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NDA 217202 Resubmission (Sequence 33) 

Executive Summary  

 

1. Application/Product Information  

NDA Number. 217202 

Applicant Name AOP Orphan Pharmaceuticals GmbH 

Drug Product Name Landiolol 

Dosage Form.   Injection 

Proposed Strength(s)   280 mg per vial 

Route of 
Administration 

  Intravenous 

Maximum Daily Dose 2,688 mg/day (as free base) 

Rx/OTC Dispensed   Rx 

Proposed Indication 
A beta adrenergic blocker indicated for the short-term reduction 
of ventricular rate in patients with supraventricular tachycardia 
including atrial fibrillation and atrial flutter. 

Drug Product 
Description 

Sterile lyophilized powder in a single dose glass vial. 

Co-packaged product 
information 

N/A 

 Device information: N/A 

Storage Temperature/ 
Conditions 

20°C to 25°C (68ºF to 77ºF) 

Review Team 

Discipline  Primary  Secondary 

Drug Substance Daniel Jansen 
 

Zhengfu Wang 
 

Drug Product/ 
Labeling 

Dan Berger 
 

Theodore Carver 
 

Manufacturing Allison Aldridge 
 

Rose Xu 
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Biopharmaceutics N/A; see previous IQA N/A; see previous IQA 

Microbiology N/A; see previous IQA N/A; see previous IQA 

Other (specify): 
 
 

N/A  

RBPM 
Grafton Adams 
CDER/OPQ/OPRO/DRBPMI 

ATL 
Theodore Carver 
CDER/OPQ/OPQAI/DPQAII 

Consults N/A 

 

2. . Final Overall Recommendation  - Approval 

3. Action Letter Information 

a. Expiration Dating: 

A shelf life of 24 months is granted for the Landiolol drug product when stored at 

25oC. 

 

b. Additional Comments for Action 
  None. 

 

4. Basis for Recommendation:  

a. Summary of Rationale for Recommendation: 

 

1.) Background 

     AOP Orphan Pharmaceuticals submitted NDA 217202 on May 29, 2022, 

seeking marketing approval for landiolol HCl lyophilized powder for injection, 

which is a beta-1 adrenergic receptor blocker indicated for short-term 

reduction of ventricular rate in patients with supraventricular tachycardia 

including atrial fibrillation and atrial flutter. This NDA was submitted as 

505(b)(2) application, and Landiolol is a new molecular entity in the U.S. On 

May 31, 2023, FDA issued a Complete Response for NDA 217202 due to 

drug product and manufacturing deficiencies. The NDA was resubmitted on 

May 29, 2024, including responses to the deficiencies identified in the original 
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review. The review team for the NDA resubmission included drug substance, 

drug product, and manufacturing reviewers.   

 

1.) Drug Substance (landiolol hydrochloride) 

      Landiolol hydrochloride is a small synthetic molecule that is structurally well-

characterized with two stereocenters. Polymorphic form and particle size are 

not attributes that affect the drug product  

. Due to the 

presence of a  in the 

landiolol drug product, , the review team determined that 

control of this impurity in the drug substance specification is needed. The 

applicant has included a limit of NMT ppb for  in the drug 

substance specification, which was determined to be adequate to support the 

limit in the drug product. The drug substance manufacturing process, 

materials and reagents, controls, and specification remain adequate. The 

updated drug substance stability data support a retest date of months for 

the drug substance when stored at . 

 

2.) Drug Product (Landiolol injection)   

     The drug product for injection is a sterile, white to almost white lyophilized 

powder containing 280 mg of landiolol (provided as 300 mg of landiolol 

hydrochloride) and 300 mg mannitol. After reconstitution, the drug product is 

administered intravenously using a syringe pump. The original drug product 

review identified a potential  impurity  

, and the 

maximum daily exposure to this impurity resulting from the levels reported by 

the Applicant for primary drug product lots exceeded the acceptable daily 

intake for this impurity recommended by the nonclinical review team. Based 

upon an agreed upon higher AI limit of  ng/day in discussions between the 

Agency and the Applicant (see minutes from Type A meeting held on October 

27, 2023), the Applicant’s proposed acceptance criterion of  ppb was 

determined to be acceptable. In addition, the Applicant proposed revised 

acceptance criteria for  in the drug product 

specification, and the drug product review determined the final specification to 

be acceptable to ensure product quality. Therefore, all deficiencies in the 

NDA have been addressed from the drug product perspective. Additional 

stability data in the NDA resubmission confirmed that the proposed shelf-life 

of 24 months at 25°C is acceptable, including the levels of  through the 

shelf life. The NDA is adequate from the drug product perspective. 
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3.) Manufacturing 

Process – The drug product manufacturing process includes  

. The review of the 

resubmission concluded that process deficiencies related to the  

 limits, in-process controls, and  limits 

have been resolved and the process is adequate to support the drug product 

quality.  

