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Pharm/Tox Division: Division of Pharmacology and Toxicology/ Office 
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Reviewer: Xi Yang, PhD, DABT 

Supervisor/Team Leader: Jean Wu, MD, PhD 

Clinical Division Director: Norman Stockbridge, MD, PhD 
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Disclaimer 
 
Except as specifically identif ied, all data and information discussed below and necessary for 
approval of NDA 214952 are owned by CMP or are data for which CMP has obtained a written 
right of reference. Any information or data necessary for approval of NDA 214952 that CMP 
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 214952. 
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1 Executive Summary 
1.1 Introduction 
The applicant, CMP Development LLC, seeks approval of sildenafil oral suspension, 10 
mg/mL (proposed tradename Liqrev®) for the treatment of pulmonary arterial hypertension 
(PAH) (WHO Group 1) to improve exercise ability.  
 
Sildenafil is a phosphodiesterase 5 (PDE5) inhibitor, and it protects cyclic guanosine 
monophosphate (cGMP) from degradation by PDE5. The applicant’s product is an oral 
suspension, which could be used as an alternative dosage for patients preferring ready-
to-use liquid formulation, and the reference listed drug (RLD), Revatio®, is available as 
tablets.  
 
This is a 505(b)(2) application relying on the FDA’s previous findings of safety and 
effectiveness of the listed drug Revatio® (NDA 021845), which was initially approved in 
1998. The proposed indication is same as the RLD. No additional nonclinical studies 
have been submitted to the current application. 
 
1.2 Brief Discussion of Nonclinical Findings 
No additional nonclinical studies were submitted to the current application. This 
submission relied on FDA’s previous findings of safety of the RLD (Revatio®) for 
nonclinical evaluation. 
 
All excipients used in the formulation are compendial. The flavoring substances used in 
the strawberry flavor are considered generally recognized as safe (GRAS), have Joint 
Expert Committee on Food Additives (JECFA) status, and are present below %. The 
amounts of other excipients present in sildenafil oral suspension are below the 
maximum daily intake listed in Inactive Ingredient Report (IIR) for chronic oral 
administration. Overall, there are no safety concerns regarding the amount of the 
excipients in the proposed formulation for the intended use. 
 
On March 22 2021, a request from CMC reviewer was received for safety evaluation of 
extractable and leachable (E&L) based on the E&L studies submitted on March 19, 
2021, which were conducted to assess potential E&L chemicals from the container 
closure system. It is understood that the analytical method (sensitivity and validation) 
and robustness of the extraction conditions in the study are under CMC’s purview. 
During the review process, CMC team was contacted for clarification of the calculation 
of Maximum Daily Intake (MDI) of the E&L that were related to the reported 
concentrations in the leachable study report (Study 2, LGC 331225/supporting 
document #0010). Following discussions with the CMC team through emails and 
internal meeting, an Information Request (IR) initiated by the CMC team with 
Pharm/Tox inputs were sent to the sponsor (as shown below in italic).  
 
“Regarding the leachable study, provide: (a) clarification how the estimated concentrations for 
all leachables and the analytical evaluation thresholds (AET, µg/ mL) for the drug product were 
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Overall, at the detected level, the exposure of the questioned leachables 
 and  generates no concerns for the intended use of the 

drug product. 
 
There are no issues for impurities that require nonclinical safety evaluation.  
 
1.3 Recommendations 
1.3.1 Approvability 
The application is approvable from a nonclinical perspective. 
 
1.3.2 Additional Non-Clinical Recommendations 
None 
 
1.3.3 Labeling 
In the sections relevant to nonclinical information, the sponsor proposed labeling is 
consistent with the current FDA-approved Revatio® (NDA 021845) Prescribing 
Information (Revised: 02/2020) which is compliant with the Pregnancy and Lactation 
Labeling Rule (PLLR). This reviewer does not recommend any additional labeling 
changes. 
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