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Active Substance: =~ HPV 6 L1 protein ‘
HPV 11 L1 protein
HPV 16 L1 protein
: HPV 18 L1 protein
Proprietary Name: Gardasil
Dose Form: Solution for injection &

Potency: HPV 6 L1 protein, 20u
HPV 11 L1 protein, 4
HPV 16 L1 protem 4\

HPV 18 L1 protel
Therapeutic use: Vaccine @

Administration: Intra % r mjectnanO
Dosage: s/reconQ / 0 be administered as 3 separate 0.5mL

@f% se />has been descnbed in the datasheet and will be
sseeLb \c mtsal evaluators.

Packaging: gtass%i’a \or syringe
Pack smé‘
\Vlals
Xsyringe
0 X syringes
Prop sed Unopened: 3 years stored at 2-8°C (refrigerate, do not freeze). Protect
from light.
Opened: not applicable, single use only.
@Substance Merck & Company inc. ’
facturer 770 Sumneytown Pike
West Point
Pennsylvania 19486
USA

GMP certification: A TGA GMP Clearance letter has been provided
for this site. The TGA GMP clearance expires 21/4/2007.



Finished Product Merck & Company Inc.

Manufacturer: 770 Sumneytown Pike
West Point
Pennsylvania 19486
USA

GMP certification: A TGA GMP Clearance iette/}has been proyiged
for this site. The TGA GMP clearance expires f2007.

Packers: Primary packaging @
Merck & Company Inc.
770 Sumneytown Pike ' &
West Point }
Pennsylvania 19486
Gorumalla

GMP certification: AT a1 has been provided

leardh
for this site. The TGAA:@ ear/a(lzncg Xpites 21/4/2007.

s@ &}i@
~ Secondary Pa e ing for Wals
l y

Merck Shér;%&\\'g)lz)%q (AGRLA Limited
54-68 Ferndel et
Sout anville
NS Q
MR Gérif atioh - Clifrent TGA GMP certification has been
ixsite, The GMP certification expires 25/6/20086.
aging for syringes

b cO
@ Merck §h§5® & Dohme BV

%

arderweég 39

provided for this site. The TGA GMP clearance expires 24/9/2008.

12931 BN
rlands
@ @ MP certification : A TGA GMP clearance certificate has been

B elease Merck & Company Inc.
770 Sumneytown Pike
West Point
Pennsylvania 19486
USA

GMP certification: A TGA GMP Clearance letter has been provided
for this site. The TGA GMP clearance expires 21/4/2007.



Overseas approvals

Satisfactory evidence of GMP has been provided for the active
ingredient manufacturer, finished product manufacturer and packer,
secondary packing sites, and the batch release site.

At the fime of submission of the dossier, the product was also under
review by the EMEA, TGA, and FDA.



Note: No overseas reports were available for this application

Gardasil consists of highly purified virus-like particles (VLPs) of the recgéb)(\ ant majo
capsid (L1) protein of HPV types 6, 11, 16, and 18. \2&
Gardasil is not a live virus vaccine and contains no viral DNA,

~ QA

(
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Table 1: Composition of Gardasil

Ingredient Quantity per |Functioh/ Referenge
0.5mL dose NN Stane azd
7 A
Actives BN \_) )

HPV 8 L1 Protein
HPV 11 L1 Protein
HPV 16 L1 Protein

HPV 18 L1 Protein in House

Aol QE—H@)%
"Achive 't House
NActive @ In House
Excipients

Aluminium (as amorphous
aluminium hydroxyphosphate
sulphate adjuvant

nt in House

Sodium chioride % : Stabiliser Ph Eur, USP fm"‘{ﬁ{ﬁ"xh‘*zé\:\ (s
L-Histidine % . Buffer Ph Eur ales 1 dodoghoct
Polysorbate 80 Stabiliser Ph Eur, NF
Sodium Borate % Buffer for adj. Ph Eu, NF
Water for lnje;z{gp\ . solvent Ph Eur, USP

7 v V3
The vacgirfe.contaips n ;%se\p/éﬁves or antibiotics.

i&d in rg%d/ose vials or syringes fo ensure a minimum recoverable

The vac/\x/n\

volure é@ L fof\mt\?}g tular injection.

\g@m ~

ost strains were used fo prepare the clinical trial lots, including the

€564 ¥or commercial manufacture:

64s for protocols 001 and 002 used |EEIREINER for manufacture of Type 11

\\ for manufacture of Type 16. Clinical lots manufactured using these
st used developmental manufacturing processes that were at -

Qe} entation scale and JJll purification scale.

~~EHinicatl lots for protocols 004, 005, 012, 007, and 006 all used the proposed
commercial yeast strain CANADE 3C-5. Developmental manufacturing processes
were used for the fermentation and purification procedures. The fermentation scale
was IR, except for lot 006 which was iR The purification batch size was [l
for al lots.

- Clinical lots for protocols 011, 012, 015, 016, and 018 all used the commercial yeast
strain CANADE 3C-5 and the proposed commercial fermentation and purification




processes. All HPV types were manufactured at |l for fermentation and i for
purification.

The development strains [N have been adequately described in the
dossier. The proposed commercial strain, CANADE 3C-5, was developed from strain

Development pharmaceutics
Early clinical studies used

Some antigencity loss was observed during storage in this formutation an
additional excipient matrixes were screened fo investigate a more s‘{ableyf@;}mulaﬁon.

"~

The adjuvant concentration was selected based on the-SulvertiyAi
adsorbed vaccines manufactured by Merck & Co.

;er
ent Bulk Qs@i’roducts (MBAPs), one

ant

Active ingredient manufacturing process

The drug substance consists of four Mon
for each HPV type L1 protein.
The process for the manufacture B

onsn%ts‘ main steps:
i)  fermentation and ha @j}jthe reom,%b?m east cells.
iiy  purification of the\@f}?s id ad ‘@@ T the purified VLPs onto the
aluminium a@% %\\f/
A flow diagram proyiding anroveryi %xi MBAP manufacturing process is attached at
the end of this x’% )

Fermentation
The VLPs’ée ge eratd\k%ha/@rmentaﬁon process,




wast cells, containing the VLPs, are harvested by a
grocess, ising E S ,

Purification
The purification process consists of a number of process steps.




The purification process is initiated by

e e




\
8 Sterile Filtration (for all T pes) v

The fol!owm réie%%e 2sfs aré GseqNoT the FAP:

Adjuvant Adsorption (for all ¥

3 The MBAP is sampled for the following 3
release tests: S

B Fitling and
The MBAFgfo\ l&(t’i{ PV $€N§élspensed into bulk storage contamers and stored at

u;:rt}f> QL to be red {o the formulationffiling area.

3 at@n has been provided in the dossier regarding

Q/ujéc‘sunng process uses a number of filtration steps, yet the manufacturing
does ot include any filter integrity tests’ as in-process controls. The

ring process needs to inciude filter integrity’ testing as in-process

dontrdls for all the filtration steps.

The-manufacturing process does not describe a ‘mixing time’ as in-process

control to ensure maximum g_gsorpﬂon The applicant needs to describe if there is

a minimum mixing time reguired to ensure maximum adsorption. and if so,

demonsirate that the mixing fime has been adeguately validated,

Definition of a production batch



_

Process validation for the active ingredient
A matrix approach was used to validate both the fermentation and purification
processes. Prior to process validation, critical process parameters (CPP) and critical

quality aftributes (CQA) were established based on data from the laboratory, pilot scale
and full scale manufacturing processes.

The following are definitions for CPPS and CQAs: 4 %
- A CPP is defined as a parameter for which a deviation from a p med s
range has significant potential to cause failure of a CQA.

