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i deswcant and child resistant closures, and in blister packages (10 stnps of 10. tablets) Based. on
I the available stability data’'and; statistical analys1s provided, an expiry dating of 24 months for
o {,‘drug ptoduct packaged in . ——=— bottles with desiccant and 18 moriths packaged in =

R 'All strengths of Tektuma HCT® Tablets re avallable in 30 and 90 counts in .- bottles with :

" blisters is granted at the recommended storage condition® “Store at '25°C (77°F); excurslons S
- * permitted 15° to 30°C (59° to 86 °F). The granted expiry date, which was requested by the-
o apphcant, is ﬁllly supported by the prov1ded (original and amendment) stablhty data
| All manufacturmg sites have been found acceptable by Office of Comphance |

Recommended action: This NDA is recommended as “Approval” from CMC perspectlve
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NDA 22-107

. Tekturna HCT® (ahsklren and hydrochlorothlaz1de) Tablets; s
' 150/12.5 mg, 150/25 mg, 300/12.5 and 300/25 mg '

N ovartis Pharma_ceutiéals ‘Co_rpqr.a-'tion, |

Xav1er Ysern, PhD
ONDQA/ DPAI/ Branch I

(Clinical Review Division: DCRP)
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‘Chenisiry Review Data Sheet

List Of Deficiencies To Be Communicated

Amendment 28-Nov-2007
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O W, O O

The Exeéutive Sumﬁuir'y'— o 6
Recommendanons
A Recommendatlon and Conclusxon on Approvablhty
'B. ’Rccommendatlon on Phase 4 (Post-Markctmg) Commltments Agreements,' :
: 'and/or RlSk Managemcnt Steps, if Approvable _ ‘ 6
Summary of Chemistry Assessments .
A. ‘Description of the Drug- Produqt(s) and Drﬁg 'Substarice(s)’
‘B. Description of How the Drug Product is Intended to be Used . .
. C Basis for Approvablhty or Not—Approval Recommendatlon
' I[I Admlmstratlve ’
"A’-Reviewer’ $ Slgnature
Endorsement Block -
‘C. CCBlock
Chemistry Assessment. . 10
Review Of Common Techmcal Document—Quahty (Ctd -Q) Module 3.2: Body OfData - 10
DRUG SUBSTANCE See CMC Review # 1
DRUG PRODUCT See CMC Review#1
APPEND[CES L - See CMC Review#1
) REGIONAL INFORMATION ' 'Ssé CMC Review # 1.+
II. - Revxew Of Common Techmcal Document-Quahty (Ctd-Q) Module 1 . See GMC Review#1 -
Labelmg & Package Insert " Seé¢ CMC Review # 1
B. Environmental Assessment Or Claim Of Categorical Exclusion See CMC Review # L

None

10



3. REVIEW DATE: 02-Jan-20()8

o, REVIEWER: R Xavner Ysem PhD S

5 PREVIOUS DOCUMENTS

Pfevibus Documents, : S Document Date

. Original - - B ) 20-Mar-2007 . ’ .
Amendment(s) . 27-Mar-2007 (reference to NDA 20-818 CBE-30 Supplement', —HCTZ —

. == properly referériced in amendment 30- May-2007)
27-Apr—2007 (establishment information listy =~ -~ - : :

- 30-May-2007-(cross reference to NDA: 20-818/8-03 7)
17—Sep—2007 (addmonal stabxhty data) :

6 SUBMISSION(S) BEFNG REVIEWED:

Submisswn(s) Reviewed Document Date .
Amendment(s) ’ " 19-Nov-2007 (response to 07-Nov-2007 Blopharm request) :
R e 8—Nov-2007 (answerstoCMCquestlons on November 21, 2007)
ey o ]2-Dec-2007 (answers to CMC questions on December 12,2007)

7. NAME & ADDRESS OF APPLICANT:

Name:- Novartis Pharmaceuticals Corporation
‘Address: One Health Plaza
East Hanover, NJ 07936 1080
_ - USA. -
Representative: Kimberly chkerson Pharm D
T ~ Assistance Director
' o Drug Regulatory Affairs
B Telephon,e:’ (762) 778-4576 =~

