall results transposed from the
supplier's Certificate of Analysis and are not representative of testing performed by the
finished product manufacturer. Please provide Certificates of Analysis lssued by the finished
product manufacturer for three batches of active ingredient representative of festing
performed at the finished product manufacturing site.

4. The following statement has been included in the revised data sheet: "Due te a fack of
data to suppori the use of crushing tablets, it & recommended that thyroxine tablets are only
prescribed to patients who are able to swallow tablets.” Please consider amending this
statement to read: "Due to a lack of data to suppori the use of crushing or halving tablats, it is
recommended that thyroxine tabiets are only prescribed to patients who are able to swaiow
whole tablets”

5 Please provide lurther evidence fo support the proposed sheif-life specification for
HOPROB (NMT 2.5 %). Such evidence may include, but not be limited to, safety /
toxicological data relating to batch GD3102 of the European innovator product and further
impurity data for two batches of the 100 mog strength of the European innovator product and
three baiches of the 50 mog strength of the Europsan innevaior product,

8.Pisase explain why Certificates of Analysis were not issued for baiches 0274, G275, 0276,
0271, 0272 and 2273 of the reformulated products.

7.Please commit to placing at least one production scale bateh of sach strength of the
firdshed product annually on stabiiity triats.

5 Please provide evidence that the similarity calculations using similarity factor 12 are valid

for the dissclution compariann of the reference (European formulation} and test (new

fermulation} products. As detailed in the Inltial svaluation report, in order for similarity

caicutations using similarity factor 2 to be valid the following must apply:

= Atleast two data points must be less than or sgqual 10 85 % and no more than one data
point should be above 85 % {f more than one data point abave 85 % is used, false
similarities may be conciuded.

e If mean data is used, the % coafficient of variation al the earlier time points {e.g., 15
minutes) shouid not be more than 20 %, and at cther time points should not be more than
10 %.

2 A statistical analysis of data corrected for pre-dose values of levothyroxine T4 has heen

performed. Itis stated that these calculations are provided in Appendix 13 of the most
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recanily submitted informatian; hawever, the resuits have not been provided (a second copy
of the GMP certificate was provided instead). Please provide the statistical calculations for
the data adjusted for baseting endogenous T4 concentrations.
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Resolution of Issues

Date: 06/041Z008

Evaluator: Jacqui Watt

Sponsar's responses (o issues ratsed in the initial agsesement
The sponsor responded to the regusst for information on 27/01/2606.

The respanses received and the evaluator's assessment of the responses are oullined below,

i, The finished product manufacturer should routinely test sach batch of active
ingredient for assay and related substances as well as identity and spesific rotation.

The applicant has confirmed that the finished product manufacturer will routinely test each
batch of active ingredient for assay, related subsiances, loss on drying and colour of
soiution as well as identity and specific rotation. This is acceptabie,

2. Evidence should be provided fo support the acceptability of reduced testing of the
aciive ingredient by the finished product manufacturer. Such evidence may include
but not be Hmited {o information regarding any auditing of the active ingredient
manufacturer that is performed by the finished product manufacturer, GMP
certification for the active ingredient manufacturing siie and Certificates of Analysis
issuad by the finished product manufacturer for batches of aclive ingradient.

The applicant has confimmed that all matetials purchased from a new supplier are subject
to full specification tasting by ClaxeSmithKline (GSK) to ensure compliance with the
specification until reliability of supply is established.

Relizhility of supply is established once the foliowing criteria are met:

e Specifications and related mathods have been agreed betwaen the supplier and the
raceiver.

s Suppliers of matetals considered critical for quality have been audiled.

s Any quality history or background information availabie to GSK regarding the suppiier
hias been reviewsd.

s The materals have been evaluated with regard o thelr intended use,

The approval status of a supplier is periodically reviewed and documented. For suppliers
wilh acceptable performance, an assessment or supplier audit is aerformed at isast every
four years. 1f the audit results are acceptable, the material may be considerad for
certification (which aliows acceplance based on the Cerificate of Analysis with reduced
testingl. Full testing is performed on three consecutive recelpts in-house or by an
approved oulside laboratory to verify the resuits obtained by the supplier. If the results are
acceptabie, the supplier will be certified. The verilication is rapeated on one batch
annually to maintain the certification.

Further information specificafiy relating to the prapesed aciive ingredient manufasturing
site (Sandoz GmbH, Schaftenau Plant, Biochemiestrasse 10, A-G338 Langkampfen, Tyrol,
AUSTRIA) has bean provided as follows:

» A summary of a GSK audit of the sife. The audit was performed on the 29" of
September 2004, The site was found o be GMP compliant.

= A GMP cerfificate issued by the Austrian Federal Ministry of Health and Women, dated
the 28" of September 2005 attesting to the stes compiiance with GMP standards.
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e Certificates of Analvsis issued by the finished product manufacturer for three batches
of active ingredient have Deen provided. The Certificates are representative of {esiing
performed at the finished product manufacturing site. The resulis indicate that ail three
Batches comply with the EP monoegraph for levothyroxing sodivm,

The svidence provided supporis the proposad reduced {esting regimen for the active
ingrediant.

A summary of the active ingredient specifications and test methods applied by the
finished product manufacturer shouid be provided. The sumimary should detall the
freguency of testing for sach of the fests.

3. Certificates of Analysis issued by the finished product manufaciurer for three hatches of
the finished product have been pravided. However, these detail results transposed from
the supplier's Certificate of Analysis and are not represemiative of testing narformed by the
finished product manufaciurer. Certificates of Analysis issued by the finished product
manufacturer for three batches of active ingredient representafive of testing
performed at the finished product manufacturing site should be provided,

Asg discussed above Certificates of Analysis representative of festing by the finished
product manufacturer have been provided for three batches of active ingredient. The
results indicate that ali three batches comphied with the EP monograph for tevothyroxine
sadium. Ths company will be asked to include testing for iodide content, related
substances by liguid chromatography and residual solvents by gas chromatography when
performing {ull testing for batches of the active ingredient.