- A CQAs defined as a measurable property of an mtermedx/\e /\ﬁnai produ
such that meeting the prescribed acceptance criteria eﬂéu?es figal prod (%

quality.
After process validation some of the CPPs were reviewe /d in somei nces
revised to better reflect additional fult scale manufactugif %e 3 nges to the
CPPs have been adequately documented and justifj @{?fh\gos&%\n proposed
in-process controls attached at the end of this i WPPS

Fermentation
The fermentaﬁon process

producﬂon of 2 iots each of | AR ufficient data to validate the
process for . »- S -

\ré>, ¥Fconsecutive were manufactured

each for
™yam #

Dug to cquimem xaiiu r&ﬁﬁ% of 15 re(megmation batches to meet acceptance
criteria a number of fe ﬁ)a? ras\ {@ initiated but not completed:
xd\/c}r? lots-welenpitiated and completed. Both lots meet the

- Type6-Twd
ceptance criteria.

ferment }?,t on S v ?8‘§
Type le\t n\gégfai datio were initiated. The first fermentation lot failed the
releas ﬂ pugt ity, and as a result two further consecutive validation batches

ol te&%%mf(\ alldatlon acceptance criteria. The iikely source of the
ge

/2 fion t fermentation lot was identified and the problem
ﬂu tel

in \v dation lots were initiated to obtain three consecutive lots that
et \% l a !O /acceptance criteria. For the remaining six lots, fermentation was
ent empie’ted due to equipment failure or batches failed the validation
criteria. Appropriate investigations were undertaken where
ent or acceptance criteria failures occurred, and appropriate actions were
en to rectify the problems.
‘ype 18 — Four validation lots were initiated. The first lot was stopped at the seed

fg%
ermentation stage due to equipment failure. Three consecutive validation lots
were then completed that met the fermentation validation acceptance criteria.
Of the 18 batches initiated for fermentation process validation, 17 of the batches meet
the CPP acceptance criteria at the seed fermentation stage. The exception was one
batch for Type 18, which had equipment failure at the seed fermentation stage. The
fermentation validation results demonstrated that consecutive production batches for
each HPV Type can be produced with very consistent results for CPP and CQA.
Although a number of validation batches were initiated and either not completed or faited




validation acceptance criteria, the issues that caused these failures were adequately
identified and addressed.

All validation lots that meet validation acceptance criteria were subsequently used for
purification process validation.

Purification

For purification, two lots each of Types 6, 11 and 16 were prodM

3 lots of Type 18 were produced for process A

ation.

total of nine purification lots were produced to validate the purification gy 5 éﬁ (/&
All purification lots met the validation acceptance criteria, CPPS an C sch \@
pre-determined prior to validating the purification process. Altho dato
studies demonstrated a consistent manufacturing process, th |esxhave no
demonstrated that the manufacturing process is robust. The CPPsa eter that
have pre-determined ranges, from which a deviation m ,e s;gmﬁcgn éthaI o
cause failure of a CQA. Throughout the punflcaflon on studies\ihetipper
and lower limits of the CPPs were not adeguate&,tested‘to der%ﬁs?x\aié the
process was robust to variations in the CPPs and. sfill’able fo-maet/the established
CQA criteria. The following describes the varibus steps of 4

hépurification process
that have not adequately validated the range\g\f\ﬂ’:é CP,PK inthe full scale

validation studies.
Purifi ca‘uon process steps for Types 6, 't

.
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Asthefull rangesof CPPs -were not-adequatelytested, itcarmotbeconciudedthat the
manufacturing process, and consequently quality of the drug substance, is robust o the
upper and lower limits proposed as the CPPs. Either the CPPs need fo be tightened

to reflect those actual tested in the process validation. or additional process &

validation data is required to demonstrate that the proposed rangeécf.the CPPs

are acceptable. W @)

All validation lots met the active ingredient release criteria that QreNrp ace a me/
of the process validation study. Since the process vahdatxon \some of th

ingredient release limits have been changed however, all process \Laild ots
comply with the revised active ingredient release criteria
Impurity Clearance

im clearance

The manufacturing process for each vahdatlon lot ,éss
Clearance targets were set for E :

target clearance levels were consistently met

for all process vahd % posed drug substance release specifications
do not mc!ude rf cat;ons\ bove mentioned impurities. As the process

validation daté \,strates consigient clearance of the impurities for all HPV Types,
the absence 1‘5&%) for duo and process related impurities could be considered
acoep er/ag~ Ps for the manufacturing process have not been
adeau fety ralidated\overthe proposed CPP ranges, the absence of tests for
impdritiss/in the&ﬂbg‘sdbstan ce can only be considered acceptable if the CPPs
are tighteried fo thevaliies tested in the actual process validation data Some of
the rogoset. mee that can affect purity clearance mclude : g
Ce ForeachHPVt pe the IR - V ,
' = were not tested !f the CPP ranges are not
R ccd to be tested in the

Forall ftheaboe mg) v _—

figh eneﬁi‘hen impurities, e. g e
refease Specifications for the drug subsfance
)Y

FAP Hold Time

For one lot of each HPV Type, a proportxon of the dliute f nal aqueous product (DFAP)

was held in a K. e 2nd then adsorbed onto
the adjuvant. The gpphcantn eds fo des the propomon of full scale
manufacture the DFAP sample was that was assessed far stabmt '

All HPV lots met the acceptance criteria I :

demonstrating that the proposed storage tlme for the DFAP is acceptabie

13



Fifter Validation ~ Sanitisation, Regeneration and Reuse
All filters used in the manufacturing process have all been tested for extractables.
Analytical methods used fo asses filfer extractables included:

- The dossier
states that all results of the extractable testing for each filter met the acceptance criteria
(section 3.2.8.25.4, p3). The study, or a tabulated summary of the study data and
study acceptance criteria_have not been provided and is regun'ed
The dossier states that the ster sterilising filter has been satisfactori! y validat \glzsr mlcrobtal
retention. The applicant needs to submit the study to support th

The sterilising filters are integrity tested to determine the bubble pm use

All filters that are supplied in a storage solution or preservatlve e Uir d to%
flushed. Validation studies have been completed that adequa: eMstratet h
procedures used for the filiers remove storage solutions O}E atives: \;

Validation studies have also been completed to demon e effic

sanitisation procedures for new filters. However thes@

summary of study data have not been submitted in théx&'oss:ét‘ anﬁ‘aré required.

Reuse studies have been completed for the | fifi Q\tﬁai/are/:étehéﬁ or multtple uses.

is performed using S
Filter suitability for the neX.Ji}

filter has been satisfactorily validated for s : :

validation is dependant on the fact th n@ ﬁl’cers S X sai i i
minimum Zk dm contact time for new filters
which are stated to be more dt icul sanms g sed fi lters The tabulated data for
the reused columns showed{h ~ : ' : 3

The information in the d kﬁérdm ami)ttsatron of the new fllters onlv states

that the minimum no actual study or tabulated summary of
study data has been d. andis rieawred
N

f,\&

Column Reuse/@a
The

B Have both been

only for the same HPV type. The validation studies included
anitisation of the used columns as well as the sanitisation of a
Lumn One of the CPPs for samtisatton of a new column required a
e i S N IR ~|| new column material was
satisfactol ﬂy&aildated for thls maximum tlme but no minimum contact time appears to
0 set, which should also be a crifical process parameter. The applicanf needs
£ ain why a minimum contact time with has nof been set for the
§a\mﬁsat:on of new columns.

ha CPP for

e
el : ;,:; was not tested. All
S The _a_pphcanf needs to explain why
B _Wwas not tested, and confirm that the CPP limit for

14



mﬂl be amended to lfor all future sanitisation procedures
for the

The NG s (o methods for column regeneration. The first
method, Method 1, was is€d prior to July 2003, and the second method, Method 2, was
used after July 2003. Both regeneration methods have been successfully validated:

- Using Method 1, the has been validated *
has been validated for up to _&

IO
For both methods the lower limits of the CPPs set for
not tested. These limits were set prior to sanistisation/regeneration validation. K

the validation summary acknowledges that

been validated.
e the aseptic

q&al!fy the aseptic

have been
n aseptic process.

