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DEPARTMENT OF HEALTH AND HUMAN SERVICES  

 
 
 

Food and Drug Administration 
Silver Spring  MD  20993

ANDA 201355 

COMPLETE RESPONSE 

Sun Pharmaceutical Industries, Inc. 
Attention: Robert Kurkiewicz   
705 East Mulberry Street 
Bryan, OH 43512 

Dear Sir: 

Please refer to your Abbreviated New Drug Application (ANDA) dated March 4, 2010, received 
March 8, 2010, submitted under section 505(j) of the Federal Food, Drug, and Cosmetic Act for 
Nitrofurantoin Oral Suspension USP, 25 mg/5 mL. 

We acknowledge receipt of your amendments dated May 6, September 29, and October 7, 2010; 
April 7, May 20, and December 21, 2011; and February 3, and May 30, 2012. 

We have completed our review of this ANDA and have determined that we cannot approve this 
ANDA in its present form.  We have described our reasons for this action below and, where 
possible, our recommendations to address these issues. 

PRODUCT QUALITY

The deficiencies presented below represent Minor deficiencies. 

Deficiency:

Please revise the drug product release and stability dissolution specification as per DBE 
recommendation and provide supporting data. 

BIOEQUIVALENCE

Your dissolution testing data comparing your test product, Nitrofurantoin Oral Suspension USP, 
25 mg/5 mL, with the reference product, Shionogi Pharma’s FURADANTIN® (nitrofurantoin) 
Oral Suspension USP, 25 mg/5 mL, using the FDA-recommended dissolution method, are 
acceptable. However, your proposed specifications [NLT % (Q) in  minutes] are 
not acceptable. Based on the data submitted, the DBI recommends a more appropriate 

(b) 
(4)

(b) (4)
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specification. Please acknowledge your acceptance of the following dissolution method and 
specification for your test product:

Medium:         Phosphate Buffer, pH 7.2 
Volume:        900 mL 
Apparatus:      USP apparatus II (Paddle) 
Speed:          50 rpm 

Specification: NLT % (Q) of labeled amount of nitrofurantoin in the dosage form is dissolved 
in 30 minutes. 

LABELING

The Division of Labeling has no further questions at this time since their last review dated 
November 8, 2010. 

Prior to the submission of your amendment, please check labeling resources, including 
DRUGS@FDA, the Electronic Orange Book and the NF-USP online, for recent updates and 
make any necessary revisions to your labels and labeling.

In order to keep ANDA labeling current, we suggest that you subscribe to the daily or weekly 
updates of new documents posted on the CDER web site at the following address -  
http://service.govdelivery.com/service/subscribe.html?code=USFDA_17

OTHER

A partial response to this letter will not be processed as a resubmission and will not start a new 
review cycle.   The resubmission to this will be considered to represent a MINOR 
AMENDMENT. The designation as a RESUBMISSION/AFTER ACTION MINOR 
COMPLETE RESPONSE AMENDMENT should appear prominently in your cover letter. In 
addition, please designate in bold on your cover letter each review discipline (Product Quality 
(CMC), Labeling, Bioequivalence, Microbiology, Clinical) you are providing responses to.

Within one year after the date of this letter, you are required to resubmit or take other actions 
available under 21 CFR 314.110.  If you do not take one of these actions, we may consider your 
lack of response a request to withdraw the ANDA under 21 CFR 314.65.  You may also request 
an extension of time in which to resubmit the ANDA.  A resubmission response must fully 
address all the deficiencies listed.

The drug product may not be legally marketed until you have been notified in writing that this 
ANDA is approved. 

(b) 
(4)
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If you have any questions, call Christina Kirby, Regulatory Project Manager, at (240) 276-8519. 

Sincerely yours, 

{See appended electronic signature page}

Gregory P. Geba, M.D., M.P.H. 
Director 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
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CHEMISTRY COMMENTS TO BE PROVIDED TO THE APPLICANT 
 
 ANDA: 201355          APPLICANT: SUN Pharmaceutical Industries, Inc. 
 
 DRUG PRODUCT: Nitrofurantoin Oral Suspension USP, 25 mg/5mL 
 
 The deficiencies presented below represent MINOR deficiencies. 

 
Deficiencies: 
 
A. Deficiencies: 
 
1. 

 
2. 

 
3. 

 
4. 

 
5. 
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6. 

 
 

      Sincerely yours,  

{See appended electronic signature page} 
 

Paul Schwartz, Ph. D. 
Acting Director 
Division of Chemistry I 
Office of Generic Drugs 

      Center for Drug Evaluation and Research 
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CHEMISTRY COMMENTS TO BE PROVIDED TO THE APPLICANT 
 
 ANDA: 201355          APPLICANT: SUN Pharmaceutical Industries, Inc. 
 
 DRUG PRODUCT: Nitrofurantoin Oral Suspension USP, 25 mg/5mL 
 
 The deficiencies presented below represent MINOR deficiencies. 

 
Deficiencies: 
 
A. Deficiencies: 
 
Drug Substance: 

 
1. 

 
2. 

 
3. 

 
Drug Product: 
 
2. 

 
3. 

 
4. 

 
5. 

 
6. 

