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Disclaimer

Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 206610 are owned by Mylan Laboratories Ltd. or are 
data for which by Mylan Laboratories Ltd. has obtained a written right of reference.
Any information or data necessary for approval of NDA 206610 that by Mylan 
Laboratories Ltd. 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 206610.
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Code Name

Chemical Names
N-acetyl-p-aminophenol
4’-hydroxyacetanilide
p-hydroxyacetanilide
p-acetamidophenol
p-acetaminophenol
p-acetylaminophenol

Molecular Formula/Molecular Weight
C8H9NO2 / 151.16 g/mol

Structure 

Pharmacologic Class
There is no FDA-established pharmacological class for acetaminophen.  We 
recommend not including an established class given the lack of clear understanding of 
the mechanism of action of acetaminophen. 

2.2 Relevant INDs, NDAs, BLAs and MFs

IND# Drug Status Division Indication Status  
Date Sponsor

116240
Acetaminophen 

for Injection, 
1g/vial

Presubmission DAAAP

Management of moderate 
to severe pain with 
adjunctive opioid 

analgesics/the reduction 
of fever

August 
20, 

2012

Agila 
Specialties 

Private 
Ltd.

NDA# Drug Name Div Strength 
(route)

Marketing 
Status AP Date Indication Company

22450
Ofirmev® 

(acetaminophen 
for injection)

DAAAP

1000 
mg/ 100 
mL (10 
mg/mL) 

(IV 
infusion)

Prescription November 
2, 2010

Management 
of mild to 
moderate 

pain, 
management 
of moderate 

to severe 
pain with 
adjunctive 

opioid 
analgesics, 
reduction of 

fever

Cadence 
Pharmaceuticals, 

Inc.
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In the Applicant’s extractables assessment, the extraction condition that represents a 
worse-case scenario was used ) and that a patient would receive the 
maximum daily dose of 4 g/day (4 vials/day) of acetaminophen was considered.  The 
following table illustrates the compounds that were detected in the  extraction study 
and were analyzed in the toxicological risk assessment (modified from the Applicant’s 
submission):

Compound/
Element

Analytical Method CAS Number Exposure at 
MDD of 4 g/day 

of APAP 
(mcg/day)

Reference ID: 3893104
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cycle.  In this submission, the drug substance acceptance specifications have been 
updated by the Applicant and have been tightened for 

 to reflect the tightened specifications in the DMF.  The drug product 
specifications are acceptable and within the range of the referenced drug product.  

The Applicant submitted results from an extractables study done on a  
To justify the safety of these potential leachables, the 

Applicant assumed the worst case scenario with the extraction study and submitted a 
toxicological risk assessment of the extractables that exceed the Toxicological 
Threshold of Concern (TTC) of  mcg/day.  However, several of these extractables 
have not been identified and therefore the toxicological risk assessment does not 
account for all extraction compounds.  Moreover, the Applicant has not determined 
whether any of the extractables identified in  extraction study are present in their 
lyophilized drug product formulation.

Therefore, from a pharmacology toxicology perspective, the proposed drug product 
cannot be approved at this time and a Complete Response is recommended.

12 Appendix/Attachments
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Disclaimer

Except as specifically identified, all data and information discussed below and 
necessary for approval of 206610 are owned by Agila Specialties Private Ltd. or are 
data for which Agila Specialties Private Ltd. has obtained a written right of reference.
Any information or data necessary for approval of 206610 that Agila Specialties Private 
Ltd. 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 
206610.