4. The following statement has been inciuded in the revised data sheet: “Due to & lack of
data to support the use of crushing fablets, it is recommended that thyroxine {ablels are
only prescribed to patients who are abis 10 swallow tabiets.” itis recommended that this
staternent is amended to read, “Due to a lack of data to support the use of crushing
or halving tablets, it is recommended that thyroxine tableis are only prescribed o
patients who are able fo swallow whoie tablets ™

The proposed datasheet has been updated © inciude the reguested staterment. This is
accepiable.

&, Further evidenoe should be provided o support the proposed shelf-life
specification for HDPHhDR (NMT 2.5 %). Such evidence may include but not be
Bloue Tl nf Bt e ednr J fmnitm el et ] o wem e e Bn bbb G_n'}dnfi O S T e Ty
EESHERLETEE 107 DRiWLY / WHAILLHAUILGL Ol Uaild 10 ALy LY Gl Wk FW SPE BETT fonR2E VPVQH
innovator produst and further impurity datz for two batches of the 108 meg strength
of the European Innovator product and three batches of the 50 meg strangth of the
Europesan inniovator product,

tmpurity data for twe further batches of sach strength of the European innovator product
has been provided, The batches were tested for HDPhDE cantent at the end of the sheif
life (duration of storage and storage conditions were not provided}, and the results are
presented in Table 1 (bold fext).
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Table 1: HDPhDE content of Eltroxin tablets
Product Strength Batch Number Storage details HDPhDE
confent (%)
Current New 50 meg 2H811 {Manufactured 36 months at room .88
Zeaaland innovater G8/2002) temperature
product 26427 (Manufaciured 36 months at room {1.58
G7/2002) temperature
2F528 (Manufactured 36 months at room 5.54
i 0702002} | temperature
100 meg 2G487 (Manufactured | 38 months at room 0.55
07/2002) iemperatus ‘
2GADS (Manulaciured 36 monins alroom | 056
G712002) temperature
2E486 (Manufactured 36 maonths at room .57
072002} tamperature
Eurcpean innovator 50 meg 2287 End of shelf life (no 1.92
product further detaiis provided)
: T463 End of shelf life {no 123
further details provided)
! 100 mog GO3102 34 moenths gt 25°C 1 80 % 3.0
i R
2508 ¢ End of shelf life (no 0.95
¢ further details provided)
2707 " End of shell iffe {no 0.56
further details provided)
Reformulated 50 mey G276 (Manufactured 24 months at 25°C/ 60 % 1.8
products Novembar 2001} RH
0275 (Manufactured | 24 months at 25°C 1 60 % 1.8
November 2001) RH :
0574 (iamiaciored | 24 manihs a1 25°G 1 60 %1 1.5
MNovembear 2001) R i
HIC meg 0273 invanufactured | 24 menths st 26°C /80 % 1.2
MNovember 2001} R
Q272 (Manufactured 34 rronins &t 25°C 1 60 % 1.2
November 2001} R
0271 (Manufactured | 24 months at 25°C / 60 % 1.3
Novemnber 2001} RH

The dafe of manufaciure and defaffs of storage should be provided for baiches
2287, TH63, 2508 and 2707 of the European innovator product that were tested for
HDPhDB confent. The date of mamifacture for bateh G03102 of the Euwropean
innovator product should also be provided.

The applicant should explain why there is such a difference between HDPROE
confent in the tablets currently registered in NZ and the reformulated tablets and

Eurcpean tablefs.,
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The applicant should provide details of the HDPHDE limits approved by Europsan
reguiatory bodies for the European formufated tablets as well as the HDPHhDB limit
appraved by Germany for the reformulated fablets,

Any bateh data indicating HOPRDE contont of further batches of the Europsan
fahigls would be appreciated,

. The applicant should explain why Certificates of Analysis were notd issued for
batches 0274, 0275, §276, 0271, 8272 and 0273 of the reformulated products.

The applicant has explained that Certificates of Analysis were not provided for the above
hatches as the tablets from thase batches had not beet Imprinied with the commercial
image.

Certificates of Analysis for batches 0274, 0275, 0276, (271, 0272 and 0273 have now
been provided. The results are considered acceptables.

. The applicant should commit {o placing at least one production scale batch of each
strength of the finished produet annually on stability trials.

A commitment to placing at least one production scale bafch of each strength of the
finished praduct on annual staiility irials has been provided, This is acceptable.

. The applicant shouid provide evidence that the simitarity calculations using
similarity factor 12 are valid for the dissolution comparison of the reference
{European formulation) and test (new formulation) products. As detailed in the
iniial evaluation report, it order for similarity caleulations using similarity factor 2
o be valid the following must apply:

At least two data points must be less than or egual to 85 % and rro more than one
data point should be above 85 % {if more than one daia point above 85 % is used,
false similarifies may he conciuded).

if mean data is used, the % coefficient of variation at the earlier time points (e.g., 18
minufes) should not be more than 20 %, and at other time points should not be
mare than 16 %.

The similarity factor f2 has been recalculated based on the three sarliest ime points for

The first fwo time ooints for the reformulated tablets are balow 85 % while only the values

for the first time paint are below 85 % for the current European formulation. The simitarity
factor obtatned is equal to 50.3, indicating equivalence of the farmulations.

The results suggest that the reformulaied tablets may be siower 1o dissolve than the
European formulated tablets at the earfier time points (5, 15, and 30 minutes). However,
given that the results of the hicequivalence study indicate that the two formulations are
bioeguivalent, any difference in dissciution rate at the earlier fime points does not appear
{0 be of ¢iinicat concem.

Cuoefficients of varigtion have been calculated for the dissolution data used for the
digsolution comparison of the referense (European formuiation} and test (new formulation}
products. The results are acceptable,
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9. GlaxoSmithKline has performed 2 siatistical analysis of dats that has been
corrected for pre-dose values of levothyroxine T4, The applicant states that these
calcuiations are provided in Appendix 13, however, the results have not been
provided (& second copy of the GMP certificate was provided insiead). The
statistical caiculations for the data adjusted for baseline endogenous T4
concentrations should be provided.

The resulis of ihe statistical analysis of the data corrected for pre-dose values of
levothyroxine {T4) have been provided and are presented in Table 2.