 

(b) (4)

(b) (4)
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19. 

 
20. 

 
21. 

 
 B. In addition to responding to the deficiencies presented above, please note and 

acknowledge the following comments in your response: 
 

1. All facilities referenced in the ANDA should have a satisfactory 
compliance evaluation at the time of approval. We have requested an 
evaluation from the Office of Compliance. 

 
2. 

 
3. 

 
4. 

 
      Sincerely yours,  

{See appended electronic signature page} 
 

Paul Schwartz, Ph. D. 
Acting Director 
Division of Chemistry I 
Office of Generic Drugs 

      Center for Drug Evaluation and Research 
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(b) (4)
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1
DIVISION OF BIOEQUIVALENCE DISSOLUTION ACKNOWLEDGEMENT 

REVIEW

ANDA No. 201355
Drug Product Name Nitrofurantoin Oral Suspension, USP
Strength 25 mg/5 mL
Applicant Name Caraco Pharmaceutical Laboratories, Ltd.
Submission Date  May 10, 2013 (SD-14)
Reviewer   Chitra Mahadevan, Pharm.D.
Outcome ADEQUATE 

EXECUTIVE SUMMARY 

This is a review of the dissolution specification acknowledgement from the firm, dated May 
10, 2013.

The firm has accepted the FDA-recommended dissolution method and specifications. 

The bioequivalence section of this application is now adequate. 

COMMENTS:

The application was found to be incomplete pending the firm’s acknowledgement of its 
acceptance of the FDA-recommended dissolution method and specifications. 

On May 10, 2013, Caraco Pharmaceutical Laboratories, Ltd. acknowledged the FDA-
recommended dissolution method and specifications listed below:

Medium:  Phosphate Buffer, pH 7.2  
Volume:  900 mL 
Apparatus:  USP II (Paddle) 
Speed:  50 rpm 

Specification:  NLT % (Q) of the labeled amount of nitrofurantoin is dissolved in 
30 minutes 

Based on the acceptability of the dissolution acknowledgement, ANDA 201355 is now 
acceptable.

DEFICIENCY COMMENTS: 

N/A

RECOMMENDATIONS:

From a bioequivalence point of view, the firm has met the requirements for in-vitro 
dissolution testing and in-vivo bioequivalence.  Therefore, the bioequivalence section of the 
application is ADEQUATE.

(b) 
(4)
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                                      REVIEW OF AN AMENDMENT 

1 EXECUTIVE SUMMARY 

In the current submission dated September 29, 2010, Sun Pharmaceutical Industries Inc. 
submitted its response to the deficiencies issued by the Division of Bioequivalence I (DBI) 
in its letter of July 22, 20101. The deficiency comments were related to  

 amount of glycerin in the test pr
dose, detailed information for the formulation, lack of individual dissolution data and 
unusual high drug release during the dissolution testing. 
 
In response, the firm has provided the detailed information for the formulation. Also, the 
Division of Clinical Review has determined the amount of glycerin contained in the test 

dissolution data with FDA-recommended dissolution method in the original submission 
(submission date: March 4, 2010) is acceptable. However, the firm proposed specifications 
[NLT % (Q) in  minutes] are not acceptable. Based on the data submitted, 
the DB I recommends a more appropriate specification [NLT % (Q) in 30 minutes]. The 
firm should accept and acknowledge the FDA-recommended speciation. Therefore, the 

 is inadequate. 
 
Currently, no Office of Scientific Investigation (OSI) inspection is pending for either the 
clinical2 or analytical site3. 

The application is with a deficiency. 

                                                 
1 DARRTS ANDA 201355 Ramson, Teresa V 07/22/2010 FAX 07/22/2010 COR-ANDADE-01 (Bio 
Incomplete Deficiencies) Archive 
2 The routine OSI inspection of the clinical site was finished on April 23, 2010 and the outcome was NAI (No 
Action Indicated) Please see DARRTS ANDA 091552 Biswas, Gopa 06/17/2010 N/A 06/17/2010 
CONSULT REV_DSI-05 (Bioequivalence Establishment Inspection Report Review) Archive 
3 The analytical site was last inspected for the ANDA 090178 
VAI [DARRTS ANDA 090178 Kassim, Sean Y 06/08/2010 N/A 06/08/2010 CONSULT REV-BIOEQ-01 
(General Consult Review) Archive]. The reviewer deems the OSI finding would have no impact on the BE 
study outcome. Please see DARRTS ANDA 201355 Ren, Ke 07/19/2010 N/A 07/19/2010 REV-BIOEQ-01 
(General Review) Archive. 

(b) 
(4)

(b) (4)

(b) 
(4)

(b) (4)

(b) (4)
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6. The detail information 
will be discussed further in the review.

