HﬂnwﬂhSD

ta0

HCTZ Plasma Cuﬁé, (ﬁéhnL)

Mﬁmammmmw
dosesefsowst(d‘ukirecﬁm fixed cambination Flltablet
mderﬁdorfasﬁedeorﬁnomtohedﬂwam

Caw  {ng/mt} 20.16 21381 0.18 0.14 -0.24

AUCqgq (Pngiml)  457.52 1204.74 038 £.33-044

AUCuum (hragimt}) - 522.36 131209 -0.40 0.34-0.46
' ' HCTZ

Co  {ngimt) 153.98 136.50 113 1.08-120

AUCqgy ftergfml)  1163.80 978.07 113 1.06 - 1.20

AUCou (hng/mi} 114337 1011.82 113 1.07 - 1.20

* Test: Fed (Treatment 1); Reference: Fasted (Treatment 2}

Sowsce: Section 14 Table 142-1.1

SAFETY:

There were no serious adverse events. AE related to GI disturbances are listed below.
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'sub_;ects rteported af ledst one or more adverse évents durmg treatment, which’

itanit mgatmn onfa

S 10 AUIC increased by 13%).

R REVIEWER’S COMMENT:

-7 7 1.- The reviewer concurs andﬁndmgs shouldbe mcludedmthelabehng R B

LT e CmmhﬂmganmofahghﬁtmdsﬁghﬂymsedHCTanom(boﬂnCm T S

m@mmmm@m@_mmc S
wmmw&mywmmmhwwz S R
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' STUDY INVESTIGATOR AND SITE:

_ REPORT# 2101

- EDRVOLUME 6 ST
" STUDY DATES: July 17 — August 24, 2006
 Objectives: ' o ;

Primary objectlve~

‘e To determine the' bloequlvalence of a fixed oombinatlon of 150125 mg. ali sklren‘IHCTZ
(SPH‘IOO) tablet and the free combination of alisklren: (SPPl 00) 150 mg overencapsulated
tablet and HCTZ 25 mg hard gelatin capstle. - .

-Secondary objective:

» To assess the safety and, tolerabllity ofa smgle oral dose, of allsklrenIHCTZ (SPHT 00) 150125

mg ﬁxed combination tablet.

Formulatlon' -

_.Test I _leed combmatlon SPHIOO 150/25 mg (SPPlOO/ahsklren +V |

- HCTZ) tablet by Novartis (Batch No: X012 0206; Batch Slze
.-——- Manuf Date March 29 2006) by Novartis

_ Refetence — Free combmatlon of aliskiren 150 ‘mg by Novartis (Batch No:

U005 0404; Manuf Date: February 26, 2004) and HCTZ.
'(Es1drex®) 25 mg by Novartls (Batch No: X147, 0603 Manuf :

- date: June 26, 2003)

Methodology “This study employed ‘an -opefi-label,. randomized slngle~dose two-period two
- {reatment, crossover’ design. A fotal of 70 healthy male and female subjects were enrolled (of these
. 68 subjects completed the study)

" Each completed subject participated ina 21 -day screening perlod two baséline dnd treatment pe(iods ST
C e nd.an end-of study evaluatlon An lnter-dose interval ofat least 14 days was obserVed by all sutgects o

g Number of subjects (planned and analyzed) Seventy (70) subjects weré enrolled and 68 completed

~ the study All 70 enrolled subjects were included in safety analysis. Pharmacokinetic parameters of
aliskiren and HCTZ for the 68 subjects who completed the study and the 2 subjects who only
completed the first period, are included in the statistical analysis.

Duration of treatment: Two single dose treatments separated by a minimum 14-day washout period.
Each treatment was administered orally under fasted conditions (following an overnight fast of at least
ten hours) with 240 mL water.

ANALYTICAL METHODS:
Aliskiren and HCTZ plasma concentrations were measured by a validated HPLC-

MS/MS method.
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- Free oamﬁrnéﬁén‘ 107 e59+605

" Aliskiron — 94.0 to 107,3% with Ybias of 6.0 ta 73%
- HCTZ - 1103 to102.5% with %bias of 0.5 t0.5%.

: Premslon'

Ahsklren %CVof46t05 8and%b1as of 11 4t05_0

*HCTZ - %CV of 3.8 to 6.0'and %bias of 2.1 t0 5.0

- Phannacoklnetics C,,,ax t,m AUCO-tlast, AUC‘m tuz. and CUF

3 Statlstlcal methods: Log-transformed AUCs and Cp, OF aliskireni and HCTZ were analyzed -'
- -separately using a linear mixed effect model, with fixed effects from sequence treatment, and perlod -
- and random effects from subject nested in sequence :

The contrast was computed between the two- teatments (T est vs. Reference) and a 90% two-slded '
confidence interval (CI) was formed. The least square mean treatment differencé and confidence
Intervals were transformed back to the original scale to give the ratio of the geometric means for the -

‘two treatments- together with the cairésponding 90% confidence Intervals Bioequivalence between

treatments were assessed separately for eaoh PK parameter based on’ tne 90% Cl for the ratio being

‘contained withirn tne range (0 80 -1. 25)

', RESULTS: : :
- Pharmacokinetic results- Pharmacokmeﬂc parameters -of ahskiren and HCTZ followlng smgle oral

doses of SPH100 (aliskiren 150 mg/HCTZ 25 mg) in fixed combination or aliskiren 150 mg and HCTZ
28 mg as free combination in healthy subjects are presentedin the table below: -

Table 1. Pharmacoklnetlc parameters of alisklren and HCTZ after
_administration as the fixed dnd free combinatlon

) Aliskiren L ) . )

o Crax - ‘AUCogast = AUCiw 't~ CLF

Ctveatment - ® (ngiml) (hngml) (engml) - ) - (mUn)
R . . median meantSD mean ¢ SD mean £ SD mean:SD ‘mean ¢ SD

- {min, max) (CV%) (EV%) CV%) . (CV%) CV%) .