3 DRUG PRODUCT NAME/CODE/FYPE

’ -a) Propr:etary Name: Tekturna HCT® Tablets

b) Non-Proprietary Name (USANY): Aliskiren/Hydrochlorothiazide Tablets
¢) Code Name/# (ONDC only): SPH100

" d) Chem. Type/Submission Priority (ONDC only): - Chem. Type: 4 (new combination)
- Submission Priority: S (substantially equivalent)

9. LEGAL BASIS FO.R SUBMISSION: 505 (b)(1)

10. PHARMACOL. CATEGORY: Aliskiren and hydrochlorothiazide: Antihypertensive agent.
Hydrochlorothiazide: diuretic agent.

11. DOSAGE FORM: Tablets

NDA 21-107 CMC Review #2 Page 3 of 12
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. _cAs registry #:173334-58:2

" 14.-Rx/OTC DISPENSED: - o Rk

’ '-"15 QPOTS (SPECIAL PRODUCTS ON-LINE TRACKING SYSTEM) Not 2 SPOTS product

: 16 CHEMICAL NAME STRUCT URAL FORMULA, MOLECULAR FORMULA, MOLECULAR WEIGHT

0.

. Aliskiren fumarate - HC
" CyoHs3N306 - 0.5 CH{Ox
‘MW: Salt form: 609.8
(551.8 as free base)

. (ZS 4S 5S: 7S)-N-(2—Carbamoyl—2-methylpropyl)~5-ammo 4-hydroxy-2 7cdusopropyl-8 [4-methoxy—3-(3-
- methoxypropoxy)phenyl]octanamlde hemlfumarate

.- -Hydrochlorothxaznde

o . , R HN 7 QAP0 : . -
C7H8CIN304SZ S S - o//s S ' g o
MW 297.72 . - ST - ) e e
CASregistry #:58-93-5 - .~ . - . . .7 TN EE
6-Chloro-3,4-dihydro-2H-1,2 4-benzothiadiazine-7-sulfonamide 1,1-dioxide
17. RELATED/SUPPORTING DOCUMENTS:
A.DMFs:
DMF# | - Hoider . Ttem Roferenced JCode'| Status® | .LOA date - Comments
T)_/pe i A : - : N ’ . ) ] B R
- ' " 4 |Adequate]03-Oct-2003 | 01-Nov-2001-update pp‘1-126
3 ‘4 {Adequate{21-Oct-2002 ] - IR
" 4 - JAdequate] 28 Apr-2004 o
: N 03—Mar_r2002 update pp 59 - -
4 |Adequate 01~Nov-2005 N T |
. 4 - |Adequate]07-Apr-2005{ .. -
- 4 7| Adequate|09-Feb-2004
4 |Adequate| 11-Jul-2002
4 |Adequate{l6-Dec-2003
4 |Adequate{21-Nov-2003| 05-Apr-1993 page G-VIi-b-1 b(4)
B 05-Oct-1993 pages Gli-a-1to4
4 |Adequate|18-Aug-2004| Section 107
4 |Adequate Section 95
4 |Adequate|30-Jan-2006 | Page E.2-2
Base film page E.1.a-8
Type IV .
——— — 4 [Adequate{05-May-2005]
4 |Adequate {05-May-2005|
4 |Adequate [05-May-2003)
4 | Adequate 05-May-2005

TAction codes for DMF Table:

NDA 21-107 CMC Review # 2 Page 4 of 12



— DMF niot available - ) : )
- iT—Other (explain under "Comments") : ' ’
2Adequate !nadequate ot N/A (There is enough dam inthe appiwutxon therefore the DMF did not need to be revrewed)

" B. Other Documents:

‘DOCUMENT ~ APPLICATION NUMBER’ . ' 'DESCRIPTIQN :
‘NDA - - 21-985 Tekturna® (aliskiren) Tablets =~ .
NDA’ 1 20-818 | Diovan HCT® (valsartan/ hydrochlorothrazrde) Tablets :
"IND -] 62,976 Aliskiren monotherapy _
1 IND 75,176 Ahskrren-Hydrochlorothnazrde ﬁxed dose combmatlon )

" 18."STATUS:

DATE - - ._REVIEWER -

CONSULTS - RECOMMENDATION .
| Biometrics - N.A. Sl I IS .
1 EES Acceptzable | 07-Aug-2007 . { S. Adams (HFD-322)
Pharm/Tox - : C .
-{ Biapharm - Pendmg -
| Labeling (DDMAC) Tabeling issues sull under review
Methods Validation Reévalidation by Agency ldboratories not recommended .
h - Tradename (DMATS) Acceptabrhty of tradename “Tekturna HCT®": Tablets still under
. review (multi disciplinary approach)
EA Acceptable Part of this revrew -
Microbiology N.A.

