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The National Environmental Policy Act of 1969 (NEPA) requires Federal agencies to assess the 
environmental impact of their actions.  The Food and Drug Administration (FDA) is required to 
consider the environmental impact of approving certain drug product applications as an integral 
part of its regulatory process.

Bayer HealthCare, Consumer Care requests approval of NDA 205-352 Aleve® PM (naproxen 
sodium, diphenhydramine HCl) Tablets for the relief of occasional sleeplessness when associated 
with minor aches and pains.  In support of its application, Bayer HealthCare prepared an 
environmental assessment (attached) in accordance with 21 CFR Part 25 which evaluates the 
potential environmental impact of approval of this application.

The Food and Drug Administration, Center for Drug Evaluation and Research, has carefully 
considered the potential environmental impact due to approval of this application and has 
concluded that this action is not expected to have a significant impact on the environment.  
Therefore, an environmental impact statement will not be prepared. 

Attachment:  May 2012, Environmental Assessment  
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Memorandum

Date: May 02, 2013 

From: Raanan A. Bloom, Ph.D. 
 OPS/IO/SRS 

To: Luz E. Rivera
ONDQA

Through: Nakissa Sadrieh, Ph.D. 
 OPS/IO/SRS 

Subject:  NDA 205-352 Aleve® PM (naproxen sodium, diphenhydramine HCl) Tablets 
 Review of Environmental Assessment 

Sponsor: Bayer HealthCare, Consumer Care 

A. Background 

Bayer HealthCare, Consumer Care, has filed a new drug application (NDA) pursuant to Section 
505 (b) of the Federal Food, Drug, and Cosmetic Act for naproxen sodium coated tablet, 220 mg, 
plus diphenhydramine HCl, 25 mg, for the relief of occasional sleeplessness when 
associated with minor aches and pains. An environmental assessment (EA) has being submitted 
pursuant to 21 CFR part 25.

B. Discussion 

Executive Summary 

The submitted EA supports the NDA for naproxen sodium coated tablet, 220 mg, plus 
diphenhydramine HCl, 25 mg. The EA was prepared in accordance with 21 CFR Part 25 and  
FDA ‘Guidance for Industry, Environmental Assessment of Human Drug and Biologics 
Applications’ CDER, CBER, FDA July 1998.

The sponsor estimates an EIC of 21.30 μg naproxen sodium/L (ppb) in water, based on a use 
estimate of 987,205 kg in year 2015 (the highest year in the 5 year marketing forecasts) of all 
Bayer naproxen products used in the United States. In order to account for a worst-case scenario, 
the amount of active ingredient is calculated as the sodium salt of naproxen. 
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The sponsor provides ecotoxicology data to estimate LC50/EC50 toxicity values for naproxen. 
These values are compared to estimated expected introductory or environmental concentrations 
(EIC and MEEC) based on the predicted amount of naproxen sodium residues expected to enter 
the environment by year 5 after approval; the resulting ratio was determined to be significantly 
greater than 1000, concluding the introduction of  naproxen sodium residues into the 
environment due to approval of this application is not expected to cause a significant 
environmental impact. 

C. Environmental Assessment Review 

1.   Date: May 2012

The EA was originally prepared on April 23, 2009, under NDA 200-364 (Aleve® extended 
release tablets).  The report was updated on Feb 12, 2010, to account for naproxen sodium in all 
Aleve® products. This report is updated to account for the addition of diphenhydramine in the 
formula and increased naproxen sales.  No additional toxicology information is presented.  
Updated EIC and MEEC values are calculated.  Toxicity/exposure ratios are recalculated.

2.   Applicant:   Bayer HealthCare, Consumer Care 

3.   Address:   36 Columbia Road 
    P.O. Box 1910 
    Morristown, N.J. 07962-1910 

4.   Proposed Action:  for the relief of occasional sleeplessness when associated with  
    minor aches and pains 

5.   Identification of Chemicals: 

1.  Naproxen sodium is a non-steroidal anti-inflammatory drug commonly used over-the-
 counter for the temporary relief of minor aches and minor pain due to: minor pain of 
 arthritis, muscular aches, backache, menstrual cramps, headache, toothache, the common 
 cold. Temporarily it reduces fever. 
 CAS No: 26159-34-2 
 IUPAC name: (-)-6-methoxy-alpha-methyl-2-naphthalene-acetic acid, sodium salt 
 INN: Naproxen sodium 
 Molecular mass: 252.24 
 Molecular formula: C14H13Na03 
 Structural formula: 
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2. Diphenhydramine HCl 

CAS No: 147-24-0 
IUPAC name: 2-(diphenylmethoxy)-N,N-dimethylethanamine 
INN: Diphenhydramine 
Molecular mass: 255.355 g/mol 
Molecular formula: C17H21NO
Structural formula: 

6. Environmental Fate Characterization 

Refer to the Feb 12, 2010 EA and EA Review (dated March 18, 2010) for NDA 200-364 

 Environmental Concentrations 

The expected introduction concentration (EIC) was calculated according to FDA Guidance for 
Industry document using updated estimated production values. 

