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1. Introduction 
 
EffRx Pharmaceuticals SA submitted an NDA (202-344) containing a proposed new 
alendronate sodium formulation in a 70 mg effervescent tablet. The active ingredient in 
this alendronate sodium tablet is the most widely prescribed osteoporosis drug in the 
world. The proposed indications for this new alendronate effervescent tablet formulation 
include: 1) treatment of osteoporosis in postmenopausal women and 2) to increase bone 
mass in men with osteoporosis. The goal of alendronate sodium therapy is to reduce the 
risk of fractures in postmenopausal women and men with osteoporosis. 
 
Alendronate sodium is a nitrogenated bisphosphonate (BP). BPs are analogues of 
pyrophosphate which become incorporated into calcium hydroxyapatite mineral within 
bone tissue. There they inhibit the bone resorptive activity of osteoclasts, which generally 
results in increased bone mineral density and strength, and reduced risk for bone fracture. 
Several BPs are used clinically to treat osteoporosis and other bone disorders 
characterized by excessive bone resorption, such as glucocorticoid-induced osteoporosis. 
 

 
Bisphosphonates, including alendronate sodium, become incorporated into bone matrix 
and remain there for years, therefore normal bone resorption and turnover may remain 
suppressed long after administration is stopped. Recently, there has been concern about 
the potential for adverse effects of BPs related to prolonged over-suppression of bone 
metabolism, especially osteonecrosis of the jaw (ONJ) and atypical femoral fractures 
(subtrochanteric and diaphyseal). Class labeling for all bisphosphonates used to treat 
osteoporosis now includes Warnings and Precautions pertaining to these conditions, as 
well as language indicating the uncertainty of long-term use of bisphosphonates. In 
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Although this second bioequivalence study was also not intended to be conducted under 
the IND, the protocol for AE-1212-001-EM was included in the original IND submission, 
and several comments regarding the second bioequivalence study were sent to the 
Applicant on October 2, 2009. These recommendations were subsequently incorporated 
into the protocol. Study AE-1212-001-EM was conducted between 2009 and 2010 in 
Germany. 
 
On September 1, 2010, a Pre-NDA meeting was held with the Applicant to discuss the 
results of Study AE-1212-001-EM. At that time, the Applicant confirmed that the 
formulation of the alendronate sodium effervescent tablet had not changes between the 
two bioequivalence studies (SCO5361 and AE-1212-001-EM) except for  

  
 
On October 28, 2011, an amendment containing a new clinical and statistical report for 
the bioequivalence study (Study AE-1212-001-EM) was received. The reason for this 
amendment is outlined in Section 11 of this review. After review of the amendment, it 
was determined that this submission constituted a major amendment to the application 
and the user fee goal date was extended to March 15, 2012. 
 
3. ONDQA  
 
The Applicant’s proposed alendronate sodium drug substance is manufactured in an 
effervescent tablet formulation. Each tablet contains approximately 70 mg of free 
alendronic acid and various compendial grade inactive ingredients such as monosodium 
citrate anhydrous, citric acid anhydrous, sodium hydrogen carbonate, sodium carbonate 
anhydrous, acesulfame potassium and sucralose. The final drug product contains 
approximately 653 mg of sodium per tablet and prepared by dissolving the tablet in 120 
milliliters of room temperature water. Tablets are packaged in aluminum foil composite 
blister strips. Each container has blisters with 4 tablets or .  
 
The Biopharmaceutics review team initially reviewed the proposed disintegration 
methodology in a review dated September 19, 2011. At the time of the evaluation, the 
Biopharmaceutics team recommended that disintegration acceptance criterion be revised 
and implemented (See ONDQA Advice letter dated September 21, 2011). On September 
29, 2011, the Applicant agreed to the Agency’s recommendation. In an addendum to their 
September, 2011, review (dated October 23, 2011), the Biopharmaceutics team stated 
that, “ONDQA-Biopharmaceutics recommends approval of NDA 202-344 for Steovess 
(Alendronate Sodium) Effervescent Tablets.”  
 