                                                 
6 DARRTS ANDA 201355 Ren, Ke 06/20/2011 N/A 06/20/2011 FRM-CONSULT-01 (General Consult 
Review) Archive 

APPEARS THIS WAY ON 
ORIGINAL
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4 SUBMISSION SUMMARY 

4.1 Drug Product Information, PK/PD Information, and Relevant DBE History 

 For more information, please refer to the following reviews: 

 DARRTS ANDA 201355 Ren, Ke 07/19/2010 N/A 07/19/2010 REV-BIOEQ-
01 (General Review) Archive 

 
 DARRTS  ANDA 201355, Ramson, Teresa V 07/22/2010 FAX 07/22/2010 

COR-ANDADE-01 (Bio Incomplete Deficiencies) Archive 
 

 DARRTS ANDA 201355 Ren, Ke 06/20/2011 N/A 06/20/2011 FRM-
CONSULT-01 (General Consult Review) Archive 

 
 

 DARRTS ANDA 201355 Forsyth, Linda M 05/15/2012 N/A 05/15/2012 
CONSULT REV-CLINICAL-01 (General Consult Review) Archive 

 
 There is a Draft Guidance on this drug product on a public website at 

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/
Guidances/UCM148222.pdf (posted on October 2011). As per this guidance the DB 
requests only a fed BE study on this drug product (no fasting BE study). 

 
 On October 27, 2010, there were some changes made on the carton labeling7.  
 

4.2 Contents of Submission 

Study Types Yes/No? How many? 
Single-dose fasting No 0 
Single-dose fed No 0 
Steady-state No 0 
In vitro dissolution No 0 
Waiver requests No 0 
BCS Waivers No 0 
Vasoconstrictor Studies No 0 
Clinical Endpoints No 0 
Failed Studies No 0 
Amendments Yes 1 

4.3 Review of Submission 

responses are provided in this section of the review: 
 

7 Drug@ FDA, search term: Nitrofurantoin. Last accessed: May 29, 2012 
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Deficiency 1: Based on the data available to the Agency, the maximum daily intake of 
Glycerin calculated from approved oral drug products is  For your formulation, 
based on the maximum daily dose of 400 mg of nitrofurantoin recommended for the drug 
product (as stated in the labeling of the Reference Listed Drug (RLD) product, 
Furadantin® (Nitrofurantoin Oral Suspension), the total daily intake of Glycerin from your 
test formulation  the approved daily intake amount 
mentioned above. Please provide justifications for the amount of Glycerin used in the test 
formulation, and additional data and/or evidence demonstrating that the proposed amount 
of this excipient in your test formulation is safe. 

Glycerin, USP, is an inactive ingredient, used as a 
 in Nitrofurantoin Oral Suspension, USP, 25 mg/5 mL. 

The concentration of Glycerin, USP, in Sun’s formulation is  
 
 
 
 
 
 
 

 
 

 The data for the above mentioned study can be found 
in the Pharmaceutical Development Report included in the original application as Module 
3, Section 3.2.P.2. In addition, accelerated stability studies on the finished product showed 
no deleterious interaction of the excipients, which included Glycerin, USP, 

Glycerin is generally recognized as safe and occurs naturally in fats and oils from animals 
and plant origins. Glycerin is consumed as part of a normal diet and is readily absorbed 
from the intestine. The absorbed glycerin is either metabolized to carbon dioxide and 
glycogen or used in the synthesis of body fats. Glycerin is used in a wide variety of 
approved pharmaceutical formulations, including oral, ophthalmic, parenteral, and topical 
preparations. When glycerin is used as a pharmaceutical excipient or a food additive, it is 
rarely associated with adverse effects and is generally regarded as nontoxic and a 
nonirritant.  

 
 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)





Page 9 of 21 

Clinical Consult:

 On June 20, 2011, the reviewer requested a clinical consultation to the OGD 
Clinical Team for the safety and clinical significance of the  

 
 The clinical review was complete May 15, 201210. The Division of Clinical Review 

the amount of glycerin contained in the proposed generic 
product is not a range know to product toxic effects. The amount of glycerin used in 
the reference listed drug is at the maximal daily dose. The 
amount of glycerin contained in ANDA is  as the maximal daily 
dose. Therefore, the amount of glycerin contained in current ANDA is acceptable. 

 
 acceptable. 

   
Deficiency 2: Please provide the quantitative composition of N&A Fruit Gum Flavor #960 
used in your formulation. 

, the manufacturer of N&A Fruit Gum FL #960, provided 
the requested information to the Agency on August 20, 2010. A copy of the communication 
sent to the Agency is included in the DMF Letters of Authorization in Module 1, section 
1.4.1.

 acceptable.  The firm 
submitted the information as the agency requested. In addition, the amount of color 
additives in N&A Fruit Gum Flavor # 960 is  and is considered 
insignificant. 
 
Deficiency 3: Your dissolution testing is incomplete. You did not submit the individual 
dissolution data for the 12 dosage units of the test and reference product. Please submit 
these data. In addition, the dissolution data showed  drug release for the test 
and RLD products (i.e., many values were  

 Please explain  
dissolution values for the test and RLD products, and provide complete validation data and 
report for the analytical method used in the dissolution testing. Also, please conduct 
additional dissolution testing using the FDA recommended dissolution method for both the 

                                                 
10 ANDA 201355 Forsyth, Linda M 05/15/2012 N/A 05/15/2012 CONSULT REV-CLINICAL-01 (General 
Consult Review) Archive 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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firm submitted this information on May 30, 201212 which is the information 
provided in the above tables (Table 1 and Table 2). 