Using Method 2, the

\

Sterility of the MBAP adsorption process

Three bulk media challenges were performed i
procedure. Routine annual media challenges
process. Since the initial qualification, threg b
completed, and all results submitied in tf

Finished product manufacturing proce
The final vaccine may be produ
batches. The batch formula fo

A&Rﬁ}}gg
Xi .
tch si en adequaiely described in the
dossier (Section 3.2.P.3.2) \/a
najy; @l vials or syringes consists of two main

The manufacturing process
steps: formulation and fjitigg: <©
The formutatd Q dn u}kA@ rised Product QBAP) is prepared b addm

LT fo\fo Wlation, The Typs 6, 11, 16 and 18 MBAPS are
then added s § Al Tedplilation processes are

omoenett , aseptlcall sampled to test

: o before itis transferred to afi lhng '
£d to ensure homogeneity and aseptically filled into vials or

are and dep roena’ced ‘ IR, and stoppers are washed,
sﬂlcspré?ée{K nd sterilised R e m preparation for filling. The
glas€ &y arrels and tip cap are recelved assembled, clean, sterilised (RN
), and ready to fill. The plunger stoppers are received in bulk, and are
f@ fliconised, sterilised (NGEESENEREER) =rd ready for insertion.
NQ/d{agrams and tables summarising the manufacturing process and in-process

controls respectively are attached at the end of this report.
he anufacturin process includes vera mixin/agitato step

: ‘ ‘ . u However |
the manufactunng process does not descnbe any time limits or mixing speeds as in-

process controls for these mixing steps. The validation section of the dossier states that
the mixing times and mixing speeds were identified as ‘critical process parameters

15



(CPPsY prior fo process validation, but after process validation it was determined that
- these process parameters were well controlied and robust and did not impact upon final

product quality. Mixing times, mixing speeds, agitator speed and recirculation rate
(*) were therefore no longer identified as ‘critical process parameters'.
Although mixing fimes, mixing speeds. agifation speeds and recircilation rates
may no fonger be identified as ‘Critical Process Parameters’ as they are well
controlled. they should still be ldenttfied as ‘in-process controls’ for the
manufacturing process. Please provide manufacturing flow diagrams that list

these parameters as in-process controls, and the values assoc:atéd ,W}th the @

Process validation for the finished product
Six formulation lots were manufactured {o prepare three batchgs of s and t
batches of syringes. All process validation results met the proe/\ ss ali atlon

criteria, and all QBAPs meet the release criteria. The pro ah ion ré Its
demonstrated a robust and consistent process.

The equipment sterilisation procedures used for th& fi pro u acturing
suite, including as ately described

in the dossier. The sterilisation processes ar Qe fingl vahd
Successful media challenges have also be lda the following aseptic
processes: b

- formuiation and holding of th 'n QIR pro i formulatlontanks
- vial filling

- syringe filling.

Media challenges are perf tmely }D{Q}@ basis to validate the aseptic
finished product processez%e\/ %
- Cell Bank System Dé ’%
Extensive in igjia %0 been ided in the dossier regarding construction of the
iQ rs,

yeast expre ng? constru {on of the parental yeast host strain, and
transformat:on g pa \Iﬁst host strain with the HPVL1 vectors. The following is
only aye . e of the information provided in the dossier regarding

cons’tr@? thWyﬁem
EXpression ve or

16



Parental Yeast Host Strain
The Sacchromyces cerevisiae host strain, CA \; D

or the Quadivalent
HPV VLP vaccine. The host strin was specifica

eveloped fb.contain the following:

Transformation of the CA ﬁ@ strain

Establishent of the Master Seeds A

17



A flow diagram summarising the steps used for manufacture of the master seeds is

attached-atthe end of-thisreport.
The master seeds were tested for the following parameters:

A copy of the tabulated specifications used to test the mdster seeds 1s%<
attached at the end of this report. in addition o these tabulated spec he ﬁ %
dossier also states that the master seeds and working seeds were'\ai

Count. However, this specification has not been included on th \%s
specification used to test the master and working seeds. The pp a

ting the
needz/‘%
confirm if the master seeds and working seeds were fested for.viablecount and
provide the specification limits that were applied for'the test of v:a”bjewunt

All master seeds met specification requirements. %\7 @

Establishment of the working seeds

seeds and ali te Wi smet sp\o icd N requirements.
As of Auust@? Dt fo!lowm qu fi tres of workln seed were avallable

M A flow diagram \’-t/nﬁ t sﬁéﬁi‘uring process for the is

attached at the end of

The working seedsi\{r:e\ d foT*Eh e specifications as those used for the master
n

BThe
estimated m Yorking Segd 15 expected to be R

Based on the proposed usage workmg

seede 16 pes 1iNand\i6 were expected to be exhausted by | EEREEREEE, and for
Tt W &-

2€ been astiv }that working seeds would need fo be generated TR

L : g Future working seeds
4riufadtured in the same way as the exrsttng working seeds have been

}i) Thenew workmg seeds would be tested for the followmg parameters

sp\e\ciéatxons proposed fo test new workrng seeds are attached at the end of thrs report
Based on the testing that has already been completed for the master seeds and existing

working seeds, the proposed specifications for control of new working seeds are
acceptable.

End of Production (EQP) Cells and Genetic Stability
For each working seed HPV type one larg scale fermentation (|
and tested (0 R R Oy IR IS S ]

B vas cpltd

18



-This analysis-was performed-on a-one-time-only
basis for the master seeds, working seeds, and EOP celis. The results confirmed the
retention of the plasmid from the master seed through to the EOP cells, indicating
genetic stability of the cell line during seed expansion and fermentation.

Characterisation of the drug substance %
Extensive characterisation tests were performed to confirm the pn stmc ure o he
HPV VLP proteins, and characterise the secondary, tertiary, and opder

The characterisation tests were performed ona minimum of B@u \scéieémanufactm

Results for

THe é’cteria‘fion studies coclud that

. B supporting te conciusi tha the HPV VLP are homogenous ith respect
to size.

The IR rosults confirmed that for types 6, 11 and 16, the |
of the manufacturing process enhances the §8 & of the VLPs.

19



A number of studies were completed to support the correlation between || NEENEEE
The study resulis supported the
and that the

use of the as a replacement for the
correlation is robust to different sample types:

- saimples from différent manufactufing protesses,
- different types of physical stress,

- different aging mechanisms.

The correlation study results also indicated that
detecting VLP damage compared to the

is more sensitive to &
Resuits for the | R tested on both the MBAP and the FAP showed Grat N
formulation with the aluminium based adjuvant had no impact on ampi

Also the presence of the aluminium based adjuvant in the sanga&m(nfhad noté aet/

on the

Drug substance specifications

The proposed drug substance spedcifications are att end ot tusyeport. The

specifications include release tests on the /c is a pracess }termediate
h

and the Monovalent Bulk Adsorbed Product (M “q“ Jg-Sdbstance.
Tests performed , C :

A detailed description szt The testmatifads has been provided in the dossier. In
summary: AN

All test methods have been satisfactorily validated according to ICH guidelines where
appropriate. In some instances the assays were only validated for one or two of the four

20



HPV types. The justification for this was that the samples matrixes, and/or manufacturing
processes were sufficiently similar to conclude that validation for one HPV type would be
applicable to another HPV type. In all instances where only one or two HPV types were

used for validation, the justification was acceptable

' %
Jusz‘:ﬂé> ;on or DeclN

i lcatlons have been satisfactorily justified.
tch show that some release specifications have been discontinued
a ed Wl

ed test methods, as manufacturing experience and test methods

ev 21875
The & e\ & Qcﬁ” ca’aons for ’the dru substance mmall mciuded specn‘lcat\ons for

The test method was discontinued as: '

21



The applicant's justification for removal of the release specifications for |
“ is acceptable based on the batch data

and the proposed process controls.

material

22



The selection, storage, and the process of monitoring stability of the current working
standard is acceptable. Batch release data for the current working standard have been
submitted in the dossier. All future working standards will be obtained from full-scale
manufacturing lots, must meet all release specifications, and will be calibrated against

the primary standards. The process for selection of future working standards is
acceptable

(@ C’\x
Drug Substance batch data @
hes us@j\

Extensive batch analysis data have been provided for all drug substa

for non-clinical studies, pivotal clinical studies, primary stability u 1e Meess \_/
validation, and characterisation. Not all batches have been maﬁ faotured usmg\t €
proposed commercial process, but the dossier adequately do cume wh "i\batc e

have been manufactured using various processes. All b t&/e were manufao\tured at the
proposed finished product manufacturing site.
.e c:nt % time the lots

