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Disclaimer 
Except as specifically identified, all data and information discussed below and 
necessary for approval of the present New Drug Application (NDA) submission 
(NDA 203697) are owned by the applicant or are data for which the applicant has 
obtained a written right of reference. Any information or data necessary for approval of 
the present NDA submission that the applicant 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 the present NDA submission. 
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1 Executive Summary 
1.1 Introduction 
This New Drug Application (NDA) was submitted by PLx Pharma Inc. for the drug 
product, PL2200 (325 mg Aspirin) (Formerly: Aspirin PC /PL2200). PL2200 is a 
modified capsule formulation consisting of aspirin, a non-steroidal anti-inflammatory 
drug, formulated in a lipid suspension of soybean-derived lecithin. Each PL2200 
capsule contains 325 mg of aspirin (active ingredient) plus  
(lecithin).  
 
The proposed indication is for temporary relief of minor aches and pains due to 
headache, muscular aches, minor pain of arthritis, toothache, backache, the common 
cold, premenstrual and menstrual cramps; and for temporarily reducing fever. The 
dosing regimen for adults and children 12 years and over will be 1 or 2 capsules every 4 
hours or 3 capsules every 6 hours, not to exceed 12 capsules in 24 hours. 
 
1.2 Brief Discussion of Nonclinical Findings 
There are no nonclinical toxicology studies conducted with PL2200. The nonclinical 
section of the NDA includes a review of the literature with respect to the nonclinical 
safety of aspirin.  

1.3 Recommendations 

1.3.1 Approvability 
Based on the previous human use experience for aspirin, the agency’s previous review 
of aspirin in the Tentative Final Monograph, as well as the lack of novel significant 
nonclinical toxicity issues identified during the current review, there is no impediment to 
approval of this NDA from a Pharmacology/Toxicology perspective.   
   
1.3.2 Additional Nonclinical Recommendations 
None 
1.3.3 Labeling 
None  

2 Drug Information 
2.1 Drug 
CAS Registry Numbers:  
50-78-2 
 
Generic Names: 
Aspirin 
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including the central nervous system (CNS), breast milk, and fetal tissues. The highest 
concentrations are found in the plasma, liver, kidneys, heart, and lungs. Following 
therapeutic doses of aspirin, approximately 75, 10, 10, and 5% is found excreted in the 
urine as salicyluric acid, salicylic acid, a phenolic glucuronide of salicylic acid, and an 
acyl glucuronide of salicylic acid, respectively. 
 
PL2200, the proposed drug product, is an immediate-release oral product consisting of 
aspirin formulated in a lipid suspension of soybean-derived lecithin. The proposed use 
of PL2200 refers to FDA’s Tentative Final Monograph for Internal Analgesic, Antipyretic, 
and Antirheumatic Drug Products for Over-the-Counter Human Use. 
 
No pivotal toxicology studies were conducted or submitted with PL2200 for the present 
NDA. The nonclinical safety of aspirin refers to the data and information supporting the 
Tentative Final Monograph for Internal Analgesic, Antipyretic, and Antirheumatic Drug 
Products for Over-the-Counter Human Use. The applicant, PLx Pharma Inc., has 
provided a review of the more recent published scientific literature on the nonclinical 
safety of aspirin. Overall there are no novel findings or unexplained toxicity observed. 
Based on the published information:  

Mutagenicity and Carcinogenicity  
In the Ames Salmonella assay, aspirin was not mutagenic; however, aspirin did 
induce chromosome aberrations in cultured human fibroblasts. Administration of 
aspirin for 68 weeks in the feed of rats was not carcinogenic. A carcinogenicity 
study conducted with current standards would generally involve 104 weeks of 
dosing so this previous study is of limited value. 
 
Reproduction and Developmental Toxicities 
Aspirin has been shown to inhibit ovulation in rats. Studies in rodents have shown 
salicylates to be teratogenic when given in early gestation, and embryocidal when 
given in later gestation in doses considerably greater than usual therapeutic doses 
in humans. Starting at 30 weeks gestation, aspirin should be avoided by pregnant 
women as premature closure of the fetal ductus arteriosus can occur, which may 
result in fetal pulmonary hypertension and fetal death. Salicylate products have 
also been associated with alterations in maternal and neonatal hemostasis 
mechanisms, decreased birth weight, increased incidence of intracranial 
hemorrhage in premature infants, stillbirths, and neonatal death. Ingestion of 
aspirin within one week of delivery or during labor may prolong delivery or lead to 
excessive blood loss in the mother, fetus, or neonate. Prolonged labor due to 
prostaglandin inhibition has been reported with aspirin use. Nursing mothers 
should avoid the use of aspirin because salicylate is excreted in breast milk which 
may lead to bleeding in the infant. 
 
The most common adverse reactions associated with the clinical use of aspirin 
have been gastrointestinal, including abdominal pain, anorexia, nausea, vomiting, 
gastritis, and occult bleeding. Other adverse reactions associated with the use of 
aspirin include elevated liver enzymes, rash, pruritus, purpura, intracranial 
hemorrhage, interstitial nephritis, acute renal failure, and tinnitus. Symptoms and 
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• However, lecithin is present in the human daily diet and is approved by FDA for 
human consumption as a direct food additive. The daily average intake of lecithin 
is approximately 1-5 grams/day (i.e. 17-83 mg/kg/day*). The levels of  

 in PL2200 at  are within the estimated daily dietary intake for 
lecithin. Per monogragh 21CFR 184 1400, lecithin is generally recognized as 
safe (GRAS) as a direct food substance. “In accordance with 184.1(b)(1), the 
ingredient is used in food with no limitation other than current good 
manufacturing practice”.  