DDMAC = DIVISIOI’I Drug Marketing, Advemsmg, and Commumcatlons DMETS Drvrsron of Medrcal Errors and Techmcal Support

Appéars This 'Way
On Original
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A Recommiendation and Conclusion pn.'Apprt‘)'vabillify :

S -. - From the CMC point of view this application can be APPROVED Alj CcMC bendir'rg,is‘s_ues ha;/el been ‘
- addressed satisfactorily by the applicant (Amendments 28-Nov-2007 and 12-Dec-2007). Based on the stability data -

-submitted, an expiry of 24 months. for drug product -packaged into e bottles with dessicant and 18 months
‘packaged in== blisters.is granted under the recommended storage conditions: Store at 25 °C (77 °F); excursions

: ) ﬁermitté.d to 15-30 °C ('59-:86 °F) [see USP'Cohtrolled Room Temperature]. Protect from moisture. .
_> B. , l-le'com:mendatio-'l)»o‘n Ph_és'e 4'(P:¢;§i'-Mai‘keiting') Comm_ifmeﬁts; Agreepiilents,_a.n-d/or Rlsk
: Management Steps, if Approvable v T . :
None _ : S
H s't;mmﬁry'of Cheémistry Assessﬁlents :_
e A. i)esériptl;on_of the_Dfug Pro-dt;ct(é) and D;rug 'Silbsia.nce('s)-

-~ Introduction

" The drug-p'r-éduct, Tektuma HCT® 'fablet_s, is an immédiate‘rélea;se solid oral dosage form that contains -

- two active compounds, aliskiren'and hydrochlerothiazide: Aliskiren and hydrochlorothiazide are hypotension agents

that différ in both chemical' class ‘and mechanisin of - action.' Drug products containing either aliskiren or-

*hydrochlorothiazide are alreéady in the market. The development of this fixed-dose combination drug product for the
treatment of hypertension will facilitate patient-complidance by reducing the number.of dosage units and simplifying
the treatment regime. : R ' ' SRS

- Drug' substances.

. - Hydrochlorothiazide . (HCTZ), 4cheAm‘ical name  6-chloro-3,4-dihydro-2H-1,2, 4-benzothiadiazine-7-
sulfonamide’ 1,1-dioxide, ‘has an empirical formula C;HgCIN;O,S, and a molecular weight of 297.72 . g/mol.
‘According to the Biopharmaceutics Classification System (BCS) hydrochlorothiazide is a class 3 (low permeability,
~ high solubility) compound. HCTZ belongs to the thiazide class of diuretics, acting on the kidney to reduce sodium
(Na) reabsorption in the distal convoluted tubule.-Its mode of action as, a diuretic and hypotensive agent is well

« known:_ Hydrochlorothiazide specifications «conform "to. USP requirements. Hydrochlorothiazide is ‘the drug -

by

substance  of several ‘approved drug products, including generic, versions and combination products. - HETZ drug * -

 hydrochlorothiazide) Tablets.

Aliskiren (USAN), chemical name (2S,4S,5S,7S')-N-(2-carbamoyl-2-methylpropyl)-S-amino~4-hydroxy-
2,7-diisopropy-8-{4-methoxy-3-(3-ethoxypropoxy)phenylJoctanamide, 551.8 Da molecular weight-and CsoHs3N304
molecular formula, is a single diasteroisomer -having 4 stereocarbons, all S-configurated. Aliskiren inhibits
selectively the enzyme rennin, the first enzyme of the renin-angiotensin system (RAS). Aliskiren is the first in a
novel class of renin inhibitors approved for the treatment of hypertension and related cardiovascular diseases
(Tekturna® (aliskiren) Tablets, NDA 21-985). The active compound aliskiren is synthesized as it hemifumarate salt.
Aliskiren hemifumarate is also the drug substance of Tekturna® (aliskiren) Tablets. Aliskiren hemifumarate drug
substance CMC information is cross referenced to applicant’s NDA 21-985 Tekturna® (aliskiren) Tablets approved
on March 6, 2007.

