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Disclaimer 
 
Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 202-344 are owned by Effrx or are data for which Effrx 
has obtained a written right of reference. 
 
Any information or data necessary for approval of NDA 202-344 that Effrx does not own 
or have a written right to reference constitutes one of the following: (1) published 
literature, or (2) a prior FDA finding of safety or effectiveness for a listed drug, as 
reflected in the drug’s approved labeling.  
 
Any data or information described or referenced below from reviews or publicly 
available summaries of a previously approved application is for descriptive purposes 
only and is not relied upon for approval of NDA 202-344.
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A pre-NDA meeting was held on November 6, 2008. In response to the Sponsor’s 
questions, the Division stated that a single bioequivalence study would be an adequate 
bridge to the referenced approved product to support a 505(b)(2) submission. The 
Division also affirmed that additional pharmacology/ toxicology studies would not be 
required as long as clinical bioequivalence was established and no new excipients or 
impurities were identified which require qualification. 
 

3 Drug Information 

3.1 Drug 
CAS Registry Number:  121268-17-5   
 
Name (USAN, rINN):  Sodium Alendronate 
 
Chemical Name:   Phosphonic acid, (4-amino-1- 

hydroxybutylidene)bis-, monosodium salt, trihydrate 
 
 
Molecular Formula/Weight:  C4H12NNaO7P2 • 3H2O/ 325.12 
 
 
Structure: 

     
 
Biochemical Description:   
 
Pharmacologic Class:  Bisphosphonate 
 
Manufacturer:     
 

3.2 Relevant INDs, NDAs 
 
IND 32,033   Alendronate sodium, MK-217, Merck and Co, Inc 
IND 103,033   EX101 (alendronate sodium), Effrx Pharmaceuticals SA 
NDA 20-560   Fosamax (MK-217, alendornate sodium, tablet), Merck and Co, Inc 
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Thus, the specified levels of alendronate-related degradation products in BINOSTOTM 
tablets are acceptable. 
 
In conclusion, the qualification thresholds for impurities and degradants in drug 
substance and drug product, respectively, were not exceeded. 
 

3.6 Proposed Clinical Population and Dosing Regimen 
The proposed clinical population is postmenopausal women and men with osteoporosis. 
 
The dosing regimen is weekly administration of one effervesecent tablet 70 mg. The 
tablet is to be dissolved in 4 oz. of water. When the effervescence has stopped it should 
be stirred for 10 seconds and ingested. 
 

4 Pharmacology and Toxicology 

4.1 Reference to Fosamax  
Sponsor is relying on the finding of safety and efficacy for Fosamax and is referring to 
NDA 20-560 (Fosamax 70 mg tablet) for clinical support and on NDA 20-560 (Fosamax, 
70 mg tablet) and NDA 21-575 (Fosamax 70 mg weekly solution for nonclinical support 
of NDA 202-344. 
 
According to the regulations a 505(b)(2) applicant may rely upon the finding of safety 
and/or effectiveness for a listed drug (not information submitted to the NDA for that 
listed drug) to the extent that the proposed product in the 505(b)(2) application shares 
characteristics in common with the listed drug. Since the active ingredient in the 70-mg 
effervescent tablet (sodium alendronate) is the same as the active ingredient tested in 
the (nonclinical) development programs for Fosamax tablet and solution, and both 
dosage forms are oral products, reference to NDA 20-560 for the Fosamax 70 mg listed 
drug is acceptable. 
 
Thus, the submission of acceptable bioequivance studies in this (505)(b2) NDA enables 
the FDA to rely on the finding of safety and efficacy of the 70 mg Fosamax tablet (NDA 
20-560) and the 70 mg solution (NDA 21-575). The finding of safety was partly based 
on the adequacy of the nonclinical information submitted to these NDA’s. Hence, 
referral to FDA’s finding of safety for these two NDA’s is adequate for nonclinical 
support of NDA 202-344. 
 
No nonclinical studies were performed by EffRx Inc, to support the current NDA. 
Gastrointestinal toxicity is a known class effect of bisphosphonates. Clinical data are 
needed to provide information on esophageal and gastrointestinal safety. 
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4.2 Fosamax Nonclinical 
A comprehensive pharmacology/toxicology program including esophageal irritation 
studies was conducted with alendronate to support Merck’s IND 32,033 and NDA’s 20-
560 (Fosamax, weekly 70 tablet) and 21-575 (Fosamax, weekly 70 mg oral solution). 
Nonclinical data submitted to NDA 20-560 included pharmacology studies and general 
toxicity, genotoxicity, reproductive toxicity, carcinogenicity and special toxicity 
(esophageal irritation) studies. Additional nonclinical data submitted to NDA 21-575 
included esophageal irritation studies in dogs. 
 