The tests and acceptance criteria for the batch data
were tested and released. The following summa \_/mxtted per HPV
type: -
- Type 6 : Complete batch data have béWrtte r i{s, and 5 of these lots
were manufactured using the pro QS erci Y);o s. In addition to these
6 lots, § data have been provided

for 13 routine manufactured batbhe \
- Type 11: Complete batch daia h (fnfﬁrg\\-e for 9 lots, and 8 of these have
gréial process. In addition o these

been manufactured usmg/fﬁe aropose
9 jots, § ' e data have been

provided for 16 routrr{ T an\uf’ac ‘ \ej és.
- Type 16: CompjeieXaf \a;cr &1} submitted for 14 lots, and 7 of these
have been ma | 2 proposed commercxal process In addition to

these 14 lo B data have been

provided-or 1\8 Yacttred batches.
- Type @m@e’re bat?\ﬂg}%ave been submitted for 5 lots, and 4 of these lots
have b nuféotured usm the proposed commeroiai process. in addition to
g/;@ R S ' R EE: data have been
ﬁ “for 1\ manufactured batches
A a c /é de t that the manufacturing processes for each HPV type VLP
lity product, and that in most instances the proposed
spe f i ron/h ppropnate for the batch data obtained. Where specifications are
reco me )1\% ightened, this has been discussed above under the section titled
‘Drug Starce ebecifications'.
xcrprents
mﬁ)denved TSE-risk materials are used in the manufacturing process. Jg
rs used in the culture medium and is obtained from bovine milk that is sourced
f ront healthy animals in the same way that milk is for human consumption. Milk is
considered compliant with regard to the EMEA Note for Guidance on “Minimising the
Risk of Transmitting TSE Agents via Human and Veterinary Medicinal Products’,
All tests and specifications used for the manufacturing process raw materials have been

tabulated in the dossier (Section 3.2.8.2.3.1, pp 4-8). Nearly all raw materials are tested
appropriately for their intended use. The purification process buffers and solutions are
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formulated with Water for Injection. The excipients that are formulated for the aluminium
adjuvant are all controlled according to USP/NF, and BP/Ph Eur specifications.

is used to create the FAP, and the FAP along with aluminium adjuvant is used
to formulate the MBAP, i.e. the drug substance. The components of the -qr_e
not controlléd aceording to pharmacopoéial spécificafions and rieed t6 be as
excipients of the FAP become part of the finished product.
Tables listing the excipients that are used in the culture mediums, buffers, and solutions
used in the fermentation and purification process are attached at the end of this report.

Finished Product Excipient specifications
All excipients are controlied according to compendial speciﬂca’acn e ep the

aluminium adjuvant. There is no monograph available for alumi |
sulphate adjuvant; however the raw materials used in lts manufacture meet c p dxai
specifications, except for [ E- A 1B ' : NS use n\pre‘p\gra’uon
of the adjuvant and there is no pharmacopoexal monograghre !iablef sqlutlon
The in-house specifications have been provided for the.® i 2 I
The specifications use a reduced tesiing regime, wh
on the suppliers Cerificate of Analysis, and is fegte
manufacturer for the following criteria: N
Quality control of the finished product excipie

pted based

Container/ciosure specifications
Drug Substance

The sterile HPV process mtermedn
may be stored in -

dlagrams have been s nr( Mor b H\\ﬁges of contamer/closure vessels. Both storage

containers have suge ntainer/closure integrity studies and
demonstrated t tt@vem’t ion of contaminants under normal processing

presentations: a vial, and a syringe.
s ated to be compliant with the Ph Eur and USP. Two types
o e or use with the vials: a 13mm ﬂuoropolymer—coated stopper

) and Teflon-coated (FRTINRIEEEE) stoppers (referred to
gg d’( pes of stoppers have been found to prowde equivalent and
ility in stability studies.

States that the all stoppers are compliant with chemical test requirements for

sures as described in the Ph Eur, and with physiochemical test requirements

@ the USP,

5mL Type 1 (Ph Eur and USP) glass syringe is lubricated with j§ B

: i Two types of plunger stoppers can be used for the
syrmges: 1— ml. fluoroploymer-coated and unceated stoppers. Both types of stoppers
have been found fo provide equivalent and satisfactory stability in stability studies.

The dossier states that both types of plunger stoppers are compliant with chemical fest
requirements for Type 1 closures as described in the Ph Eur, and with physicchemical
test requirements as listed in the USP.

fsm

satisfa
The
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The syringe barrels can be equipped with a passive safety device, but this device does
not come into contact with the product.

Container/closure integrity has been successfully demonstrated for both the vial and the
syringe présentation.

Finished product specifications
The proposed finished product specifications are attached at the end of this report. The

h
specifications control for: 4@}@()
S \/ M
There are no specifications to test for vt R i%\

adequately tested in the drug substance at release, and drugéob\sta\sé stability Jata
submitted to date show no apparent trends in - with time. Therer

o;e@& ceﬁof a
B sp<cification in the finished product is acceptable o e~ A_

The test methods used for J : ' :
B =< the same as those used for rekease testrgOF the drug ubstance.
Satisfactory descriptions of all test methods used%&@d?/ _ 1sh specifications
83 fiof studiesscompleted for the
' \Pi;e results from thas study

are provided in the dossier. The same test m éd Vali
samples with the [

drug substance are applicable to the finished Qro

showed that there was no matrix intetfgreny
obtained for each HPV { P~
The vahdation summary for the, i B
T T A statesth 5 S ' i
R owe‘vé\)zactua summary ofthe vahdatton
resul’ts has been sub nifted Thé He fo rov;de the results for the

Just;f/a%&p ecu Ebon :
Thehita \/ﬁAEfSh speotf cations contained addmonal release cntena oompared
top \carrenlf/r &bed and thesewere LT T

The\a’ppﬁ 3 \iﬁas\pfposed the removai of the tests for :
ﬂ a¥’results from 30 batches manufactured at the time of submxss;on of the

dossief Gempnstrated very consistent results, i.e. all batches had | ETEEEIRE
and all batches me’t— criteria.
' Qz_j‘bffcatlon for AR is now included in NN
[

ecification for SR o g was basedona calculat;on from the

K R S . - b was
actually performed on the ﬁmshed product and m-process controls adequately ensure
the Correct SRR i the finished product, the specification for
LA has been removed This is acceptable.

The proposed = take into account the variability of the manufacturing
process, variability of the analytical method, the stability of the MBAPs, and the minimum
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expected ||l =t reiease. A mathematical model and statistical analysis (which
has been extensively described in the dossier) have been used o determine the lower
limits. The applicant has indicated that these limits are considered interim, and these

limits will be revised in April 2006 based on statistical analysis of additional batch data. -
Based-on-the-batch-data-observed-to-date, it-could e anticipated th

was selected to ensure that the total dose is below that which
has been demonstrated to be safe in the clinical setting. A total dose of

T |- been tested in the clinical setti %ém nd the upper
limit was based on this dose and three sigma to take into account as hty @

The upper limit far exceeds that observed for any of the batches

according to this vaccine’s target protein concentration. Althoug p ent

upper limit has been introduced as a safety factor, the limit sho@ sed on b
from manufacturing experience as the very high upper limit.can allow for a/Ve
variation in batch results. The lower intérimimits ar tabie,

but the upper limit should be revised to refiect actué‘l\b’até\t?'om/the\\n‘tﬁufacturmg
process obtained to dafe.

Finished product batch data
Batch analysis data have been submitted for {0 d in: n’\c

pivotal clinical studies, stability studies, an vahd
provided for a total of 42 batches, but on‘{\ﬁ\of these h e@n R "Mmanufactured at full
mder of the batches have

scale and these are the process vahd C:Bé Hes
;‘E\ Qg from . Not all
a

a safety studies,
ies Data have been

been manufactured at pilot scale with ba

baiches have been manufactwg%ﬂu\]\g the pr: mished product formulation Le.
some baiches have different bnd f‘g nce concentrations compared to
the proposed vaccine. Ho kdéta éwed That batches met release criteria that
were in place at the tim ‘e\batc S Wer \/dand released. All batches were filled at
the proposed finished m nénufést g site.