 
• The NDA contains a comprehensive literature review on the toxicity of lecithins, 

and two supplemental toxicity studies with . Both studies were 
conducted in rats by oral gavage for 28 days. The first study was a GLP study 
conducted at  on December 10, 2012.  High mortality and morbidity 
occurred during the study. The applicant believed it was possibly associated with 
gavage-related trauma. The interpretation of the result of the study was therefore 
confounded. The applicant decided to conduct a second non-GLP study at  

 on April 27, 2011. The results showed oral 
dosing of 2500 mg/kg/day (maximal feasible dose) of  to rats for 
28 days was not linked with any clinical or anatomic pathology. In a battery of 
genotoxicity studies, was not mutagenic or clastogenic.  

 
Based on the above consideration in conjunction with a scientific literature review, there 
is no nonclinical concern related to the proposed use of lecithin under the condition 
specified in the proposed labeling in PL2200. 
 
(2) The applicant has proposed separate specifications for monitoring the levels of free 
salicylic acid (SA) in the product during release  and stability ).  
 
The ONDQA review team considered the proposed stability specification for SA at  is 
not consistent with the levels allowed for Aspirin USP tablets (≤3.0%) and USP Aspirin 
capsules (≤0.75%). An information request dated September 4, 2012 has been sent to 
the applicant from the agency. It was recommended that the applicant should: 

 
 
The applicant responded on October 9, 2012 and proposed a specification limit of Not 
More Than (NMT)  SA and NMT  Total Related Substances. 
 
The stability specification level of SA at  in PL2200 does not raise safety concerns 
from a nonclinical perspective because of the following factors: 
 

• SA is present in daily food intake. Unripe fruits and vegetables are natural 
sources of SA, particularly strawberry, blackberries, blueberries, cantaloupes, 
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toxicity issues identified during the current review, there is no impediment to approval 
from a Pharmacology/Toxicology perspective.  
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PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR 
NDA/BLA or Supplement 

File name: NDA203697 Filing checklist 2

 
PL2200 is an immediate-release oral drug product consisting of 325 mg of aspirin USP 
(active ingredient) and  of soy lecithin ( ,excipient). PL2200 was 
developed for OTC use and is being submitted as a 505(b)(2) NDA with reference to 
previous FDA approvals for OTC aspirin.  
 
On initial overview of the NDA application:  there are no other outstanding 
pharmacology/ toxicology filing issues identified at this time. 
 
On initial overview of the NDA/BLA application for filing:  
  

 
 

Content Parameter 
 

Yes
 

No
 

Comment 
1 Is the pharmacology/toxicology section 

organized in accord with current regulations 
and guidelines for format and content in a 
manner to allow substantive review to 
begin?   

X  

 

 
2 

 
Is the pharmacology/toxicology section 
indexed and paginated in a manner allowing 
substantive review to begin?  

X 
  

 

 
3 

 
Is the pharmacology/toxicology section 
legible so that substantive review can 
begin?  

X  
 

 
4 

 
Are all required (*) and requested IND 
studies (in accord with 505 b1 and b2 
including referenced literature) completed 
and submitted (carcinogenicity, 
mutagenicity, teratogenicity, effects on 
fertility, juvenile studies, acute and repeat 
dose adult animal studies, animal ADME 
studies, safety pharmacology, etc)? 

X  
 

 
This is a 505(b)(2) application. 
 

 
5 

 
If the formulation to be marketed is 
different from the formulation used in the 
toxicology studies, have studies by the 
appropriate route been conducted with 
appropriate formulations?  (For other than 
the oral route, some studies may be by 
routes different from the clinical route 
intentionally and by desire of the FDA). 

X  

 
 

 
6 

 
 

Does the route of administration used in the 
animal studies appear to be the same as the 
intended human exposure route?  If not, has 
the applicant submitted a rationale to justify 
the alternative route? 

X  
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Content Parameter 

 
Yes

 
No

 
Comment 

7 Has the applicant submitted a statement(s) 
that all of the pivotal pharm/tox studies 
have been performed in accordance with the 
GLP regulations (21 CFR 58) or an 
explanation for any significant deviations? 

X  
 

 
 

8 Has the applicant submitted all special 
studies/data requested by the Division 
during pre-submission discussions? 

X  

 
 

9 Are the proposed labeling sections relative 
to pharmacology/toxicology appropriate 
(including human dose multiples expressed 
in either mg/m2 or comparative 
serum/plasma levels) and in accordance 
with 201.57? 

  

 
N/A 

10 Have any impurity – etc. issues been 
addressed?    (New toxicity studies may not 
be needed.) 

X  
 

11 Has the applicant addressed any abuse 
potential issues in the submission?   

N/A 

12 If this NDA/BLA is to support a Rx to OTC 
switch, have all relevant studies been 
submitted? 

  
N/A 

 
IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION 
FILEABLE?  Yes 
 
 
Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter. 
 
None 
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