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Reference ID 4530501 

NDA 212895: Levamlodipine Maleate 
Tablet 

OPQ Integrated Quality Review 

Recommendation: Recommended for Approval 

Drug Name/Dosage Form Levamlodipine Maleate Tablets 

Strength 1.25mg, 2.5mg, and 5mg 

Route of Administration Tablets for oral use 

Indication For the treatment of hypertension in the US (one of the 
indications approved for the listed drng and generic 
amlodipine products). To be used alone or lil 

combination with other antihype1iensive and antianginal 
agents for the treatment of hype1iension 

Rx/OTC Dispensed Rx 

Applicant CSPC Phaim aceutical Group 

US agent, if applicable NIA 

Submissions (s) Reviewed NDA 212895, and all the submitted CMC amendments 

Quality Review T earn 

DISCIPLINE REVIEWER BRANCH/DIVISION 

Dmg Substance Kabir Shahjahan ONDP/DNDAPl/NDBI 

Dmg Product, Labeling, and Mai·iappan Chelliah ONDP/DNDPl/NDPBI 
Environmental Assessment (EA) 

Process and Facility Ruth Moore OPF/DPAI/PABI 

Biophaimaceutics Om Anand ONDP/DB/BBI 

Regulatory Business Process Grafton Adams OPRO 
Manager DRBPMI/RBPMBI 

Application Technical Lead Mohan Sapm ONDP/DNDPl/NDPBI 
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Reference ID 4530501 

1. RELATED/SUPPORTING DOCUMENTS: 

DOCUMENT APPLICATION NUMBER DESCRIPTION 

DMF Type II DMF I (b) (4l Reviewed and found 
adequate 

2. CONSULTS: 
None. 

(Continued on next pages) 
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Executive Summary 

I. Recommendations 

A. Recommendation and Conclusion on Approvability 

From the Chemistry, Manufacturing and Contr·ols (CMC)/quality perspective, NDA 
212895 Levamlodipine Maleate Tablet is recommended for approval. As pa.ii of this 
action, an expiration period of 24 months for the product, when stored at contr·olled room 
temperature of 20°C to 25°C ( 68°F to 77°F) in the commercial packaging, is granted. 

B. Recommendation on Post-Marketing Commitments (PMCs), Agreements, 
and/or Risk Management Steps, if Applicable 

IL Summary of Quality Assessments 

The applicant, Ouyi Phannaceutical Co, has sought U.S. marketing approval for 
Levoainlodipine Maleate Tablet under the provisions of Section 505(b )(2) of the Federal 
Food and Cosmetic Act. The non-proprietaiy name approved by the USAN Council is 
"levamlodipine" . Therefore, the name "levamlodipine" is used instead of 

<6><45 tin h h ' . L 1 d ' . . h . 1 d (S) ·oug out t is review. evam o ipme is t e enant10mer-reso ve -- --- --.-.--L---amlodipine and phaimacologically active enantiomer in amlodipine. The listed drng (LD) 
NORVASC® of Pfizer fuc., approved by the Agency in 1992 (NDA 019787) is a 1:1 
racemic mixture of levamlodipine and dextroamlodipine. The proposed product is 
indicated for the h'eatinent of hype1iension in the US (one of the indications approved for 
the LD and generic amlodipine products). During the past 15 years, Levamlodipine 
Maleate tablet has been widely used for the tr·eatinent of hype1iension in adults in China. 
The proposed dosage str·en ths to-be-marketed in the US are 1.25 2.5 and 5 mg 
Levainlodipine tablets (b)C

4
l 

(b><4> F h l' . h rom t e qua ity perspective, t e 
--~~~~~~~~~~~~~~~~~~---

proposed contr·ol str·ategies ai·e adequate to ensure consistent product quality with regard 
to identity, str·ength, purity, and stability. 

A. Drug Substance Quality Summary 

The drng substance levamlodipine maleate, a crystalline powder is the maleate salt of 
(S)-enantiomer of amlodipine base [ (bH<!1 The CMC 
info1mation concerning the structural chai·acterization, manufacturing process and releas~ 
specification is acceptable. Specifically, the commercial manufacturing__process (b)<

4
> 
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has been reviewed and found ade uate. 
(bJ<~Y 
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identified critical process parameters are adequate. No impurity levels in the drng 
substance exceed the ICH Q3A qualification threshold. 