Toxicology studies with alendronate conducted for IND 32033 and NDA 20-560 have 
shown a potential for gastric irritation/injury in rats and dogs and kidney toxicity in dogs. 
Special esophageal toxicology studies conducted for NDA 20-560 for the weekly dosing 
regimen (S-021 and S-022; 35 and 70 mg tablet) suggested that weekly dosing with an 
equivalent total dose of alendronate may be less irritating to esophageal tissue than 
daily dosing. Local esophageal irritation studies conducted for NDA 21-575 in dogs 
confirmed that there may be less irritation with weekly than daily dosing but also 
showed dose-dependent esophageal toxicity with weekly dosing regimens. 
 
Reproductive toxicity studies in rats have shown postimplantation loss, decreased pup 
weight gain, incomplete fetal ossification, as well as dystocia and protracted parturition 
possibly due to hypocalcemia. Fosamax is labeled Pregnancy Category C and the label 
described the fetal abnormalities and parturition findings. As with all bisphosphonates, 
the label also includes a statement about the theoretical risk for fetal harm, 
predominantly skeletal (Precautions/Pregnancy section). 
 
Carcinogenicity studies have shown increases in Harderian gland adenomas in female 
mice and parafollicular cell (C-cell) adenomas in male rats. Carcinogenicity data are 
included in the Fosamax label (Precautions/ Carcinogenesis, Mutagenesis, Impairment 
of Fertility). 
 
Alendronate was not genotoxic and had no effect on fertility in rats. This is mentioned in 
the Fosamax label (Precautions/Carcinogenesis, Mutagenesis, Impairment of fertility). 
 

5 Labeling 
Labeling including the proprietary name BINOSTOTM was submitted in PLR format. 
Labeling revisions were submitted on several dates. The PLR format of the Fosamax 
label was approved on February 6, 2012. 
 
The nonclinical sections of the BINOSTO label include: 
Section 8 (Use in specific populations) 

• 8.1. Pregnancy 
Section 13 Nonclinical toxicology 

• 13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 
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NDA Number: 202-344 Applicant: Effrx, Inc. Stamp Date: Dec 21, 2010 

Drug Name: STEOVESS™ 
(alendronate sodium) 70-mg 
Effervescent Tablets 

NDA Type: 505(b)(2)  

 
NDA 202-344 is a 505(b)(2) application for STEOVESSTM, a soluble buffered effervescent tablet  
containing an equivalent of 70 mg alendronic acid as 91.37 mg of alendronate sodium trihydrate 
as a new dosage form. The reference listed drug for the application is Fosamax® (alendronate 
sodium) 70 mg tablets. The product is intended for once-weekly administration for the treatment 
of osteoporosis in postmenopausal women and to increase bone mass in men with osteoporosis. 
 
The drug product is a conventionally manufactured effervescent tablet. The goal of this product 
development was to allow for administering sodium alendronate as an oral solution wherein the 
drug substance is completely dissolved.  
 
The applicant refers to Merck’s NDA 20-560 (alendronate sodium, tablet) for nonclinical 
pharmacology and toxicology data and NDA 21-575 (alendronate sodium, oral solution) for 
additional nonclinical safety data. NDA 20-560 is referenced for clinical efficacy and safety data. 
 
The application is based on a bioequivalence study comparing the Effrx effervescent alendronate 
product with Fosamax (Study AE-1212-001-EM). The applicant contends that the results form 
this study show that STEOVESSTM 70 mg tablets are bioequivalent to Fosamax 70 mg tablets. In 
addition, a pharmacodynamic scintigraphic study (Study BC-118-07) was conducted to 
investigate in vivo pH and gastric emptying following administration of the 3 different sodium 
alendronate formulations.  
 
