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1. Introduction
The Applicant, Mylan Laboratories, Ltd., has submitted a complete response to the Complete 
Response letter issued on April 21, 2015. This is the sixth review cycle for this application, from 
the time the first Complete Response Letter was issued on February 27, 2015.

This is a 505(b)(2) application relying on Ofirmev (NDA 22450). Ofirmev is a sterile, clear, 
colorless, preservative-free, isotonic formulation of acetaminophen. Each 100 mL glass vial 
contains 1000 mg acetaminophen (10 mg/mL). The product that is the subject of this NDA is a 
lyophilized powder rather than a solution and is intended to have greater stability and a longer 
shelf-life than the referenced product. The nature of this formulation change precludes 
submission of a 505(j) application.

2. Background
The assessment and conclusions by the review team are discussed further in Section 8 (Safety) of 
this review.

3. Chemistry, Manufacturing, and Controls (CMC)
There was no new information submitted during this review cycle related to product quality.

Outstanding or Unresolved Issues
I concur with the conclusions reached by the product quality reviewers during the previous 
review cycles that there are no manufacturing issues that would preclude approval of this 
application.

4. Nonclinical Pharmacology/Toxicology
There had not been any nonclinical issues identified during the first three review cycles that 
would have precluded approval.  The Applicant did not submit any new nonclinical data 
submitted during this review cycle.

However, the changes to the package insert that had been recommended during the first two 
cycles had not been communicated to the Applicant yet, so the review team focused on whether 
the recommendations were unchanged and the conversion sections of the insert to be in 
compliance with the Pregnancy and Lactation Labeling Rule (PLLR).

Outstanding or Unresolved Issues
There were no outstanding or unresolved pharmacology/toxicology issues that precluded 
approval during the first review cycle, and there are none during this review cycle.
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5. Clinical Pharmacology
There were no outstanding or unresolved clinical pharmacology issues that precluded approval
during the previous review cycles, and there are none during this review cycle.

6. Other Relevant Regulatory Issues
During the last review cycle, a facilities inspection identified deficiencies that precluded 
approval.  As noted by Dr. Amspacher in the OPQ review:

The previous recommendation of complete response was due to an inspection 
(May 2019) resulting in a change in facility status to Potential Official Action 
Indicated. The facility issues have been resolved and the Office of 
Pharmaceutical Manufacturing Assessment (OPMA) (formerly OPF) now 
recommend approval. See screenshot from Panorama at the bottom of this page.

Financial Disclosure
The Applicant’s submission did not include form FDA 3455, “Certification: Financial Interests
and Arrangements of Clinical Investigators”. There were no clinical studies conducted including 
bioequivalence studies. A biowaiver was requested and was granted.

7. Labeling
The Office of Prescription Drug Products (OPDP), and the Division of Medication Error 
Prevention and Analysis (DMEPA) provided recommendations for modifications to the package 
insert, container labels, and carton labeling during the previous review cycles. As mentioned 
above, the review team also reviewed the package insert to assess what modifications were 
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needed in order for it to be in compliance with the Pregnancy and Lactation Labeling Rule.  This 
included a consultation with the Division of Pediatric and Maternal Health.

8. Decision/Action
Regulatory Action

Approval.

While the Applicant had adequately addressed prior deficiencies, the 
manufacturing facility was found to have sufficient deficiencies to result in a
withhold recommendation at the end of the last review cycle. These 
deficiencies have been addressed and the recommendation from the OPQ team 
is that the application can be approved.

In addition, the Applicant responded to the outstanding deficiencies regarding 
patent certification and recertification.

Recommendation for Postmarketing Risk Management Activities
None.

Recommendation for other Postmarketing Study Requirements
None.
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a withhold recommendation.  In addition, the Applicant must respond to the 
outstanding deficiencies regarding patent certification, recertification or statement to 
US patent 9,399,012; appropriate patent certification or recertification for the new 
condition of use for neonatal and infant dosing instructions proposed in draft labeling; 
and updated letters from Mallinckrodt stating a specific date upon which this 
application can be approved. 

• Recommendation for Postmarketing Risk Evaluation and Mitigation Strategies

      None 

• Recommendation for other Postmarketing Requirements and Commitments

None 
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2. Background
The Applicant, Mylan Laboratories, Ltd, acquired Agila Specialties Private Ltd, the applicant 
for the original NDA submission.  The original NDA, received by the Agency May 5, 2014, 
was given a Complete Response action.  Refer to the letter dated February 27, 2015 for details 
of the deficiencies, which were all nonclinical and CMC related issues.  The Applicant did not 
respond to these deficiencies adequately in the submission dated February 27, 2015, and the 
following deficiencies were identified in the complete response letter issued March 10, 2016.  
These deficiencies are similar to those from the first cycle.