Controls of residual solvents, elemental impurities, and mutagenic impurities comply 
with applicable ICH guidances. The batch analysis data of 3 commercial drng substance 
batches confo1m to the proposed specification. The optical purity of the diug substance is 
controlled <6><

41 The key analytical methods including 
(b)(4j . • (b)(4~ 

HPLC methods for assay, related substance, impunty, content 
and (bH

45 residual solvents as well as paiiicle size distribution (in-house) are 
adequate and validated. The (bH

41 impurity of the diug substance is monitored as 
'""' with a fimit of (bH

41% (bJ<
4
J 

~~~.~----------~--Stability data support a retest period 
~-----~-~-~~~,-,--~------~---of (~) months for levainlodipine maleate per ICH QlE (R2). 

B. Drug Product Quality Summary 

B.1. Product Design, and Release Specification: Levamlodipine tablet is to be 
marketed in three different strengths: 1.25 mg, 2.5 mg, and 5 mg. The LD (amlodipine 
besylate) is available as 2.5 mg, 5 mg, 10 mg tablets. While amlodipine besylate is a 
racemic mixture, the proposed product contains only the pha1macologically active (S) 
enantiomer. Accordingly, only half the amount of the active ingredient is required in 
each tablet to reach the same therapeutic efficacy as the LD. The proposed 2.5 mg and 5 
mg tablets contain functional scoring, which is unnecessaiy <6H4J 

----.-.--.---.~---..-.-..--...... ! All the excipients used in the formulation are of 
compendial grade and their respective maximum daily exposures ai·e considered 
qualified. The product release specification, involving testing of all the product critical 
quality attributes (CQAs), is adequate to ensure the assure the identity, strength, quality, 
purity, potency and batch-to-batch consistency through the product 's lifecycle. The 
controls for impurities meet the USP monograph for ainlodipine besylate tablets or ICH 
Q3B guidance. All the non-compendia! analytical methods have been adequately 
validated. The batch data demonstrate that the applicant can manufacture the tablets with 
a consistent quality that meets the specification. Levainlodipine tablets ai·e packaged 
either as 90-count in 40-cc HDPE bottles or 500-count in 200-cc HDPE bottles. The 
applicant has perfo1m ed a risk assessment screening for elemental impurities, per ICH 
Q3D, taking into account any potential contributions from the diug substance, excipients, 
manufacturing equipment and process, and leachables from the container closure system. 
Based on this assessment, the elemental impurities in the proposed product do not exceed 
the ICH Q3D-compliant pennitted daily exposure (PDE) limits. Hence, no release testing 
for elemental impurities is required. 

B.2. Manufacturing: Briefly the manufacturing__process involves 
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OPQ- NDA 212895 Levainlodipine Maleate Tablet 
4 



L-"~=*=il=#_=c.~=-----Q-U_A_L_I_T_Y_A_s_s_E_ss_ME_N_T ____ rgj§~~ 

The commercial batch fonnula 
reflects the proposed composition and is consistent with the proposed commercial batch 
records. 

B.3. Microbiological Aspects: The proposed chug product is a non-sterile tablet. The 
microbiological testing is included in release and stability specifications. Testing 
peifonned per USP <61> and <62> is adequate for the proposed product. Based on 
stability studies, all stability batches meet the product specification for microbiological 
testing. 

B.4. Biopharmaceutics Aspects: The application relies on the Agency's previous 
finding of safety and efficacy of the listed chug (LD) product, NORVASC® Tablets 
(amlodipine besylate, NDA 019787). The Biophannaceutics review evaluated the: i) in 
vitro dissolution method and acceptance criterion for the proposed ch11g product, and ii) 
biowaiver request for lower strength (1.25mg) tablet. 

In Vitro Dissolution Testing of the Finished Product: The method has been validated for 
(bH

4
l robustness and system suitabi~ity ~pecificity...._precision, linearity accuracy 

solution stabiliEY.,;_J 
(b) (41 

The proposed 
disso~ution method (i.e. US Apparatus II (Paddle) at 75 rpm using 500 mL 0.01 N HCl; 
QJ~~% in ~~ minutes) is acceptable for the QC of the proposed ch11g product. The 
applicant has adequately demonstrated the suitability of the dissolution method for batch 
release and stability testing. 

Biowaiver for Lower Strength: The applicant's biowaiver request for the lower strength 