 
 The firm has proposed to manufacture the Nitrofurantoin Oral Suspension 25 mg /5 

mL  
 All bottles came from the same lot (Lot # 

B1127). 
 

 There is no USP dissolution method for this product but there is an FDA-
recommended method [900 mL of phosphate buffer, pH 7.2 using Apparatus II 
(Paddle) at 50 rpm]. The firm's dissolution testing data with the FDA-recommended 
dissolution method demonstrated  dissolution at the early time point for 
both the test and reference products  of the drug 
was released, respectively). Both products completely released the drug within  
min. In addition, the dissolution testing data of both products were  released more 
than % at 30 min, 45 min, 60 min, 120 min and 180 min sampling time points 
(range: % for the test product and %). In the current 
amendment submission (submission date September 29, 2010), the stability data 
also showed  drug release for the test and reference products at  

 min. The firm did not identify the source for  
dissolution values in its dissolution testing. Please note DB I does not set 
dissolution specification based on stability data.  

 
 The firm provided its method validation re

itrofurantoin in Nitrofurantoin Oral 
Suspension was determined by UV analysis . The method has 
been demonstrated to be linear, precise, accuracy, system suitability, solution 
stability and robust for nitrofurantoin. 

 
 According to the USP potency for Nitrofurantoin Oral Suspension, it allows a 

potency of not less than 92% and not more than 108% of labeled amount of 
nitrofurantoin13.  

 
 

 
 

                                                 
12 DARRTS ANDA 201355 05/30/2012 Bioequivalence/Response to Information Request 
13 http://www.uspnf.com/uspnf/pub/index?usp=35&nf=30&s=0&officialOn=May%201,%202012; search 
term: nitrofurantoin; last accessed: June 8, 2012.  
14  

 

(b) (4)

(b) (4) (b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) 
(4)

(b) (4)

(b) (4)

(b) (4)
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Figure 1. Dissolution profiles comparison using FDA-recommended method among 
all in-house ANDAs 

 

 
 Based on the previous comments, the DB 

dissolution testing with the FDA-recommended is acceptable. However, the firm 
proposed specifications [NLT % (Q) in  minutes] are not acceptable. 
Based on the data submitted, DB I recommends a more appropriate specification 
[NLT % (Q) in 30 minutes]. The firm should accept and acknowledge the FDA-
recommended speciation. 

 
 

 
 Please note that the dissolution data reported for the reference product in ANDA 

 are similar to those reported in the current application,  
 

(b) 
(4)

(b) (4)

(b) 
(4)

(b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4)
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(b) (4)

(b) (4)

APPEARS THIS WAY ON 
ORIGINAL
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4.4  Waiver Request(s)  

None. 

4.5 Deficiency Comment 

However, the firm proposed specifications [NLT % (Q) in  minutes] are not 
acceptable. Based on the data submitted, DB I recommends a more appropriate 
specification [NLT % (Q) in 30 minutes]. The firm should accept and acknowledge the 
FDA-recommended speciation. 
 
Medium:         Phosphate Buffer, pH 7.2 
Volume:         900 mL 
Apparatus:      USP apparatus II (Paddle) 
Speed:          50 rpm 
Specification: NLT % (Q) of labeled amount of nitrofurantoin in the dosage form is 

dissolved in 30 minutes. 
 
 
4.6 Recommendations 

1. The Division of Bioequivalence accepts the fed BE study (study # PKD_09_521) 
conducted by Sun Pharmaceutical, Nitrofurantoin Oral Suspension, 25 mg/5 mL, lot 

 Furadantin® (nitrofurantoin) Oral 
Suspension, 25 mg/mL, lot #437034. 

 
2. The dissolution testing conduct by Sun Pharmaceutical on its Nitrofurantoin Oral 

Suspension, 25 mg/5 mL, lot # B1127, comparing it to Furadantin® (nitrofurantoin) 
Oral Suspension, 25 mg/mL by Shionogi Pharma, is inadequate due to the reason 
cited in the deficiency comment.   

The firm should be informed of the above deficiency comment and recommendations. 
 
 
 
 
 

(b) 
(4)

(b) (4)

(b) 
(4)

(b) 
(4)
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The inspection for the clinical site was requested by ANDA 091552 (routine inspection) 
on February 11, 2010. The analytical site was last inspected on June 8, 2010 for ANDA 
090178 due to a "for cause" request and the outcome was VAI. During the DSI 
inspection, form 483 was issued. The reviewer went through the ANDA 090178 DSI 
inspection report and the firm's responses to the form 483. Those issues are not related to 
our current ANDA. Therefore, this DSI outcome for analytical site is valid. The 
application is incomplete pending clinical site. 
The application is incomplete. 
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4.4 Detailed Regulatory History  
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Medical Consultation
Nitrofurantoin Oral Suspension 25 mg/5mL 

RLD:     Furadantin® (nitrofurantoin) Oral Suspension 
25 mg/5 mL 
NDA 009175 
Shionogi Inc 

Sponsor:   ANDA 201355 
Sun Pharmaceuticals   

To: Ke Ren, PhD 
 Reviewer, Division of Bioequivalence I (DBI) 
 Office of Generic Drugs 