Lo T 4922%  5649% 4, i a0 3564354%

- Fixed combination 1.0 9651645 2869 - 3389. “5 £ 49“-’. 1840217

ATy ;' 83085 ._40.81
2324 . . 2838 ¢ 130

S NT0) 0563 @) Gdo e Gl
’ ' HCTZ '
Fied combination 2.0 1746513 V1255%  11595% oo 22389.6:
: 13 2323 2346 : 42813
{N=68) (1.5, 4.0) (29.4) (20.6) (20.2) {16.5} (19.1)
it 11449+ 11924+ 217858 +
Free combination 20 1786557 14itS edt 103e17 27858
(N=69) (040 (1.2 @37 agg (162 (20.0)

Statistical analysis resuits for aliskiren and HCTZ pharmacokinetic parameters following single oral
doses of SPH100 {aliskiren 150 mg/HCTZ 25 mg) in fixed combination (Test) or aliskiren 150 mg and
HCTZ 25 mg as free combination (Reference) to heatthy subjects (N=70) are presented below:
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‘42881 . “h.00.
480.45 - . 45_'1.02;.

AU (h-mlml.) © 092112
: - . .HETZ | R
'fcm (ng!mL) '168.33 17482 - T 0.96- 1093+ 1.00
AUCouen (hngliil) 11007 - 11381 . 0.97 . '0.84-0099
AUCpuy (rng/ml) __ 11350 . 1892 .. o4 0.95-1.00 ..

- 3 Tast: SPH‘lOO (alskiren ‘ISOmngCTZ 25mg)ﬂxsd eombhatlontablet(’l‘reaunent 1) ’ -
- Reference. allskh'en 150mgtabletand HCTZZSmghardgelatneapsde asfteeeomblnanon (I'reatmemz)

SAFETY RESULTS. There were 10 deaths or senous adverse events reported. No' subjects were
" withdrawn due to an adverse event. A total of 16 subjects (23%), n=70) reported 27 separate adverse

events during the study. Most (17 ‘of 27) were mild in. seventy requiring no treatment Half of the reported

events were treatment drug related as determmed by the investigator. .

'~__;'The most frequent advetse event: was headache ¢ events in5 subjects) foilowed by emesis (4 events in 3
A subjects) ‘No . safety trends relatmg to routine laboratory parameters (hematology, blochemlstry,
) ‘urmalyms) v1tal SIgns assessments, ECG evaluatlons, or physical examinations were 1dent1ﬁed.

.Smgle oral’ doses of both the ﬁxed and the free combmatlon of Tektuma/HCT were safe and well
tolerated. :

' CONCLUSIONS.

‘. The rate and extent of absorpuon of aliskiren and HCTZ were smlar foﬂomng smgle ‘oral
: admimstratlon of SPH100 (aliskiren 150 mgMHCTZ 25 mg) fixed combination FMI tablet and
afiskiren 150 mg overencapsulated tablet and 25 mg HCTZ hard gelatm capsule -as free_ :
combination.
e The 90% confidence lntervals of C,m, and AUC geometric mean ratlos for both aliskiren and
. HCTZ were contained within the bioequivalence limits.
¢  The fixed combination 1ablet (aliskiren 150 mg/HCTZ 25 mg) is clinlcally interchangeable with
-the free combination of allsklren 150 mg overencapsulated tablet and 25 mg HCTZ hard
gelatm capsule
s The smgle oral dose of SPH100 {afiskiren 150 mngC‘l'Z 25 mg)’ ﬁxed combmatlon FMI tablet ‘
.. or aliskiren 150 mg overencapsulated tablet and HCTZ 25-mg hard gelatm capsule as free
. combmation were safe and well tolerated in healthy subjects . ’

REVIEWER’S COMMENT;
1. The reviewer concurs.

Appears This Way
On Original
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: trealmmt cmssoverdaslgn Atotalof?Oheaﬂhymale andfemaiesuﬂectsweteenmﬂed(ofmese C

STUDY INVESTIGATOR AND SITE:

REPORT# 2102
. EDR VOLUME 6

. STUDY DATES: June 29 August9 2006

- OBJECTIVES:

. Primary objective:

"~ e To determine the bnoaqmvalence of a ﬁxed combination” of 3001125 mg. aliskire/HCTZ :

(SPH‘IOO) market formulation tablet and the free: combmaﬁon of the market: fonnulahons of
- aliskiren 300 mg tabletand HCTZ 12. 5 mg hard gelalm capsule

'Secondaiy. ob;achve-

e To assess the safety and tolerabllzty of a single oral dose of allsklrenn-ICTZ (SPH’IOO) o

- 300/12. 5 mg ﬁxed oombmatlon market fonnulanon tablet

 FORMULATION: ’ - ‘ . B
Test - . Ahskuen + HCTZ 300/12.5 mg FMI - fixed combmatlon tablet h
S " (Batch No; X186 0506; Batch size: -—-Manuf Date May‘ :
A 19, 2006) by Novartls '
,Reference,- . o Ahsklren 300 mg: tablet and HCTZ 12. 5 mg capsule free

- combination (Aliskiren - Batch No: X301LA, Manuf Date:

March 3, 2005 --- HCTZ - Batch No. X080 0304; Manuf Date

March 29, 2004) by Novartis

- Note Biobatches are defined by the sponsor as the drug batches used in a deﬁmtlve:' S

: bloavallablhty or bloequwalence tnal

: .STUDY DESIGN. .

. rafdoimized, singie-00Se; - W6.

64 subjects completed the study).

Each completed subject participated in a 21-day screening period, two baseline and treatment periods
and an end-of study evaluation. An inter-dose interval of at least 14 days was-obseived by all subjects.