NDA 21-107 CMC Review# 2 Page6of 12
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B. Description of How the Drug Product is Intended to be Used

. Tekturna HCT® is the combination tablet of aliskiren (Tekturna®), a renin inhibitor and hydrobhlordthiazide
(HCTZ), a diuretic. Tekturna HCT (aliskiren and hydrochlorothizide) Tablets, available in 150/12.5 mg, 150/25 mg,

- .. 300/12.5 mg.and 300/25 mg dosage strengths, are intended for oral usage for the treatment of hypertension and are

'"-é.vailablg. Aliskiren has been approved for treatment for hypertension ini ‘once daily doses of 150-300 mg while
- -hydrochlorothiazide is effective. in'doses of 12.5 mg to 50 mg once daily: In clinical trials with Tekturna HCT®
(aliskiren and-hydrochlorothiazide, USP), using aliskiren-doses of 75-300 mg atid hydrochlorothiazide doses of 6.25

o . mg-25:mg, the antihypertensive effects increased with increasing doses. The usual recommended dose of Tekturna

’t"-i_'-;HC'T“_D«-is‘ one tablet once daily. The clinical response to Tekturna HCT®-should be subsequently evaluated and if -
blood pressure remains uncontroiled after 2-4 weeks of therapy, the dose may be titrated up to a maximum of
aliskiren 300 mg/ hydrochlorothiazide 25mg. ’

* C. Basis for Approvability or Not-Approval Recommendation

Adequate information has been submitted to allow a satisfactory evaluation of the quality of both drug
substance (DS) and drug product (DP). DS and DP manufactured and packaged in accordance with the procedures
and recommendations given in the original submission and pertinent amendments were shown, judged by
compliance to their proposed specifications, to assure their quality throughout shelf live. Based on the evaluation of
the provided CMC information, from the chemistry viewpoint this NDA can be approved.

NDA 21-107 CMC Review # 2 Page 8 of 12



- Xavier Ysérn, PhD - ‘ Chemist, CNDQA] DPA 1/ Branch n

" Date: 02-Jan-2008 © ..

. ,B-"él.ldors'e;l_len_t.B.l;)'ck'- : .' : ‘ SR | :
IR Rameshi Sood, PhD, . Branch Chief, oNbQA/ DPA'A,I/ Br;mAch'[' Date: 02;;an_'2¢08
e Blbék IR " : : :
7 JohnDavid i)_rojec_t'Managé‘r;,ON /ODE/DCRP - '
| - AppearsThisWay - =

_ - On Original o .

| “Appears This Way |
On Original
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. “Tekturna HCT® (aliskiren and hydrochlorothiazide) Tablets,
150/12.5 mg, 150/25 mg, 300/12.5 and 300/25 mg

~ Novartis Pharmaceuticals Corporation | ~
.. Xavier Ysern, PhD o

(Clinical Review Division: DCRP)
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3. REVIEWDATE:  24:0ct:2007

4. REVIEWER - "Xaversem,PhD . h ‘ o - " j

-5. PREVIOUS DOCUMENTS

Previous Documents _ L - o Document Date

6. SUBMISSION(S) BEING REVIEWED:

<. Submission(s) Reviewed Document Date
Original 20-Mar-2007
. _ Amendment(s): 27-Mar-2007 (reference to NDA 20-818 CBE-30 Supplement, — HCTZ — b(4)
s S ’ o= properly referenced in amendment 30- -May-2007)
© 27-Apr-2007 (establishment information Tist)
- - 30-May-2007 (cross reference to NDA 20-818/S—037)
7-Sep-2007 (addmonal stablllty data) )

7. NAME & ADDRESS OF APPLICANT:
Name: Novartis Pharmaceutncals Corporatlon
Address: One Health Plaza

East Hanover, NJ 07936-1080

Representative:  Kimberly Dickerson, Pharm. D.