The Chemistry Review (ONDQA) team made the following recommendation in their 
review dated October 13, 2011, “This NDA has provided sufficient information to assure 
identity, strength, purity and quality of the drug product. However, label/labeling issues 
are still pending (see “The list of Deficiencies” on page 60), and an overall 
“WITHHOLD” recommendation has been made from the Office of Compliance. 
Therefore, from the CMC perspective, this NDA is NOT recommended for approval in 
its present form until the pending issues are resolved." 
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On January 23, 2012, the overall recommendation from Office of Compliance for the 
NDA was posted as ACCEPTABLE, based on a satisfactory inspections of the drug 
product manufacturing sites (See ONDQA review dated March 7, 2012). 
 
In an addendum to the October, 2011, ONDQA review, finalized on March 7, 2012, the 
ONDQA review team stated that, “This NDA is now recommended for approval from the 
ONDQA perspective.” 
 
Comment: I concur with the recommendations of the ONDQA review team that there are 
no outstanding CMC issues. 

 
4. Nonclinical Pharmacology/Toxicology 
 
The pharmacology/toxicology review team stated in their review dated February 9, 2012, 
that, “Based on bioequivalence of the listed drug (Fosamax, 70 mg tablet) and the 70 mg 
EX101 effervescent tablet, the Sponsor’s referral to NDA 20-560 and NDA 21-575 for 
nonclinical support of NDA 202-344 is acceptable. Pharmacology/Toxicology 
recommends approval of the NDA.” 
 
Comment: I concur with the recommendations of the pharmacology/toxicology review 
team. There are no outstanding pharmacology/toxicology issues. 
 
5. Clinical Pharmacology 
 
The Clinical Pharmacology review team evaluated two of the three clinical studies 
submitted with this NDA as these studies contained relevant clinical pharmacology data. 
These two studies included: a pivotal bioequivalence study (AE-1212-001-EM) and a 
bioequivalence/food effect study (SCO 5361).   
 
OSI conducted an inspection of the bioanalytic facility and issued a Form 483 expressing 
concern regarding the validity of some of the alendronate pharmacokinetic data from the 
pivotal bioequivalence study (AE-1212-001-EM). OSI recommended either re-assay of 
the batches of concern or exclusion of data from these batches and a reanalysis of the 
bioequivalence data. These options were discussed at a teleconference on October 12, 
2011, between the Division and the Applicant; the plan agreed upon was that the 
Applicant would repeat the statistical analyses without the data from the batches in 
question. On October, 28, 2011, the Applicant submitted the requested reanalyses with 
their conclusion that the bioequivalence criteria were still met. The submission of the 
reanalysis and additional raw data to support the analysis were considered a major 
amendment and the PDUFA Goal Date for this NDA was extended from 12/15/11 to 
3/15/12.  
 
After evaluation of the revised pharmacokinetic data from Study AE-1212-001-EM, the 
Clinical Pharmacology review team concluded that, “The BE study supports that Binosto 
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Bioequivalence Study AE-1212-001-EM: 

The “pivotal study” reviewed to determine efficacy of this alendronate sodium 
effervescent tablet was bioequivalence Study AE-1212-001-EM. The primary objective 
of Study AE-1212-001-EM was to assess the bioequivalence of the test (alendronate 
sodium effervescent) and reference (Fosamax) tablets in the fasting state (first meal 4 
hours after administration) as measured by the amount of alendronate excreted in the 
urine by the amount of alendronate excreted in the urine and the maximum excretion rate 
in the combined female and male group. The Applicant stated that for the US, 
bioequivalence would be demonstrated if the 90% CI of both the treatment ratio T/R for 
Ae0-48 and the treatment ratio of test/reference (T/R) for Emax in the combined female 
and male group were within 80% to 125%.  
 