Number of subjects (planned and analyzed). Seventy (70} subjects were enrolied and 64 completed

the study. All 70 enrolied subjects were included in safety analysis. Phamacokinetic parameters. of

aliskiren and HCTZ for the 64 subjects who completed the study and the 6 subjects who only
completed the first period, are included in the statistical analysis.

Diagnosis and main criteria for inclusion: Seventy (70) non-smoking male and female subjects,
ages 18 to 45, who were in good health as determined by past medical history, physical examination,
electrocardiograms, and {aboratory tests, and who were capable of giving informed consent, were
allowed to enroll into the study.
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__ﬂZ-Smgleoraldose f the : b :
5 mg HCTZ (ESIB?9IESidrex°) hard: gelatm capsule [Refa‘exme]

"A.Subjects were ran(ionnzed m ai: 1 ratxo to the two treahxm:t sequenws Sequenoe A‘_'-.,.A'
(Treatment 1 followed by Treatment 2) or Sequence B (’fmmm 2 fo!lowed by Treatment
: 1)

In each treatment penod, subjects arfived at the study site on Day-—l (at least 12 hotirs prior to :
.dosing) for baseline evatuations, andremameddom:c:ledforatleast%homsaﬁerdosmgfor'

B _ pharmacokinetic assessments Results of the ‘baseline safety eVaIuatloms were available pnor,' - |

"todosmg

OnDayl (dosmgday) ofPeuod 1, sub_,ectsweteadmxmsteredasmgleo:aldoseofettherthe s
fixed combination (SPH100 [Test]) -or the free combination (aliskiren and- HCTZ

' [Reference]), according to the assigned raridomization schedule, and following an overnight

~ fast of at least 10 hours. Pharmacokinetic sampling was performed at speelﬁed time pemtsl »
fmm pte-dose (Oh) up until 96 hours post-dose -

_ Subjects remamed domlciled at a minimum from the evemng prior to dosmg through at least

. 24 hours post-dose for PK sample collection, at which time. they were discharged from the
.. study center. They refurned to the smdycenteronthenextthree(S)monnngs under fasted
- conditions, to complete the remaxmng PK sample collection pmod (x_e., 48, 72 and 96-hom'

post-dose samples)

: Aﬁet a 14—day mter—dose mtervaL all subjects checked back mto the study center at least 12
hours prior to dosing (ie, Day -1) for Period 2 to undergo the designated baséline
evaluations. Subjects received a second and final dose administration on the following day,
which comprised the oppomte treatment as that received in Period 1. Subjects underwent a
96-hour phannacokmehc assessment period, after which study compleuon evaluatlons were
paformed Subjeds were then dnscharged ﬁ'om ﬂ:e smdy '

 The dose levels selected forﬂnssmdyrepresmtﬁaeahskgmdoselevel (300mg)medmaﬁﬂ- '-

‘pivotal doub _‘nndphasemsafetyandeﬁicacysm of aliskiren [Study CSPPI00A2204]),
1.1 sé‘levelofHCTZ(IZSmg) ]
. ﬁlerapetmc dose levels planned for development.

-ANALYTICAL METHODS:
‘Analysis for aliskiren and HCTZ was performed by LC MS/MS methods with
respective LLOQs of 0.5 ng/mL and 1.0 ng/mL.

Lower Limit of 0.500 ng/mL for SPP100 (expressed in base) and 1.00 ng/mL for
quantification (LLOQ) HCTZ using 200 uL. of plasma.

Aliskiren:
Linearity Linear within the range of 0.50 to 500 ng/mL with r* > 0.9780
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: '4P_r:ecisicn"an'di Accuracy %CV range of 3 6 to 9 5% and -2 2 to 4 5%, respectlvely
PK SAMPLE COLLECTION/CALCULATIONS, PD ASSESSMENTS/CADCULATIONS AND
. -S'[‘ATISTICAL ANALYSIS: -

Pnannacokmeucs Cm, t,m AUCM& AUCQ..,‘ t,,z, and CLIF

PK parameters were detammed using non-compamnental method(s) usmg WinNonlm v -_'
. Entexpnse (Versmn40)

Samﬂe caliechm hmepomts are asfoﬂom

. Predose 85, 1,15, 2,3 4,6,8, 12,24 48 72 mdﬂﬁhaurspost—dose

' sunsncal ‘methods: | og-transformed ‘AUCs and Crnax of - aliskiren and- HCTZ were anaiyzed_’
separately using a linear mixed effect model, wiﬂlﬁxedeﬁectsﬁunsequence ﬁeatment,andpemd

o andmndmneﬂedsfmnsutyectnatedinsemence.

mecofm'astwascomputedbetweenmemteahnemsﬁestvs Reference)andas()%two-s:ded
‘confidence intérval (Cl) 'was foimed. The least square mean freatment difference and confidence
mtervmsweretxansmnnedbadctotneongmasmtogwememhanfmegemnemcmeansforﬁle: .
- two treatments fogether with the cotresponding 90% confidence intervals. Bioequivalence between

. .keaﬂeﬂswaeassesseﬂsepaataytaeammpametermmmmmamrmemmm
- confained withmmerange {0. 80-125)

RESULTS. _
‘Subjects #5122, #5128 and #5160 were alt. dtopped from the - study for hawng pos:ttve_
cotinine tests at Period 2 check-in (protocol violations). ‘Subject #5125 was dropped for
reporting alcohiol use within the 48 hours prior to dosing (protocol violation). Subject #5142