The data demonstr quaht Y ORHE product is consistent and able to meet the
proposed releas sp tons

Finished prod{ ne atena[

The fi mshé‘d atersal is the same as that described for the drug
subs@ e

ion of the dossier stability studies were being performed on the
“ MBAP under long term storage conditions, and on the MBAP under
acceléf \Storage conditions, ‘ »

?/e-p\ sed’hold times for the and the MBAP are Bl
@ 1!|ty specifications used for the stability studies are attached at the end of this
rep II stability fest methods have been successfully validated. The stability

spemf ications used for the MBAPs are wider than those proposed for release of the
MBAP. Based on the stability data, which show no significant trends, the stability
specifications need to be tightened to those used for release of the MBAP, as all
stability results were well within the release specifications. The applicant needs to

confirm that the stability specifications will be tightened to those used at release,
The tightened stability specifications will ensure that any trends in future stability
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batches will readily detected, so that it is apparent if batches have different
stability characteristics to those observed in this dossier.

is being stored at . The stability protocol
requires that

expected to perform equivalently. One lot of each type has been plac
studies and all lots are stored in the same type of i} as those prop
production. Stability results have been submitted up to the
supplied to date do not show any significant trends, and all reguft
acceptance criteria.

The applicant anticipated [ data for ail jots woiidbe availghiein 2005, and
this data should now be available and submitted to Med§afe. This data will need fo
be reviewed before 2 IR shelf life for the can(fie approved.

Type 11 ig not being
tested at the intermediate time points as it is structurally homologous t ’Q/fpe 6andis
%n\,h%taj ity
d¥of use m\

)

oin
eet’specification

MBAP
Three full scale lots of MBAP per

closure proposed for commercial product
mimic an JJ fill in the production botiies,

Stability data that has been provided to d ches include:

or one baifch

for one batch
for one batch
for one batch.

N
i.e. the same fi sa\t> se pezm% sed for commercial production. Each bottle has been
filled to %ﬂ i filkypiume in the production bottles. Batches are being
stored un% rio J\tne

has been

imit the [ i

- Type 11:
- Type 16:
- Type 18:
In addition to the abpve, 2
type, manufacture

“,

nd accelerated conditions (JIEE).Stability data that

e/>1‘-

N\ 1 . : : . <
O pé 16 ) L

N O—
Longﬁ{ t2bility studies are ongoing up to | IINIER.
All's ‘I@\}e\éults provided to date, including the accelerated storage conditions,
d \\tfate no significant trends throughout the storage period. Using statistical
! aly § ¥ slight decrease in was detected for some types, but the decrease was
Y all and results still met release specification requirements at the time
point.
Based on the stability data submitted, the proposed shelf life of I
BB for the MBAPs is acceptable. However. _updated stability data for the MABP
stability batches should now be available and submitfed to Medsafe to confirm
that the proposed shelf life is appropriate. If the stability data is not available, the
applicant needs fo indicate when the stability studies will be completed and
submitted fo Medsafe,
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Drug Substance Post-Approval Stability Protocol

A cumulative stability study will be completed to evaluate the impact of the hold time for

the MBAPSs on the stability of the finished product. The protocol requires that MBAPs

manufactured at fuil scale will be stored for | EGCGGEEEEEEREE. - then

formuiated at laboratory scale into final bulk product. The final bulk product wili be stored
and then filled info glass vials (finished product) and stability

monitored at 2-8°C. The applicant needs fo indicate when these stability studies are’”
likely to be completed and submitted fo Medsafe. % 0&
al_stabilit

No information has been provided in the dossier regarding the.a

program for the drug substance. The applicant needs to cosffirm that’at l€ast-o

batch of each HPV type MBAP will be piaced on stability stadies every vear”
N

Finished product Q
The proposed finished product shelf fife for both the vj /s\ja g ons is 36
months at 2-8°C. The stability specifications used fef- attached at

the end of this report. Updated stability specm?ons\;\a;/o sed for post-
approval stability batches, and these are als ftachedat th % is report (refer to
below under the heading ‘Post-approval stabﬁq\r Qudi issussion on the
proposed specifications). The stability re 6@ d\lgi iussier indicate that some
limits could be significantly tightened @e tabmt){

Stability data submitted for the w'a!s\

Two different vial presentationg/afe heing mori

@ oMthe vials: glass vials with Teflon

coated stoppers, and gl aISWith Iuro@ pers. The Teflon coated stoppers are
either coated with IR N s o of I that is manufactured by
a modified process, ang b E § are considered equivalent).

The stability batches hayé beer \ur:ger long term (2-8°C) and accelerated storage
conditions (23-27° Q itted for the vial presentation includes:
- Three .

nufactured with Teflon coated stoppers. All
batche’s\/QﬁO Al 020 10

501 VAI 020 1002, V501 VAl 025 T003) have
been W (data
éio\be ored\ug\igvéé

provided to 24 months), and one of these batches has
lerated conditions (data provided to 6 months)

pijot ches manufactured with Teflon coated stoppers. One of
1 VAl 025 T005) has been stored-under accelerated
ta provided to 8 months), and the other baich (V501 VAI 043
stored under long term (data provided to 3 months) and
onditions (data provided to 3 months).
pilot scale batches manufactured with Flurotec stoppers. Both batches
WVAI 037 T001, and V501 VAI 037 T002) have been stored under long term

ta provided to 9 months) and accelerated storage conditions (data provided to
onths).

@ne W pilot scale batch manufactured with Fluortec stoppers. This batch

(V501 VAI 037 T003) has been stored under both long term (data provided to 9
months) and accelerated conditions (data provided to 6 months).

- One & full scale batch manufactured with Flurotec stoppers. This batch
(0680435) has been stored under both long term (data provided to 3 months) and
accelerated conditions (data provided to 3 months)

28



Long term stability studies are ongoing up to 36 months with some parameters also

being monitored at 42 months. Accelerated stability studies are ongoing up to 12
months.

Different batches of MBAP have been used to formulate the vial stability batches.

with uncoated stoppers, Luer-Lok syringes with Flurotec stoppers. Staty%y‘ batch data &
VAS 032 T003) manufactured with uncoated stoppers and
parameters are not required to be measured at tht ime po oint aco

Stability data submitted for syringes
Two different syringe presentations are being assessed for stability: Luer-Lok syringes
submitted includes:
- Three JJ§ pilot scale batches (V501 VAS 032 T001, V501 VA
%&r on
term conditions. Data has been provided for 12 months
have been provided at the 12 month\hm\épom’t as thes
ing
) %‘TOOS
& d>c0ndxt|ons

stability protocol.
- Two [l pilot scale batches (V501 VAS O
manufactured with uncoated stoppers and

Data has been provided for 3 months.
- One [l pilot scale batch (V501 VAS 2{

éture\)wﬁh uncoated

stoppers and stored under accelergte L been provided for
three months.

- Three || pilot scale batches ({t 03379 %VAS 033 T002, and
V501 VAS 033 T003) manufa Br\) With Fm @\gbappers and stored under long
term conditions. Data ha n pr@mde nths but no

have‘be’\i/\é) ovided month fime point as these

parameters are not 1€ eas \eg at this time point according fo the
stability protocol.

- One full scale ?( 6? S;ménuractured with Flurotec stoppers and
stored under lo and rated storage conditions. Data have been
provided up/\th \1;;9 term conditions, and only for the initial time

point foxf eréted co o\)s fhe full scale batch stabi lity study was initiated
in 20

- \pr@ scdlt e\batch (V501 VAS 033 T007) manufactured with Flurotect
g\aer re\\u\aﬁer accelerated conditions. The initial time point stability
é Sults HA wided only.
D t@ he §AP ha

AF have been used to formulate the syringe stability batches.
)

Svugipary o ata for both vials and syringes

All ﬁhxsh prOque Wt batches have been formulated with full scale MBAPs manufactured

acecor Y& he\proposed drug substance manufacturing process.