 

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

history, except for the drug product manufacturing facility Lyocontract GmbH 

(FEI: 3014034890). The drug product manufacturing facility was inspected 

from May 15 to 25, 2023, with a final approval recommendation. Therefore, 

the overall recommendation is approval for all manufacturing facilities. 

 

4.) Biopharmaceutics 

     The biopharmaceutics review previously concluded that the comparative 

physicochemical data in the NDA support a scientific bridge between the 

proposed landiolol 280 mg product and Onoact® 50 for injection. Since there 

are no changes that would affect the scientific bridge in the NDA 

resubmission, no biopharmaceutics revie of the NDA resubmission was 

required, and it remains adequate from the biopharmaceutics perspective. 
 

5.) Microbiology 

There were no changes to the NDA that would affect the microbiological 

controls, and therefore no additional microbiological review was required.  

The NDA remains adequate from the microbiology perspective. 

 

6.) Quality Labeling  

     The review of the quality aspects of the drug product labeling concluded that 

the labeling will be adequate after agreed upon changes have been 

implemented, and there are no outstanding labeling deficiencies from the 

CMC perspective. 

 

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 
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   Biopharmaceutics - Adequate 

   Microbiology  - Adequate 
 

 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 (Review #2 of Original NDA) 

 

1. Application/Product Information  

NDA Number. 217202 

Applicant Name AOP Orphan Pharmaceuticals GmbH 

Drug Product Name Landiolol 

Dosage Form.   Injection 

Proposed Strength(s)   280 mg 

Route of 
Administration 

  Intravenous 

Maximum Daily Dose  mg 

Rx/OTC Dispensed   Rx 

Proposed Indication 
A beta adrenergic blocker indicated for the short-term reduction of 
ventricular rate in patients with supraventricular tachycardia 
including atrial fibrillation and atrial flutter. 

Drug Product 
Description 

Sterile lyophilized powder in a single dose glass vial. 

Co-packaged product 
information 

N/A 

 Device information: N/A 

Storage Temperature/ 
Conditions 

20°C to 25°C (68ºF to 77ºF) 

Review Team 

Discipline  Primary  Secondary 

Drug Substance Daniel Jansen 
OPQ/ONDP/DNDAPI/NDB3 

Zhengfu Wang 
OPQ/ONDP/DNDAPI/NDB3 

Drug Product/ 
Labeling 

Dan Berger 
OPQ/ONDP/DNDPIII/NDPB5 

Theodore Carver 
OPQ/ONDP/DNDPIII/NDPB5 

Manufacturing Allison Aldridge 
OPQ/OPMA/DPMAIV/PMB12 

Rose Xu 
OPQ/OPMA/DPMAIV/PMB12 

Biopharmaceutics Zhuojun (Joan) Zhao 
OPQ/ONDP/DB/BB3 

Haritha Mandula 
OPQ/ONDP/DB/BB3 
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Microbiology Aditi Das 
OPQ/OPMA/DMAI/MAB2 

Yuansha Chen 
OPQ/OPMA/DMAI/MAB2 

Other (specify): 
 
 

N/A  

RBPM Grafton Adams 
OPQ/OPRO/DRBPMI/RBPMB2 

ATL Theodore Carver 
OPQ/ONDP/DNDPIII/NDPB5 

Consults N/A 

 

2. Final Overall Recommendation  - Complete Response 

This Integrated Quality Assessment (IQA) #2 includes the final manufacturing 

review and serves as an addendum to the Integrated Quality Review #1 filed on 

April 21, 2023. The final overall recommendation is a Complete Response due to 

the product quality and manufacturing deficiencies listed below. This list is 

complete with respect to all deficiencies identified during the quality review of this 

NDA. 

3. Deficiencies 

   Product Quality 
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Manufacturing 

 

 

4. Basis for Recommendation:  
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a. Summary of Rationale for Recommendation: 

 

1.) Background 

     AOP Orphan Pharmaceuticals has submitted NDA 217202 seeking marketing 

approval for landiolol HCl lyophilized powder for injection, which is a beta-1 

adrenergic receptor blocker indicated for short-term reduction of ventricular 

rate in patients with supraventricular tachycardia including atrial fibrillation 

and atrial flutter.  This IQA #2 of this NDA communicates the conclusion of 

the manufacturing review.  All other reviews and review summaries may be 

found in IQA #1 filed on April 21, 2023.  

