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2011. This was updated to Acceptable on December 14, 2011. An overall 
establishment evaluation recommendation of Acceptable was issued January 23, 
2012.  
 
Outstanding CMC issues: Final carton and container labeling as well as agreed-upon 
package insert labeling remain outstanding at the time of this review. 

 

4. Nonclinical Pharmacology/Toxicology 
Please see Dr. Gemma Kuijper’s review for complete details. There are no new 
nonclinical pharmacology and toxicology studies submitted. The Applicant is relying 
upon the nonclinical pharmacology and toxicology findings of safety and effectiveness 
from NDA 020560 (Fosamax, alendronate sodium tablet) and NDA 021575 (Fosamax, 
alendronate sodium oral buffered solution).  No new excipients are found in the drug 
product. Impurities and alendronate-related degradation products fall within 
acceptable levels and do not require qualification.  
 

 

5. Clinical Pharmacology/Biopharmaceutics  
 
Once product labeling is agreed upon, this NDA is acceptable from a Clinical 
Pharmacology perspective. Please see Dr. Hyunjin Kim’s review for complete details.  
 
General clinical pharmacology: The Applicant is relying on study AE-1212-001-EM for 
demonstration of bioequivalence of Binosto (alendronate sodium) effervescent 70 mg 
once weekly tablet to Fosamax (alendronate sodium) 70 mg once weekly tablet. 
Because bone mineral density (BMD) increases achieved with Fosamax 70 mg once 
weekly were not inferior to the BMD increases achieved with Fosamax 10 mg daily, 
the demonstration of bioequivalence does provide the scientific basis for bridging to 
the fracture efficacy demonstrated with Fosamax 10 mg daily. 
 
Study AE-1212-001-EM was a four period, open label cross-over study performed at a 
single treatment site. Each subject received two doses of each study drug, in an 
alternating manner. A total of 114 subjects (70 women and 45 men) between the age 
of 45 and 75 years (mean age 56.6 years) were enrolled. Study drug was 
administered after a 12 hour fast. The amount of water consumed during the dosing 
period of the study (740 mL over the 2 hours prior to and 30 minutes after study drug) 
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was submitted to the application October 27, 2011. To allow adequate time for review 
of this data, considered a major amendment to the application, the review clock was 
extended.  
 
As outlined in Table 2 below, after exclusion of the data from the 11 questionable 
batches, the 90% confidence intervals continued to be within the 80% – 125% 
bioequivalence limits. Therefore, bioequivalence between the two products continues 
to be demonstrated.  
 
Table 2:  Study AE-1212-001-EM: Summary of statistical analysis (n = 103) 

Geometric Mean [CV] 
Parameter 

Binosto, Test Fosamax, 
Reference 

Ratio  
(Test : 
Ref) 

90% 
Confidence 

Interval 

Ae0-48 (ug) 
Emax (ug/h) 

186 [45%] 
63 [44%] 

210 [47%] 
70 [47%] 

0.88 
0.90 

0.83 – 0.94 
0.85 – 0.97 

Source: Clinical Pharmacology review, Table 1, page 3. 
 
 
The to-be-marketed formulation and the clinical study formulations of Binosto are the 
same. The Applicant is relying upon data from Fosamax for the rest of the clinical 
pharmacology data, including the effect of food, pathway of elimination, special 
populations, and drug-drug interactions. Therefore, the Binosto product labeling will 
be identical to the current Fosamax product labeling.     

 

6. Clinical Microbiology  
There are no clinical microbiology issues associated with this oral bisphosphonate 
product.  
 

7. Clinical/Statistical- Efficacy 
No new clinical efficacy data has been submitted in support of this NDA. 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.  
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Binosto/fed group withdrew due to an adverse event.  In the labeled fasting groups, 
one subject with a serious adverse event of hypertension, discussed above, withdrew 
after receiving Fosamax. Additionally, a 57 year old woman withdrew after 
experiencing nausea and vomiting after receiving Fosamax.  One subject in study BC-
118-07 withdrew due to earache, sore throat and sore face, attributed to the 
placement of the required nasogastric tube. 
 
Adverse Events: Overall, 119 (49%) of subjects reported an adverse event after 
receiving Binosto and 118 (49%) of subjects reported an adverse event after receiving 
Fosamax in the bioequivalence studies.  The most common adverse event preferred 
terms were headache, fatigue, diarrhea, back pain, pain in extremity, and 
nasopharyngitis. 
 
Adverse Events of Special Interest: 
 

Gastrointestinal disorders: Oral, nitrogen-containing bisphosphonates are well 
known to cause upper gastroesophageal irritation. Tablet or particulate matter 
from the tablet resulting in prolonged contact with the upper gastrointestinal 
mucosa may contribute to the symptoms associated with bisphosphonates. 
Data with Binosto show that the tablet is disintegrated completely in water if left 
5 minutes after the effervescence stops. The issue of adequate time for tablet 
disintegration is particularly important when evaluating upper gastrointestinal 
disorders. In the bioequivalence studies, subjects were instructed to wait 5 to 
15 minutes after the effervescence stopped, then to stir the contents for 10 
seconds prior to ingestion.  In the bioequivalence studies, gastrointestinal 
adverse events were reported by 11.6% of subjects after receiving Binosto and 
12% of subjects after receiving Fosamax. Looking specifically at subjects who 
received study drug under fasting conditions, diarrhea was reported more 
frequently following Fosamax (2% Binosto, 6% Fosamax) while nausea and 
dyspepsia were reported more frequently following Binosto (nausea: 5% 
Binosto, 3% Fosamax; dyspepsia 2.5% Binosto, 0.4% Fosamax). 