 Hoainhon Nyugen, PhD 
 Acting Deputy Director, DBI  
 Office of Generic Drugs 

Thru:     John Peters, M.D.
 Director, Division of Clinical Review (DCR) 

Office of Generic Drugs

Reviewer:    Linda Forsyth, M.D.  
    Medical Officer, DCR 
      Office of Generic Drugs (OGD) 

Drug Class:   Antibacterial agent 

Chemical Name: 1-[[(5-nitro-2-furanyl)methylene]amino]-2,4-
imidazolidinedione 

Date Received:   March 1, 2012

Review Completion Date: May 10, 2012

Reason for Consultation: “Request opinion on the safety and clinical 
significance of the  amount of the inactive ingredienti glycerin used in 
the test formulation of ANDA 201355, nitrofurantoin oral suspension, 25 
mg/5mL.” 

Recommendation: The amount of glycerin contained in ANDA 201355 is 
acceptable. 

(b) (4)
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Regulatory Background: A consultation request from the Division of 
Bioequivalence (DB) I was submitted in DARRTS on June 20, 2011 by Ken Re to 
the Division of Clinical Review (DCR). DCR assigned this consultation request 
on January 13, 2012.

A letter was issued to the sponsor on July 22, 2010 from the Division of 
Bioequivalence. The sponsor response regarding the excessive amount of the 
inactive ingredient is submitted is located in the electronic document room under 
October 1, 2010, under Supporting Document 4, eCTD Sequence Number 0002.  

Furadantin under NDA 009175 was approved on December 23, 1953. There is 
already one approved generic for nitrofurantoin oral suspension, approved on 
May 11, 2011, under ANDA 201679.  

Medical Officer’s Comment: The only approved ANDA for nitrofurantoin oral 
suspension provides  of glycerin at maximal daily dose (MDD) as 
opposed to  for this proposed formulation. The reference listed drug 
(RLD) by comparison contains  

Table 1 Orange Book
Appl
No

TE
Code 

RLD Active Ingredient  Dosage Form; 
Route 

Strength Priority Name Applicant 

201679 AB No  NITROFURANTOIN SUSPENSION; 
ORAL

25MG/5ML NITROFURANTOIN Amneal 
Pharm 

009175 AB Yes NITROFURANTOIN SUSPENSION; 
ORAL

25MG/5ML FURADANTIN Shionogi  
Inc

Labeling: Current product labeling was approved on October 27, 2010. 
Indications and Usage: Furadantin is specifically indicated for the treatment of 
urinary tract infections when due to susceptible strains of Escherichia coli,
enterococci, Staphylococcus aureus, and certain susceptible strains of Klebsiella
sp. and Enterobacter sp.

Nitrofurantoin is not indicated for the treatment of pyelonephritis or perinephric 
abscesses. Nitrofurantoins lack the broader tissue distribution of other therapeutic 
agents approved for urinary tract infections. Consequently, many patients who are 
treated with Furadantin are predisposed to persistence or reappearance of 
bacteriuria. Urine specimens for culture and susceptibility testing should be 
obtained before and after completion of therapy. If persistence or reappearance of 
bacteriuria occurs after treatment with Furadantin, other therapeutic agents with 
broader tissue distribution should be selected. In considering the use of 
Furadantin, lower eradication rates should be balanced against the increased 
potential for systemic toxicity and for the development of antimicrobial resistance 
when agents with broader tissue distribution are utilized. 

Dosage and Administration: Furadantin should be given with food to improve 
drug absorption and, in some patients, tolerance.  

(b) (4)

(b) (4)

(b) (4)
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creatinine) are contraindications. Treatment of this type of patient carries 
an increased risk of toxicity because of impaired excretion of the drug.  

 Because of the possibility of hemolytic anemia due to immature 
erythrocyte enzyme systems (glutathione instability), the drug is 
contraindicated in pregnant patients at term (38-42 weeks gestation), 
during labor and delivery, or when the onset of labor is imminent. For the 
same reason, the drug is contraindicated in neonates under one month of 
age.

 Furadantin is contraindicated in patients with a previous history of 
cholestatic jaundice/hepatic dysfunction associated with nitrofurantoin. 
Furadantin is also contraindicated in those patients with known 
hypersensitivity to nitrofurantoin. 

Warnings and Precautions: There are bolded warnings.  
 Pulmonary reactions: ACUTE, SUBACUTE, OR CHRONIC 

PULMONARY REACTIONS HAVE BEEN OBSERVED IN 
PATIENTS TREATED WITH NITROFURANTOIN. IF THESE 
REACTIONS OCCUR, FURADANTIN SHOULD BE 
DISCONTINUED AND APPROPRIATE MEASURES TAKEN. 
REPORTS HAVE CITED PULMONARY REACTIONS AS A 
CONTRIBUTING CAUSE OF DEATH.  

 CHRONIC PULMONARY REACTIONS (DIFFUSE 
INTERSTITIAL PNEUMONITIS OR PULMONARY FIBROSIS, 
OR BOTH) CAN DEVELOP INSIDIOUSLY. THESE REACTIONS 
OCCUR RARELY AND GENERALLY IN PATIENTS RECEIVING 
THERAPY FOR SIX MONTHS OR LONGER. CLOSE 
MONITORING OF THE PULMONARY CONDITION OF 
PATIENTS RECEIVING LONG-TERM THERAPY IS 
WARRANTED AND REQUIRES THAT THE BENEFITS OF 
THERAPY BE WEIGHED AGAINST POTENTIAL RISKS.