‘ Assistance Director .
Drug Regulatory Affairs
Telephone:  (762) 778-4576

8 DRUG PRODUCT NAME/CODE/TYPE

kS ~

A a) Proprietaxy Narme: Tektuma HCT® Tablets
b) Non-Proprietary Name (USAN): Al1sk1ren/Hydrochlor0thlazxde Tablets -
¢) Code Name/# (ONDC only): SPH100

d) Chem. Type/Submission Priority (ONDC only): - Chem. Type: 4 (new combination)
- Submission Priority: S-(substantially equivalent)

9. LEGAL BASIS FOR SUBMISSION: 505 (b)(1)

10. PHARMACOL. CATEGORY: Aliskiren and hydrochlorothiazide: Antihypertensive agent.
Hydrochlorothiazide: diuretic agent.

11. DOSAGE FORM: Tablets

12. STRENGTH/POTENCY: 150-/12.5-, 150-/25-, 300-/12.5- and 300-mg/25-mg

NDA 22-107 CMC Review # | Page 3 of 78



.15, SPOTS (SPECIAL PRODUCTS ON-LINE TRACKING SYSTEM) " Nt a"'SPoTs'-proddct .

- 16 CHEMICAL NAME STRUCTURAL FORMULA, MOLECULAR FORMULA, MOLECULAR WEIGHT:

Aliskiren fumarate _C
- HC Y
) C30H53N305 0.5 C4H404'-
MW: Salt form: 609.8
_ (551.8 as free base) _
-~ CAS registry #: 173334-58-2

C
3\0

"‘aC : ACHa.

) ) (ZS 48, SS ,1S) N—(2-Carbamoyl-2-methylpropyl)-5-am1no-4-hydroxy—2 7-dusopropyl—8 [4-methoxy-3-(3-
- methoxypropoxy)phenyl]octanam1de hemifumarate _

A Hydrochlorothiazide

' - - 0 Q
: ' : L \\S//o
. C1H3C1N304Sz‘ ) o . '_ . o// \NH
CMW:20772 L ST _ B
CAS registry #: 58-93-5 L : - N
6-Chlor0-3 4—d1hydro-2H-l 2, 4—benzothlad1azme-7-sulfonam1de l 1-dioxide -
17. RELATED/SUPPORTING DOCUMENTS:
N
A. DMFs:
DMF# | . Holder _ ~ Ttem Referenced — | Code'] Status” | LOA date _ Comments
Type lll . ’ : ’ ' : .
4  {Adequafe}03-Oct-2003| 01-Nov-2001 update pp 1-126]
4 }Adequatej21-Oct-2002 ’
4 |Adequate}28-Apr-2004 : -
S b R - { 03-Mar-2002 update pp 5-9
~ 4 |Adequate|01-Nov-2005{ ’
4 |Adequate{07-Apr-2005] -
- 4 - Adequ’atc 05-Feb-2004
4 Adequate 11-Jul-2602
4  |Adcquate|16-Dec-2003
4 |Adequate|21-Nov-2003| 05-Apr-1993 page G-VII-b-1
05-Oct-1993 pages GlI-a-1to4|
4 1Adequate|18-Aug-2004{ Section 107
4 }Adequate Section 95
4 |Adequate{30-Jan-2006 | Page E.2-2
Base film page E.1.a-8
Type IV
nm— —————— 4 |Adequate [05-May-2005,
4 {Adequate [05-May-2005]
- - o 4 | Adequate {05-May-2005|
— - 4 " |Adequate 05-May-2005
T Action codes for DMF Table:

. 1 — DMF Reviewed.
Other codes indicate why the DMF was not reviewed, as follows:

NDA 22-107 CMC Review # 1 Page 4 of 78
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B Other Documents'

"Abbédrs Thié Wdy
On Original
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DOCUNIENT' APPLICATION NUMBER DESCRIPTION

‘NDA | 21-985 Tekmma® (ahseren) Tablets
NDA 20-818 Diovan HCT® (valsartan/ hydrochlorothlamde) Tablets
IND 62,976 Aliskiren monotherapy
IND 75,176 Ahseren-Hydrochlorothlande fixed dose comb1nat10n
18. STATUS: &