Study AE-1212-001-EM was a single-site, open label, four period cross-over replicate 
study. A total of 115 healthy subjects (70 female and 45 male) were enrolled and dosed in 
the study; 107 of these enrolled subjects completed the study. The trial was performed 
and laboratory data was analyzed at  
 
Subjects received both the test (Binosto) and reference (Fosamax) treatments twice in 2 
sequences as single oral doses. The test product was the to-be-marketed alendronate 
sodium effervescent tablet dissolved in 120 mL of room temperature water. The reference 
product was a single dose of Fosamax (70 mg)) with 240 mL of room temperature water. 
Administration of each tablet was performed in the morning after at least a 12 hour fast, 
followed by a 4 hour fasting period. Between administration of each study drug, there 
was a washout period of at least 14 days but no longer than 28 days. Subjects were 
randomized to receive the 4 treatments either in the sequence 
Fosamax/Binosto/Fosamax/Binosto or the sequence Binosto/Fosamax/Binosto/Fosamax. 
 
Urine samples were collected prior to drug application, immediately before drug 
application, and post-dose in each treatment period. The primary efficacy evaluation 
included the following key pharmacokinetic parameters:  
• Ae0-48 (cumulative alendronate urinary excretion to 48 hrs post-dose, in µg)  
• Emax (maximal rate of alendronate urinary excretion, in µg/hr) 
 
Adverse events, vital sign measurements, physical examination and laboratory 
evaluations were also collected and analyzed as safety parameters. 

Demographics: 

The demographics and baseline characteristics for the 115 subjects from Study AE-1212-
001-EM is outlined in the table below. 
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Table 2: Summary of statistical reanalysis excluding data from 11 batches 
(N=103)*  

Parameter 
Geometric Mean Ratio (Test: 

Reference) 
90% 

Confidence 
Interval 

Ae0-48 (ug) 186 [45%] 210 
[47%] 

0.88 0.83-0.94 

Emax (ug/h) 63 [44%] 70 
[47%] 

0.09 0.85-0.97 

*Table 2 adapted from Table 3 in the Clinical Pharmacology review finalized February 9, 2012. 
 
The 90% confidence intervals for the ratio of the Test (Binosto) and Reference 
(Fosamax) for the parameters Ae0-48 and Emax were within the 80-125% bioequivalence 
limits. Therefore, based on the reanalysis of the pharmacokinetic data presented above, 
bioequivalence of Ae0-48 and Emax between Binosto and Fosamax was established.     
 
Clinical Pharmacology comments regarding the results of Study AE-1212-001-EM: 
 
In the review dated February 9, 2012, the Clinical Pharmacology reviewer made the 
following conclusion regarding the bioequivalence study AE-1212-001-EM, “The BE 
study (AE-1212-001-EM) supports that Binosto and Fosamax are bioequivalent under 
fasting conditions. The 90% confidence intervals (CIs) for the ratio of the Test (Binosto) 
and Reference (Fosamax) least squares means (LSM) for the parameters Ae0-48 and Emax 
were within the 80 to 125% bioequivalence limits.” 
 
Statistical review: 
 
In a review dated September 12, 2011, the statistical reviewer stated that, “There was no 
new clinical efficacy data submitted in support of this submission. Therefore, no 
statistical review was necessary.” 
 
Comment: I concur that no evaluation of the clinical study data from the Division of 
Biometrics was required. 
 
Efficacy summary: 
 
The main objective of the Applicant’s NDA submission was to demonstrate 
bioequivalence of their proposed alendronate sodium effervescent tablet product to the 
reference listed drug (RLD) product Fosamax.  
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The Clinical Pharmacology review team concluded that, “The 90% CIs for the ratio of 
the Test and Reference LSM for the parameters Ae0-48 and Emax were within the 80 to 
125% bioequivalence limits, hence showed the BE between Binosto and Fosamax.”   
 
In her review dated, February 24, 2012, the Cross-Discipline team leader further 
concluded that, “The applicant is relying on the Agency’s findings of effectiveness for 
the referenced drug, Fosamax. Binosto (alendronate sodium) effervescent 70 mg tablet 
and Fosamax (alendronate sodium) 70 mg tablet are bioequivalent. Bone mineral density 
increases achieved with Fosamax 70 mg once weekly are non-inferior to the bone mineral 
density increases achieved with Fosamax 10 mg daily. Fosamax 10 mg daily was the 
dose used in the pivotal fracture efficacy trial. Therefore, by establishing the 
bioequivalence of Binosto (alendronate sodium) effervescent 70 mg tablet and Fosamax 
(alendronate sodium) 70 mg tablet, a bridge back to the fracture efficacy of Fosamax 10 
mg daily has been made.” 
 