 

2.) Manufacturing. 

Process – The drug product manufacturing process includes  

. The proposed commercial 

batch scale is . During the review, the review team was unable 

to satisfactorily resolve deficiencies in the Applicant’s approach

after several cycles of 

information requests and responses. In addition, there were deficiencies in 

the in-process controls and limits reported in the 

Master Batch Record. The review team recommended that the 

manufacturing not be approved until these deficiencies are resolved (see list 

of deficiencies above). 

 

Facilities – All facilities were found to be approvable based on previous 

history except for the drug product manufacturing facility Lyocontract GmbH 

(FEI: 3014034890), which was inspected from May 15th to 25th, 2023 

(preapproval inspection for this NDA). There were several deficiencies noted 

related to equipment qualification, testing, and record keeping, with a final 

approval recommendation based on communications with the facility during 

the inspection regarding corrective actions to be taken. The final overall 

facilities recommendation is approval. 

 

3.) Quality Labeling 

The review of the quality aspects of the drug product labeling concluded that 

the labeling will be adequate after the manufacturer agreed to implement 

recommended changes.  The labeling will not be finalized until all 

deficiencies have been addressed in a subsequent review. 

 

 

b. Is the overall recommendation in agreement with the individual 

discipline recommendations?    Yes 
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Recommendation by Subdiscipline: 

   Drug Substance      - Adequate 

   Drug Product  - Inadequate 

   Quality Labeling  - Adequate 

   Manufacturing  - Inadequate 

   Biopharmaceutics - Adequate 

   Microbiology  - Adequate 
 

 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: Not applicable. 
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NDA Executive Summary  

 

1. Application/Product Information  

NDA Number. 217202 

Applicant Name AOP Orphan Pharmaceuticals GmbH 

Drug Product Name Landiolol 

Dosage Form.   Injection 

Proposed Strength(s)   280 mg 

Route of 
Administration 

  Intravenous 

Maximum Daily Dose  mg 

Rx/OTC Dispensed   Rx 

Proposed Indication 
A beta adrenergic blocker indicated for the short-term reduction of 
ventricular rate in patients with supraventricular tachycardia 
including atrial fibrillation and atrial flutter. 

Drug Product 
Description 

Sterile lyophilized powder in a single dose glass vial. 

Co-packaged product 
information 

N/A 

 Device information: N/A 

Storage Temperature/ 
Conditions 

20°C to 25°C (68ºF to 77ºF) 

Review Team 

Discipline  Primary  Secondary 

Drug Substance Daniel Jansen 
OPQ/ONDP/DNDAPI/NDB3 

Zhengfu Wang 
OPQ/ONDP/DNDAPI/NDB3 

Drug Product/ 
Labeling 

Dan Berger 
OPQ/ONDP/DNDPIII/NDPB5 

Theodore Carver 
OPQ/ONDP/DNDPIII/NDPB5 

Manufacturing Allison Aldridge 
OPQ/OPMA/DPMAIV/PMB12 

Rose Xu 
OPQ/OPMA/DPMAIV/PMB12 

Biopharmaceutics Zhuojun (Joan) Zhao 
OPQ/ONDP/DB/BB3 

Haritha Mandula 
OPQ/ONDP/DB/BB3 
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Microbiology Aditi Das 
OPQ/OPMA/DMAI/MAB2 

Yuansha Chen 
OPQ/OPMA/DMAI/MAB2 

Other (specify): 
 
 

N/A  

RBPM Grafton Adams 
OPQ/OPRO/DRBPMI/RBPMB2 

ATL Theodore Carver 
OPQ/ONDP/DNDPIII/NDPB5 

Consults N/A 

 

2. Final Overall Recommendation  - Complete Response 

This Integrated Quality Assessment (IQA) #1 includes a pending review of the 

manufacturing facilities, because a preapproval inspection of the drug product 

manufacturing facility has not yet been completed; however, the final overall 

recommendation is a Complete Response due to the product quality and 

manufacturing deficiencies listed below that were identified in this IQA. 