CONSULTS . . RECOMMENDATION DATE - REVIEWER
Biomeirics NA . - i j ]
EES Acceptable | 07-Aug2007 | 5. Adams (HFD-322)

- - : Summary report attached
Pharm/Tox .
‘Biopharm Pendmg -
Labeling (OSE) { Labeling issues Still under review (multl disciplinary approach) - -
Methods Validation |- Revatidation by Agenty taboratories not recommended
OPDRA ) . :
EA - : Acoeptable - Part of this review
‘Microbiology N.A. _




- :questlons given under.Basis for Approvablllty or Not-Approval Recommendation. Based on the stability data’

A. Recommendz{tion and Conelusum on ‘Ap"pr:ovability o

-From' the CMC pomt of view this appllcatlon is APPROVABLE pendmg satlsfactory response o the

sibmitted, an expiry of 24 months for drug product packaged into === bottles with -dessicant and 18 moiths

- packaged in=== blisters is granted under the recorhmended storage conditions: Store at 25 °C {77 °F); eXcursrons
) penmtted to 15-30 °C (59-86 °F) [see USP Controlled Room Temperature] Protect from moisture.

3.

B. Recommendation on Phase 4 (Post-Marketmg) Commltments Agreements, and/or Risk
Management Steps, if Approvable

E None

) _II Summary of Chemlstry Assessments

A. Description of the Drug Product(s) and Drug Substance(s)

- Introductlon

The drug product, Tektuma HCT® Tablets, is an 1mmed1ate release solid oral dosage form that oontams

* two actlve oompounds aliskiren and hydrochlorothiazide. Aliskiren and hydrochlorothiazide are ‘hypotension agents
 that differ in both chemical class and mechanism of action. Drug products containing either- aliskiren -or

hydrochlorothiazide are already in the market. The development of this fixed-dose combination drug product for the

_ treatment of hypertension will facilitate patient comphance by reducing the number of dosage units and simplifying

the treatment regime. : ;

i

- Drug substances.

Hydrochlorothiazide (HCTZ), chemical. name 6-chloro-3 4-dlhydro-2H-l 2,4-bénzothiadiazine-7-

' sulfonamide 1,1-dioxide, has an empirical formula CiHgCIN;O48;. and a molecular weight of 297.72 g/mol.

N

-According to.the Biopharmaceutics Classification System (BCS) hydrochlorothiazide is a class 3 (low permeability,

. high solubility) compound. HCTZ belongs to the thiazide class of diuretics, acting on the kidney to reduce sodium

. (Na) reabsorption in the distal convoluted tubule. Its mode of action, as a diuretic and hypotensive agent is well
- known Hydrochlorothiazide .specifications’ conform to USP- requtrements Hydrochlorot!uaz;de is. the drug
substance:iof several approved drug products,- mcludmg generic versions and combination products HCTZ drug
" substaiice CMC: information is cross referénced to.applicant’s approved NDA )20-818 Diovan’ HCT® (valsartan/~

hydrochloroth1az1de) Tablets. -

Aliskiren (USAN), chemical name (25,45,58,75)-N-(2-carbamoyl-2-methylpropyl)-5-amino-4-hydroxy-
2,7-diisopropyl-8-[4-methoxy-3-(3-ethoxypropoxy)phenyl]octanamide, 551.8 Da molecular weight and CsoHs;N;O4
molecular formula, is a single diasteroisomer having 4 stereocarbons, all S-configurated. Aliskiren inhibits
selectively the enzyme rennin, the first enzyme of the renin-angiotensin system (RAS). Aliskiren is the first in a
novel class of renin inhibitors approved for the treatment of hypertension and related cardiovascular diseases
(Tekturna® (aliskiren) Tablets, NDA 21-985). The active compound aliskiren is synthesized as it hemifumarate salt.
Aliskiren hemifumarate is also the drug substance of Tekturna® (aliskiren) Tablets. Aliskiren hemifumarate drug
substance CMC information is cross referenced to applicant’s NDA 21-985 Tekturna® (aliskiren) Tablets approved
on March 6, 2007.

