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Disclaimer

Except as specifically identified, all data and information discussed below and 
necessary for approval of 205645 are owned by Fresenius Kabi USA, LLC or are data 
for which Fresenius Kabi USA, LLC has obtained a written right of reference.
Any information or data necessary for approval of 205645 that Fresenius Kabi USA, 
LLC 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 
205645.
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1 Executive Summary
1.1 Introduction
Tigecycline is approved for treatment of complicated skin and skin structure infections, 
complicated intra-abdominal infections, and community-acquired bacterial pneumonia 
and is currently approved in the US as Tygacil (NDA 021821). The Sponsor is 
submitting this new drug application (NDA) for its proposed lyophilized tigecycline 
product utilizing the 505(b)(2) regulatory pathway and seeks the same indications as 
those listed in the Tygacil labeling. The Sponsor’s product contains the same active 
ingredient, tigecycline, at the same concentration as in the Reference Listed Drug 
(RLD), and is intended to be administered by the same route and using the same dose 
and dosing regimen as the RLD. The Sponsor’s formulation contains a new excipient, L-
arginine instead of lactose monohydrate as a (see Section 2.4 below).

Tigecycline, a glycylcycline, inhibits protein translation in bacteria by binding to the 30S 
ribosomal subunit and blocking entry of amino-acyl tRNA molecules into the ribosome. 
This prevents incorporation of amino acid residues into elongating peptide chains. 

1.2 Brief Discussion of Nonclinical Findings
The Sponsor has not performed any new nonclinical toxicology, genotoxicity, 
carcinogenicity, reproductive toxicity, or special toxicity studies with the drug product in 
support of this application. The general toxicology of tigecycline was extensively 
characterized as part of the development program for Tygacil, and the Sponsor did not 
duplicate these studies. No nonclinical toxicology studies for tigecycline were identified 
in the literature. The only new nonclinical study report submitted was a genotoxicity 
study (Ames assay) for the process impurity called  (see Sections 2.5 and 7 below).

1.3 Recommendations
1.3.1 Approvability: From the pharmacology/toxicology perspective, this NDA 
can be approved.

1.3.2 Additional Non Clinical Recommendations: There are no Pharm/Tox 
recommendations.

1.3.3 Labeling:  There are no changes to the label.
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2 Drug Information
2.1 Drug
CAS Registry Number: 220620-09-7

Chemical Names: 

Naphthacenecarboxamide, 4,7-bis(dimethylamino)-9-[[[(1,1-dimethylethyl) amino]acetyl] 
amino]-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11- dioxo-, 
(4S,4aS,5aR,- 12aS)-

(4S, 4aS, 5aR, 12aS)-9-[2-(tert-butylamino)acetamido]-4,7-bis(dimethylamino)- 
1,4,4a,5,5a, 6,11,12a -octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2- 
naphthacenecarboxamide.

Molecular Formula/Molecular Weight: 585.65

Structure or Biochemical Description: 

Pharmacologic Class: Glycylcycline of the Tetracycline family

2.2 Relevant INDs, NDAs, BLAs and DMFs
Tygacil – NDA 02181
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7 Genetic Toxicology

Study title:  A mutagenicity test of  in Salmonella typhimurium and E. coli
Objective: The test item  was examined for the ability to induce gene mutations in 
tester strains of Salmonella typhimurium and Escherichia coli, as measured by 
reversion of auxotrophic strains to prototrophy. Experiments were performed both in the 
absence and presence of metabolic activation, using liver S9 fraction from rats pre-
treated with phenobarbitone and betanaphthoflavone. Experiments were performed 
using the preincubation method.

Study no.:
Sponsor:

99310EXT

Conducting laboratory and location:

Date of study initiation: March 21, 2014
GLP compliance: No
QA statement: No
Chemical, lot #, and % purity:  8125ST05-SG-988-3, 99.0%

Positive Controls used with various tester strains:
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Methods
Strains: TA1535, TA1537, TA98, TA100 and WP2 uvrA

 Concentrations in definitive study: See study design table below
Main assay I - 5000, 2500, 1250, 625, 313, 156, 
78.1 and 39.1 μg/plate
Main assay II – 80, 40, 20, 10, 5, 2.5, 1.25, 0.625, 
0.313, 0.156 μg/plate

Negative control: Dimethylsulfoxide (DMSO)
Positive control: Sodium azide, 9-Aminoacridine, 2-Nitrofluorene, 2-

Aminoanthracene, Methylmethanesulphonate 
(MMS)

Formulation/Vehicle: Sterile water for injection
Incubation & sampling time: 72 hours at 37°C.

Study Design

Observation and Results
• The positive and negative controls confirmed the validity of the test conditions and 

the sensitivity of the test system.

• Main Assay I: Marked toxicity, as indicated by lack of colony growth, lack of 
background lawn, microcolony formation, thinning of the background lawn and 
reduction in revertant numbers, was observed with all tester strains at all or almost 
all dose levels in the absence and presence of S9 metabolism. No precipitation of 
the test item was observed at the end of the incubation period at any concentration.

• Since at least three different analyzable concentrations (without toxicity) are 
recommended to evaluate genotoxic activity, a Main Assay II was performed (see 
study design for doses used).
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• Main Assay II: Cytotoxicity (thinning of background lawn) was observed from doses 
higher than 2.5 μg/plate in all tester strains except E. Coli, where cytotoxicity was 
observed at doses higher than 20 μg/plate. None of the doses caused an increase in 
the number of reverse mutation colonies above the negative control, with or without 
metabolic activation.

• Conclusion:  does not induce reverse mutation in Salmonella typhimurium or 
Escherichia coli in the absence or presence of S9 metabolism, under the reported 
experimental conditions.
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Memo to the Division File

NDA 205645, sequence #000, Submit date 7/31/2013

Tigecycline for injection, 50 mg/vial, lyophilized powder

From:  Wendelyn Schmidt, Pharmacology/Toxicology Supervisor, DAIP

To:  Carmen DeBellas, Project Manager, DAIP

Date:  September 26, 2013

Background:  

The sponsor, Fresenius Kabi, USA LLC, has submitted A NDA for injectable lyophilized tigecycline in a 50 
mg vial.  The originator consisted of tigecycline and lactose, while this formulation consists of tigecycline 
and 82.6 mg arginine.  The recommended daily dose is 100 mg i.v. followed every 12 hours with another 
50 mg i.v. for a total daily dose of 150 mg tigecycline and 247.8 mg arginine.  The sponsor noted that the 
maximum total daily dose of i.v. aztreonam has 6.2 g of arginine.  The only pharmacology/ toxicology 
data submitted to support this NDA is a copy of the package insert label.  Thus, the sponsor is relying on 
the FDA’s previous findings of safety and efficacy for tigecycline.  Unless the impurity profile of this 
formulation of tigecycline differs significantly from the previous formulation, there are no 
pharmacology/toxicology issues with the drug.  

Recommendation:  From the pharmacology/toxicology perspective, the NDA for tigecycline can be 
approved.  The labeling does not differ from the RLD and there are no changes recommended. 
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