Table Z: Results of statistical calculations for data adjusted for bassline
endogencus levothyroxine {T4) concentrations,

Free Unchanged driug {FT4L

Tmax Cmax AUC'E
ih) (pmot/L) {pmoel.hiL)
Treatment
i (Rafsrence) 12.80 284,85
H: (Test product) 11.49 269,39
Statistical analysis: {median oIff} {ratio} {ratio}
B/A:  Esiimate 0.48 90 % 97 %
96 % CI {0.03-0.75) 83-37 % 83-100 %
Total Unchanged drug (T74):
Troax C ALC,
() {rrmoliL) {nmol kL)
Treatmont
i (Reference} 34.89 2088,25
B: {Test product) 74.99 166851
\Stafistical analysis: (median diff.) (ratio} {ratio}
B/A:  Estimale 0.5 88 % 86 %
G0 % ¢ (0.00-1.00} 82-95 % 86-104 %

The
TIPS
U

a0 % confidence intervats for Cpp and AUC, of FT4 and

coeptance rangs.

TT4 were within

the 80-125
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Assessrment:

1

A summary of the active ingredient specifications and test methods applied by the
finished product manufachurer shoult be provided, The summary should detall the
fraquency of testing for each of the {asis.

The date of manufacture and details of storage should be provided for batches
2297, 7963, 2500 and 2707 of the Furopean innovator product that were tested for
HPhDE content. The date of manufacture for batch GG3102 of the BEuropean
innavator product should also be provided.

The applicant should explain why there is such a difference beitween HDPhDE
cortent in the tabiets currently registered in MZ and the reformulated tablets and
Europsan tablefs.

The applicant should provide detalls of the HDPRDE limits approved by European
regutaiory bodies for the European formuiated tablets as well as the HDPhDR limit
approved by Garmany for the reformulated tahiets.

Ay batch data indiceting HOPWhDHE content of further batches of the Eurspean
tabiets would be appraciated.

An email reguesting the above information was sent fo the applicant on the 8 of April 2008,
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Resolution of Issues

Date: 02/06/2008
Evaluator: Jacgui Watt

Sponsor's responses to issues raised in the initial agsessment

The sponsor responded o the request for further information on the 28" of April 2008,

he respenses received and the evaiuator's assessment of the responses is as follows:

1. A summary of the active ingredient specifications and test methods applied by the
finished product manufacturer should be provided. The summary should datail the
frequency of testing for each of the tests.

The applicant has confirmed that the finished product manufacturer will test batches of
aclive ingredient according {0 the following testing regimen.

Table 1: Finished product manufacturer's proposed testing regimen for batches of

the active ingredient.

Test - Limit [ Frequency of Testing
Characteristics : Almost while to slightly Routine
brownish-yeliow powder
dentily
e« Oplical rotation +16° - +20° Routine
e FTIR Posilive Routine
e TFest for sodium Positive Roufing

Appearance of solufion

Not more intensely coloured
than reference solution BY3

1 balch per year

Optical rotation

+18° - +20°

Routing

! Related substances by HPLC

« Liothyronine NMT 1.6 % 1 baich per year

e Other related NMT 1.0% 1 batch per year
substances

Loss on drying 8.0~ 120% 1 batch per year

Assay by HPLO

87.0 - 102.0 %

1 baich per year

The test methods and specifications are those of the EP monogragh for levothyroxine

sodium.

Praviously the applicant stated that the finished product manufacturer would routinely test
sach batch of active ingredient for assay, related substances, loss on drying and colour of
solition as wel as identity. However, { s now proposed that the tests for appearance of
selution, assay, related substances and loss on drying will be performed on only one baleh
ner year,

The following justification has been provided for the proposed reducead testing regimen:
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Full festing is performed on three consecutive baiches in-house or by an approved outside
laboratory to verify the results obtained by the supplier. Once a supplier is certified,
atches are acceptad on the supplier's Certificate of Analysis, although idenfity testing is
performed tor svery baich,

Suppliers with an acceplable performarce are assessad or audited at least every four
years,

The following evidence of GMP has been provided in relafion to the proposed active
ingredient manufacturing site {Sandoz GmbH, Schaftenau Plant, Biochemissirasse 10, A-
8336 Langkamplien, Tyral, AUSTRIAY

e Asummary of 8 G8K audit of tha site. The audit was perfermed on the 28 of
Septernber 2004. The site was found to be GMP compliant.

s A GMP certificate issued by the Austrian Federal Ministry of Health and Women, dated
the 28" of September 2005 attesting fo the sites compliance with GMP standards.

The above justification supporis the proposed reduced testing regimen for appearance of
sohdion and loss on drying; however Madsafe would still expect that the finished product
manufacturer would test every batch of active ingredient for assay and related substances.
The finished product manufacturer should test every batch of active ingrediant for
assay and related substances,

2. The date of manufacture and details of storage should be provided for batches
2297, 7963, 2508 and 2707 of the Eurcpean innovator product that were tested for
HDOPRDB content. The date of manufacsture Tor bateh G03102 of the European
innovator product should also be provided.

The date of manrufacture and detlalls of storage have been provided for batches 2287, 7863,
2508 and 2707 of the Eurepean innovator preduct. This information is detaited in Table 2.

Batches 2287, 7963, 2508 and 2707 were all manufacturad at the proposed finished product
manufacturing site (Bad Oldesioe). Batch G83102 was manufactured at a different
manufacturing sile (Poznan) and the date that this batch was manufactured has not been
provided,
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Table 2: HDPhDB content of Elfroxin tabliets
Product Strength Batch Mumber Storage detalls HDPhDB
content (%}
Currerd MNew 50 mog k511 (Manufactured | 36 months at room 0.66
Zgaland innovator 08/2002) temperature
product
26427 {(Manufactured 36 months at room (.58
L7120023 temnperature
25529 (Manufactured 36 months st room .54
07/2002) temperature
100 meg 2G487 (Manufactured 36 months at room 0.55
g7i2042) tmmperature
206406 (Manufactured 36 months &t room .56
07/2002) tenwerature
2E486 (Manufactured 38 manths &l room 9.57
07/2002) temperatura
Eurapean inngvator &0 moy 2297 {Manufaciured st 36 menths at room 1.92
product Bad Oidestos, temperaiure
(3/09/2002}
7063 (Manufactured 8t 36 months, 25°C/B0%RH 1.23
Bad Oldesloe,
1004720013
100 meg Ge3102 34 monthe al 25°C /80 % 3.0
{Manufactured at BH
Poznarn,
manufacturing date
not specified)
2508 (Manuiaciured at 36 months at reom 4.65
Bad Oldesios, temperalurs
G2/08/2002)
I 2707 {Manufaciured at 36 months at rocm 0.66
Buad Cldesioe, {emperature
2302002 l
Reformulated 50 mog 0276 (Manufsciured | 24 months at 25°C 1 60 % 1.8
progucts Novernber 2601} RH
G275 {Manufactured | 24 months at 25°C /B0 % 1.8
Novembsr 2001) RH
0274 (Manufaclured | 24 menths at 25°C 760 % 1.8
November 2001) RH
100 mcg 273 (Manufactwed | 24 months at 25°C /60 % 1.2
November 2001} AH
0272 (Manufactured | 24 monthe al 25°C /60 % 1.2
MNovember 2601} R
0271 (Manufactured | 24 months at 25°C /80 % 1.3
November 2001} RH
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3. The applicant should explain why there is such & difference between HDPhDE