Predom pilot scale batch data has been submitted to support the finished product
Jhe finished product formulation process is a relatively simple procedure, and

it g\bn of the finished product at pilot scale or full scale is uniikely to affect the

C\g& of the drug product. However only very limited full scale batch data have been

provided; one stability batch only for each full scale vial and syringe presentation, and

data have only been submitted up to the 3 month time point. As the stability studies for

the full scale batches were initiated in 2004, updated stability data for the full scale

batches, as well as the pilot scale batches, should now be available. The updated

stability data should now include 36 month stability data for some of the pilot scale vial

batches. The applicant needs fo submit:

- Updated stability data that Is available fo dafte,
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- updated stafistical analysis of the stability frends for both long term and
accelerated storage,

- and proposed stability specifications (e.cJR.
Where stability studies submitted in the initial dossier have not vef been
completéd, then the applicant needs fo confirm the dates the studies will be
completed and submitted to Medsafe.
The stability data submitted in the initial dossier demonstrated no apparent differences in
stability trends between the vial or syringe presentations, or between the/gifferent
stoppers proposed for used with the vials or syringes. No significant trer ere
observed for the following physiochemical parameters:

A small dec é{atsé ‘n\ ,w\a‘s\\_))\
observed for some lots when stored under long term condition/s//is alistical a a%asis:te

$éd~

P

determine the loss rate of JJJJj was completed. As the statistueé\f\a\;gbgis /gniy
analysis estimated the following [ loss rates fo;éeéh
e .
I\y\fWhh\tability data submitted
ith | 2! above
the proposed release limits, a
S;\@és observed.

data from batches stored up to nine months or more for bpth vials
- Type 6: 0.79% per year, or 2.3% over the p f\
Although these loss rates have been es((}\f%\ istjes] \
to date demonstrate no consistent lo ee& bzzkg{gi
ut stor’ values were still well above
No statistical analysis has yélbe mmmpig/éd orlhe accelerated studies. Some of
e S acnstereted sudes Some o

very limited data set, the data pool was widened to incl
jo T

- Type 11: 0% over the proposed 36 mon \L‘\ ;%

- Type 16: 1.2% per year, or 3.5% over, \Q:C/’p sed ontipshelf life

- Type 18: 2.3% per year, or 8.6% oyer theyproposedls %je

b & only some batches showed
a slight decrease in JJJJil§ Also, all b:%os erer
b

the proposed release limits e)/%@ ight decr\a
these studies should now He e undafed accelerafed sfability

i e e WS

data and statistical afialysis Submiftéd ¥o-WMedsafe.

Based on the stabilj E‘ié}a/s}bmitte \iEQtﬁQ dossier, a 24 month shelf life stored at 2-8°C
could be recommeé@%ﬁ oy roduct appears to be very stable and a 36 month
shelf life could g considsred, thig\sanly supported by the pilot scale batches. Only 3
have been

itd
gl afrane

months of st Xg/ ibmitted for two full scale batches, representing one
full scale hatch il scale baich of syringes. Updated stability data
should Sw\\t\eﬁ ila Bmitted to Medsafe. A final decision on a product
shelfén e bf 36’months d at 2-8°C cannot be made until this updated data is

reﬁé%(éé??

P >

Phag 0 abili

Pho?ostabﬁiy%%gﬂes have been completed according to ICH guidelines and
fi

demon@t\ra\utha one of the drug substance components, Type 18 L1 protein, is
0 ght. Therefore the final container is packaged in an opaque secondary

sen tr@%t\
oo/@ 1) \>and the labelling includes the storage description ‘Protect from light'.

Finished product post-approval stability protocol
All long term stability studies described in the previous section of this report will be
ongoing up to 36 months. The applicant has also confirmed that the stability of the next

two full scale vial and syringe lots manufactured will also be monitored to create a total
of three full scale lots per presentation.
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An annual stability program will be maintained in which one lot of syringes and one ot of

vials will be placed on stability studies each year and will be monitored up to 36 months
stored at 2-8°C.

The proposed stability specifications that will be used to test future stability batches are
attached-atthe-end of this report. The specifications that wil betested include: K < %\Qh)

The tabulated specifications de not include a specification for
yet the dossier states (Sec 3.2.P.8.2.1 pp4, and Sec 3.2. P 8 &2pp4) that /)
this parameter is monitored throughout shelf life with a limit of ficant %
needs to confirm whether or nof the test for owill b@
included in the stability specifications for future stability batches) IFs0 /the

proposed limif needs to be tightened as all stability batch datatodate
demonstrate results NV

The proposed stability limits for [JJJJ are too low when
data obtained. All stability lots have been released WI
proposed release limits, and even with a slight decr
batches, no results fell below or were eve
The applicant has based the proposed stabili
stability loss rate, and two standard deviation
has indicated that the i stability timit only\ipt

container lots are obtained. The dossi r% \t~a acceptance criteria are
well above the JIIl vaiues for the lo ést\) i%al d s that resulted in acceptable
levels of antibodies. /\ \)

Although the applicants rationg] %h\ﬁ?
understandable, the limits d
manufactured with this vacéj

with JI vaiues well a%}e
the dossier that the int

2006. 1t is likely, bam

is recommend/e\/t/ﬁat\tbe stabil
proposed for rein
Stab:l /1 u

N/ f
o \VSE assessment

0
The are ’ﬁv svirdses and no cell lines of human or animal origin used in the
manufa is vaccine.
e />

B hich is used in the fermentation culture medium, is the only raw material
mél origin used in the manufacturing process. - is obtained from

b@mik and is sourced in the same manner as milk used for human consumption. It
is therefore compliant with the EMEA Note for Guidance regarding TSE.

ed to the‘ae% batch
mé

the

d the prg o/;; stability limits is
ntm take into account that batches
tpr tein ¢ centratlon are consistently released
leas rits. The applicant has also indicated in

S gubmitted in the dossier will be revised in April
d io date, that

release and stability data submitted to date, it

lty\h;s for- be tightened to be the same as those

@ entations are for single use only.

Coloured copies of the proposed labels for the vial, syringe, and single pack and 10 pack
cartons have been submitted,
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The proposed labelling complies with the New Zealand Medicine Regulations with the
foliowing exceptions:

- The 10 pack syringe carion and single pack syringe carton do not indicate where the
batch number and expiry date are to be placed.

- The height of the letters on the small labels for the syringe and the vial do not meet
the regulatory requirement of 0.75mm. The text size of the small writing is only
approximately 0.5mm, and the information written at this size is unreadable.

10 &
syringe pack and the single syringe pack , \\E @
- submit syringe and vial labels that have lettering heiggt” th e &1 Igg\
Medicine Regulations requirement of 0.75mm. The sniall fext'on the propeseéd

vial and syringe labels is only 0.5mm and is unrea ble, o &
n

A number of items have been highlighted in the rep @app[icant
needs to satisfactorily address before con@ c @5&

W @§

The applicant needs fo: {2/)
- indicate where the batch number and expiry date will be place o\qy\e
th
p

D
©
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Attachments:
1. Overview of MBAP manufacturing process,

2. Flow diagrams for the fermentation and harvest of all four HPV types

3. Fermentation mediums for the || frmenters é\%

4. Tabulated in-process controls for the | fermentor. @\f

5. Puriﬁcatior; process flow diagrams &

8. Buffers solutions and raw materials used in the Purifj @E and Ad Qn rocess

7. Fermentation and purification process culture m d Q er@l ns, and their

excipients.
e individual HPV type
N

8. Plasmid maps of the yeast expression vec
" expression vectors.

9. Flow diagram summarising the key@te sed et the expression vector

Y

10. Flow diagrams for the ma/\uf%t g px/_\ Ssés used to establish the master seeds
and working seeds.,

11. Master seeds, wor r{d<P cell specifications, TT50#1, Section

12. Specificatio md for@%new working seeds

13 Active jngrediépt peo‘ ications

14 Fipi % ucf.m m:?a ring process flow diagrams
é cess controls

16 Finis felease specifications
17 a&g)i ecifications used for the vial and syringe stability studies

spec::ﬂcattons proposed for future stability batches.
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Drug substance manufacture
1. The drug substance manufacturing process uses a number of filtratio /3‘%)3 yet th