NDA 22-107 CMC Review # { Page 6 of 78
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- Drug Product

e The drug product Tektuma HCT® Tablets. (SPHIOO ﬁlm coated tablets) isa combmatlon product of two

active components aliskiren and hydrochloroth1a21de (HCTZ) formulated as imnmediate release coated tablets. Four

dose combinations of aliskiren and HCTZ are proposed for marketing: 150/12.5 mg, 150/25 mg, 300/12.5, -and

300/25 mg The formulatnons contain aliskiren hemifumarate (SPP100) and hvdrochlcrothiazide (active components,

. ceflulose microcrystalline = ™ crospov1done -_ lactose wheat starch
—— povidone s Magnesium Stearate s ), silica colloidal . . talc =),

“and titanium dioxide, iron oxide' e, iron 0Xide emes , iron

oxide == PEG  em— Hypromellose === and Talc. All exclplents mcludmg the components of the dlfferent
—  CEL compendlal requlrements

NDA 22-107 CMC Review # | Page 7 of 78
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All strengths of Tekturna HCT® Tablets are available in ===
; botties with desiccant and child resistant closures of 30 and 90 counts, and in blistér packages (10 strlps of 10
. tablets). Based on the available stablllty data and statistical analysis prov1ded an-expiry dating of 24 months for
"\ drug product packaged into botiles with desiccant and 18 months packaged in Alu blisters is grantcd at the
: recommended storage condition: “Store at 25°C (77°F); excursions permitted 15° to 30°C (59° to 86 °F). “The
granted expiry date, which was requested by the apphca.nt is fully supported by the prov1ded (original and
amendment) stability data.

B. Description of How the Drug Product is intended to be Used

Tekturna HCT® is the combination tablet of aliskiren (Tektuma®) a renin inhibitor and hydrochlorothiazide
(HCTZ), a diuretic. Tekturna HCT (aliskiren and hydrochlorotl1121de) Tablets, available in 150/12.5 mg, 150/25 mg,
300/12.5 mg and 300/25 mg dosage strengths, are intended for oral usage for the treatment of hypertensnon and are
available. Aliskiren has been approved -for treatment for hypertensxon in orice daily doses of 150-300 ing while
hydrochlorothnaz:de is effective. in-doses of 12.5 mg to 50 mg once daily. In clinical trials with Tekturna HCT®

(ahsklren and hydrochloroﬂnaZIde ‘USP), using ‘aliskiren doses of 75-300 mg and hydrochlorothiazide doses of 6.25
'mg-25 mg, the antlhypenenswe effects mcreased with'increasing doses. The usual recommended dose-of Tekturna .-~
“HCT® is one tablet once daily. The clinical response to Tekturna HCT® should be subsequently évaluated and if -

blood pressure remains uncontrolled after 24 weeks of therapy, the dose may be titrated up to a maximum of
aliskiren 300 mg/ hydrochlorothiazide 25mg.

C. Basis for Approvability or Not-Approval Recommendation

Adequate information has been submitted to allow a satisfactory evaluation of the quality of both drug
substance (DS) and drug product (DP). DS and DP manufactured and packaged in accordance with the procedures
and recommendations given in the original submission and pertinent amendments were shown, judged by
compliance to their proposed specifications, to assure their quality throughout shelf live. Based on the evaluation of
the provided CMC information, from the chemistry viewpoint this NDA can be approved after satisfactory response
to the following requests:
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OND l)ivislon: -

. NDA:

_Applicant:

- Letter Date:

_Stamp Date:
'PDUFA Date:

o Tradename‘

Established Name:
K 'Dosage‘ Form:

Route of Admlmstratlon' o

Indlcatmn.

. Assessed by
- ONDQA Fileability:

- Comments for 74-Day Letter:

.'\»..

) ' Summary

) Dlvrsxon of Cardlovascular and Renal Products .

22-107
Novartis
19 Mar 2007

20 Mar 2007

20 Jan 2008 .
Tekturna HCT

“Aliskiren and hydrochloroth1az1de o
Film Coated Tablets, 150/12.5 mg; 150/25 mg, 300/12 5.
mg; 300/25 mg, allskjren/hydrochlorothlazrde ‘

Oral -

' Hypertensmn '

Kasturi Srinivasachar -
Yes . : '
None at this time

This NDA is an electromc submission in CTD format for a fixed dose combmatlon product of
 aliskiren, a renin inhibitor and hydrochlorothiazide, a diuretic. Aliskiren was very recently

approved as monotherapy for the treatment of hypertenswn (NDA 21-985, approved Mar$5,

2007) whereas hydrochlorothiazide is a well established diuretic used alone or in combmatlon

with several classes of anti-hypertensives.