content in the tablets currently registered in NZ and the reformulated tablets and
Eurcpean tablets.

Tne applicant states that degradation of levothyroxine sodium in tableis occurs mainty dus
to reactions affecting the aliphatic side chain of the molecule resulting in the formation of
istrac and HOPhDB acid. They also state that the rate of levothyroxine sodium
degradation and actual contribution of particular processes of degradation of levothyroxine
sodium in the aliphatic chain and s content depends strongly on the amounts of various
excipients in & formulation. Therefore, since the reformuiated Ellroxin tabiets, the
European tablets and {he tabiets currently registered in New Zealand differ in respect (o
the content of excipients, differences between the degradation profiles observed for these
three formulations can be expected.

The applicant also states that HDPhDB acid is not detected by the registered methods for
the tablets that are currantly marketed in New Zealand, thercfore no comprehensive data
is available. They also state that as both the European Onginator tablets and the tablets
currently reglstered in New Zealand are due {0 be superseded by the Reformulated
Tablets which contain a limit for HDPAHDB acid # is considerad that the specification for the
Reformulated Tabiets provides an improvement in quality over the existing formulation.

it is correct that the currently registered related substance test method for Eltroxin tablets
doas not detect HDPhDB acid; however, this = nof a sufficient argument to support the
proposed expiry limit for HDPhDE acld content of NMT 2.5 % for the reformulated tablets.

The applicant should provide detafls of the HDPhDE imits approved by European
regulatory bodies for the European formulated tablets as well as the HDPhDE fimit
approved by Germany for the reformulated tabiets.

The reformulated lablets have been approved by BfArM in Germany. The expiry
specifications for related subsianeces in Table 3 have been approved by

stances in Table 3 have also been aporoved by
It was not stated whethe: [

I (s aoproved these specifications for the Reformuiated 1 b

1 rarmiltiated tablets.

2is or the

it is pociear wheth
tablats or approved
The applicant should confirm whether}
the Reformulated tabilefs. '

has approved the Reformulated

e Eurapean formulated tabliets.
have approved

The propos
approved in
been reduc

far the reformulated are tablets are the same as those

xeept that the proposed limit for total impurities has
5%,
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Table 3: Proposed retated substance expiry specifications

Drug-related impurities content Shwiw)

Licthyronine sodium Not greater than 1.0
Tetraiodothyroacetic acid (tetrac) Not grealer than 1.0
HDPHDE Net greater than 2.5
¢ Any unspecified impurity Not greater than 1.0
Totat Mot greater than 8.0

4. Any batch data indicating HDPhDB content of further batches of the European
tablets would be appreciated.

The appiicant has advised that no furfher batch data is currently available; howevar further
samples are due o undergo analysis soon. The samples are from one baich of Elfroxin
100 myg tablets afler 24 months of sforage in 25°C/60 % RH, ene batch of Eltroxin 100 mg
tablets afier 29 months of storage at 25°C/60 % RH, ane batch of Elfroxin 50 myg {ablets
after 24 months of storage at 25°C/B0 % RH and one batch of Eltroxin 50 mg tablats after
26 months of storage at 25°C/HE0 % RH.

Resulfs of HDPhDR testing For further batches of the Furopean tablets should be
submitted to Medsafe when these are avaifable.

Summary of information provided to support the proposed expiry specification for
HOPRDE content (Not greater than 2.5 %).

specification for HDFRDB content is NMT 2.5 %.

The proposed exoin

This limit has been
approvad by

The propesed limit has been established based on the HDPhDB content of batches of the
Eurepean innovator product (8,56 — 3.0 % after storage at room temperature or 25°C 1 60 %
RH for 34 — 358 months). The shelf-ife for the European innovator product is 36 months.

The European formulation is registered for marketing in Holland, Denmark, Poland, the Czech

e N Sl sl premed sarcn resemiodosonsd Tve Blemvss ool Foovee O0IATAD0A f AOIAE A0
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An expert statement written by GlaxoSmithidine's Safely Assessment Division states that safe
and efficacious use of the Buropean lormulation has been demonstrated over many years of
clinicat usage, representing miliions of patient years of exposure since 1982 {e.g,
appraximatety 1.9 mitlion patient years of exposure to Efroxin worldwide during 1887 and
1998, based on avallabie sales volume data and assuming a siandard daily dose of
tevathyroxine scdium of 160 megl. A copy of the expert report is aftacned ta this evatuahon
report.

The company also state that the structure of HDPHDGE acid has heen analysed using the
DEREK {Deductive Estimation of Risk for Existing Knowledge) SAR application, which is an
industry accepted standard for the in silico prediction of genotoxic iabllity. The analysis
revealed no struciural features thet would give cause for concam with regards o potential for
genatoxicity.

A comparizon of HOPRDE content for batches of the current New Zealand innovator product,
the Eurcpean innovator product and the reformulated products is presented in Table 2. The
proposed fnil for HOPhDB contend is more than four fimes higher than that contained in
baiches of ihe current New Zealand Innovator product. This difference is Hkely to be
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expiained by the different excipients containad in the formulations of the current New Zealand
innovator products and the reformutated products.