Summary comment: Based on the submitted bioequivalence data that is bridged back to 
the efficacy data for Fosamax, it is reasonable to conclude that the proposed Applicant’s 
product will be efficacious for the stated osteoporosis indications. Therefore, I concur 
with the recommendations of the clinical pharmacology review team and cross-discipline 
team leader that there are no outstanding efficacy concerns for this new alendronate 
sodium effervescent tablet product. 
 
8. Safety 
 
The safety data for this application are derived from the three clinical studies that were 
submitted: 1) a comparative bioequivalence study (Study AE-1212-001-EM), 2) a failed 
bioequivalence study using previous formulations (Study SCO 5361) and 3) a study that 
evaluated gastric emptying and pH (Study BC-118-07). Only Study AE-1212-001-EM 
was conducted with the to-be-marketed alendronate sodium effervescent tablet 
formulations, the other two studies were conducted with previous  
formulations.  
 
The safety database consists of a total of 260 subjects exposed to at least one dose of an   
alendronate sodium effervescent tablet formulation. Of these subjects: 

• A total of 248 subjects were evaluated as the pooled safety population (ISS) 
obtained from the two bioequivalence studies (AE-1212-001-EM and SCO 
5361).  

• An additional 12 subjects were evaluated in the GI pharmacodynamic study (BC-
118-07) and these subjects were reviewed separately. 

Deaths, Serious Adverse Events and Discontinuations due to Adverse Events:  

No deaths occurred in any of the three clinical studies (AE-1212-001-EM and SCO 5361 
and BC-118-07) conducted for this NDA. 
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No serious adverse events occurred with use of the alendronate sodium effervescent 
tablet in any of the three clinical studies (AE-1212-001-EM and SCO 5361 and BC-118-
07) conducted for this NDA. There were two SAEs reported that reported after receiving 
the comparator product (Fosamax), but neither were considered related to receiving a 
study drug by the Applicant. 
 
A total of 7 subjects discontinued for adverse events in these three studies; 6 in the two 
bioequivalence studies and 1 in the pharmacodynamic GI study. Only one of these 
subjects was reported as related to the study drug (alendronate sodium effervescent 
tablets). 
 
Comment: The Medical Officer and CDTL reviewed the serious adverse events and 
discontinuations and concurred that there were no events of concern or imbalances 
between subjects receiving alendronate sodium effervescent tablet formulations and those 
subjects who received an approved comparator. I concur with their assessments. 

Adverse Events (AEs) 

As requested by the Division at the pre-NDA meeting on September 1, 2010, most of the 
safety data from the two bioequivalence studies (AE-1212-001-EM and SCO 5361) were 
pooled and formed the basis of the safety profile (referred to as the Integrated Summary 
of Safety or ISS). The ISS included a total of 248 healthy subjects (203 women and 45 
men). A total of 479 doses of alendronate sodium effervescent tablet were administered, 
with about ½ of the doses (258) with the initial  formulation.    
 
The most common AEs associated with both Binosto and Fosamax were consistent with 
the known safety profile of alendronate and included: headache, fatigue, diarrhea, nausea, 
back pain, pain in extremity, and nasopharyngitis. The table below displays an overview 
of common adverse events (>3% in any treatment group) in the ISS population. 
 

Reference ID: 3100511

(b) (4)





 14

noted with other alendronate sodium products. (See Medical Officer Review dated 
February 7, 2012) 
 
Comment: In his February 7, 2012, review, the Medical Officer concluded that, “…. 
minor changes in serum calcium and phosphorus seen were consistent with the well-
established safety profile of Fosamax.” The Medical Officer did not identify any new 
safety signals from any other laboratory data submitted for the proposed Binosto 
product. 