 Hepatotoxicity: Hepatic reactions, including hepatitis, cholestatic 
jaundice, chronic active hepatitis, and hepatic necrosis, occur rarely. 
Fatalities have been reported. The onset of chronic active hepatitis may be 
insidious, and patients should be monitored periodically for changes in 
biochemical tests that would indicate liver injury. If hepatitis occurs, the 
drug should be withdrawn immediately and appropriate measures should 
be taken.

 Neuropathy: Peripheral neuropathy, which may become severe or 
irreversible, has occurred. Fatalities have been reported. Conditions such 
as renal impairment (creatinine clearance under 60 mL per minute or 
clinically significant elevated serum creatinine), anemia, diabetes mellitus, 
electrolyte imbalance, vitamin B deficiency, and debilitating disease may 
enhance the occurrence of peripheral neuropathy. Patients receiving long-
term therapy should be monitored periodically for changes in renal 
function.

 Optic neuritis has been reported rarely in postmarketing experience with 
nitrofurantoin formulations. 
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 Hemolytic anemia: Cases of hemolytic anemia of the primaquine-
sensitivity type have been induced by nitrofurantoin. Hemolysis appears to 
be linked to a glucose-6-phosphate dehydrogenase deficiency in the red 
blood cells of the affected patients. This deficiency is found in 10 percent 
of Blacks and a small percentage of ethnic groups of Mediterranean and 
Near-Eastern origin. Hemolysis is an indication for discontinuing 
Furadantin; hemolysis ceases when the drug is withdrawn. 

 Clostridium difficile-associated diarrhea. 
 Diarrhea is a common problem caused by antibiotics which usually ends 

when the antibiotic is discontinued. Sometimes after starting treatment 
with antibiotics, patients can develop watery and bloody stools (with or 
without stomach cramps and fever) even as late as two or more months 
after having taken the last dose of the antibiotic. 

 Patients should be advised not to use antacid preparations containing 
magnesium trisilicate while taking Furadantin as reduce both the rate and 
extent of absorption. 

 Safety and effectiveness of Furadantin in neonates below the age of one 
month have not been established.

Adverse Reactions:
Respiratory: CHRONIC, SUBACUTE, OR ACUTE PULMONARY 
HYPERSENSITIVITY REACTIONS MAY OCCUR. CHRONIC
PULMONARY REACTIONS MAY OCCUR GENERALLY IN PATIENTS 
WHO HAVE RECEIVED CONTINUOUS TREATMENT FOR SIX 
MONTHS OR LONGER. MALAISE, DYSPNEA ON EXERTION, 
COUGH, AND ALTERED PULMONARY FUNCTION ARE COMMON 
MANIFESTATIONS WHICH CAN OCCUR INSIDIOUSLY. 
RADIOLOGIC AND HISTOLOGIC FINDINGS OF DIFFUSE 
INTERSTITIAL PNEUMONITIS OR FIBROSIS, OR BOTH, ARE ALSO 
COMMON MANIFESTATIONS OF THE CHRONIC PULMONARY 
REACTION. FEVER IS RARELY PROMINENT. 
THE SEVERITY OF CHRONIC PULMONARY REACTIONS AND 
THEIR DEGREES OF RESOLUTION APPEAR TO BE RELATED TO 
THE DURATION OF THERAPY AFTER THE FIRST CLINICAL SIGNS 
APPEAR. PULMONARY FUNCTION MAY BE IMPAIRED 
PERMANENTLY, EVEN AFTER CESSATION OF THERAPY. THE RISK 
IS GREATER WHEN CHRONIC PULMONARY REACTIONS ARE NOT 
RECOGNIZED EARLY.  
Hepatic: Hepatitis, cholestatic jaundice, chronic active hepatitis, and hepatic 
neurosis, occur rarely. 
Neurologic: Peripheral neuropathy, which may become severe or irreversible. 
Fatalities (renal impairment, anemia, diabetes mellitus, electrolyte imbalance, 
vitamin B deficiency, and debilitating diseases may increase the possibility). 
Asthenia, vertigo, nystagmus, dizziness, headache, and drowsiness, benign 
intracranial hypertension, confusion, depression, optic neuritis, psychotic 
reactions, and bulging fontanels in infants.  
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Dermatologic: Exfoliative dermatitis, erythema multiforme (including Stevens-
Johnson syndrome), transient alopecia.
Allergic: Lupus-like syndrome associated with pulmonary reactions, angioedema, 
maculopapular, erythematous, or eczematous eruptions, pruritus, urticaria, 
anaphylaxis, arthralgia, myalgia, drug fever, chills, hypersensitivity. 
Gastrointestinal: Nausea, emesis, anorexia, abdominal pain, diarrhea, 
sialadenitis, pancreatitis, pseudomembranous colitis symptoms. 
Hematologic: Cyanosis secondary to methemoglobinemia. 
Miscellaneous: Superinfections caused by resistant organisms, e.g., 
Pseudomonas species or Candida; Clostridium difficile superinfections, or 
pseudomembranous colitis. 
Laboratory Adverse Events: Increased AST (SGOT), increased ALT (SGPT), 
decreased hemoglobin, increased serum phosphorus, eosinophilia, glucose-6-
phosphate dehydrogenase deficiency anemia, agranulocytosis, leukopenia, 
granulocytopenia, hemolytic anemia, thrombocytopenia, megaloblastic anemia 
(most resolved following cessation of therapy), aplastic anemia. 