Reference ID: 3703248



NDA 206610 Reviewer:  Carlic K. Huynh, PhD

3

TABLE OF CONTENTS

1 EXECUTIVE SUMMARY ......................................................................................... 4
1.1 INTRODUCTION.................................................................................................... 4
1.2 BRIEF DISCUSSION OF NONCLINICAL FINDINGS ...................................................... 4
1.3 RECOMMENDATIONS............................................................................................ 4

2 DRUG INFORMATION .......................................................................................... 11
2.1 DRUG ............................................................................................................... 11
2.2 RELEVANT INDS, NDAS, BLAS AND MFS ........................................................... 12
2.3 DRUG FORMULATION ......................................................................................... 12
2.4 COMMENTS ON NOVEL EXCIPIENTS..................................................................... 13
2.5 COMMENTS ON IMPURITIES/DEGRADANTS OF CONCERN ....................................... 13
2.6 PROPOSED CLINICAL POPULATION AND DOSING REGIMEN .................................... 20
2.7 REGULATORY BACKGROUND .............................................................................. 20

3 STUDIES SUBMITTED.......................................................................................... 23
3.1 STUDIES REVIEWED........................................................................................... 23
3.2 STUDIES NOT REVIEWED ................................................................................... 23
3.3 PREVIOUS REVIEWS REFERENCED...................................................................... 23

4 PHARMACOLOGY................................................................................................ 23
4.1 PRIMARY PHARMACOLOGY................................................................................. 23
4.2 SECONDARY PHARMACOLOGY............................................................................ 23
4.3 SAFETY PHARMACOLOGY................................................................................... 23

5 PHARMACOKINETICS/ADME/TOXICOKINETICS .............................................. 23
5.1 PK/ADME........................................................................................................ 23
5.2 TOXICOKINETICS ............................................................................................... 23

6 GENERAL TOXICOLOGY..................................................................................... 24

7 GENETIC TOXICOLOGY ...................................................................................... 24

8 CARCINOGENICITY ............................................................................................. 24

9 REPRODUCTIVE AND DEVELOPMENTAL TOXICOLOGY ................................ 24

10 SPECIAL TOXICOLOGY STUDIES................................................................... 26

11 INTEGRATED SUMMARY AND SAFETY EVALUATION................................. 26

12 APPENDIX/ATTACHMENTS............................................................................. 26

Reference ID: 3703248









NDA 206610 Reviewer:  Carlic K. Huynh, PhD

11

2 Drug Information

2.1 Drug
CAS Registry Number
103-90-2

Generic Name
Acetaminophen, paracetamol

Code Name

Chemical Name
N-acetyl-p-aminophenol
4’-hydroxyacetanilide
p-hydroxyacetanilide
p-acetamidophenol
p-acetaminophenol
p-acetylaminophenol

Molecular Formula/Molecular Weight
C8H9NO2 / 151.16 g/mol
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4. Genotoxic, carcinogenic or impurities that contain a structural alert for genotoxicity must be 
either reduced to NMT mcg/day in the drug substance and drug product or adequate 
safety qualification must be provided.  For an impurity with a structural alert for 
mutagenicity, adequate safety qualification requires a negative in vitro bacterial reverse 
mutation assay (Ames assay) ideally with the isolated impurity, tested up to the appropriate 
top concentration of the assay as outlined in ICH S2A guidance document titled “Guidance 
on Specific Aspects of Regulatory Genotoxicity Tests for Pharmaceuticals.”  Should the 
Ames assay produce positive or equivocal results, the impurity specification must be set at 
NMT  mcg/day, or otherwise justified.  Justification for a positive or equivocal Ames 
assay may require an assessment for carcinogenic potential in either a standard 2-year rodent 
bioassay or in an appropriate transgenic mouse model.

5. In Module 2 of your NDA (2.6.6.8 Toxicology Written Summary/Other Toxicity), include a 
table listing the drug substance and drug product impurity specifications, the maximum daily 
exposure to these impurities based on the maximum daily dose of the product, and how these 
levels compare to ICH Q3A and Q3B qualification thresholds along with a determination if 
the impurity contains a structural alert for mutagenicity.  Any proposed specification that 
exceeds the qualification threshold should be adequately justified for safety from a 
toxicological perspective.