Pharmacodynamic GI study – Study BC-118-07 

Study BC-118-07 was a single site, open-label 3-way crossover study that evaluated a 
total of 12 healthy females. The study compared three formulations:  1) an alendronate 
sodium effervescent tablet, 2) an effervescent tablet with limited 
buffering capacity and 3) a conventional alendronate sodium tablet. The objectives of this 
study included: 
 

• To evaluate dosing advantages of two different soluble effervescent alendronate 
dosage forms when compared to each other and to a conventional alendronate 
tablet. 

• To determine differences between the upper gastrointestinal transit (as judged by 
gastric emptying) of the three different formulations with respect to post-dose 
fasting. 

• To determine the effects of the three formulations on gastric pH after dosing. 
 
After overnight fast, subjects received 3 treatment periods in random order, separated by 
at least 7 days: 

• Treatment A – conventional Fosamax tablet 70 mg in 240 mL water 
• Treatment B – Binosto effervescent tablet  70 mg in 

100 mL water, then 20 mL water rinse of dosing glass 
• Treatment C – comparator effervescent powder formulation  

 in 100 mL water, then 20 mL rinse of dosing glass. This formulation was 
apparently similar in composition to Treatment B including sodium bicarbonate 
buffer  

 
Each formulation was radiolabeled with technetium-99m diethylenetriamine pentaacetic 
acid complex to allow gastric emptying time to be determined using gamma scintigraphy. 
Simultaneous measurements of gastric pH were made using pH telemetry. The endpoints 
of this study were scintigraphic analysis of the gastric emptying of the formulations in 
vivo and pH telemetry of all subjects from 2 hours prior to dosing through 4 hours post 
dose. 
 
A total of 10 subjects completed the study with one subject withdrawing because of an 
adverse event (attributed to placement of the nasogastric tube) and one subject withdrew 
consent. Results of Study BC-118-07 included: 
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• Imaging showed that gastric emptying times of radiolabel were slightly slower 
with Binosto, though great variability was noted for Binosto and the two Fosamax 
tablets that were used as reference products. 

• Gastric pH rose above 3 immediately after the dose of the 2 effervescent 
formulations and remained elevated after administration. This was in contrast to 
conventional Fosamax, which yielded considerable quantities of acidic 
alendronate for a prolonged period. 

 
After review of the results of Study BC-118-07, the Medical Officer concluded that, 
“There was a great deal of variability in these measurements, and their clinical 
significance is not entirely clear. However, this study does show that the effervescent 
tablet significantly buffers gastric acid during the 30-60 minutes after administration, 
compared to Fosamax tablet. Given the nonclinical evidence that pH plays an important 
role in BP-related esophagitis, this study provides some useful supportive safety 
information.” (See Medical Officer review dated February 7, 2012. 
 
Comment: Alendronate sodium is poorly absorbed and has the potential to cause 
mucosal irritation effects in the upper GI tract, particularly in the esophagus. It is 
possible that the effervescent tablets may be preferred because of the perception of 
improved tolerability because of the effervescence. However, I concur with the Medical 
Officer and CDTL that although Study BC-118-07 provided some useful supportive safety 
information with respect to gastric emptying and pH changes,  

 
 
Safety summary: 
 
The safety database for Binosto, although limited, support that there is no evidence to 
suggest that the safety profile of Binosto would be substantially different from other 
marketed alendronate sodium products.  There is a significant history of use of other 
alendronate sodium products for these indications that can be considered supportive 
because Binosto was shown to be bioequivalent to a marketed alendronate sodium 
product. Therefore, the known safety profile of these alendronate sodium products can be 
incorporated in the Binosto labeling. Finally, potential safety concerns associated with 
long-term use of bisphosphonates, including alendronate sodium, will be addressed in 
physician labeling and also through a Medication Guide.  
 
The only potential safety difference between Binosto and Fosamax that appeared to be of 
clinical concern was the difference in sodium content between products. The high sodium 
content in Binosto was evaluated and will be addressed in physician labeling and in the 
Medication Guide for Binosto.  
 