(1.25 mg) is justified and acceptable mainly because the: a) tablets represent the sam~ 
dosa e fo1m but in different strengths, b) three strength tablets are identical. (bJC

4
l 

\V/\}, 

c) (b)(4l 

(b)C
4
> d) BE study [LAM-US-101] was been found acceptable by the 

""=-.~.-~--.,-=·~~--.,~--

Clinical Phannacology review team, and e) in-vitro dissolution comparability of the 5 mg 
and 2.5 mg tablet strengths to the 1.5 mg tablet batches has been demonstrated. 

B.5. Container Closure System: The applicant proposes to market the chug product in 
two configurations i.e., a) 90-count in 40-cc HDPE bottles (all strengths), and b) 500-
count in 200-cc HDPE bottles (all strengths). The components of the proposed container 
closure system meet appropriate regulations and are suitable for packaging the chug 
product. Fmi he1more, available stability data suggest that the container closure systems 
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are expected to provide adequate protection for the tablets through the proposed shelf­
life. 

B.6. Stability, Storage Conditions and Expiration Date: 

The applicant has provided 6 months of accelerated and 12 months long-te1m stability 
data coITesponding to 3 batches per strength, per packaging configuration. Other than 
some data fluctuation for the water content, no trending is noted under both the storage 
conditions. The proposed shelf-life of 24 months, when stored at controlled room 
temperature of 20°C to 25°C ( 68°F to 77°F), is acceptable. 

C. Assessment of Manufacturing Facilities: The office of Process and Facilities has 
recommended an overall approval for all the cmTently listed manufacturing facilities 
concerning this NDA. 

D. Environmental Assessment: The applicant's claimed categorical exclusion from the 
environmental assessment requirements under 21 CFR Pait 25. 31 (b) on the basis that the 
estimated concentration of the product at the point of entiy into the aquatic environment 
will be well below 1 paii per billion, is acceptable 

E. Any Special Product Quality Labeling Recommendations: 

NIA 

F. Life Cycle Knowledge Information 

Reference ID 4530501 

See Final Risk Assessment on the next page. 

OPQ- NDA 212895 Levamlodipine Maleate Tablet 
6 



L-"~=*=il=#_=c.~=-----Q-U_A_L_I_T_Y_A_s_s_E_ss_ME_N_T ____ rgj§~~ 

Attribute/ 
CQA 

A ssay, 
Stability 

(b)(4l 

Reference ID 4530501 

Final Risk Assessment 

Levamlodipine Maleate Tablet 

Factors Initial Risk Mitigation Final Risk Lifecyde 
Impacting Risk Approach Evaluation Considerations 

CQAs Ranking I Comments 

• F ormu ation Lo w t bl A e ccep a 
• Container (L) 

closure 
• Impurity 

exceeding 
specification 

• Process 
parameters 

• Scale/ 
equipment/ 
site 

• Formulation Mode- Acceptable NIA 

• Raw rate 

materials (M) 

• Process 
parameters 

• Scale/ 
equipment/ 
site 

OPQ- NDA 212895 Levamlodipine Maleate Tablet 
7 



L-"~=*=il=#_=c.~=-----Q-U_A_L_I_T_Y_A_s_s_E_ss_ME_N_T ____ rgj§~~ 

Reference ID 4530501 

Attribute/ Factors Initial Risk Mitigation Final Risk Lifecyde 
CQA Impacting Risk Approach Evaluation Considerations 

Content 
Unifonnity 

(6)(4j 

Dissolution 

Microbial 
limits 

CQAs Ranking I Comments 

• Formulation 
• Particle size 

Moder­
ate (M) 

(bH
4> Acceptable The applicant has 

committed that 

• Segregation 
• Raw 

materials 
• Process 

parameters 
• Scale/ 

equipment/ 
site 

• Formulation 
• Process 

parameters 
• Scale/equip 

ment/site 

• Formulation 
• Raw 

materials 
• Process 

parameters 
• Scale/equip 

ment/site 
• API sources 

• Formulation 
• Raw 

materials 
• Process 

parameters 
Scale/equip 
ment/site 

Low 
(L) 

Moder­
ate (M) 

Low 
(L) 

Acceptable 

Acceptable 

Acceptable 
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Reference ID 4530501 

OVERALL ASSESSMENT AND SIGNATURES: EXECUTIVE SUMMARY 

From the Chemistry, Manufacturing and Controls (CMC)/quality perspective, NDA 
212895 Levamlodipine Maleate Tablet is recommended for approval. As part of 
this action, an expiration period of 24 months for the product, when stored at 
contl'olled room temperature of 20°C to 25°C (68°F to 77°F) in the commercial 
packaging, is granted. 

Mohan Sa01u, M.S., Ph.D. 
Application Technical Lead (ATL) 
CMC Lead for Cardiovascular and Renal Products 
ONDP/DNDPIINDPB 

48 Pages liave l>een Withlield in Full as B4 (CClffS) immediately following tliis page 
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