Commenis

The primary objective of the reformulation is W Improve the stabilily of ihe finished
products. Based on the fact that the reformulated tablets contain significantly more
HOPHDE acid than the currently approved fableis after storage for a shorfer period of
time, it would appear that the primary objective has not been met. The applicant will be
asked fo commeni on this.

Assessment:

1. The finished product manufacturer should test every batch of active ingredient for
assay and related substances.

2. K is unclear whether has approved the Reformulated
{ablets or approved the LY L hie Euroy formulaied tablels,
The applicant should confirm whether [N - :pproved
the Reformulated tablets.

3. Results of HDPhDE testing for further batches of the European tablets should be
submitied to Medsafe when these are avaliahie,

4. The primary objsclive of the reformulation is fo improve the stability of the finished
products. Based on the fact that the raformuiated tablets contain significantly more
HDOPhDB acid than the currently approved tablets after storage for & shorter period
of time, it would appear that the primary abjective has nof been met. The applicant
will be asked to comment on this,

An email requesting the abave information was sent lo the applicant on the 2°° of June 2006,
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Resolution of Issues

Date: 206/06/2006
Evatuaton Jacgui Watt

Sponser's responses to issues raised in the initial assessiment

The spansor responded {o the request for further information an the 167 of June 2008,

The responses recaived and the evaluator's assessment of the responses is as follows:

1. The finished product manufacturer should test every batch of active ingredient for
assay and reiated substances.

The applicant restated the proposed testing regimen and also stated that all manufacture

at GSK facilities is pedormed under conditions of cGMP.

The applicant has rapiied that they wilt test the next 30 batches of active ingredient for
assay and related substances. After this time, the previously propesed annual tasting will
pe instituted, The proposed active ingredient testing regimen s ouined in Table 1.

Table 1: Finished product manufacturer's proposed iesting regimen for the next 30
batches of the active ingredient.

Test | Limit Freguency of Testing
Characteristics | Almost white to slightly Rouiine
. brownish-yellow powder
dentity
«  Optical rotation +16° - +20° Routing
s FTiR Positive Routing
s Test for sodium Positive Routing
Optical rotation +16% - +20° Rautine
: Relgted substances by HPLC
I« Licthyronine NMT 1.0 % | Next 30 beiches then 1 batch |
31 Br year ’
»  Other related NMT 1.0 % PRT ¥

substances

Assay by HPLC

G000 %

MNext 30 batches then 1 bateh
per year

The finished product manufacturer ensures the quality of the active ingredisnt Dy fully
tegting three conssoutive batches and one baich per year thereafter. All dther batehes are
tested for identity and are accepted based on the supplier's Cerlificate of Analysis. The
finishied product manufacturer also assesses or audits the supplier at least avety four
years, GSK has also stated that they wiff test the next 30 baiches of active ingredient for
assay and related substances before switching to the proposed regimen of fully testing

one haich per yesr,

The proposed aclive ingrediend manufaciurer i the same as thaf currently approved for
the New Zealand innovatar product,

The proposed reduced fesling regimen for the active ingredient is considered acceplable.
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B o approved the Reformulated
r the Buropean formuiated tablets.
have approved

it is unclear whether[jili
tablets or approved the HLPHH

The applicant should Caﬂfsrm wheiher
the Reformulated tablets.

GSK have confirmed that the refermulated tablets {50 meg and 100 meg) were approved
in Denmark in February 2008. The ish Meadicines Agency has approved the
reformuiated tablefs with a limit o for HDFHDB acid.

Results of HDPhDR testing for further batenes of the European {ablets should he
submitied to Medsafe when these are available.

The applicant states that further data will be provided when i s available.

The primary olijective of the reformulaiion is {o improve the stability of tite finishet
producis. Based on the fact that the reformulated fablets condain significantly more
HODPRDB achd than the currently approved tablets after storage for a sharter period
of time, it would appear that the primary objective has not been met. The applicant
will be asked to comment on this.

The applicant states that the stability of the reformuisted product, as a whole, 18 supetior o
ihe stability of the currently aparoved tablet Iormulation in New Zeatand. [t is stated thal

levels of total impurities observed are lower in the case of the reformulaied tablets
although levels of HDPRDB acid are higher. A comparison of total impurity content and
HIDPhDEB acid content for one baich of reformulated taplets {100 mog) and two baiches of
the currenily registered New Zealand formulation has been provided and is presented in

Table 2.

Table 2: Total impurity content and HDPhDB acid content for baiches of Eltroxin
108 mcg tablets afier storage for the duration of the product shelf life.

| Tablets Batch | Duration of siorage HDPHhOB acid{  Total impurities
: (%) (%)
! Reformulated tablets | 0271 24 months 1.3 3.1
100 meg
! Currently registered : 2G487 36 mornths (.55 4.59
¢ New Zaaland labicts
‘ |b'{) Il|b§:§ H
1 Currenily registered | 2G406 36 months 0.56 401
New Zealand tablets |
100 mog

It is difficuit to compare the overall stability of he reformuiated tablets and the currently
registered New Zealand tabiets from the data provided as the batches were stored for
different lengths of time and dats was only provided for two batches of the 100 meg
strength of the currently registered New Zealand product,

The applicant has reiterated that overall the products have been reformuiated with the
primary abjective of improving stability. A secondary objective has been to provide 2
sirgie farmutation fo replace the muitiple variants of existing Eltroxin formutations which
currently exist in markets around the worid.

G8K accept that the formulation currently markefed in Europe has a different stability

profile than the tablet formulation currently marketed in Mew Zeaiand. G3K statn that the
primary motivation in the cage of New Zealand has been o seek o regisier a single tabist
formulation world-wide with a tighter specification and product specific, fully validated
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Further to discussion with NN
Pharmacovigilence team,

analytical methedology which reprasents an improvement on the currently registerad
formulation in terms of quality and stability throughout the storage period.

GSK staie that the reformulztion exercise represents a significant opporiunity fo improve
on the registratian in light of the exoerience of nearly forty years of manufacturing since
the New Zeatand formulation was approved in the 1980s. The currently approved impusity
specifications for Eliroxin tablets include & specification for lothyronine sodium but not
total impurities or any other impurities. Furthermore the currenily approved test method
for retated substances is nof capable of detecting tetrsc or HDPhDE aoid.