" was’ droppedﬁ'omthe studyduetohavmgszgnsofalmnaryh'actmfectxon,reportedas an
adverse event. The subject was referred to hier private physician for treatinent. Subject #5170
was dropped from the study due to abnormal. Iaboratory results [elevated WBC count of 12.1
10°3/ul., and upon repeat 13.6 10°3/uL (ULN being 10.5 10~3/uL), and a decreased-
. hematocrit of 32.1% (LLN being 32.9%)]. Each of these. subjects underwent ﬁnal smdy'

e -,evaluauons pnor to bemg dtscharged fmm&le sludy L

Phatmacokmehc 'resuus Phannacolqnehc pmameﬂtels af allskiren:and HCTZ following smgle oral o

doses of SPH100 (aliskiren 300 mg/HCTZ 12.5 mg) in fixed combination or aliskiren 300 mg and
HCTZ 12.5 mg as free combination in heaithy subjects are presented in the {able below:

Appears This Way
On Original
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2666850+

Free combinaion ..~ 10 - - 248.5119961400418@.01512_8t84&7_ e
ey (05,12) (©03) ey (5&0) &S
o "‘.‘"‘*’"m 20 7351185 48501:116.9 51351125 100421 %t =
S eesy 0542 Tesn (_24_1;- [CL Y (214'1)
: Fteeoonbnnﬁan 20 a&uzso 537111333 5741112:5 98t2,6 vmu
' ' ¢ o Aucv-lw Auc..., et

@ gty Groghel)  geand) @) i),
reatment’ - median  mean+SD mean+SD . mean+SD mean<SD. - mean SO
(minmax) (CVK) ~ (CV%) . . (CV%) -~ (CVH) - (CV%)

e (543 @3) @8 @2 (88 51

Mean with SD - plasma ooncentration-tlme proﬁles of af‘sktren
fol(owiug single - oral doses of '300/2. 5 mg (allsklnn!HCTZ) fixed
‘combination FMI tablet or allskmen 300 mg FMI tablet and HCTZ 126
mg capsu!e as free combinauon to. healthy subjects i

5 = SPP(FDC) :

£ O~ SPP (Free)

g — .

S S

Q . L

g. o _

o LSl

. — ///7“‘3:-1-#=.=o
16 20 24 48 60 72 84 96

Time (h)

Statistical analysis results for aliskiren and HCTZ pharmacokinetic parameters following single oral
doses of SPH100 (aliskiren 300 mg/HCTZ 12.5 mg) in fixed combination (Test) or aliskiren 300 mg

and HCTZ 12.5 mg as free combination (Reference) to healthy subjects (N=70} are presented below:
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AUk (gil) 1266 - . dday | oea .. 4'0.6'11-1.01.1:

. Cox (gmly . T84 0 . 8158 . .. 088 "_085 092
. AUCqiuay (hongfl 47456 - 52044 . 091 © 0.88-0094
AUCo i (hengfml) - 51289 . - 55891 .. 092 . 089-094

‘T&W1M(mmn¢m125ng)ﬁmdmmmg_mﬂ Refewme aﬁskﬂeﬂ A
300 mg tablet and HCTZ 12.5 mg hard gelatin capside as free. combination reatment 2) .
Som‘oe.Secuon14Table14211 . . .

Mean with. SD plasma eoncenmon-ume profil Ies of HCTZ followmy . R
singla oral doses of 300/12.5 g {aliskiren/HCTZ) fixed ‘comibination - . o T os T L
FMI tablet or aliskiren 300 mg FMIi tablet and HCTZ 125 mg capsule as

free combinat:an to htalthy subjecls :

120

G L. §
T~ y—— - ) T—— 1

16 ° 20 24 48 60 72 84 96

- bemng achie”) during the sk ' “out )
mild seventy txanSIent n nature did not require any treafment, and wouid not be unexpected based
upon data from previous studies and the safety praofiles of the study drug(s).

Single oral doses of both the fixed and the free combination of SPP100/aliskiren and HCTZ were safe
and well-tolerated in the current study

CONCLUSIONS:
* The 90% confidence intervals of Cmax and AUC geometric mean ratios for HCTZ
were contained within the bioequivalence limits.
¢ The 90% confidence interval of AUC geometric mean ratio for aliskiren was
contained within the bioequivalence limits.
¢ The lower bound of the 90% confidence interval for aliskiren Cmax was 0.75%,
below the boundary of 0.80 to 1.25%.
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STUDY INVESTIGATOR AND SITE: -

: :Report# 2103
" Volumes in EDR Sectlon 6
‘STUDY DATES' August 8, 2006 — September 27; 2006- :

" Objectives: To determine the btoeqmvalence of a fixed mmbmatlon of 300725 mg alfskuenIHCT‘

. market formulation tablet and the free combinafion of the market formulations of 300 mg aliskirer -

-,tabletandZSmgHCTZhard gelahncapwlemdteaasessﬂle safetyand tnlerathrtyefﬂ'ne FMHablet

~_j1F0RMULAT10N’ . TR
- Test - SPP 100° 300 + 25 mg. (Ahskuen/HCTZ) market formulatlon
R : tablets (Batch # X018 0206 #6001850.002; Batch size O—
- Manuf Date: March 22, 2003) by Novartis
'__‘__-R'efe_rer‘tce o _ Free combination of SPP100 300 mg tablet (Ahsklren batch #
o . 301LA #6000937.006; Maf. Date: March 3, 2005) and HCTZ
25 mg hard gelatin capsule (EZ1879 Batch # X147 -
0603/3753688.002; Ex_p. Date: 08/2__007).by Novartis
‘STUDY DESIGN'

This study employed an open- label, randomxzed, smg,le—dose two—pmod, two—treammt,
crossover design. A total of 70 healthy male and female subjects were enrolled md 66
- subjects completed the study.