Nonclincal
You have not provided an adequate assessment of the presence of possible extractables 
from the in the final drug product 
formulation.  Based on your extraction study, as much as approximately mcg/vial (  
mcg/day) of unknown material could be present .  This exceeds 
the threshold of toxicological concern of mcg/day and, therefore, requires adequate 
safety justification based on a toxicological risk assessment for the identified materials.

To address this deficiency, provide the following information:

1. Finalize and submit the study report for the ongoing scientific study designed to 
analyze the final drug product for the presence of potential leachables from  

2. Definitively identify the unknown extractables  
and determine if they are present in 

the final drug product formulation.

3. Quantitate and characterize any unidentified foreign material from  that is 
present in the final drug product.  The study must be conducted on the final drug 
product at release.

4. Submit a revised toxicological risk assessment for every leachable that is above 
the Toxicological Threshold of Concern of mcg/day.  We remind you that GRAS 
designations are not applicable to intravenous drug products.

5. Include copies of all relevant literature cited as part of your toxicological 
justification.  Any publication that is not in English must be translated.

This memo will focus on the Applicant’s responses to these deficiencies.
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1. CMC/Device 
The CMC review was conducted by Ciby Abraham, PhD, with secondary concurrence from 
Julia Pinto, PhD.

Dr. Abraham evaluated the analytical methods for the extractables/leachables report to 
determine whether the level of detection (LOD) and level of quantification (LOQ) are 
acceptable for the compounds identified in the resubmission.  The determination of whether 
the numerical values are of toxicological concern will be conducted by the nonclinical 
reviewer.

Dr. Abraham concluded the following as stated in his review:

The applicant provided their analytical methodology to determine the 
extractables/leachables in their filter.  As shown above, the LOD and LOQ are 
established for some of the compounds.  

The sponsor claims that the unknowns that were detected in the  
samples exhibited similar UV spectral profile  to those already 
present in the  sample indicating that these unknowns may be related 
to Acetaminophen and/or the product formulation.  

The current analytical methods appear to be acceptable.  If lower limits of 
detection and quantitation are needed to fulfill the Pharmacology/Toxicology 
group’s concerns of the extractables/leachables, a change in the method or 
analytical technology may be warranted.  The applicant provided a toxicological 
risk assessment for the known and unknown compounds.  We defer to the 
Pharmacology/Toxicology group for the analysis.  

CMC recommends approval of Acetaminophen for Injection.  The facilities for all sites 
in this submission are acceptable.  

I concur with the conclusions reached by the chemistry reviewer that there are no outstanding 
CMC issues that preclude approval.

2. Nonclinical Pharmacology/Toxicology
The nonclinical review was conducted by Carlic Huynh, PhD, with secondary concurrence 
from Newton Woo, PhD, and R. Daniel Mellon, PhD.  

As noted in the first and second review cycles, there were no nonclinical safety concerns with 
the formulation, drug substance specifications, and drug product specifications.  However, it 
was found that foreign material stemming from the  

 may potentially be present in the final lyophilized drug product.  The 
Applicant was tasked with quantitating and characterizing any unidentified foreign material 
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8. Pediatrics
This application does not trigger the requirements of the Pediatric Research Equity Act.

9. Other Relevant Regulatory Issues
At the time of the Complete Response action in February, 2015, there were two unexpired 
patents for NDA 22450, Ofirmev, the listed drug relied upon by this 505(b)(2) NDA.  While 
the Applicant submitted Paragraph 4 certification, the Applicant has been sued for patent 
infringement by Cadence Pharmaceuticals, the holder of NDA 22450.

In a letter from the Applicant submitted to the NDA dated January 24, 2017, stating that on 
January 11, 2017, the United States District Court for the District of Delaware entered
a Consent Judgment and Order of Permanent Injunction dismissing the ’012 Patent Suit.

10. Labeling
No labeling was conducted during this review cycle

11. Decision/Action/Risk Benefit Assessment

• Regulatory Action – Complete Response

• Risk Benefit Assessment
There is insufficient information from the nonclinical perspectives to assess the safety 
of the drug product.  The Applicant has not provided an adequate assessment of the 
presence of possible extractables from the  

 in the final drug product formulation.

Until this deficiency is adequately addressed, the product may not be approved.