Pregnancy Category:  B 
Nursing Mothers: Nitrofurantoin has been detected in human breast milk in trace 
amounts. Because of the potential for serious adverse reactions from 
nitrofurantoin in nursing infants under one month of age, a decision should be 
made whether to discontinue nursing or to discontinue the drug, taking into 
account the importance of the drug to the mother. 

Inactive Ingredients: Furadantin oral suspension contain carboxymethylcellulose 
sodium, citric acid, flavors, glycerin, magnesium aluminum silicate, 
methylparaben, propylparaben, purified water, saccharin, sodium citrate, and 
sorbitol. 

Medical Officer’s Comment: The formulation is shown in the table below (P. 8). 

How Supplied: Furadantin oral suspension is available in: NDC 59630-450-08
glass amber bottle of 230mL. 

Mechanism of Action: The antibiotic nitrofurantoin is reduced by bacterial 
flavoproteins to reactive intermediates which inactivate or alter bacterial 
ribosomal proteins and other macromolecules. As a result of such inactivations, 
the vital biochemical processes of protein synthesis, aerobic energy metabolism, 
DNA synthesis, RNA synthesis, and cell wall synthesis are inhibited. The broad-
based nature of this mode of action may explain the lack of acquired bacterial 
resistance to nitrofurantoin, as the necessary multiple and simultaneous mutations 
of the target macromolecules would likely be lethal to the bacteria.  

Pharmacokinetics: Orally administered Furadantin is readily absorbed and 
rapidly excreted in urine. Blood concentrations at therapeutic dosage are usually 
low. It is highly soluble in urine, to which it may impart a brown color. Following 
a dose regimen of 100 mg four times daily (q.i.d). for 7 days, average urinary 
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The BE reviewer, Ke Ren, for ANDA 201355 calculated a single 5 ml dose of the 
test product contains  glycerin and according to the dosage 
administration up to 16 doses a day could be given.  

 
 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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of Glycerin 
(EDR ANDA 201355 submission date September 29, 2010) 

Glycerin, USP, is an inactive ingredient, used as a  in 
Nitrofurantoin Oral Suspension, USP, 25 mg/5 mL. The concentration of Glycerin, USP, in Sun’s 
formulation is  

 
 

 
 

 
 

 
 

 The data for the above mentioned study can be found in the 
Pharmaceutical Development Report included in the original application as Module 3, Section 3.2.P.2. In 
addition, accelerated stability studies on the finished product showed no deleterious interaction of the 
excipients, which included Glycerin, USP, 

Glycerin is generally recognized as safe and occurs naturally in fats and oils from animals and plant 
origins. Glycerin is consumed as part of a normal diet and is readily absorbed from the intestine. The 
absorbed glycerin is either metabolized to carbon dioxide and glycogen or used in the synthesis of body 
fats. Glycerin is used in a wide variety of approved pharmaceutical formulations, including oral, 
ophthalmic, parenteral, and topical preparations. When glycerin is used as a pharmaceutical excipient or a 
food additive, it is rarely associated with adverse effects and is generally regarded as nontoxic and a 
nonirritant.  

 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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ADMINISTRATIVE and CORRESPONDENCE 

DOCUMENTS 



BIOEQUIVALENCE AMENDMENT

ANDA 201355 

OFFICE OF GENERIC DRUGS, CDER, FDA 
Document Control Room, Metro Park North VII 
7620 Standish Pl. 
Rockville, MD  20855-2810  

APPLICANT: Sun Pharmaceutical Industries, Inc.

ATTN: Robert Kurkiewicz

FROM: Teresa Ramson 

TEL: 1-313-556-4105

FAX: 1-248-926-0231

FDA CONTACT PHONE: (240) 276-8782 

Dear Sir or Madam: 

This facsimile is in reference to the bioequivalence data submitted on March 4, 2010, pursuant to Section 505(j) of the Federal Food, Drug, 
and Cosmetic Act for Nitrofurantoin Oral Suspension USP, 25 mg/5 mL.

The Division of Bioequivalence has completed its review of the submission(s) referenced above and has identified deficiencies which are 
presented on the attached  page.  This facsimile is to be regarded as an official FDA communication and unless requested, a hard-copy 
will not be mailed.

You should submit a response to these deficiencies in accord with 21 CFR 314.96.  Your amendment should respond to all the deficiencies 
listed.  Facsimiles or partial replies will not be considered for review.  Your cover letter should clearly indicate:

Bioequivalence  Response to Information Request 

If applicable, please clearly identify any new studies (i.e., fasting, fed, multiple dose, dissolution data, waiver or dissolution waiver) that 
might be included for each strength.  We also request that you include a copy of this communication with your response. 
Please submit a copy of your amendment in an archival (blue) jacket and unless submitted electronically through the gateway, a 
review (orange) jacket. Please direct any questions concerning this communication to the project manager identified above.