_ ’Each oompleted subjectparuupatedmaZI-day saeemngpmod, two baselmeandtxeanmt»
- periods, and an énd-of study evaluation A fixed inter-dose interval (ofatleast 14 days)was

. observed. byallsubjects. Eacheligible subject recexvedthefollowxng twok‘eaﬁnentsnnder; e

' .;;ﬁastmg oonditioas

“ Treatment A Smgle dose of thie ﬁxed combmauon of 300/25 mg (ahsereniHCTZ) FMI
tablet (Test).
Treatment B: Smgle dose of free combmatton of 300 mg ahiskiren FMI tablet and 25 mg
HCTZ hard gelatin capsule (Reference).

Subjects were randomized in a 1:1 ratio to the two treatment sequences: Sequence A of
Sequence B.

In each treatment period, subjects arrived at the study site on Day —1 (at least 12 hours prior to
dosing) for baseline evaluations, and remained domiciled for at least 96 hours after dosing for
pharmacokinetic assessments. Results of the baseline safety evaluations were available prior
to dosing.
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: thomsmtodosmg(xe.,Day—l)fotPﬁtlodZtomdergothedmgnaﬁedevaiuauons
;Subjectstmvedasecmdandﬁnaldoseadtmmsuanononﬂmfoﬂawmgday “which
com;msedthealtmnatetreaﬁmmttoﬁmtmcemedeetmdl thjectsmdawenta%hom

- pharmacokinetic - assessment period, after ‘which study - complenon evaluanons wc
'petfonnethubjectswereﬂlendischargedﬁomﬁxesmdy -

S ANALYTICAL METHODS. cor o : .
- ‘Both Aliskiren and HCTZ concentratlons in- plasma were analyzed by a vahdated
. HPLC-MS/MS method_ ' ;

Lover Limitef 0500 ngfe for SPP100 (mpressed in base) and 1.00 ngImL for
quamﬁcm (ZLOQ) HC‘I‘Z sing 200 pL ofplm )

 Aliskiren was hnear over the concentratlon range of 1 5 to 400 ngmL w1th r2 >
0. 09893 '

Inter-assay Precision and Accuracy 3 2 to 5 1% (—10 4 to 6 5%)
B -HCTZ was linear over the concentration range of 3.0 to 160 ng/mL w1th > 0. 09834

- Inter—assay Precmon and Accuracy 3. 8 to 7 3% (-2 0 to 4.0)

PK SAMPLE COLLECTION/CALCULATIONS PD ASSESSMENTS/CALCULATIONS AND
'STATISTICAL ANALYSIS: . '
'Pharmacokinetic parameters calculated mcluded Cm foiax - AUCo.ﬂzg, AUCoint.- tm, and
CL/F. All blood samples were taken by either direct venipuncture or an indwelling cammla
. msettedmaforeannvexnatthcfollowmgumepomts-pmdose 0.5 1 15 2.3, 4 6 8, 12
' 24 48, 72and96homspostdosmg. o

| fﬁStatlstlcal Analysns
' Log-transformed AUCs and Cmax of ahskn‘en and HCTZ were analyzed separately us:ng a
linear mixed effect model, with fixed effects from sequence, treatment, and period, and
random effects from subject nested in sequence.

The contrast were computed between the two treatments (Test vs. Reference) and a 90% two-
sided confidence interval (CI) were formed. The least square mean treatment difference and
confidence intervals were transformed back to the onginal scale to give the ratio of the
geometric means for the two treatments together with the corresponding 90% confidence
intervals. Bioequivalence between treatments were assessed separately for each PK parameter
based on the 90% CI for the ratio being contained within the range (0.80-1.25)..
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. Pharmacokmehc paraneters ofallsluren fa!io\mng smgle oral doses
. of 300/25 mg (aliskirenVHCTZ} fixed combination FMI tablet or aliskiren
: 300 g FMI tablet and HCTZ 25 mg capsu!e as. free eombmatmn to

hea!thysubjeels o _ A _
: 4 t- C.... . AUCM 'Aucg.,... % CUF
Treatment ) (oghmi) - (nghml).  (heghnl) (W) (mmy

- T median mean::SD means:SD nean + SD means SD meantSD
R min, max)  (CVK}.. {CVHR) _  {CVH) (CV%) . (CV%)

Fixed combiniat " o§ _2m91 128184+ . 1411931 qar 2602194%
Fixed ':'“g'"a""" ©beq - W84 6286 . 6385 38{:5;;)4-5 1341845
(=69 0560 {_sg.a): . {490) ' (495) L (61§

" Fies combinabion - ne "276;’9,1 . i30d4s 1‘52‘}.'&;  380s - 2354676+
Freocombation 005 ' Twaai 705 1504 - 83, 1013378
@6 0540 w0 s0d) cegh) @18 . @30

Flgure 1

- Mean with SD plasma corwentrauon-ume mﬁles of ahsklren )
following single oral doses of 300/25 mg (allsk:renlﬂcm fixed -
combination FMI tablet or aliskiren-300 mg FMI tablet and HCTZ 25 mg’

", capsule as free’ eanbmtm to healthy subjects to healthy subjects

400

350

—e— SPP (FDC)
—O— SPP (Free)

| PRSI BTV AU SN B DTy O S T

. -_sppfmasma Conc (ng/ml)
8

e
" 7 ! M
16 20 24 48 60 72 84 96

. Time ")
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-parameters ng singl _
'300125 mg (a!lskireanC'lZ) fixed eombmatiou FMt uhlet or allskmm
: mmFﬂlﬂbletandezsmgﬁpsuleasfreeeombmahonm

heatthy subjects - - U SR R,
‘ - tox - Camx Auc.,.,., : 'Aucm'*? . th - CUF
Tostment” ). g} (ingml) - rogiml) () . fmlh)
inedian - meangsn mean:SD meanx SD - mean:tSD meantSD
o (mm, inax) (cvx) (cv'x.) - (CVH) - (CVR) (V%)
m,::,‘::m 20 14695424 994812625 "ggﬁ*? B Naz27 -’%?%g*
. {1.0,4.0) (289). (254) B <X ‘
(N=gg) TR @ B esy)
- Free Con. 1'07‘5-&-" '11_120.51. oL 2318504
combinaton o4 0) 16322858‘;40 2615 2660 '1'1(':;6%1 S128
(N=67) AT ‘ (249) (239) o "'(24‘1)
Flgure2
‘Mean with SD plasma eonaenm«:m—ﬁme proﬁles of HCTZ foiiowmg
oo . . -single oral doses of 300125 mg (aliskirei/HCTZ) fixed combination FMI -
\% - tablet or aliskiren 300 mg FMI tablet and Hc1'225mgcapsuleasfree
: eombmatlon to healthy sublects to. healthy subjeets _
"20.0-
&£ ] —&— HCTZ(FDC)
- § 120 : —_— H(:TZ {Free}
8 - g
-
~7 v T O
a 4 s 12 16 20 24 48 60 72 84 96