The new analylical melhodology for related substance testing has been fully validated for
the reformulated tablets; however it has not been validated for the currenfly marketed New
Zealand formuiation. GSK state that aithough levels of HDPRDB acid appear (¢ be higher
in the reformuiated batches at the end of the shelf Iz, it should be borne in mind that the
meihods have not fully validated for the current New Zealand formuiation. In a previous
response {September 2008}, GSK stated that even though the methods have not been
validated for testing the current formulations, they considered i accepiabie fo use them for
comparative analysis of the old and proposed formutations.

Given that the currently approved New Zealand innovator product is controlied for
ksthyroning sodium content, but not for any other impurities or total impuriiies, the
propased impurity specifications for the reformutated tablets are an improvement. In light
of the fact that there is no ather replacement product for currently marketed formulation,
the proposed limit for HDPhDB acld is considered aceaplable.

J— from ihe

e tollowing Intormation was requested by emait on the 30" of June

2008:

1.

Please provide detfails regarding the proposed transition protocol for the switch
from the currently registered formutation to the new formulation. The transition
protoce! should inctude an outline of the proposed time frames with regard to the
distribution of the notification letter, commencement of supply of the new
formutation and cessation of supply of the current formuiation. Prior to marketing
of the new formudztion Medeafe will require notification of the date when BSK will
stop supplying wholesalers with the current formulation and start supplying the
new formulation.

G5K have provided assurance that Medsafe will be nofified of the dale of ceasing supply
of the current formulation and commengement of supply of the new formulation of Eftroxin
iablets.

It is currantly aniicipated that the new formulation will be suppiled to the New Zealand
market in March 2007, Untii that time the current formutation of Eltroxin tablets wil
continue to be suppfied. || --cnsd on Monday the 47 of Septernber 2008
to adviee that manufacturé of the currently appraved Eltroxin formulation will cease at the
end of 2006 and that stocks of the current formuiation are likely to run out in March 2007,
GSK intends to communicaie the change in fermulation to health professionals early in
2007 before commencing the supply of new formulation in New Zealand.

Please provide a copy of the notification letter that will be sent to health
professionals and specify who the letter will be sent to. The notification letter will
need to include monitoring recommendalions.

A copy of the proposed notification letier to healthgare professionat
The proposed ietter has been discussed with S
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_ | and recommendations for changes fo the Jetter will bo sent fo G5K
{refer to amended latter on file).

GSK intend to send this letter to general practitioners and specialists (including
endecrinaiogists). The noiification letter must alse be sent fo pharmacists,

3. Due o concerns regarding e clinical consequences of the formulation change
please lakel the packaging for the reformulated products with the words "New
Formulation™ for an appropriate period of time to ensure that the different
formulations are easily distinguishable. Please provide copies of the "New
Formutation™ labelling and detalis of the site wheve the additional labslling will be
performed, i overlabeliing is performed by 2 site oihver than the finished product
manufacturer, a GMP ceriificate or packing licence will need to be submitted for
that site.

GSK have advised that they infend o fabel the new formulation with the words *New
Formulation™ for the first baiches of product to be supplied to New Zealand, Revised
botile iabelling for each strength of the finished product {although the labets for the 50 my
tablets were unreadabie) has been provided with & corresponding declaration and
checlklisis,

GSK will be asked how many batches will be labelled with the words “New
Formutation™ and the expected time frame that these “specially” labelled baiches
wifl be on the New Zealand markef.

it was noled that the proposed labelling indicates that the tablets comply with the USP
monagraph for Levoihyyroxine Sodium Tablets; however this is not the case, therefere
ihis staterment must be removed. Given that the reformulaied tablels are nof fested
using USP test methods, please remove the reference fo the USP on the proposed
labelling for both strengths of the finished product.

4. Piease provide a copy of the surrently proposed shelf life specifications that
inciude the revised total impurity Hmit.

A copy of the finighed product shelf life specifications has been grovided, however, the
fimit for total impurities is NMT 6.0 % rather than NWMT 5.0 % (see response dated
19/10/2005). A copy of the currently proposed sheff life specifications that include
the revised total impurity limit wilf be reguested once more,

An updated copy af the propoesed finished product release specifications has also been
provided with fightened limits for assay (96-105 %)

The foliowing further two questions were also asked:

4. Please provide the T4 AUC and Cmiax data for each individual subject for the
biostudy resulis adjusted for bassline T4 concentrations,

Baseline samples were collected for levothyroxine at the time poinls of -30, -15and ¢
hours. To correct far baseling concentrations, the average of these three measurements
was subtracted from each of the post-dose T4 measurements. A summary of the
investigators’ results and the results calculated by the evaluator are presented in the table
hejow, Given that there is & 6 % difference in assay {levothyroxing) between the referance
and tesi pradusts, the normalized estimates were calculaled for Cna, and AUC (refer to
Tabie 1 below).
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Based on the normalized results, the 99 % confidence interval for Cug, was 77.2 - 89,4 %,
This result is not within the usually accepted limits of 80 ~ 125 % and is therefore a
concern, particutary given that levothyroxine i considered o have a narrow therapeutic
index.

Tahie 1: A comparison of the investigators' pharmacokinetic parameders versus
recalculated parameters for study RES11115 (corrected for baseline concentrations)

Total Unchanged drug (TT4):
T max i Y Lk v - AUC
{h main} {reaii {nmebhil
proeifl]) prmaliyl)
Treatment
A (Reference)
B (Tesl producty
[Statistical {ratio} ~ {ratio}
ranaiysis:
/A Esfimale 88t 9t %
80%% CI B2-95 % - BE-104 %
Nc-rma,ljsedz
astimale
Normalised
; 80% i
i FPower

When the results for lavathyroxing ware adjusted for baseline endogenous concentrations, the
80 % confidence intervals for Cpe and AUC were 772~ 88,4 % and 82.8 - 98.0 %
respectively. The resuli for C.., was not within the usuafly accepted range of 80 — 125 % and
the results for both Cmax and AUC suggest that the test product may he iess bioavailabie
that the reference praduct.

