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Product Quality review for this resubmission and the Cross-Discipline Team Leader Review. 
This review will focus only on the issues addressed in this resubmission.

3.0 Product Quality

The Chemistry, Manufacturing and Controls (CMC) reviewer for this resubmission is Yushi 
Feng, PhD. This resubmission includes updates to the drug substance and drug product 
specifications to meet the USP monograph requirements and updated analytical procedures for 
assay and organic impurities for both drug substance and drug product, along with the respective 
validation reports. Dr. Feng found this information to be acceptable. Based on previously 
reviewed compatibility data Dr. Feng recommends that  
should be removed from the list of compatible drugs listed in the proposed package insert. 

All manufacturing facilities have been found acceptable and an Acceptable Overall 
Recommendation has been provided by the Office of Process and Facilities.  Dr. Feng 
recommends approval of this NDA from a Product Quality perspective, and I agree with his 
assessment.

4.0 Labeling

Deborah Myers, RPh, MBA from the Division of Medication Error Prevention and Analysis 
provided recommendations for the container and carton labels. Recommendations for labeling 
revisions have been incorporated.  

5.0 Other Regulatory Issues

The listed drug, NDA 21821, for Tygacil has the following unexpired patents listed in the 
Orange Book as of November 30, 2016:

US Patent No. 7879828 - Expiration Date, February 5, 2029

US Patent No. 8372995 – Expiration Date, October 8, 2030

US Patent No. 8975242- Expiration Date, October 24, 2028

US Patent No. 9254328- Expiration Date, March 13, 2026

The Applicant has submitted a Paragraph III Certification for patent number RE40086 (expired, 
June 25, 2013) and a Paragraph IV Certification regarding patents 7879828 and 8372995 stating 
that in the Applicant’s opinion they are invalid, unenforceable, and/or will not be infringed by 
the manufacture, use, or sale of Tigecycline for Injection (50 mg/vial). On November 27, 2013, 
the Applicant notified the Agency that on October 2, and 3, 2013, in accordance with 
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21 CFR 314.95(b), notice regarding Paragraph IV certification had been provided, and receipt 
confirmed, to all parties in accordance with 21 CFR 314.95(a).

On November 13, 2013, Pfizer Inc., Wyeth LLC, Pfizer Pharmaceuticals LLC, PF PRISM CV, 
Pfizer Manufacturing Holdings LLC, Wyeth Holdings LLC, and Wyeth Holding Corporation, 
filed suit against Fresenius Kabi USA LLC for patent infringement.

On October 28, 2015, in an amendment, the Applicant converted the Paragraph IV certification 
for patent RE40183 to a Paragraph III certification. This patent expired on April 9, 2016.

On November 20, 2015, in an amendment, the Applicant provided Paragraph IV certification for 
patent 8975242.

On November 25, 2015, the Applicant notified the Agency that in accordance with 
21 CFR 314.95(b), notice regarding Paragraph IV certification had been provided to each person 
identified under 21 CFR 314.95(a) for patent number 8975242.

On October 19, 2016, the Applicant submitted a Paragraph IV certification for US patent number 
9254328 and on October 25, 2016, the Applicant submitted proof that the notice had been 
provided and receipt confirmed by Pfizer, Inc.

In this resubmission, the Applicant notified the Agency that the court case regarding 
US patents 7879828, 8372995 and RE40183 has been dismissed. The patent issues for this NDA 
have been reviewed by the 505(b)(2) review committee, which confirmed that the Applicant has 
provided all the necessary information and the patent matter has been now resolved.

6.0 Recommended Regulatory Action

I agree with the recommendations made by the review team and the CDTL that NDA 205645 be 
approved. 
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2.0 Background

The proposed drug product, Tigecycline for Injection, 50 mg/vial, is a new formulation of 
tigecycline for injection. The drug product differs from the listed drug in that it contains arginine 
as an excipient. The listed drug contains 50 mg tigecycline and 100 mg of lactose monohydrate. 
No clinical data have been submitted in this application. The majority of the information 
submitted in the NDA relates to the chemistry, manufacturing and controls used in the 
manufacture of the proposed tigecycline drug product. 

The review team has completed their reviews of this application.  For a detailed discussion of 
NDA 205645, please refer to discipline specific reviews in the previous review cycle, the 
Product Quality and Pharmacology Toxicology reviews of the resubmission and the Cross-
Discipline Team Leader Review. This review will focus only on the issues addressed in the 
resubmission.

