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NDA Executive Summary  

 

1. Application/Product Information  

NDA Number. 215559 Resubmission 

Applicant Name Ipsen Pharmaceuticals Inc. 

Drug Product Name Sohonos (palovarotene) capsules 

Dosage Form.   Capsule 

Proposed Strength(s)   1 mg, 1.5 mg, 2.5 mg, 5 mg, and 10 mg 

Route of 
Administration 

  Oral 

Maximum Daily Dose 20 mg 

Rx/OTC Dispensed   Rx 

Proposed Indication 

For the prevention of heterotopic ossification in adults and 
children (aged 8 years and above for females, and 10 
years and above for males) with fibrodysplasia  
ossificans progressiva (FOP) 

Drug Product 
Description 

Opaque white elongated size “0” hard-gelatin capsule 

containing white to off-white powder to be available in 5 

strengths and imprints. Tablets are packaged in 14ct 

blister card. 

Co-packaged product 
information 

Not applicable 

 Device information: N/A 

Storage Temperature/ 
Conditions 

   Store at 20 °C to 25 °C with excursions permitted 
between 15 °C to 30 °C.  protect from light.          

Review Team 

Discipline  Primary  Secondary 

Drug Substance Joesph Leginus Suong Tran 

Drug Product/ 
Labeling 

Ali Mohamadi 
Akm 
Khairuzzaman 
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Manufacturing Xueli Zhu Erin Kim 

Biopharmaceutics Parnali Chatterjee Haritha Mandula 

Microbiology NA NA 

Other (specify): 
 
 

Caryn McNab  

RBPM Nowrin Kakon 

ATL Muthukumar Ramaswamy 

Consults Pharm./Toxicology: Dave Carlson/Lydia Halie 

 

2. Final Overall Recommendation  - Approval 

 

3. Action Letter Information:  

Expiration Dating: An expiry dating period of 36 months is granted when the drug 

product is stored at 20°C to 25°C; excursions permitted to 15°C to 30°C. 

4. Basis for Recommendation:  

a. Summary of Rationale for Recommendation: 

The Office of Pharmaceutical Quality Review team has assessed the 

Chemistry, Manufacturing, and Controls (CMC) information for NDA  

215559 original submission and resubmission and determined that the 

NDA meets applicable standards to support the quality and purity of 

the drug product.  As such, OPQ recommends approval of this NDA 

from a quality perspective. 

 

Background. The original submission for NDA 215559 was filed initially on March 31, 

2021, withdrawn later, on August 12, 2021, and was resubmitted on April 29, 2022. 

OPQ review determined that the NDA meets the applicable standards to 

support the quality, and purity of the drug product.  OPQ review team 

recommends approval of this NDA from a quality perspective. However, the 

NDA received complete response action on December 23, 2022, due clinical 
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issues. The applicant resubmitted the NDA on February 16, 2023, with no 

CMC updates to Module 3 of the NDA submission. Labeling review was 

completed during previous cycle. The OPQ recommendation for the current 

cycle is approval based on previous cycle CMC reviews and the acceptable 

status of the manufacturing facilities listed in the application in Panorama on 

7/13/2023.  

 

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  - N/A 
 

 Environmental Assessment:    Categorical Exclusion - Adequate 

 QPA for EA(s):     No 

5.   Life-Cycle Considerations 

Established Conditions per ICH Q12:  No 
Comments: 

 

Comparability Protocols (PACMP):  No 
Comments: 

 
 Additional Lifecycle Comments: None 
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NDA Executive Summary  

 

1. Application/Product Information  

NDA Number. 215559 

Applicant Name Ipsen Biopharmaceuticals, Inc. 

Drug Product Name SOHONOS (palovarotene) capsules  

Dosage Form.   Capsule 

Proposed Strength(s)  1 mg, 1.5 mg, 2.5 mg, 5 mg, and 10 mg 

Route of 
Administration 

  Oral 

Maximum Daily Dose   20 mg 

Rx/OTC Dispensed   Rx 

Proposed Indication 

For the prevention of heterotopic ossification in adults and 
children (aged 8 years and above for females, and 10 
years and above for males) with fibrodysplasia  
ossificans progressiva (FOP) 

Drug Product 
Description 

Opaque white elongated hard-gelatin capsule. 

