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Clinical Pharmacology Review 
NDA 203231 
Submission Date: 09 January 2012 
Generic Name:  Zoledronic Acid 
Formulation: Zoledronic Acid Injection for IV infusion, 4 mg/100 mL 
Reference Listed Drug: Zometa® 4 mg/5 mL in a single-dose vials, concentrate 

for intravenous infusion, under NDA21223 (Approved 
in 2003) 

OCP Reviewer: Pengfei Song, Ph.D. 
OCP Acting Team Leader:  Qi Liu, Ph.D. 
OCP Division:  Division of Clinical Pharmacology 5 
ORM Division: Division of Oncology Products 1 
Sponsor: Sagent Pharmaceuticals, Inc. 
Submission Type; Code:  505 (b) (2); Original-1 (Type 5- New Formulation or 

New Manufacturer) 
Dosing regimen: 4 mg/15 minutes infusion Q28 days 
Indications:  • Hypercalcemia of malignancy 

• Multiple myeloma and bone metastases from solid 
tumors, in conjunction with standard antineoplastic 
therapy.  
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1 EXECUTIVE SUMMARY 

This New Drug Application (NDA) is for Zoledronic Acid Injection for IV infusion, 4 mg/100 
mL, a ready-to-use formulation of zoledronic acid. The applicant seeks the approval of 
zoledronic acid injection with the same indications, the same route of administration, and the 
same active ingredient at the same concentration as that of the reference listed drug (RLD) 
preparation, 100 mL diluted Zometa® (zoledronic acid) Injection per Section 505(b)(2) of the 
Federal Food, Drug, and Cosmetic Act.  

There is no bioequivalent study nor clinical study submitted in this application. The Applicant is 
relying on the findings of safety and effectiveness for Zometa® to support the approval of the 
proposed product. The only clinical pharmacology related issue is that drug interaction 
information with thalidomide should be consistent with the latest labeling language of the RLD.  

1.1 RECOMMENDATIONS 

This NDA is acceptable from a clinical pharmacology perspective,  provided that the Applicant 
and the Agency come to a mutually satisfactory agreement regarding the labeling language.  
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Office of Clinical Pharmacology  
New Drug Application Filing and Review Form 

General Information About the Submission 
NDA Number 203231 Brand Name XXX® 

DCP Division (I, II, III, IV, V) V Generic Name Zoledronic Acid Injection for IV infusion, 
4mg/100mL  

Medical Division Oncology Drug Class Bisphosphonate 

Submission Type 505 b 2 RLD 
Zometa® 4 mg/5 mL in a single-dose vials, 
concentrate for intravenous infusion, under 
NDA21223 (Approved in 2003) 

OCP Reviewer Pengfei Song, Ph.D. Indication(s) 
• Hypercalcemia of malignancy  
• Multiple myeloma and bone metastases 

from solid tumors 
OCP Team Leader Qi Liu, Ph.D. Dosage Form / Strengths 4 mg in a single-use 100 mL bag  

Sponsor Sagent Pharmaceuticals, Inc. Dosing Regimen 

Hypercalcemia of malignancy 
• 4 mg as a single-dose intravenous 

infusion over no less than 15 minutes 
• 4 mg as retreatment after a minimum of 

7 days 
Multiple myeloma and bone metastasis from 
solid tumors 
• 4 mg as a single-dose intravenous 

infusion over no less than 15 minutes 
every 3-4 weeks for patients with 
creatinine clearance of > 60 mL/min 

Date of Resubmission 01/09/2012 Route of Administration Intravenous injection 

PDUFA Due Date 11/09/2012 Priority Classification Standard review 

Clinical Pharmacology Information 

 “X” if 
included 
at filing 

Number of 
studies 
submitted 

Number 
of studies 
reviewed 

Critical Comments If any 

STUDY TYPE                                                                                               

Table of Contents present and 
sufficient to locate reports, tables, 
data, etc. 

X    

Tabular Listing of All Human 
Studies     505 b2 NDA submission, no human studies 

HPK Summary      

Labeling  X    

Reference Bioanalytical and 
Analytical Methods     

I.  Clinical Pharmacology     

  Mass balance:     

  Metabolic profiling      

  Isozyme characterization:     

  Active Metabolites     

  Transporters     

   Blood/plasma ratio:     

   Plasma protein binding:     

   Pharmacokinetics (e.g., Phase I)      

Healthy volunteers-     

Patients-     

single dose:  
multiple dose:  

   

   Dose proportionality -     

   Drug-drug interaction studies      

In-vivo effects on 
primary drug:     

In-vivo effects of 
primary drug on other 
drugs: 

    

In-vitro:     Reference ID: 3099291



    Subpopulation studies -     

Body size    
Gender:    

Geriatrics:    
Renal Impairment:    

Race/Ethnicity:    

 

Hepatic Impairment:     

Pediatrics:     

    PD:     

Phase 2:     

Phase 3:     

    PK/PD:     

    Population Analyses -     

Data rich:    
Data sparse:    

 

II.  Biopharmaceutics     

    Absolute bioavailability:     

    Relative bioavailability -     

solution as reference:     

alternate formulation as reference:     

    Bioequivalence studies -     

traditional design; single / multi 
dose:     

replicate design; single / multi dose:     

    Food-drug interaction studies:     

QTC studies     

    In-Vitro Release BE     

    (IVIVC):     

Bio-wavier request based on BCS     

    BCS class     

III.  Other CPB Studies     

    Genotype/phenotype studies:     

    Chronopharmacokinetics     

    Pediatric development plan     

    Literature References     

Total Number of Studies  0    

Filability and QBR comments 
 X” if yes  Comments 

Application Filable X   

Comments sent to firm   

QBR questions (key issues to be considered)  

Other comments or information not included 
above 

 

Primary reviewer Signature and Date Pengfei Song, Ph D.  2/17/2012 

Secondary reviewer Signature and Date Qi Liu, Ph.D.   2/17/2012 

CC: 
HFD-150 (CSO –Kim Robertson; MTL –Patricia Cortazar; MO – Geoffrey Kim)  
HFD-860 (Reviewer – P Song; TL – Q Liu;  DDD-B Booth; DD - A Rahman)  
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