A complete pharmacology/toxicology program including pharmacology, PK, general toxicity, 
carcinogenicity, reprotoxicity and special esophageal irritation toxicity studies was conducted by 
Merck for NDA 20-560 in support of daily and weekly oral administration of alendronate sodium 
tablets (Fosamax®). Additional esophageal irritation studies were conducted for Merck NDA 21-
575 in support of weekly oral administration of alendronate sodium solution. Effrx did not 
perform any additional nonclinical studies on alendronate and refers to NDA 20-560 and NDA 
21-575 for nonclinical information on alendronate. 
 
At the pre-NDA meeting on 1 September 2010, the Division stated that no new nonclinical 
studies were needed if there are no new excipients or impurities identified and if the limits for 
impurities in the drug product do not exceed the qualification threshold levels specified in ICH 
guidance Q3B(R2) Impurities in New Drug Products. Applicant confirms in the Nonclinical 
Overview of NDA 202-344 that this is the case for the new product. 
 
It is acceptable that no new nonclinical studies were performed for this NDA 505(b)(2) 
application.  
 
On initial overview of the NDA application for filing:  
  

 
 

Content Parameter 
 

Yes
 

No
 

Comment 
1 Is the pharmacology/toxicology section 

organized in accord with current regulations 
and guidelines for format and content in a 
manner to allow substantive review to 

X  
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Content Parameter 

 
Yes

 
No

 
Comment 

begin?    
2 

 
Is the pharmacology/toxicology section 
indexed and paginated in a manner allowing 
substantive review to begin?  

X 
  

 
 

 
3 

 
Is the pharmacology/toxicology section 
legible so that substantive review can 
begin?  

X 
 

 
 

 
 

 
4 

 
Are all required (*) and requested IND 
studies (in accord with 505 b1 and b2 
including referenced literature) completed 
and submitted (carcinogenicity, 
mutagenicity, teratogenicity, effects on 
fertility, juvenile studies, acute and repeat 
dose adult animal studies, animal ADME 
studies, safety pharmacology, etc)? 

 
N/A

 
 

 
The applicant refers to Merck’s NDA 20-560 
(Fosamax, alendronate sodium, tablet) for 
nonclinical pharmacology and toxicology data 
and NDA 21-575 (Fosamax, alendronate sodium, 
oral solution) for additional nonclinical safety 
data. Bridging to these NDA’s is based on a 
BA/BE study showing bioequivalence of the 
Effrx product and Fosamax. Bridging is also 
based on the fact that the route of administration 
for the Effrx product (oral, tablet) is the same as 
for the Fosamax products (oral, tablet or solution)
and Merck’s nonclinical data are in support of 
dosing by this administration route. 

  
5 

 
If the formulation to be marketed is 
different from the formulation used in the 
toxicology studies, have studies by the 
appropriate route been conducted with 
appropriate formulations?  (For other than 
the oral route, some studies may be by 
routes different from the clinical route 
intentionally and by desire of the FDA). 

 
N/A
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Does the route of administration used in the 
animal studies appear to be the same as the 
intended human exposure route?  If not, has 
the applicant submitted a rationale to justify 
the alternative route? 

 
N/A

 
 

 
 

7 Has the applicant submitted a statement(s) 
that all of the pivotal pharm/tox studies 
have been performed in accordance with the 
GLP regulations (21 CFR 58) or an 
explanation for any significant deviations? 

N/A
 

 
 

 
 

8 Has the applicant submitted all special 
studies/data requested by the Division 
during pre-submission discussions? 

X  

 
 

9 Are the proposed labeling sections relative 
to pharmacology/toxicology appropriate 
(including human dose multiples expressed 
in either mg/m2 or comparative 
serum/plasma levels) and in accordance 

X  
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Content Parameter 

 
Yes

 
No

 
Comment 

with 201.57? 

10 Have any impurity – etc. issues been 
addressed?  (New toxicity studies may not 
be needed.) 

X  

 
 
 

11 Has the applicant addressed any abuse 
potential issues in the submission? N/A  

 
 
 

12 If this NDA/BLA is to support a Rx to OTC 
switch, have all relevant studies been 
submitted? 

N/A  

 
 
 

 
IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION 
FILEABLE?  

-YES 
 
Please identify and list any potential review issues to be forwarded to the Applicant for the 
74-day letter. 

- No issues 
 
 
Gemma Kuijpers, Ph.D.       March 28, 2011 
Reviewing Pharmacologist      Date 
 
Lynnda Reid, Ph.D.       March 28, 2011 
Team Leader/Supervisor      Date 
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