The Signiﬁcam of the ahove rosuils is controversial, Walter-Sack &t at, 2002 ;J\".‘:z formad &

pooted analysis of sight identically designed trials with 394 dnig exposuras to levolhyroxine
sodrum and .,orxsmiemd result with and without baseline adi ustment it was found ihal a
simple subtraction of baseline endogenous levels prior io manipulation of the data increased
the random error and may have overcorrecied for baseline values, Howeaver, it was gis¢
found that even with the administration of doses greater than or equal o 600 mog, AUC
values for odal levothyroxine were closely associated with haseling levothyroxing
concenirations. Furthermore, if baseline lavothyroxine was ignored, log AUC crossover
differences depended on season, age and thyroid volume. The authors concluded that while
the primary outcome of ievothyroxine bivavaiisbility studies should be log total AUC, the usual
four-way ANOVA model should be supplemaentad by baseline total levoihyroxine as a
covariaie to minimze the influence of potential sources of biag and to reduce residual
variation as much as possible.

Given the uncertainty regarding the interpretation of results sfier bassiine adjustment and the

fac! that the new formulation needs to be approved to ensure continuity of supply when the old
formulation is discontinued, i is not considered necessary to discuss the results after baseiine
adjustment further.

Refarence: Walter-Sack |, Clangst C, Ding R, Goeggeimann C, Hinke V, Lang M, Plailschifter J,
Tayrouz Y and Wegscheider K. Assessment of Levothyroxine Sodium Bicavailability.
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Recommendations for an lmpraved Methadology Based an the Pooled Analysis of Eight icentically
Designed Trials with 386 Drug Exposures. Clintcal Pharmacokinetics. 2004; 43 (14} 1037 - 1053,

&, The proposed data sheet implies that the reformuiated tabiats are tested using the
test methods described in the BF monograph for {evothyroxine tablets. Given that
this is not the case, please revise the wording "Thyroxine Tabists BP 58 meg, 100
mog” te read "Thyroxine (BP) Tablets 58 meg, 100 mog”™ o "Thyroxing Tabists 50
meg, 100 mog” and remove the statement "Eltroxin tabiets comply with the
specification for Thyroxine Tablets BF",

The data sheet has been revised as requested.

Assessment

freter 16 amiended letier on file).

2, The notification lefter must be sent o pharmacists as well as general practitioners
and specialisis {including endocrinologisis).

3. GER will be asked how many hatches will be labelied with the words “New
Formulation” and the expected ime frame that these “specialy” izbelied batches
will be on the New Zealand market.

4, Given that the reformulated tablets are not tested using USP test methods, the
referernice to the USP on the proposed labelling for both strengths of the finished
product must be removed.

8. A copy of the currently proposed shelf life specifications that inciude the revised
total impurity limit of NMT 5.0 % must be provided.

The above information was requested by emait on the 12" of September 2006,
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Resolution of Issues

Date: 16/10/2006
Evaluator: Jacqui Watt

Eponsot's responses to issues ralsed in the initial assessment
Tha sponsor responded to the request for further information on the 15% of Septermber 2008,

The responses received and the evaluator's assessment of the responses is as follows:

proposed letter has been discussed with}
R <1 recommendations for changes to the jetter wi
amaended jetier on file).

GSK has amended the letter as requested and it is considered acceptable by both myself

2. The notification letter must be sent to pharmacists as well as general practitioners
and specialists {including endocrinologists).

Assurance nas been provided that ihe notification letier will be sent to pharmacists,
general practitionsrs and specialists {including endocrinciogists).

3. GSK will be asked how many batches will be {abelled with the words “New
Formulation” and the expected time frame that these “specially” iabelled batches
will be on the New Zealand market.

it is proposed that the new formutation available as labelied with the words "New
Formufation” will be available for at least 8 months. Based on current astimates if is
anticipated that a & manih supply period to the New Zealand markel will be possible by 1
batch each of both strengths. This is acceptabie.

&

Sivan that the reformulated tabints are not tested using USP test metheds, the
raference to the USP on the proposed tabelling for both strengths of the finished
product must be removed.

The proposed labelling has been revised and is considered acceptable.

5. A copy of the currently proposed shelf life specifications that nelude the revised
tetal impurity limit of NMT 5.0 % must be provided,

A copy of the revised shelf life specifications has besn provided.

A further copy of the proposed reiease specifications was also provided: however, the
Timits for assay were 85 « 108 % rather than 96 - 105 %. The previously submitted fnits
for assay al release were 96 — 105 %.

| confirmed over the telephone on the 18 of Qcteber 2006 that the proposed
assay Imis tor levothyroxing sodium af release are 96 - 106 %. This is acceptabie.
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Evaluater's Final Conclusions and Recommendations

Summary:

This application is for the approval of a new formulation of the currently approved Elroxdin
tabdets that will be manufaclured at a new manufacturing site. The new formulation has been
approved in Denmark (Danish Medicines Agency) ard Germany (BfAr).

An application to register the new formutation has not been submitted o the Therapeutic
Goods Administration in Austratia.

a. Burtability for distribufion in New Zealand

A niumber of deficiencies in the application and the supporting dats relating io the
compasition, manufacture, quatity control, stability and bioavallability of this product were
identified during the evaluation. The majority of these issues have now been resolved.

Although bicequivalence has not been established with the formuiation currently marketed in
hew Zeatand and there is still some concern regarding the quantity of HDPhDB acid
contained in the reformulated tabieis, Eltroxin s the only levothyroxing product available on
the New Zeatand market and the surrent formulation s to be disconiinued & the end of 2006
{stoek is lkely fo last untd March 2007). Therefors approval of both the 50 moeg and 160 mog
strengths of the reformulated lablets will nead to be granted to ensure continuity of supply for
ihe thousands of New Zealanders who need this medicine,

b. Shelf life

The stability data submitted support a maximum shelf life for the unopened product of 24
months stored at or below 25°C.

(G8K has made a commitment to perform a formal stability study for three batches of the

levothyroxing sedium triturale stored in the proposed packaging for & months at 28°C/ 60 %
RH.

¢, Bioeguivalence

Bioequivalence with the New Zealand innovator product has not been demonstrated, instead
a bineguivalence study comparing the 100 meg strength of the European product {currently
registerad for marketing in Holland, Poland, Crech Republic and Lithuania) and the 108 mog

strength of the reformulated product has been provided.