• Recommendation for Postmarketing Risk Evaluation and Mitigation Strategies

      None at this time

• Recommendation for other Postmarketing Requirements and Commitments

None at this time 
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The Applicant has not adequately responded to the CMC CR of February 2015. The 
sponsor provides a /extractable study that shows a maximum of  ug of 
unidentified material that may be present in the lyophilized acetaminophen.  However, 
they did not quantitate and characterize any unidentified material from  that is 
present in the actual drug product as stated in the February complete response letter to the 
firm.  Therefore, in order to resolve the complete response, the sponsor will need to 
provide the full characterization of the unidentified material that is present in their 
product from their process. The study must be conducted on the product itself at 
release.  Evaluation of the compound(s) and specifications will be evaluated by CMC and 
the pharmacology/toxicology group. 

The Office of Compliance has given an overall recommendation of withhold for the drug 
product manufacturing site Agila Specialties Private Limited (FEI: 3007648351) and for 
Agila Specialties Private Limited Control Testing Laboratory (FEI: 3003813519).  

Dr. Abraham notes the following deficiency to be conveyed to the Applicant:

Based on the /extractable study, a maximum of ug of unidentified material 
may be present in  the lyophilized acetaminophen drug product.  The 
Sponsor has not identified and quantitated the extractables in the drug product at 
release. 

In order to resolve the deficiency, the Applicant must:

Quantitate and characterize any unidentified foreign material from  that is 
present in the drug product. The study must be conducted on the final drug  
product at release.

I concur with the conclusions reached by the chemistry reviewer that there are outstanding 
CMC issues that preclude approval.

5. Nonclinical Pharmacology/Toxicology
The nonclinical review was conducted by Carlic Huynh, PhD, with secondary concurrence 
from Newton Woo, PhD, and  R. Daniel Mellon, PhD.  

Dr. Huynh summarized the nonclinical findings in his review as follows:

There were no new toxicology studies submitted or required for this drug product 
formulation as the reconstituted formulation is virtually identical to the 
referenced drug product.  In the first review cycle, two major deficiencies were 
identified.  Firstly, two drug substance impurities during review of the DMF 
were identified to contain structural alerts for mutagenicity, specifically 

and were communicated to the 
DMF holder.  These specifications have been reduced to acceptable levels in the 
DMF.  In the current submission, the drug substance acceptance specifications 
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! The proposed drug product claims the same active ingredients in the same 
concentration as presented on the labeling of the reference drug product, Ofirmev 
(acetaminophen) for Injection that is the subject of an approved NDA 22450 held by 
Cadence Pharms, and approved November 2, 2010.

Dr. Kitchens noted that the mean osmolality of the proposed drug product (312 mOsmol/kg) is 
13.9% greater than the reported osmolality of the reference drug product (274 mOsmol/kg).  
This was discussed with the review team and it was determined that this difference in 
osmolality would not pose any safety concerns.

Dr. Kitchens stated that the proposed drug product meets the criteria for a biowaiver because 
the drug product is a parenteral solution intended solely for administration by injection and 
that it contains the same active and inactive ingredients in the same concentration as a drug 
product that is the subject of an approved full new drug application or abbreviated new drug 
application. She found that the Applicant has provided adequate information to support the 
biowaiver request. Therefore, the waiver for in vivo bioavailability/bioequivalence studies for 
Acetaminophen for Injection, 1 g/vial, is granted.

I concur with the conclusions reached by the biopharmaceutics reviewer that the Applicant’s 
request for a biowaiver from clinical bioequivalence studies be granted.

6. Clinical Microbiology 

N/A

7. Clinical/Statistical-Efficacy

No new clinical efficacy studies were submitted in support of this application.  The Applicant 
is relying on the Agency’s prior findings of safety and efficacy for the referenced product, 
Ofirmev.  This is acceptable as the proposed product has the same active ingredient, 
concentration, proposed indication, and proposed dosing instructions.  

8. Safety

No new clinical safety studies were submitted in support of this application.  The Applicant is 
relying on the Agency’s prior findings of safety and efficacy for the referenced product, 
Ofirmev.  This is acceptable as the proposed product has the same active ingredient, 
concentration, proposed indication, and proposed dosing instructions.  However, as there are 
two drug substance impurities that are potentially clastogenic or mutagenic and the potential 
leachables from have not been adequately characterized, it 
is not yet known whether this product can be expected to have comparable safety to the 
referenced product. 

Reference ID: 3709035

(b) (4)





NDA 206610 Act Dir Review IV APAP.doc Page 7 of 7

in the drug product formulation.  An adequate toxicological risk assessment must 
be submitted for any leachable that is above the Toxicological Threshold of 
Concern of mcg/day.

Until these deficiencies are adequately addressed, the product may not be approved.  
The last hurdle for this application will have to be resolution of the patent 
infringement lawsuit.  

! Recommendation for Postmarketing Risk Management Activities

None at this time.

! Recommendation for other Postmarketing Study Commitments

None at this time.
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