Statistical Results
The ratios of the geometric means for both aliskiren and HCTZ parameters were close to unity
and the 90% confidence intervals of Cpa, AUCo4ae and AUC s were contained within the
(0.80, 1.25) bioequivalence limits.
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_ Ratio of geometric means _

Parameter ' Tfestd - Referenee‘ . Estimate SO%Conﬁdencelntewal_ :
" Comx - (ngimL) - I 24734 094" T omioe.
~AUCjgu (emgfint) 115632 . ~"126.6~99 ' 081 . 083-100
" AUCqsw thongiml) = .. 1271’;31_ 139288 . ..091. .. 083-100
| Crmix, - (ngfk) '14045_-- T 157.86 ".. ‘0.89 085093
AUCpuiy (nghint) . 96190 - 103795 . 093 0.89-0.96 -
AUCgivthngimt) 99533 = 107578 . ' 093 089096

' ‘Tmsm1M(mmWEm)mwmmmﬂmAxmm
e 'Smnutabl&andHcTZZSmghaMQelamﬂpsueasﬁeecmﬂmﬁreamma) E ]

' ASAFETY

Four subjects w1thdrew from the study prematurely after completmg Treatment Penod 1. They were not ;!
replaced because . the study was powered to have 64 subjects complete the- study and 66 ended up.

: completmg both tieatment arms.

-: Overall, it (157%) ofﬂle 70 snbjectsfepormdatleastcneormore adverse eventsdurmg
" treatment. . All reported AEs were nnld ‘with the exeeptton of severe acute &olecystiﬁs

E repoztedbymesub:ect

SubJect 5157 44 year old female) had an episode of acuite cholecystms Ol emmme—— i (12 days
- after a single dose of study medication). The symptoms required hospxtahzatlon and subsequently

' laparoscoplc cholecystectomy was performed. the event was mot suspected to be related to the study ..
medication. The subject had no confirmed concomitant medications and/or pain niedications administered:

“and completely recovered by | emmm—— . she was discharged from the hospital without further
v.follow-up ' 4 R

CONCLUSIONS‘

. TheratemdextentofabsoxpuonofahshtendeCTZwmesxmdarfollowmgsmgle"
.+ oral administration of SPH100 (aliskiren 300 mg/HCYZ 25 my) fixed combination FMI -
'_- tabletand:ahskum300mgFLﬂmbletand25mg:HCrZhardgelanncapsuleasfree R

~. Thé 90%

and HCTZ were contained within the bicequivalence limits.

e The fixed combination FMI tablet (aliskiren 300 mg/HCTZ 25 mg) is clinically
interchangeable with the free combination of aliskiren 300 mg FMI tablet and 25 mg.
HCTZ hard gelatin capsule.

¢ The single oral dose of SPH100 (aliskiren 300 mg/HCTZ 25 mg) fixed combination FMI

tablet or aliskiren 300 mg FMI tablet and HCTZ 25 mg hard gelatin capsule as free

combination were safe and well tolerated in healthy subjects.

REVIEWER’S COMMENT:
1. The reviewer concurs.
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15(!!12.5 mg
390!25 mg :

: Batch Number X079 0206 was not used n. any of the Chmcal 'I‘nals Submltted for thls b4 o
- NDA thus far. As a result, an e-mail was sent to the Sponsoi ese—————————— on . ( )
November 7, 2007 requestmg clanﬁcatlon as to why a non-cllmcal batch ‘was used for '

'»estabhshmg F2 sumlanty compansons. o

| On November 14 2007 a reSponse was Sent via e-mall by the sponsor. Below is the new
F; S1m11ar1ty Companson data. submitted with explanatlons on batch # X079 0206:

Appears This Way
~ On Original

Appears This Way -
On Original



eq v
.'the rev1ew of NDA 22-107 Novartts offers th1s documen _‘m response to the request

_- ,'Questton 1

’Novartls prov1ded j2 51m11ar1ty raw data in a prevmus response to an mformatlon
request (submission dated May 2, 2007). In Table 1-1, Batch # X018 0206 and Batch #
~ X079-0206 are listed as batches used for dissolution testing for BE ‘or biowdiver - -
- request. How does Batch # X079 0206 relate to Batch# X018 0206? Why is Batch # -
- X079 0206 bemg used for f2 smﬂanty calculatlons mstead of Batch # X018 0206
: (whlch was used in the BE study 2103)? ‘ -

f _Response. -

Novartts conﬁrms that the two SPHlOO 300/25 mg ﬁlm-coated tablets batches; X018 '
.- 0206 and X079 0206 have the same formulatlon and were manufactured usmg the same
process. - : :

The /2 similarity calculatlons usmg X079 0206 as a reference batch were completed ¥
_ prior-to the start of the BE study: For reasons of loglstlcs X018 0206 .was the batch that ;
. was subsequently used in the study :

~A comparison between batch X018 0206 (used in the BE study 2103) and the 150/ 12. 5
mg batch X008 0206 has also been performed. The data used to calculate the s1m11ar1ty
factor are presented in Table 2 to Table 4 (full data was prov1ded in the submission of
May 2, 2007), the dissolution profiles are presented in Figure 1 to Figure 6. :

The 7 s1m11ar1ty factor was calculated according to the Guidance for Industry entitled. .
© “Waiver of in vivo bloavallabihty and bioequivalence studies for immediaté-release
- solid oral dosage forms based on a biopharmaceutics class1ﬁcat10n system” (2000). The - -
. following recommendattons associated Wlth the use of the 81mllanty factor fZ were

~followed: - . . S CE -

o o the: dlssolutlon measurements of the test and- reference batches must be made

R “under exactly the ame condlttons o : -

" o a'minimiim of 12 dosage units should be evaluated" o

e only one measurement should be considered after 85% dissolution of both the
products.