3.0 Product Quality

The Chemistry, Manufacturing and Controls (CMC) reviewer for this resubmission is Yushi 
Feng, PhD. Dr. Feng notes that the responses to the Product Quality deficiencies provided by the 
Applicant in this resubmission are adequate. The  impurity was not found to be mutagenic. 
Acceptable data were provided to demonstrate compatibility of the proposed drug product with 
other drugs listed in the package insert except for haloperidol. In addition, data were not 
provided to support compatibility of the proposed drug product with  
(with EDTA); therefore, these two drugs will not be included in the list of compatible drugs in 
Section 2.4 of the package insert. Adequate extractable/leachable information was provided for 
the proposed drug product container closure,  rubber stopper. Also, several labeling 
revisions have been made in the package insert and the vial, and carton labels. In addition, all 
manufacturing facilities for the drug substance and the drug product have been found acceptable 
by the Office of Process and Facilities.

Dr. Feng recommends approval of this NDA from a Product Quality perspective, and I agree 
with his assessment.

4.0 Pharmacology/Toxicology 

The Pharmacology/Toxicology Reviewer for the NDA resubmission was Tessie Alapatt, Ph.D. 
The Applicant has not performed any new nonclinical toxicology, genotoxicity, carcinogenicity, 
reproductive toxicity, or special toxicity studies in support of this application. In addition, no 
nonclinical toxicology studies for tigecycline were identified in the literature. The only new 
nonclinical study report submitted in this review cycle was a genotoxicity study (Ames assay) for 
the process impurity called . Dr. Alapatt concurred with the Applicant’s findings that the 
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 impurity was not found to be mutagenic. Dr. Alapatt recommends approval of the NDA. I 
agree with her assessment.

5.0 Clinical Pharmacology

The clinical pharmacology reviewer for the resubmission in Zhixia Yan, PhD. Dr. Yan notes that 
no new clinical pharmacology information was submitted and recommends approval from a 
clinical pharmacology perspective. Labeling recommendations provided by Dr. Yan have been 
incorporated.

6.0 Labeling

Jacqueline Sheppard, PharmD, from the Division of Medication Error Prevention and Analysis 
performed a labeling review. Dr. Sheppard’s recommendations for labeling revisions have been 
incorporated.  

7.0 Pediatrics

Under the Pediatric Research and Equity Act (PREA), all applications for new active ingredients, 
new indications, new dosage forms, new dosing regimens, or new routes of administration are 
required to contain an assessment of the safety and effectiveness of the product for the claimed 
indication(s) in pediatric patients unless the requirement is waived, deferred or inapplicable. As 
none of these criteria are applicable, this NDA is exempt from PREA requirements.

8.0 Other Regulatory Issues

The listed drug, NDA 21821, for Tygacil® has the following unexpired patents listed in the 
Orange Book as of November 25, 2015:

US Patent No. 7879828 - Expiration Date, February 5, 2029

US Patent No. 8372995 – Expiration Date, October 8, 2030

US Patent No. 8975242- Expiration Date, October 24, 2028

US Patent No. RE40183 - Expiry Date, April 9, 2016

The Applicant has submitted a Paragraph III Certification for patent number RE40086 (expired, 
June 25, 2013) and a Paragraph IV Certification regarding patents 7879828 and 8372995 stating 
that in the Applicant’s opinion they are invalid, unenforceable, and/or will not be infringed by 
the manufacture, use, or sale of Tigecycline for Injection (50 mg/vial). On November 27, 2013, 
the Applicant notified the Agency that on October 2, and 3, 2013, in accordance with 21 CFR 
314.95(b), notice regarding Paragraph IV certification had been provided, and receipt confirmed, 
to all parties in accordance with 21 CFR 314.95(a).
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On November 13, 2013, Pfizer Inc., Wyeth LLC, Pfizer Pharmaceuticals LLC, PF PRISM CV, 
Pfizer Manufacturing Holdings LLC, Wyeth Holdings LLC, and Wyeth Holding Corporation, 
filed suit against Fresenius Kabi USA LLC for patent infringement.

On October 28, 2015, in an amendment, the Applicant converted the Paragraph IV certification 
for patent RE40183 to a Paragraph III certification.

On November 20, 2015, in an amendment, the Applicant provided Paragraph IV certification for 
patent 8975242.

On November 25, 2015, the Applicant notified the Agency that in accordance with 21 CFR 
314.95(b), notice regarding Paragraph IV certification had been provided to each person 
identified under 21 CFR 314.95(a) for patent number 8975242.

9.0 Recommended Regulatory Action

I agree with the recommendations made by the review team and the CDTL that NDA be 
approved. Due to the outstanding issues regarding patents, the application will receive a tentative 
approval at this time.

Reference ID: 3852497



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

SUMATHI NAMBIAR
11/25/2015

Reference ID: 3852497