Please remember that when changes are requested to your proposed dissolution methods and/or specifications by the Division of 
Bioequivalence, an amendment to the Division of Chemistry should also be submitted to revise the release and stability specification.
We also recommend that supportive dissolution data or scientific justification be provided in the CMC submission to demonstrate
that the revised dissolution specification will be met over the shelf life of the drug product. 

SPECIAL INSTRUCTIONS:

Effective 01-Aug-2010, the new mailing address for Abbreviated New Drug Application (ANDA) Regulatory Documents is: 

Office of Generic Drugs 
Document Control Room, Metro Park North VII 

7620 Standish Place 
Rockville, Maryland 20855-2810 

ANDAs will only be accepted at the new mailing address listed above.  For further information, please refer to the following websites prior to 
submitting your ANDA Regulatory documents: Office of Generic Drugs (OGD): http://www.fda.gov/cder/ogd or Federal Register: 
http://www.gpoaccess.gov/fr/

Please submit your response in electronic format.  This will improve document availability to review staff.

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND MAY 
CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM DISCLOSURE UNDER 
APPLICABLE LAW.
If received by someone other than the addressee or a person authorized to deliver this document to the addressee, you are hereby notified that any disclosure, 
dissemination, copying, or other action to the content of this communication is not authorized   If you have received this document in error, please immediately notify us 
by telephone and return it to us by mail at the above address 





           
          

 

 

   
 

   



   

    
 

  

 
  

 
 

  

    

  

 
   

 
    

  

  
 

 
 

  

    

         
          

                
     

 

  

 
        

         
          

            
     

    
     

 
 
 
 
 
 
 
 
 

 
 
 

 

   





           
          

 

 

   
 

   





CHEMISTRY COMMENTS TO BE PROVIDED TO THE APPLICANT 

 ANDA: 201355          APPLICANT: SUN Pharmaceutical Industries, Inc. 

 DRUG PRODUCT: Nitrofurantoin Oral Suspension USP, 25 mg/5mL 

 The deficiencies presented below represent Telephone deficiencies. 

Deficiencies: 

A. Deficiencies: 

1.

2.

3.

(b) (4)



           
          

 

 

  
 

   





   

CHEMISTRY COMMENTS TO BE PROVIDED TO THE APPLICANT 

 ANDA: 201355          APPLICANT: SUN Pharmaceutical Industries, Inc. 

 DRUG PRODUCT: Nitrofurantoin Oral Suspension USP, 25 mg/5mL 

 The deficiencies presented below represent MINOR deficiencies. 

Deficiencies: 

A. Deficiencies: 

1.

2.

3.

4.

5.

(b) (4)



   

6.

      Sincerely yours,  

{See appended electronic signature page}

Paul Schwartz, Ph. D. 
Acting Director 
Division of Chemistry I 
Office of Generic Drugs 

      Center for Drug Evaluation and Research 

(b) (4)



           
          

 

 

  
 

    

   





   

CHEMISTRY COMMENTS TO BE PROVIDED TO THE APPLICANT 

 ANDA: 201355          APPLICANT: SUN Pharmaceutical Industries, Inc. 

 DRUG PRODUCT: Nitrofurantoin Oral Suspension USP, 25 mg/5mL 

 The deficiencies presented below represent MINOR deficiencies. 

Deficiencies: 

A. Deficiencies: 

Drug Substance:

1.

2.

3.

Drug Product:

1.

2.

3.

4.

5.

(b) (4)

(b) (4)

Following this page, 1 Page Withheld in Full as (b)(4)



   

18.

19.

20.

 B. In addition to responding to the deficiencies presented above, please note and 
acknowledge the following comments in your response: 

1. All facilities referenced in the ANDA should have a satisfactory 
compliance evaluation at the time of approval. We have requested an 
evaluation from the Office of Compliance. 

2.

3.

4.

      Sincerely yours,  

{See appended electronic signature page}

Paul Schwartz, Ph. D. 
Acting Director 
Division of Chemistry I 
Office of Generic Drugs 

      Center for Drug Evaluation and Research

(b) (4)

(b) (4)



           
          

 

 

        
 

   







 
 

 

 
 

 

    

  
 

   

           
          

 

 

   
 







{See appended electronic signature page}



 
 

 

 
 

 

    

  
 

   

           
          

 

 

  
 

    





















2.3.P.3 Manufacture (cont’d) 

What is the reconciliation of the exhibit batch? 

Nitrofurantoin Oral Suspension, USP 25 mg/5 mL 

(b) (4)





           

    
            

   
           

 

  

 

   

  

  

  

  

   

    

 

 

 

 

             
                    

                  
               

       

  

 

  

    

 

 

  

     
    
        

  

      

       

       

      

                
         

                  
                 

             

 

  

   

   

















 
 

 

 
 

 

    

  
 

   

           
          

 

 

   
 

  
 

    





 
 

 

 
 

 

    

  
 

   

           
          

 

 

  
 

     