SOHONOS is available in size “0”capsule, containing 

white to off-white powder. Following table shows 

capsules’ strengths and imprints.  

Strength (mg) Imprint   

1 PVO 1 

1.5  PVO 1.5 

2.5 PVO 2.5 

5 PVO 5 

10  PVO 10 
 

Co-packaged product 
information 

Not Applicable (N/A) 

 Device information: N/A 

Storage Temperature/ 
Conditions 

Store at 20°C to 25°C (68°F to 77°F); excursions 
permitted to 15°C to 30°C (59°F to 86°F). Protect 
from light. 
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Review Team 

Discipline  Primary  Secondary 

Drug Substance Joseph Leginus Suong (Su) Tran 

Drug Product/ 
Labeling 

Ali Mohamadi 
Akm 
Khairuzzaman 

Manufacturing Xueli Zhu Erin Kim 

Biopharmaceutics Parnali Chatterjee Haritha Mandula 

Microbiology None  

Other (specify): 
 
 

Caryn McNab (ORA) 

RBPM Nowrin Kakon 

ATL Akm Khairuzzaman 

Consults None 

 

2. Final Overall Recommendation  - Approval 

3. Action Letter Information 

a. Expiration Dating: An expiry dating period of 36 months is granted when the 

drug product is stored at 20°C to 25°C (68° F to 77°F); excursions permitted to 

15°C to 30°C (59°F to 86°F). 

b. Additional Comments for Action: None 
 

4. Basis for Recommendation:  

a. Summary of Rationale for Recommendation: 

1. Conclusion: The Office of Pharmaceutical Quality Review team has 

assessed NDA 215559 with respect to Chemistry, Manufacturing, and 

Controls (CMC) and has determined that it meets all applicable standards 

to support the identity, strength, quality, and purity that the drug product 
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purports to have. As such, OPQ recommends approval of this NDA from a 

quality perspective. 

2. Background: The original submission for NDA 215559 was filed on May 

30, 2021, and withdrawn later on August 12, 2021. The NDA was 

resubmitted on April 29, 2022. 

3. Summary of the resolution of deficiencies and the review for each 

OPQ discipline:  

I. Drug substance: The Palovarotene drug substance is a new chemical 

entity. It is a poorly soluble achiral compound with a molecular formula 

of C27H30N2O2 and a molecular weight of 414.5 g/mol. It is 

manufactured as a single crystalline form  

. The review confirmed the identity of the drug 

substance based on IR, 1H and 13C NMR, MS, UV, elemental analysis 

and XRPD data. The review also assessed starting material design, 

manufacturing process, in process controls, characterization, impurities, 

and physicochemical properties as adequate to support the quality of 

the drug substance. The drug substance specification includes 

appropriate tests and acceptance criteria to support the identity, 

strength, purity, and quality of the drug substance. Related substances 

are limited at levels recommended in ICH Q3A except for  

, which is proposed at a limit of ≤ %. This 

limit has been determined to be reasonable by the Pharm/Tox review 

team. Solvents used during the manufacturing process are controlled as 

per the ICH Q3C Guidelines. The risks associated with potential 

genotoxic impurities in the drug substance were assessed following ICH 

M7 and were determined to be extremely low. A retest date of 

months is granted for palovarotene drug substance when stored at 

II. Drug Product: The drug product is an immediate release capsule 

composed of the drug substance and inactive ingredient such as 

croscarmellose sodium, lactose monohydrate, magnesium stearate, 

microcrystalline cellulose, povidone, and sodium lauryl sulfate. The hard 

gelatin capsule (size 0) is composed of titanium dioxide  and 

gelatin . The formulation contains no phthalates. The drug 

product was assessed with respect to its critical quality attributes and 

risks associated with drug product formulation, specification for quality 

control, stability for shelf-life determination, impurities, packaging, and 

compatibility with soft food for pediatric patient population. The review 

assessed the physicochemical risks to the drug product such as 

possible degradation during manufacturing and product shelf life, 
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source of impurities in the drug product, and compatibility with soft food. 