Although the reference product is different {0 the currently approved New Zealand product in
terms of qualitative and quantitative compaosition, the bicequivaience study is considered
reievant as the reference product was registered and marketed in New Zealand from
0B/04/1981 to 08/05/1892. The currently registered Eftroxin formuiation was approved in New
Zealand in 1992 based on dissolution comparisons with the European formuiation (reference
preduct) rather than a bioeguivalence study.

The resulis of the siudy are considered fo he reliable and consistent with published
pharmacakinetic data for the medicine.

The biceguivaience study results for levothyroxine {T4) {unadjusted for endogencus
concentrations) and in-iodothyroning [T3) demonstrate thatl the new formulation (fest product)
and the European formutation {reference product} are bicequivaient when dinsquivalence is
defined as geomelric means and 90 % confidencs intervals of the geomelric mean ratio
(lestireference} for AUC and G, within the range 0.8- 1.25 and ne significant difference in
refation to Tmax).



TT50-2593b.c Page 84 of B8

Given that a single bioeguivalence study was submitied testing the 100 meg strength of the
reformulated tablets, a biowaiver is required to support the approval of the 80 meg strengfh.
The reformulated products do not meet the FDA or WHO criteria for 2 hiowaiver as
tevothyroxing sodium is considered to have a narow therapeutic index, levoihyroxing sodium
fits the BCS Class 3 oriteria due to low permeability and the reformuiated tablels do not
dissalve = 85 % in 15 minutes or less ai pH 1.2, 4.5 and 8.8. Furthermore, the 50 mog and
100 mog strengths of both the European reference product and Eltroxin tabiets currently
regisiered in New Zealand are not direct scales. Therefore, a blowalver would not normally be
granted.

d. Recommendation

Approvat of this product under Section 21 of the Medicines Act 1981 for distrinution in New
Zealand for the requasted indications shouid be considered al & management level as
levothyrowine sodium has a narrow therapeutic index and bicequivalence with the New
Zealand innovator product has nat been established for either sirength of the reformulated
tablet.

e. Additional comments

The bicavailability of the reformulated fablets in relation to the formulation thal is Currentiy
marketed in New Zealand is unclear. Thergfore, a nofification etier is to be sent {o health
professionals in New Zealand (general practitioners, specialists (including endecrinclogists)
and pharmacists) eary in 2007, The notification letter (see sttached) advises of the change in
formulatinn and makes the following recommendations:

« Advise patients that from March 2007 onwards, their Eltroxin iablets may 1ok different.

« Eitroxirs teblets, in common with all levothyroxine sodium produsts, have a narrow
therapeutic index and therefore prescribers should be vigilant for symptoms suggestive
of adveras reactions or loss of clinical sonirg! in patients using the new Eltraxin tablets,
Dose adiustments and monitoring of thyroid hormone levels may be necassary.

s Ask palients to promptly repoit any changes in fheir dlinicat condition,

38K have also provided assuranoce that the packaging for the new formulation will be Jabelied
accordingly with the words “New Formulation” for the first 6 months of marketing.
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Attachments to Evaluation Report

. Tnerapeutic Product Database Reports

[

. Product formutation and ingradient quality siandard detalls from the dossier
. Manufacturing process and in process controls

. Release and shelf life specifications for e finished product

52 B = €%

. Comnarative dissoiution data comparing the dissolution conditions used for
specification and stability testing.

6. Batch analytcal data for the finished product
7. Bioaguivalonce data from the application dossier:

s Comparative formulation details for European reference and New Zealang
mnavator producis

« Comparative dissclutior data for reference and friaf products in both tabular and
graphical form

« Demographic data

Randomisation table

Tabulated individual and mean conceniration vs. time data

Graphs of mean plasma profiles in bivequivaience study

Tabulated individual and mean pharmacokinetic paramesters

Investigators’ statistical analyses of the pharmacokinetic data

L4

® & & &

8. Evaluator's check calculations of pharmacakinetic paramelers and statisical analyses
of bicavailability/hioeguivalence data

9. Draft data sheet for the new product,

10. Approved data sheet for the corresponding innovator product as published on
IMedsafe’'s web site.

1. A copy of the proposed naofification letter for health professionats.
12. Conies of relevant published pharmacokinetic data for the innovator product,

13 L8, Danartiment of Health and Human Services, Food and Drug Administration,
Canter for Drug Bvaluation and Research 2000 Guidance for industry: Levothyroxine

Sodium Tablefs - In Vive Pharmacokinetic and Bioavailability Studies and in Vitro
Dissolution Testing.

14, 4.8, Bepartment of Health and Human Services, Food and Drug Administration,
Center for Drug Evatuation and Research 1487 Guidance for industry: Dissolution
Testing of Immediate Release Solid Oral Dosage Forms.

15, Therapeutic Products Directorate, Health Produst and Food Branch, Mealth Canada ~
Expert Advisory Commitiee on Binavailability and Biosquivalence. Record of
Frocesdings from & teleconferance on Aprit 16, 2003,

18. Blakesley V, Awnl W, Locke C, Ludden T, Granneman GR, Braverman LE 2004 Are
Bioeguivalence Studies of Levoihyroxine Sedium Formulations in Buthyreid Volunteers
Reliable? Thyroid Vol 14, Number 3, pages 191-200.
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17. Walter-Sack |, Clanget C, Ding R, Goeggelmann G, Hinke V, Lang M, Pfeiischifier J,
Tayrouz ¥ and Wegscheider K. Assessment of Levothyroxine Sodium Bisavailapiity.
Recommendations for an improved Methodelogy Based on the Pooied Analysis of
Eight kdentically Designed Triais with 386 Drug Exposures. Clinical Pharmacokinetics.
2004 43 (14} 1037 ~ 1063,

18, Hennessey JV. Limitations of Current Bioequivalence Standards. Joint Public Mesting
oh Eguivalence of Levothyroxine Sodium Products. Monday, May 23, 2005,
Washington, DC. [Power Point Presentation]. Accessed from
It ey Trie qovicder/mestinglievotyroxingPresentations him on D1 272008.

[
19, Expert Report on impurity HDPhDB