The Medical Officer concluded the following in his review dated February 7, 2012, “In 
summary, there is no evidence indicating that safety of Binosto 70 mg effervescent tablet 
is expected to differ significantly from that of Fosamax 70 mg tablet.”   
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The cross-discipline team leader (CDTL) concurred with the primary medical officer’s 
recommendation in her CDTL review (dated February 24, 2012) and stated, “I agree with 
Dr. Voss that the safety data available indicate that there is no difference in the safety 
profile of Binosto (alendronate sodium) effervescent 70 mg tablet and Fosamax 
(alendronate sodium) 70 mg tablet. Overall, the number of subjects reporting adverse 
events was similar and there were no imbalances were noted in serious adverse events or 
adverse events leading to withdrawal.” 
 
Comment: I concur with the recommendations of the primary Medical Officer and CDTL 
that there are no outstanding safety issues for this submission. 
 
Advisory Committee Meeting 
 
The first bisphosphonate product, alendronate sodium, has been approved since 1995 for 
treatment of osteoporosis in postmenopausal women. Since then, other bisphosphonate 
products have been approved and used in clinical practice. The safety issues associated 
with bisphosphonate therapies are well known and can be adequately labeled. Therefore, 
no Advisory Committee was convened. 
 
9. Pediatrics 
 
The proposed indication is limited to postmenopausal women and men with osteoporosis. 
Although alendronate sodium is used off-label in some children with metabolic bone 
disease, studies of alendronate have failed to establish efficacy or safety in this age group. 
Based on this information, the Pediatric Review Committee (PeRC) has agreed to a full 
waiver for pediatric studies of Binosto, and none are currently planned. 
 
10. Other Relevant Regulatory Issues 
 
Division of Medical Policy Programs (DMPP): 
 
DMPP reviewed the Medication Guide on February 28, 2012, and found it to be 
acceptable with several recommended changes. The recommendations were 
implemented. 
 
Office of Prescription Drug Promotion (OPDP): 
 
OPDP reviewed the Prescribing Information and the Medication Guide. OPDP completed 
their review of Prescribing Information on February 23, 2012, and the Medication Guide 
on February 29, 2012 . Their recommendations were implemented. 
 
Office of Scientific Investigations (OSI): 
 
OSI conducted a July, 2011, inspection of the clinical site for pivotal Study AE-1212-
001-EM. The clinical portion of this pivotal study was conducted at CRS Clinical 
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Research Services in Mannheim, Germany. OSI’s final classification of this clinical site 
was NAI. 
 
OSI also conducted a July, 2011, inspection of the analytic site for pivotal Study AE-
1212-001-EM. The analytic portion of this pivotal study was  

 identified deficiencies regarding 
the adequacy of the bioequivalence findings. OSI’s final classification of this analytic site 
was VAI and a Form 483 was issued. Following the inspections, OSI recommended the 
following actions: 

• The reported data generated from batches: 11108H30, 11108H34, 11108H90, 
11108H92, 11108H93, 11108H102, 11108H121, and 11108H142 are 
questionable, and they should either be confirmed by re-assay or excluded from 
your consideration for bioequivalence study AE-1212-001-EM. 

• The reported data from batch 1108H119 were not confirmed by re-assays, and 
should not be used for bioequivalence study AE-1212-001-EM. 

 
Based the concerns that were raised in this FDA-483 Form, the Division held a 
teleconference with the Applicant on October 12, 2011 to convey the deficiencies and 
recommendations to the Applicant listed in the 483 form. At that October, 2011, meeting, 
the Division proposed a plan for reanalysis of the bioequivalence data and requested 
resubmission of all raw data sets. The proposal and requests were accepted by the 
Applicant. 
 
On October 28, 2011, the revised study report for Study AE-1212-001-EM was received. 
This October, 2011, submission contained a revised pharmacokinetic and statistical 
analysis with accompanying raw datasets. The submission containing revised data was 
considered a major amendment, and the user fee goal date was extended to March 15, 
2012. The Clinical and Clinical Pharmacology evaluations of the revised 
pharmacokinetic data from that October 28, 2011, submission are presented in Section 7 
of this review. 
 