6. The NDA submission must contain information on potential leachables and extractables from 
the drug container closure system and/or drug product formulation as outlined in the FDA 
Guidance for Industry titled “Container Closure Systems for Packaging Human Drugs and 
Biologics.”  The evaluation of extractables and leachables from the drug container closure 
system must include specific assessments for residual monomers, solvents, polymerizers, 
etc.).  Based on identified leachables provide a toxicological evaluation to determine the safe 
level of exposure via the label-specified route of administration. The approach for 
toxicological evaluation of the safety of leachables must be based on good scientific 
principles and take into account the specific container closure system or patch, drug product 
formulation, dosage form, route of administration, and dose regimen (chronic or short-term 
dosing).  As many residual monomers are known genotoxic agents, your safety assessment 
must take into account the potential that these impurities may either be known or suspected 
highly reactive and/or genotoxic compounds. The safety assessment should be specifically 
discussed in Module 2.6.6.8 (Toxicology Written Summary/Other Toxicity) of the NDA 
submission.  For additional guidance on extractables and leachables testing, consult the FDA 
Guidance documents “Container Closure Systems for Packaging Human Drugs and 
Biologics” and “Nasal Spray and Inhalation Solution, Suspension, and Spray Drug Products –
Chemistry, Manufacturing, and Controls Documentation.”  Additional methodology and
considerations have also been described in the PQRI leachables/extractables
recommendations to the FDA, which can be found at
http://www.pqri.org/pdfs/LE Recommendations to FDA 09-29-06.pdf.

7. Failure to submit adequate impurity qualification, justification for the safety of new excipient 
use, or an extractable leachable safety assessment at the time of NDA submission can result 
in a Refusal-to-File or other adverse action.

Reference ID: 3703248
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3 Studies Submitted

3.1 Studies Reviewed 
There were no nonclinical studies submitted in this NDA.

3.2 Studies Not Reviewed 
There were no nonclinical studies submitted in this NDA.

3.3 Previous Reviews Referenced
There were no previous reviews referenced.

4 Pharmacology

4.1 Primary Pharmacology
There were no primary pharmacology studies with acetaminophen lyophilized powder
submitted in this NDA.

4.2 Secondary Pharmacology
There were no secondary pharmacology studies with acetaminophen lyophilized 
powder submitted in this NDA.

4.3 Safety Pharmacology
There were no safety pharmacology studies with acetaminophen lyophilized powder
submitted in this NDA.

5 Pharmacokinetics/ADME/Toxicokinetics

5.1 PK/ADME
There were no PK/ADME studies with acetaminophen lyophilized powder submitted in 
this NDA.

5.2 Toxicokinetics 
There were no general toxicology studies with acetaminophen lyophilized powder
submitted in this NDA.  There were no separate toxicokinetics studies done with 
acetaminophen lyophilized powder submitted in this NDA.

Reference ID: 3703248
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6 General Toxicology
There were no general toxicology studies with acetaminophen lyophilized powder
submitted in this NDA.  

7 Genetic Toxicology
There were no genetic toxicology studies with acetaminophen lyophilized powder
submitted in this NDA.  The following information on the genetic toxicology 
(mutagenesis) of acetaminophen is from the referenced Ofirmev® label (Cadence 
Pharma, November 2011):

Mutagenesis 
Acetaminophen was not mutagenic in the bacterial reverse mutation assay (Ames test). In 
contrast, acetaminophen tested positive in the in vitro mouse lymphoma assay and the in 
vitro chromosomal aberration assay using human lymphocytes. In the published 
literature, acetaminophen has been reported to be clastogenic when administered a dose 
of 1500 mg/kg/day to the rat model (3.6-times the MHDD, based on a body surface area 
comparison). In contrast, no clastogenicity was noted at a dose of 750 mg/kg/day (1.8-
times the MHDD, based on a body surface area comparison), suggesting a threshold 
effect.