ng\; prouess a

nt to
nnected in

Gardasil
File number: TT50-7571
Evaluation of additional information dated 24 May 2006
The company have responded to the questions raised from the initial assessment
of the dossier.
e
manufacturing process does not include any filter integrity tests’ as m oogs ont
The manufacturing process needs to include ‘filter integrity’ testmg s n pz:oc 88
controls for alf the filtration steps.
The applicant has explained that all filters used in the manufa
for filter integrity.
The filters that are used upstream, i.e. the non-sterilising g re |lte ty tésted
using a pressure hold test. < /’Fs
The product sterilising filters are integrity tested by { @; prioy @
Merck. Sterile filtration of the product is complete i
series. The applicant has confirmed that:
- the first filter of the series is integrity test us
- filter two is post use integrity tested
- upon recommendation by the TGA, & s Titter \a! &’post use integrity
tested. m
The proposed filter integrity tes’?g\lsa C bl -
2. The drug substance manufa n{r@ roce ot describe a m;xmg time' as in-
process control to ensure /r\}n/dps/orp@ jlease describe if there is a minimum
m:xmg fime required to na\mammurgr?a orpfion, and If so, demonstrate that ihe
mixing time has been a\e/
Adsorpiion of the Déh:&e que& roduct (DFAP) to the adjuvant is achieved using
icarfhaSexplained that the adsorption process is
mstantaneous 1 ing. The has a
ns e a consiétent and robust adsorption process. All validation
jots had % co Iet ne\qf@jsorp’uon demonstrating the adsorption/mixing
processiy %/ wdt, with ooy tadsorptlon observed.
3 % utt stance purification vaiidation studies, the upper and lower
e CP e hot adequately tested to demonstrate the process was robust fo
van tons hi\fp and still able to meet the established CQA criteria. The individual
CPPs t t adequately tested have been described in the Medsafe Evaluation
Repo he CPPs need o be tightened fo reflect those actually tested in the
all z‘:on or additional process validation data is required to demonstrate that
}D%g d ranges of the CPPs are acceptable.
@/ ence of impurity testing in the drug substance specifications
ly be considered acceptab/e if the CPPs are tightened fo those tested, or
additional process validation data is completed that demonstrates impurity clearance is
consistent for the proposed CPP ranges.
The applicant has explained that the proposed CPP ranges have been based on
accumulated experience in the pre-validation and engineering studies.
A discussion has been provided for each step of the manufacturing process, describing
how the CPP's have been selected based on development studies and/or factorial



designs, and in some instances based on statistical analysis. Overall it appears that the
proposed CPP ranges have been adequately tested during manufacturing deveiopment.

The INEENGER orocess had a proposed . The
applicant's response states that this limit was based on the maximum measured

capability of the . The applicant response indicates that this
limit has since been changed, and is now based on the results for the initial full scale
process lots. However, the revised have

not been provided to Medsafe. The applicant needs fo describe the pro_posed in-
process imits for IR 7or e MRNNR orocoss.

4. Please describe the size of the DFAP sample that was used fo asse abrlrt

what proportion it was compared to full scale manufacture.

The sample used to assess hold time stability of the DFAP was. soale ba

size at this manufacturing step ranged from b FAP\samp ed in
the same container type ) as that used fop Hé l scaie tunng

process. The sample size and storage container forcp
representative of the commercial manufacturing pro

@stab@ quately

s completed, or a

A summary of the filter extractable tests \3y éhe%@p@ny has been provided.

All filters used in the manufacturing prp\cgs% been\ade\quately tested for
exiractables, and the results for

have been provided for e

] lters—~" /\\\
In addition to the extractable teg(h\% a}%‘i’ ated that each filter supplier has
fested the filters according t eactivity Tests, In Vivo. The
applicant states that the reao 1ded he\F ter suppliers showed no adverse in

vivo reactions.
Adequate studies have

mp! \>’the company to analyse filter extractables.
6. Please provigh th

tha rates the sterilising filter used in the drug
substance m
retent;on

wmg process \s>been satisfactorily validated for microbial
The a ? eszrrbe\ atory scale studies that were completed to validate
mxcro no the smg membrane. The studies demonstrated successful
anism Brevundimonas diminuta of at least 1.0 x 107

ret ec g¥ rg

&0 2 validation study, or a tabulated summary of the study data, that
dem the’efficacy of the sanitisation procedures used for new filters in the drug
subs Q,oé>m nufacturing process.

m has been provrded of the studles completed fo vahdate the samtxsatlon
rOce ,rsforthe » R ' ‘ e

: All vahdatxon results demonstrate that the
procedures provxde adequate contro! of the bioburden and endotoxin levels.

8. Please explain why a minimum contacf time with R has not been set for

santisation of the new EikE
§ has been set at IREEREE for a new

A minimum contact time, b Ry
. The minimum contact t:me is vahdated by ensuring that the Critical Quality



Attrtibutes (CQA) for
rinse samples taken immediately prior to loading the column.

are met for

9 The reuse validation studies for the had CPPs for

. The minimum contact time,

was successiully validated, but the CPP for the

was nof fested. All reuse validation studies used
approximately . Please explain why the CPP,

A was ot tested,
and confirm that the CPP fimit for wilf be amended to for alf

future sanitisation procedures for the
The applicant has confirmed that after vahdatlon was completed the.GP
amended fo correspond {o the amounts actually used during th idatio stu ieS~Fh

CPP has been amended to |l and the sanitisation prodstiures Yor the Il
columns for all types are verified to be o

The | .- for sanitisation and reuse no uately k&F %ﬁ e
amount used in the validation studies. x&\%

Finished product manufacturing process
10. Finished product manufacturing validatio

ixing imes and mixing

' bRy fo process

e process parameters

I\product quality. Mixing
were

\te>rs Although mixing fimes,

es may no longer be identified as

lled they should still be identified as

s. Please provide manufacturing flow

validation, but after process validation it
were well controlled and robust and d
times, mixing speeds, agitator speed
therefore no longer identifi ed

mixing speeds, agifation spee
‘Critical Process Parameier
‘in-process controls’ for fh

r?czrcu/ on

diagrams that list thes rs a }oces(s controls, and the values associated
with them.

The applicant has §uht ct manufacturing flow diagrams that include
the mixing tim <@mx 1 eed \a 1 tor speeds and recirculation rates.

Cell bank systt

11. PI?as‘e\m i /S eeds and working seeds were tested for viable count
and p Qﬁde spec: Ige mits that were applied for the test of viable count,

T c
its
er

lﬁa/\t d the viable count results for the Master Seed and Working
8/. nge \ﬁn;a and results from these
studies stablish the acceptance criteria for future working seeds. The
propused e\count acceptance criteria for release of new Working Seeds is ks
he applicant needs fo explain how the acceptance fimit has been

establisfed, >

mgstance speciff cafions .

12 Pletse describe the » BBl that has been calculated in the
validation of the I '-: mefhod used for the drug substance.

hasbeen calculated for the MBAP to be for each HPV type.

TR Ry validation has been completed and the applicant has submitted
results for the three most recent lots of each MBAP HPV type used for qualification

testing. Based on the results a routine test | IEEIEEEERE has been selected.




13. No statistical analysis appears to have been used to determine the proposed drug
substance release limits for . The proposed limits appear to be
foo conservative and based on the batch data the limits could be tightened to

Please explain how the limits have been
selécted and why they are appropriate considéring batch data generated to date indicate
the fimits could be tightened.

The applicant has explained that the proposed limits have not been based on process
capability, but instead have been established based on a qualitative eva e}@tnon of data
from lots manufactured at full scale and lots used in clinical studles The dpplicant ha
explained that the are due to ' :

' . B | he proposg its,
although not based on statistical analysis of the batchl @Ven cient quality
of the vaccine with respect to

Quality control of drug substance process ex@ &
*w used fo create the FA

% /&yalummlum adjuvant is
used to formulate the MBAP, i.e. the \f%}gtanc %‘ ofnponents of the )
are not controfled according fo phar oeial ons and need to be as
th\eﬁﬂ/sh o

excipients of the FAP become part _

The applicant has submitted gdablehat lists exmpxents and the specifications

used to Control the excnpze ¢ 1R pws @ the components of the
—

R —— 2 <> CoNf s lied aggording to pharmacopoeial

spec;’f"catlons UsP a%éﬂ/ Gfué \G

entrol of the excipients for the IR is
now satzsfactory
Finished produc’bsp X?f* tions

i method validation

‘ method the has been calculated to be R
& sample matrix for has also been performed,

lzan has submitted qualification results ror ’three fmal contamer lots and no
was observed across the o

method has also been adequately validated. The
ctlated to be I

16. The FEEERIRIREE /imit far exceeds that observed for any of the batches
manufactured according to the vaccine’s target protein concentration. Although it is
apparent that the upper limit has been introduced as a safety factor, the limit should be
based on data from manufacturing experience as the very high upper limit can allow for
a very wide variation in vaccine | RERER batch results. The upper IEEEEER limit should be
revised fo take into account the actual batch data obtained to date from the
manufacturing process.