‘The dissolution proﬁles are considered to be similar if the f;-factor is greater than or
equal to 50. As can be seen from the results presented, the two batches are considered to
be similar.

Dissolution testing was performed according to USP level 1 and 2 requirements, using

basket method (apparatus 1) at 100 rpm. For the different pH conditions indicated, the

following dissolution media were used (900 ml): 0.1M HCI, phosphate buffer at pH 4.5

and phosphate buffer pH 6.8. Determination of the amount of drug substance dissolved
(%) was performed by HPLC with UV detection.
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’ -"3>"I‘z;ble"..27 'ﬁ'.cglculaﬁ(_)i___i‘_'in OIM HCl

“Release (mean %)

"SPP100

X018 0206

X008 0206
HCTZ . -
X018 0206

A0min__ 15min_ " 20min . 30min_

- 372
369

58.7 -
55.7

793
714

6767

98.8

%9

871
88.5

-.68

85

X008 0206

) "32.9'

. 50.2

64.5

Table 3 -

-2 calculz_itioﬁ.at pﬁ-4.5

- 0min.

" Release (mean %)

f2

'SPP100
- X018 0206
X008 0206
HCTZ
X018 0206

39.0
38.0

34.0

622 .
59.2

52.8
56.4

83.0°
749

69.7

. 15min . 20min . . - 30min

99.2

96.9

86.7

921

67

71_ :

X008 0206

374

71.2

o Table4 :

'£2 calculation at pH 68

7 Release (mean %)

SPP100

X018 0206
X008 0206
HCTZ

X018 0206
X008 0206

. A0min

413
-39.5

35.3
35.8

63.2
58.8

52.6
53.3

83.5
76.7

68.4
700

' 20min_ " . 30min_

99.7
102.2

84.0
94.5

Note: Table 4 {2 calculation at pH 6.8 for HCTZ. is incorrect. Correct f2 calculation is 63.3

However, the incorrect number has ot impact on the sponsor being granted a biowaiver since the f2

number is >50; but not more than 100.
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‘Cumulative pardent relossad

Lo e el L A - ) - 45

Tlm o (m Iautes)

l —0—150/12 Smg. X008 0206, HCI 0 M - —-—300/25mg, X018 0206 HCl 0.14

Figure2 - Dlssolutton proﬁleé of SPHIOO 300/25mg versué

150/ 12. Smg SPPIOO in phosphate buffer pH 4.5 (n—12)

B . COmponen(sPPﬂm buffer pH4.S

120 e

100

®
=

(8PP100)
[~
(=3

20

Cumulative percent released

0o ’ TS Co 3 - . ]
’ Time (minutes)

l —e—150/12.5mg, X008 0206, pH4.5 . —m—300/25mg, X018 0206, pH4.5

'-Figure 3 Dlssolution proﬁles of SPHIOO 300/25mg versus
150/ 12 Smg SPPIOO in phosphate buffer pH 6.8 (n—12)

Component SPPioO buffer pHG 8

120 :

100.

-]
=
¥

(8PP100)
&
[=]

&~
o

N
o

Cumulative percant released

(=]

Time (minutes)

—e—150/12.5mg, X008 0206, pH6.8 —a—300/25mg, X018 0206, pH6.8

—_—
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20

. Cimulative percent toleas v

: {. Tlm e (m iuutas)

. ’ +150!12 Smg, X008 0206 , HCLO. M - —-—-300125mg, X018 0206 HC| 0. 1M

Fi 1gure 5 | Dlssolutlon proﬁles of SPHIOO 300/25mg versus‘
150/ 12 Smg HCTZ in phosphate buﬂ'er pH 4. 5 (n—12) '

Com ponent HCTZ, buffer pH4 5 )
120
k-5 T
b3 100
£ e
2 89 ;
£Eq . 3
EL o
a - -
2 40 ¥
£ .
B 20
£ B
o
]
[ 15 30 45
Tlme (m inutes)
l —o—-150/12 Smg, X008 0206, pH4 s —-—300125mg, X018 0206 pH4 5

:- FlgureG Dlssolutlon proﬁles of SPHIOO 300/25mg versus
e : 1 50/12 5m g HCTZ mphosphate buffer pH 6. 8 (n—12)

Component HC'l'Z buffer pHS 8.