8 Carcinogenicity
There were no studies on the carcinogenicity of acetaminophen lyophilized powder
submitted in this NDA.  The following information on the carcinogenicity of 
acetaminophen is from the referenced Ofirmev® label (Cadence Pharma, November 
2011):

Carcinogenesis 
Long-term studies in mice and rats have been completed by the National Toxicology 
Program to evaluate the carcinogenic potential of acetaminophen. In 2-year feeding 
studies, F344/N rats and B6C3F1 mice were fed a diet containing acetaminophen up to 
6000 ppm. Female rats demonstrated equivocal evidence of carcinogenic activity based 
on increased incidences of mononuclear cell leukemia at 0.8 times the maximum human 
daily dose (MHDD) of 4 grams/day, based on a body surface area comparison. In 
contrast, there was no evidence of carcinogenic activity in male rats (0.7 times) or mice 
(1.2-1.4 times the MHDD, based on a body surface area comparison).

9 Reproductive and Developmental Toxicology
There were no fertility studies with acetaminophen lyophilized powder submitted in this 
NDA.  The following information on the impairment of fertility of acetaminophen is from 
the referenced Ofirmev® label (Cadence Pharma, November 2011):

Reference ID: 3703248
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Impairment of fertility 
In studies conducted by the National Toxicology Program, fertility assessments have 
been completed in Swiss mice via a continuous breeding study. There were no effects on 
fertility parameters in mice consuming up to 1.7 times the MHDD of acetaminophen, 
based on a body surface area comparison. Although there was no effect on sperm motility 
or sperm density in the epididymis, there was a significant increase in the percentage of 
abnormal sperm in mice consuming 1.7 times the MHDD (based on a body surface area 
comparison) and there was a reduction in the number of mating pairs producing a fifth 
litter at this dose, suggesting the potential for cumulative toxicity with chronic 
administration of acetaminophen near the upper limit of daily dosing. 

Published studies in rodents report that oral acetaminophen treatment of male animals at 
doses that are 1.2 times the MHDD and greater (based on a body surface area 
comparison) result in decreased testicular weights, reduced spermatogenesis, reduced 
fertility, and reduced implantation sites in females given the same doses. These effects 
appear to increase with the duration of treatment. The clinical significance of these 
findings is not known.

There were no further reproductive and developmental toxicology studies with 
acetaminophen lyophilized powder submitted in this NDA.  The following information on 
the reproductive and developmental toxicology of acetaminophen is from the pregnancy 
section of the referenced Ofirmev® label (Cadence Pharma, November 2011):

Pregnancy Category C. There are no studies of intravenous acetaminophen in pregnant 
women; however, epidemiological data on oral acetaminophen use in pregnant women 
show no increased risk of major congenital malformations. Animal reproduction studies 
have not been conducted with IV acetaminophen, and it is not known whether OFIRMEV
can cause fetal harm when administered to a pregnant woman. OFIRMEV should be 
given to a pregnant woman only if clearly needed. 

The results from a large population-based prospective cohort, including data from 26,424 
women with live born singletons who were exposed to oral acetaminophen during the 
first trimester, indicate no increased risk for congenital malformations, compared to a 
control group of unexposed children. The rate of congenital malformations (4.3%) was 
similar to the rate in the general population. A population-based, case-control study from 
the National Birth Defects Prevention Study showed that 11,610 children with prenatal 
exposure to acetaminophen during the first trimester had no increased risk of major birth 
defects compared to 4,500 children in the control group. Other epidemiological data 
showed similar results.

While animal reproduction studies have not been conducted with intravenous 
acetaminophen, studies in pregnant rats that received oral acetaminophen during 
organogenesis at doses up to 0.85 times the maximum human daily dose (MHDD = 4 
grams/day, based on a body surface area comparison) showed evidence of fetotoxicity 
(reduced fetal weight and length) and a dose-related increase in bone variations (reduced 
ossification and rudimentary rib changes). Offspring had no evidence of external, 
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