The Maximum Expected Environmental Concentration (MEEC) is derived from the EIC by 
applying a default factor of 10 for dilution in surface waters. 

Naproxen sodium 

EIC =  21.30 ppb (ug/L) 
MEEC = 2.13 ppb 

Diphenhydramine HCl 

EIC = 0.093 ppb 
MEEC = 0.0093 ppb 
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The applicant requests a categorical exclusion from the requirement to prepare an 
environmental assessment for diphenhydramine and states, "To the best of our knowledge, no 
extraordinary circumstances exist that indicate the proposed action may significantly affect the 
quality of the human environment." 

Agency action for the approval of diphenhydramine HCl is categorically excluded under  
21CFR25.31b.  No "extraordinary circumstances" were noted in a literature review. 

7. Ecological Toxicity 

Refer to the Feb 12, 2010 EA and EA Review (dated March 18, 2010) for NDA 200-364 
(see EA for references). 

8.   Risk Characterization 

Toxicity/exposure ratios for naproxen sodium are recalculated as follows: 

The  lowest determined LC50/EC50 is140 mg/L in Daphnia magna.  The worst-case EIC is 
21.30 ug/L. The MEEC equals 2.13 ug/L. 

140 mg/L/ 21.30 ug/L > 6500 
140 mg/L/ 2.13 ug/L > 65000 

This margin is sufficient to determine that no further testing is required according to FDA 
Guidelines.  Additionally, a search of the literature (see below) did not indicate that naproxen is 
ecotoxic at estimated exposure concentrations. Naproxen would not be expected to accumulate 
due to the hydrophilic nature of naproxen (octanol/water partition coefficient is below 3.5). 

8.   Cumulative Environmental Fate and Effects  

Naproxen sodium is approved in numerous ANDAs and NDAs. IMS National Sales data 
provides sales value lower than those used to estimate the EIC for this risk assessment.  This is 
partially due to the method used to calculate IMS data; in this instance naproxen (IMS) versus 
naproxen sodium.  A cumulative assessment would not generate higher EIC values or a different 
risk profile. 

9.    Mitigation Measures and Alternatives 

Since no adverse environmental impact is expected, no mitigation methods are addressed. 

10. Literature Reviewed  

Occurrence and Fate of Carbamazepine, Clofibric Acid, Diclofenac, Ibuprofen, Ketoprofen, and 
Naproxen in Surface Waters.  Céline Tixier, Heinz P. Singer, Sjef Oellers, and Stephan R. 
Müller
Environ. Sci. Technol., 2003, 37 (6), pp 1061–1068.
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Mixture toxicity of the anti-inflammatory drugs diclofenac, ibuprofen, naproxen, and 
acetylsalicylic acid.  Michael Cleuvers . Ecotoxicology and Environmental Safety Volume 59, 
Issue 3, November 2004, Pages 309-315  

Nesbitt, Richard Aug 1, 2011.  Effects of chronic exposure to ibuprofen and naproxen on Florida 
flagfish (Jordanella floridae) over one complete life-cycle.  Master's Thesis.  https://ir.library.dc-
uoit.ca/handle/10155/176.

Berninger, Jason P. Effects of the antihistamine diphenhydramine on selected aquatic organisms 
Environmental Toxicology and Chemistry 2011 30:9 p. 2065-2072 

References do no contradict findings of the EA. 

11.    Comments and Conclusions 

The comparison between the lowest determined LC50/EC50 in Daphnia magna is greater than 
1000  (140 mg/L/ 21.30 ug/L >6500). Also, since the octanol/water partition coefficient (log 
Pow) was below 3.5, no further testing is indicated according to FDA guidance. Significant 
impacts are not expected at the EIC or MEEC.. 

Based on an evaluation of the information provided in this EA and previous EAs, in FDA 
guidance, and on the scientific validity of the “no effects” conclusions of the EA, no significant 
adverse environmental impacts are expected from the approval of this NDA.

A Finding of No Significant Impact (FONSI) is recommended. 
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