Absence of drug product compatibility data with soft food, and risk of 

 impurity were identified during the review cycle. These 

issues were satisfactorily addressed by the Applicant. Labeling was 

revised as follows: “SOHONOS may be swallowed whole, or capsules 

may be opened, and the contents emptied onto a teaspoon of soft food 

and taken within 1 hour of opening provided it was maintained at room 

temperature and not exposed to direct sunlight”. The drug product 

specification included acceptable tests and acceptance criteria to 

assure the identity, strength, purity, and quality of all strengths of the 

drug product. Analytical method validations for all tests are found to be 

acceptable. The shelf-life of 36 months is supported based on 36 

months of long-term, 36 months of intermediate and 6 months of 

accelerated stability data. Photostability study shows that the drug 

product is sensitive to light. Therefore, appropriate instruction on 

container closure has been added. Finally, the in-use stability results 

show that drug product stays within the specification when blisters are 

exposed for 10 minutes to fluorescent light for 28 consecutive days. 

III. Quality labeling: The quality aspects of the labeling were reviewed and 

found to be adequate.   

IV. Manufacturing: Process: Manufacturing process utilizes

 

 The review assessed the critical manufacturing unit 

operation that can possibly impact the critical quality attributes of the 

drug product, risk assessment, process parameters, in-process control, 

sampling, executed master batch records, packaging, and 

manufacturability (i.e., yield and reconciliation). The reviewer identified 

absence of certain critical manufacturing information such as 

reconciliation data for each manufacturing unit operation, in-process 

controls for . 

These issues were satisfactorily resolved during the review cycle. 

Based on manufacturing knowledge gained with the experimental batch 

and historical data from the clinical batches, the Applicant has 

adequately established a viable commercial manufacturing process with 

acceptable operational targets and ranges for process parameters. 

Facilities: All facilities were found to be acceptable based on previous 

inspection history.  

V. Biopharmaceutics: The biopharmaceutics review focused on the 

acceptability of the in vitro dissolution test method and acceptance 

criteria. No biowaiver for lower strengths of the drug product was 

requested as clinical and TBM (to be marketed) drug product batches 

were administered in various clinical safety/pharmacokinetic studies.  
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Bridging of clinical and TBM drug products manufactured at different 

manufacturing sites is supported by pharmacokinetic (PK) data in 

healthy and FOP patient population that were assessed by the Office of 

Clinical Pharmacology (OCP). In response to several information 

requests, the Applicant provided adequate justification for the final test 

method parameters and acceptance criteria, as well as data to support 

the discriminating power of the method with respect to variations in 

manufacturing and drug substance particle size variation. Because the 

drug is a BCS class II compound, the Applicant Team Lead (ATL) 

initiated a discussion between the OPQ sub discipline reviewers 

regarding the acceptability of the drug substance particle size 

distribution (PSD) limit and its possible impact on bioavailability. Both 

the biopharmaceutics and drug substances reviewers agreed with the 

Applicant’s proposed PSD limit of D90-NMT µm for the drug 

substance specification.  

 

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  - N/A 
 

 Environmental Assessment:    Categorical Exclusion - Adequate 

 QPA for EA(s):     No 

5.   Life-Cycle Considerations 

Established Conditions per ICH Q12:  No 
Comments: 

 

Comparability Protocols (PACMP):  No 
Comments: 

 
Additional Lifecycle Comments: Palovarotene is a BCS class II drug. 

Therefore, any change in the drug substance particle size distribution and 

polymorphism may require appropriate bridging to establish bioequivalence and 

a prior approval supplement (PAS). 
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