The applicants response indicates that they have no intention of changing the proposed
upper fimit, and have justified the proposed limit based on:

- clinical studies showing that higher doses have no safety or immunogenicity
concern. The applicant states that based on this, setting upper specification limits is
not warranted.

- The manufacturing process has been validated and demonstrated to be robust and
consistent.

- Foreach lot, |l data for each HPV type are reviewed internally and compared to”Y
alert limits based on process capability. Results outside these hm
investigated, and the impact on product quality is assessed befoae
whether the lot is acceptable for release. /2

here safeiyg\ﬁd
proé?;sed bpper

It is not uncommon for vaccines to have no upper limit for PNEKEE

immunogenicity of higher doses is of no concem. Inthisi ) ance &

limit forh has been established based on the m dose c \tested that
was shown to be safe and efficacious. The upper ii r{&\e’ ha(\ vance o the
batch results obtained from the validated process, mdcfy ref ré Gnqhe 1o provide

any quality control as the proposed upper limit results
observed for the validation batches.

The applicant has explained that alert limj praess sapability are in place for
o assess product quality pnor o\kskgfase o Sg iert limits have been
I:cant should provide

provided in the dossier, or in this addit EO

the alert limits that are used to asses

If the alert limits for S are;n*p@ce\and ai; \ omtor batch to batch
consistency, then the propes is acceptable as a

%relea p?@hm:t for E
safety limit, ensuring that c\/ re {ev\le\a)s hat exceed the tested and
o

found safe in clinical frlal

Drug Substance Stabiﬁ% ) )
17. Based on the di ug. a ata, which show no significant trends, the

stability specifigétio 37 =&d to \gened fo those used for release of the MBAP, as all
stability resuléﬁ/?e Il within the elease specifications. Please confirm that the

s wikbe tightened to those used at release. The tightened stability
v trends in future stability batches will readily detected,
s have different stability characteristics to those observed

B have been revised to:

d sections of the dossier relating to stability of the drug substance have been
submitied, and these sections show that a small decrease in was observed.
Statistical analysis of pooled lots was used to calculate the estimated annual loss:
Type 6 0.32%

Type 11 0.73%
Type 16 0%
Type 18 1.45%



The [l stability limits have been calculated based on the release specifications, the
estimated annual loss rate, and also taking into account loss rate variability and
assay variability. The proposed stability limits for MBAP are very conservative
when compared to the actual stability data obtained, but have been adequately justified.

The proposed release specifications for JER described in the original dossier are:

Type 6

Type 11 ’
Type 16 J%
Type 18

In the updated sections of the dossier submitted with the addm
May 2008, the proposed drug substance release specmoaﬁonS/fO
revised based on additional batch data:

Type 6

Type 11

Type 16

Type 18

The updated release specifications are acce@

18. In the dossier it was anticipated thati

mfe(m tion\d

ei\24
have be /\>

- lots would be

available in 2005, This data should no \a\ abl; d fo Medsafe.
Updated | INNEGE stablll data have m; IR ots and all data
support the proposed

19. Updated stability data for/f\z ?@ABP sty bﬁrty qyzhes should now be available and
submitted fo Medsafe. If p dafhlls\n vaflnbla please indicate when the
stability studies will be d andgs@? to Medsafe.

Updated sections of th ier reia drug substance stability data have been

rovided, Updated r\/ data continue to support the proposed i
h expiry dafe.

Dru Subsiange\ ot val stability profocol

20. Plgas %q/oﬁié ulative stability studies for the MBAP and finished
produc%,con\zp{e
Tps/:gm e stabi

submitted fo Medsafe.
dy will be completed by March 2009. The applicant has
omji{o\/ Wstive stability data will be submitted to Medsafe.
\‘o in Q o as been provided in the dossier regarding the annual stability
prograf e drug substance. Please confirm that at least one batch of each HPV
type AP will be placed on stabifity every year.
T ficant has confirmed that one batch of MBAP for each HPV type will be placed
stabili

every year that the MBAP for that HPV type is manufactured.

Finished product stabiiity
22. Please submit for the finished product (for both the vial and syringe):
- updated stability data that is available fo dafe,

- updated statistical analysis of the stability trends for both long term and
accelerated sforage,

- and proposed stability specifications (e. i ENRg).




Where stability studies submitted in the inifial dossier have not yet been completed,
please confirm the dates the studies will be completed and submitted to Medsafe.
Updated drug product stability sections of the dossier have been provided. These
sections of the dossier include updated statistical analysis of both the long term and
accelerated stabifity data. No significant trends are observed. A slight decrease in

was observed for some lofs, but all results were still well within release limits. The
updated statistical analysis has calculated | loss rates for each HPV type based on

pooling the MBAP and finished product vial and syringe stability lots. These are the
same loss rates calculated forthe MBAP, @

Revised stability specifications have been proposed: @ @
& <\\>>



R

L1 L B/ PN \g
The KR limits have been slightly tightened for Types 11, 16%»& re s\ uoh
specification, taking into account the stabil
hm;ts are

supported by clinical studies which hav % lo
23. Please confirm whez‘he e\z‘

roposed limit

ity batch data obtained to date. The justification for the

lower than the lowest stability results observed. The rev@ﬁblm limits have bee
variability of results (variability in loss ra{
\X{\g el to be efficacious.

Based on the fact that the proposed - tability §
included in the stability ibris Tl ( bi/uy deC ie8. If 30, the p sed limit
needs to be tightened ai{\a/c Iflfy ja CM date demonstrate results |JJJJIR
The applicant has e test will be performed

the justification does not appear to take info consideration

Le;ase

influencing the

justified using the following rationale:
? lowe
to
sa
The calculated stability limits are very conse
pported by clinical data
the proposed stability specifications are\ée\e/eptab!.
on an annual basds\f Cfu e stab ity-baiehes. The limit for this test has been tightened

- The expiry specification has been calculated
{\t i antxclp e worst case
scenario. However, as highlighted by the ep
Finished product nost—anprova@ prote O
R RN i/l be
from IS ’F e ttghtene S ecification limit is acceptable.
24. The p. pose % abmty rits — are too fow when

es ufactured to date with the target protein concentration are
eased with | values well above the |JI release fimits,

a slight decrease observed for some batches for the stability
no ' values fell below or were even close to the release limits.
h release and stability data submitted to date, it is recommended that the
its for | be tightened to be the same as those propased for refease.

Labelling
25. Please indicate where the batch number and expiry date will be placed on the 10
syringe pack and the single syringe pack.



26. Syringe and vial labels must have lettering height that meets the NZ Medicine
Regulations requirement of 0.75mm. The small text on the proposed vial and syringe
fabels is only 0.6mm and is unreadable.

Response o guestions 25 and 286.
Updated coloured labelling has been provided for all containers and carfons. The

proposed labelling now includes the proposed location for the batch nurr%er and expiry,

S

date on the single and 10x syringe pack. The fext size on the syringe ang)/i llabels
also been increased.

The proposed labeis now comply with the New Zealand Medicine Regliatiors
requirements. N
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The additional information submitted b

y the applicant, dated 24 May 2008,
has been reviewed and tha foli

owing items require further information.

1. The additional information provided in response 1o question 3 (Medsate
Request for Information letier dated 20 March 2008

) indicates that the limit for
~ of the drug substance has been

changed-based-on-the-resultsforthe-inital-full scaleprocessiots. Plezse

describe the' proposedq as the

only limit Medsafe currently has is that proposed in the original osmer“
- which is too high and does not accurately mon tov

the manufacturing process.

2. The proposed viable count acceptance criteria for raiea

Working Seed is Please explain ho \i‘h* ’i

established, as viable count results submitted for theMaster

Working Seed ranged fromﬂ
3. The additional information providad in r@pem%m/\ s Mmdaarﬂ
Request for Information letter dated 20 M ’te\s er‘{ hm its
are in place for §Pfor each HPV ‘fyp roxf
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