Division of Medication Error Prevention and Analysis (DMEPA): 
 
The DMEPA review team reviewed the carton and container labels, labeling. In their 
review dated February 7, 2012, the DMEPA review team made recommendations to the 
FPI and carton/container labeling. DMEPA’s recommendations were implemented.   
 
DMEPA also re-assessed the proposed tradename “Binosto” on February 9, 2012, and 
found it acceptable.  
 
Financial Disclosures: 
 
The clinical review team did not identify any issues related to financial disclosures for 
these studies (See clinical review dated February 7, 2012). 
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Study Endpoints and Labeling Development Team (SEALD): 
 
The SEALD review team concluded in a review finalized on March 8, 2012, that the final 
labeling is acceptable. 
 
11. Labeling 
 
Labeling negotiations are complete. Labeling for Binosto is now consistent with 
previously approved bisphosphonate products. Labeling was also evaluated by the 
following groups:  

• Office of Medical Policy Programs (DMPP) reviewed the label and the 
Medication Guide and their recommendations were considered during 
labeling negotiations with the Applicant. 

• Office of Prescription Drug Promotion (OPDP) reviewed the label and 
Medication Guide and their recommendations were considered during 
labeling negotiations with the Applicant. 

 
Labeling was also acceptable to the Study Endpoints and Label Development (SEALD) 
Team. 
 
12. Decision/Action/Risk Benefit Assessment 
 
Decision: 
 
I agree with the cross-discipline team leader, primary medical officer, and the clinical 
pharmacology, pharmacology/toxicology, CMC, and statistical reviewers that this 
alendronate sodium effervescent tablet application can receive an Approval action. 
  
Risk Benefit Assessment: 
 
The primary endpoint for the pivotal phase 1 bioequivalence study (Study AE-112-01- 
EM) was determined by the Clinical Pharmacology and Clinical teams to be acceptable. 
The pharmacokinetic data that was submitted along with the other two supportive studies 
are acceptable “bridging data” to support the approval of this proposed alendronate 
sodium effervescent tablet product from an efficacy standpoint. After review of the 
pharmacokinetic data, the CDTL, primary medical officer, and the clinical pharmacology 
and statistical reviewers believe that these data support Approval and I agree. 
 
From an efficacy perspective, the data submitted in this NDA was sufficient to 
demonstrate that the product will provide similar alendronate exposure to an approved 
product when used as directed. It also is reasonable to conclude, based on data showing 
equivalence to an approved alendronate product from the submitted study and no 
identified safety signals in the supportive studies on food effect and gastric effects, that 
the proposed product will have comparative safety to other approved bisphosphonate 
products. In addition, based on comparable exposure of the Applicant’s product to a 
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reference list alendronate sodium product (Fosamax), the extensive safety experience 
with the approved product (Fosamax) is relevant and provides robust support for safety. 
 
In summary, based on the data presented in this NDA submission as well as previous data 
and experience with other approved bisphosphonate products, I believe that the proposed 
alendronate sodium effervescent tablet product will be effective and safe for the 
indications of 1) treatment of osteoporosis in postmenopausal women and 2) treatment to 
increase bone mass in men with osteoporosis.  Finally, this product does contain 
relatively high sodium content (approximately 653 mg per tablet) compared to other 
marketed bisphosphonate products, but this potential safety issue was adequately 
addressed in labeling. 
 
Labeling, including the package insert, the Medication Guide and container/carton 
labeling has been completed. The proposed Medication Guide, which pertains to the risks 
of use of bisphosphonate products for both treatment of osteoporosis indications have 
been determined to be acceptable by all review teams. 
 
The benefit/risk evaluation favors approval of the Applicant’s alendronate sodium 
effervescent tablet. 
 
Post-Marketing Requirement/Commitment and Risk Evaluation and Mitigation Strategies 
(REMS): 
 

• Although the Applicant proposed a REMS for this product, it was determined that 
it was not necessary as there were no new safety issues that were identified for 
this product. The requirement of REMS for bisphosphonate products was 
eliminated in August 2011.  

• The other review teams determined that no other postmarketing studies were 
necessary for approval of Binosto. 
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