120
-
2 100 - . : _
s . /
e 80
£ T /.//
g8 eo
2 "
E- 40
3 /
H 20
3
C O
0
Q 15 30 45
Time (minutes)
—e—150/12.5mg, X008 0206, pH6.8 —=—300/25mg, X018 0206, pH6.8

68




‘”.Response‘

- The rnanufacturmg detalls for batch X079 0206 are presented below The batch has not
L -been used in a biostudy. :

s Table : Manufactunng detalls for SPH 100 ﬁlm—coated tablets batch X079 0206
: Batch . . Dosage | Manufacturl Batch size Manufacturmg SIte

‘number - Strength ng date

X079 0206 300125 mg. 24—Mar—2006 — FCT Novartls Basel,
SW|tzerland

‘ REVIEWER’S COMMENT

1, The batch # X079 0206 Wculd not have been adequate to- assess a blowalver since

- the batch' (Table 5) is not:
"o At a minimum, one-tenth that of full productron or lOO 000 tablets or capsules

whichever is larger (see the FEDERAL REGISTER of" Thursday, September 22,

' .-1994, 59.FR 48754-59 and see “Guidance for Industry: Immediate Release Solrd

© . Oral Dosage Forms - Scale-up- and - Postapproval . Changes: .Chémistry,
‘Manufacturing, and Controls in in-vitro drssolutlon testmg, ‘and m-vzvo
4 bioequivalence documentatlon) and '
Batch X079 0206 was not used in the Bloequlvalence study 2103

2 Based on the mformatlon submitted for batch number X018 0206 (300/25 mg) and

X008 0206 (150/12.5 mg), the intermediate strength of 150/12.5 mg Aliskiren/HCT

passes the F, similarity comparison analysis.. The sponsor may be granted a
browalver for the mtermedlate strength of 150/ 12.5 mg Ahsklren/HCT

Appears This Way
On Originail
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Appendix IV
COVER SHEET AND OCPB FILING/REVIEW FORM

Appears This Way
On Original
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multiple dose:

.| NDA Number : - : 224107 | Brand Name - Tekturna. HCT o :
- :} .OCPB Division (I, I, Ill) DPE 1 _Generic Name B -Al_askirenl_hydrochlorothiazidé .
.- | Medical Division ‘HFD-110 L Drug Class .~ - - Rennin inhibitor/Thiazide diuretic
OCPB Reviewer - Lydia Velazquez - Indication(s). Treatment of hypertension alone” -
1 - . e R -ormcombmatnonwnthother
: . L : . . : __| antihypertensive agents .
OCPB Team Leader 1 Patrick Marroum | Dosage Form. "] Tablets —150/12.5, 150/25, .
A S S - L 300[125,and300125mg
- ST _| Dosing Regimen 1 Once Daily .
"Date of Submlsswn 19 March 2007 Route of Administration ~ | Oral )
: Estlmated Due Date of OCPB ‘20 November, 2001 ) Sponsor Novartns Pharmaceuﬂcal Corp
Revuew
k PDUFA Due Date 20 January, 2008 . »Prionty Classlﬁmtton B Is'i" ] ]
20 November 2007 - n
Dmsmn Due Date . - s
CL[N. PHARM AND BIOPHARM. INFORMATION . )
X if Nuwmnberof | Number of Cntitnl Comments m any
"included at | studies “studies
) " filing | submiitted “reviewed .
STUDYTYPE - B B ] -
Table of Contents present and suft'ment X
to locate reports, tables, data, etc. = - .
. .| Tabular Listing of All Human Stud|es X 5 -
- HPK Summary . - . - X _
Labeling X ’ - - :
| Reference Bloanalytlcal and Analyt«wl X - 1 : ] 'SUBMl'maD SEPARATELY AS A STUDY (DMPK
Methods. -~ - : ) ‘R0600 276) ) .
1. Clinical Pharmacology
Mass balance:
_Isozyme characterization:
Blood/plasma ratio:
‘Plasma protein binding:
Pharmacokinetics (e.g., Phase f) -
Healthy Volunteers- . - . -
- i single dose: X 4 o 3BE (A2101 2102 ‘and 2103) 1Food
. - | Effect (A2104) .
multiple dose: i
Patients - .
X 17 '-Efﬁcacymal(CRDOWQOM) in mlldto B

moderaté HTN patiéfits — used eafier -~ | = -
N '_Speedel fonnulatxon (caps e) Can notﬁnd .
: analytlcal data 1-

Dose nrobortionality -

fasting / non-fasting single dose:

fasting / non-fasting multtiple dose:

Drug rug interaction studies -

In-vivo effects on primary drug:

In-vivo effects of primary drug:

{n-vitro:

" Subpopulation studies -

ethnicity:

gender:

pediatrics:

geriatrics:

renal impaimment:

hepatic impairment:

PD:

Phase 2:
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& 'Phase 3 clinical trial:

K iopharmaceutics’

_ Absolute. bioavatlabillty:

: ‘Relatwe bloavallabmty -

- solution as referenoe

altemate formulatmn as reference‘

Bloequwalence studles- . 1 - . . .
‘ traditional. design; single / il dose: =X 3 SD.
replicate design; single / multi dose: ‘ _ E o Lo
_. Food-drug interactlon studles. . . X 1 Food Effect — Healthy Volunteers - SD .
Dissolution: = . - N/A N : L
(IVIVC): . N T R
Blo-wawer request based on BCS' X - . Data Biowaiver based on F2 — raw data missing
. : Missing - S CLL
;BCS class T
Tii._Other CPB Studies i
_Genotypelphenotype studies:
_._Chronopharmacokinetics
Pediatric development plan
| Literature References s
iR Permeabllnty )
- Efflux’
TQT Study ' N LT ] -
-Total Number of Studles 7 1 Analytical report, 3BE, 1 Food Effect, and |
1 Efficacy study. Can't find F2 comparison |
raw data for 150/12.5 mg or analytlcal data
for CDR071001 4.
Filability and QBR comments R ’ . . ..
' S “X” IF YES "COMN[ENTS '
. X Have-not been able to locate F2 compatison raw data or analytlcal data for
Application filable ? CRDO7IOO14 efficacy study. Will request that it be submitted ASAP.

Comﬁehts sent to firm?’

QBR questwns {key issues to be
considered) ’

Other comments or information not
included above

Primary reviewer Signature and Date

Secondary reviewer Signature and Date

CC: NDA 22-107. HFD-110 (F rommE), HFD-860 (MehtaM, MarroumP, VelazquezL),

CDR Central Document Room
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