 
Musculoskeletal Pain: An increased incidence of muscular and bone pain has 
been reported with bisphosphonate use. There was no significant difference in 
musculoskeletal adverse events between the treatment groups.   

 
 
Vital Signs: As outlined in Dr. Voss’s review, Binosto contains 653 mg (28.4 mEq) of 
sodium per tablet, equivalent to ~1600 mg dietary NaCl. For this reason, careful 
review of blood pressure was performed. There was no significant change in blood 
pressure noted following a single dose of Binosto in the submitted trials.  
 
Laboratory Data: As outlined in Dr. Voss’s review, no clinically significant changes in 
laboratory parameters were noted in the bioequivalence trials. 
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Calcium: Bisphosphonate use, most notably intravenous bisphosphonates, has 
been associated with hypocalcemia. The nadir in serum calcium historically 
occurs 7 – 10 days post dose. Asymptomatic decreases in serum calcium were 
noted in the bioequivalence trials at 24 and 48 hours post dose with both 
Binosto and Fosamax.  
 

 

8.3 Safety Update 
In their safety update, the Applicant states that there are no new safety data to report. 
There are no ongoing studies with Binosto and Binosto is not marketed in any 
country. at the preNDA meeting, the Division did agree that it was not necessary for 
the Applicant to conduct an extensive literature review for alendronate sodium. 

8.4 Summary of Safety 
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.  
 
The applicant is relying on the Agency’s findings of safety for Fosamax. I agree that 
product labeling should clearly outline the dosing instructions to ensure the 
gastrointestinal safety of patients using Binosto. I also agree that the osteoporosis 
population who require therapy and may use this product are older patients in whom 
hypertension, heart failure, are renal disease may be common. Therefore, it will be 
important to label the concerns regarding the sodium content of Binosto.  
 

9. Advisory Committee Meeting  
 
An Advisory Committee meeting was not conducted for this New Drug Application. 
 

10. Pediatrics 
 
The Applicant’s request for a full waiver of pediatric studies was reviewed by PeRC on 
October 5, 2011, and PeRC agreed to the full waiver. A full waiver for pediatric 
studies was recommended because studies would be impossible or highly 
impracticable and because the indications for this drug product (postmenopausal 
osteoporosis) do not occur in the pediatric population.   

 

11. Other Relevant Regulatory Issues  
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procedure used in study AE-1212-001-EM, i.e. allowing at least 5 minutes for 
dissolution of the effervescent tablet in 4 oz. of room temperature plain water, and 
stirring for 10 seconds prior to ingestion. Therefore, the following language was 
proposed: 

2.3 Dosing Instructions 

 
2. A new Warning and Precaution outlining the concerns regarding the sodium 

content. Because of its acid buffering and effervescent properties, Binosto 
contains 653 mg (28.4 mEq) of sodium per tablet, equivalent to ~1600 mg dietary 
NaCl. There was no evidence of a significant effect on blood pressure in the 
healthy subjects in the submitted studies. However, Fosamax is used 
predominantly by elderly women, a population with very high prevalence of 
hypertension and risk for congestive heart failure (CHF) and stroke; there is some 
published evidence that lapses in dietary sodium restriction may contribute to 
hospital admissions for CHF. Although this is unlikely to be a significant safety 
issue for this product, information about the sodium content of Binosto should be 
included in physician and patient labeling. The following language is proposed: 

 
5.7 Patients on Sodium Restriction 
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panel and the statement  
 on the back panel convey different messages. 

4. Revise the Medication Guide statement on the principal display panel to 
read “ATTENTION PHARMACIST: Each patient is required to receive the 
accompanying/enclosed Medication Guide” and increase its prominence per 21 
CDR 208.24(d) (Clarify between accompany or enclosed, see Comment D3). 

 
Patient labeling: The Applicant has submitted a Medication Guide, which is 
predominantly based on the Fosamax Medication Guide. Review by the Office of 
Medical Policy’s Patient Labeling Team and the Office of Prescription Drug Promotion 
is pending at the time of this review.  
 

13. Recommendations/Risk Benefit Assessment  

13.1 Treatment of Postmenopausal Osteoporosis 
Recommended Regulatory Action:   
I recommend APPROVAL of Binosto (alendronate sodium) effervescent tablet 70 mg 
once weekly for the treatment of postmenopausal osteoporosis and treatment to 
increase bone mass in men with osteoporosis.  
 
Risk Benefit Assessment:  
Binosto (alendronate sodium) effervescent tablet 70 mg is bioequivalent to Fosamax 
(alendronate sodium) 70 mg tablet. The bioequivalence of these two products 
adequately supports a bridge to the fracture reduction efficacy achieved with 
Fosamax 10 mg daily.  
The safety profile of Binosto is also similar to that of Fosamax, based on the small 
amount of short-term data available. I agree with Dr. Voss that due to the similarity of 
Binosto and Fosamax, differences in the safety or efficacy profile are unlikely. With 
appropriate dosing procedures, there is no evidence to indicate that risk of important 
upper gastrointestinal adverse reactions would be increased (or decreased) with 
Binosto in comparison to Fosamax.  
I agree with Dr. Voss that the benefits outweigh the potential risks of using Binosto for 
the treatment of osteoporosis in postmenopausal women and for treatment to 
increase bone mass in men with osteoporosis. Marketing was recently discontinued 
for Fosamax oral buffered solution. Binosto would provide a treatment option that 
allows oral bisphosphonate therapy in patients who cannot tolerate or swallow the 
currently available tablet formulations.  
 
Recommendation for Postmarketing Risk Evaluation and Management Strategies: 
At this time, a Postmarketing Risk Evaluation and Management Strategy is not 
recommended.  
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Recommended Comments to Applicant 
No further comments need to be sent to the Applicant.  
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