‘The clinical program in support of this NDA was conducted under IND applications 62,976 and
75,176. The Applicant submitted a Special Protocol Assessment for their proposed stability
brackéting and matrixing design which was 1n1t1ally found to be unacceptable. Aftera followup .
teleconference with the ﬁrm and srgmﬁcant revisions, the protocol was accepted

- Drug Substance

Drug Product

This is an immediate release product whrch will be marketed in the 4 strengths listed above. A
film coating is needed for the tablets to mask the bitter taste of aliskiren and to achieve dose
differentiation of the various strengths by different colors. Based on their recent experience

- The combination’ tablets contam allsklren as thev , emlﬁlmarate salt and CMC mformatlon g
concerning this drug substance has been cross referenced to NDA 21-985 which was rev1ewed
by Xavier Ysern (see Reviews #1 and 2 in DFS). Aliskiren hemifumarate belongs to BCS Class
3 (high solubility, low permeability), is hygroscopic and crystallizes in fine needles.

For the hydrochlorothiazide component, the Applicant refers to their NDA 20-818 and its
supplements for complete CMC information. There is an USP monograph for
hydrochlorothiazide, a white crystalline powder which is slightly soluble in water.




—_——— 75/12 5 mg and 150/25 mg
-  300/12.5 mg
emmmmee 150/12.5 mg and 300/25 mg.

bd)

e C'r'itica'l. issues'for Review

. i | . Drug Substance S : o .
) T e The Applicant has commltted to meorporate atest for assay. in the spec1ﬁcat10n for- _ :
; R essmmm | 2 starting material in the synthesis of aliskiren hemifumarate (NDA 21-985). - h(d')

"The reviewer should confirm that Novartis has implemented this test and that the
acceptance Criterion proposed is reasonable.
¢ Subsequent to the original NDA submission the Applicant has submitted a “CBE-30
Supplement” for a change in batch size for the mme—————— of HCTZ at Novartis’ b(4)
Schweizerhalle AG facility. Obviously, a supplement cannot be submitted to a pending
NDA. They should either convert this to an Amendment or cross-reference a supplement
to NDA 20-818 (Dlovan HC’I) for this change S :
o 'Drug Product ‘ s § L ~'
' ItlsstatedlntheQOSthat ————-—— ‘andofthe e
“has been demonstrated by — eem——— b(4) G

m However the
in-process tests listed measure only ; e————————————————

‘¢ Dissolution is a critical quality attribute of product performance. Is the method
discriminatory? The acceptance criteria proposed raise some obvious concerns — the
aliskiren monotherapy NDA has Q= == in 30 min whereas Q= === in 45 min is
proposed for the dissolution of aliskiren in the combination product. Is this justified? In b(4)
addition, for the HCTZ component, different release and shelf-life limits are proposed
which is unusual for dissolution. The shelf-life limit of Q= es=in 60 min conforms to
the USP monograph for HCTZ tablets, however, most combination drug products



Lo ,manufacture of ahsklren hemlfumarate granulate is there adequate justlﬁcatlon for the ~

e proposed highef limit? -~ -~

_ - One of the strengths (300/ 12.5 mg) is descnbed as v1olet whlte tablets ~1is thlS an
accurate descrlptlon‘? :

Comments and Recommendatmns
' The apphcatxon is fileable. Facilities have not yet been entered mto EES since the Apphcant has. .

- not provided a list of mamifacturing and testing sites for the 2 drug substances. They have been

.- contacted about this issue and requested to amend the application with a complete list of all
: estabhshments A single CMC reviewer is recommended for this NDA ‘which contains mainly
drug product. mformatlon and Dr Xav1er Ysem who reviewed Tektuma would be 1deal

'Kasturi Srinivasachar - - L Apr26,2007

Pha;‘meeeiltical AssessmentLead - . v - Date -
‘RemeshSood PRD. - Ap26,2007

h Branch Chief ' S o Date
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