2. Deficiencies 

   Product Quality 
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Manufacturing 
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4. Basis for Recommendation:  

a. Summary of Rationale for Recommendation: 

 

1.) Background 

     AOP Orphan Pharmaceuticals has submitted NDA 217202 seeking marketing 

approval for landiolol HCl lyophilized powder for injection, which is a beta-1 

adrenergic receptor blocker indicated for short-term reduction of ventricular 

rate in patients with supraventricular tachycardia including atrial fibrillation 

and atrial flutter.  This NDA is submitted as 505(b)(2) application because it 

relies upon published information and marketing approval in the EU to 

support approval in the U.S. Although approved in other regions, Landiolol 

HCl is a new molecular entity in the U.S. 

 

1.) Drug Substance (landiolol hydrochloride) 

      Landiolol hydrochloride is a small synthetic molecule that is structurally well-

characterized with two stereocenters It is manufactured as the  

stereoisomer and in a single polymorphic form. Polymorphic form and particle 

size are not attributes that affect the drug product  

The drug substance 

manufacturing process, materials and reagents, controls, and specification 

were found to be adequate. All impurities are either qualified or controlled per 

ICH Q3 guidances or ICH M7 for genotoxic impurities. The stability data 

support a retest date of months for the drug substance. 

 

2.) Drug Product (Landiolol injection)   

     The drug product for injection is a sterile, white to almost white lyophilized 

powder containing 280 mg of landiolol (provided as 300 mg of landiolol 

hydrochloride) and 300 mg mannitol. The lyophilized drug product is filled in 

Type 50 mL glass vials sealed with  rubber stoppers and 

aluminum flip-off caps, and the powder is reconstituted with 50 mL of 0.9% 

saline prior to use. The product is administered intravenously using a syringe 

pump. The drug product review identified a potential  impurity 

 

, which the Applicant addressed by providing test data indicating 

levels of  to  ppb in drug product lots.  The maximum daily exposure 

to this impurity resulting from these levels exceeds the acceptable intake of 

 ng/day, based on a g daily dose of landiolol.  In addition, the proposed 

 acceptance criteria proposed for the drug product 

specification remain deficient after the Applicant’s responses to several 

rounds of information requests to address this issue (see list of deficiencies 
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above). Final assessment of stability data and assignment of shelf life will be 

performed when these deficiencies have been addressed, because the shelf 

life will depend on  during storage. 

 

3.) Manufacturing 

Process – The drug product manufacturing process includes  

. The proposed commercial 

batch scale is . During the course of the review, the review 

team was unable to satisfactorily resolve deficiencies in the Applicant’s 

approach to , after 

several cycles of information requests and responses. In addition, there were 

deficiencies in the in-process controls and  limits 

reported in the Master Batch Record. The review team recommended that the 

manufacturing no be approved until these deficiencies are resolved (see list 

of deficiencies above). 

 

Facilities – All facilities were found to be approvable based on previous 

history except for the drug product manufacturing facility Lyocontract GmbH 

(FEI: 3014034890).  This drug product facility has not undergone cGMP 

inspection for a drug product and therefore, this facility has been scheduled 

for a preapproval inspection scheduled for May 2023. Because this inspection 

is yet to be performed, the review conclusion for facilities is pending and 

therefore, the final manufacturing review conclusion is pending. However, the 

review conclusion of inadequate will not be affected by the facility inspection; 

and this review will be amended as needed if additional deficiencies are 

identified during the facility inspection. 

 

4.) Biopharmaceutics 

     Although the proposed 280 mg landiolol for injection has the same active 

ingredient, dosage form  as the reference drug product. 

Onoact® 50 for injection, it differs in dose and dosing regimen, and a 

biowaiver under 21 CFR 320.22(b)(1) is not feasible. Therefore, the 

biopharmaceutics review focused on evaluation of the physicochemical data 

to support a scientific bridge between the proposed and reference drug 

products. The review concluded that the comparative physicochemical data in 

the NDA support a scientific bridge between the proposed landiolol 280 mg 

product and Onoact® 50 for injection. 
 

5.) Microbiology 

     The microbiology review covered the , microbiological 

quality and sterility assurance aspects of the landiolol drug product. The drug 

product is . In response 
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to information requests, the Applicant provided data to support the container-

closure integrity test, hold times, process and equipment validation, 

, and other aspects of the manufacturing process 

and added a .  

The microbiology review recommended approval of the NDA. 

 

6.) Quality Labeling  

     The review of the quality aspects of the drug product labeling concluded that 

the labeling will be adequate after the manufacturer agreed to implement 

recommended changes.  The labeling will not be finalized until all deficiencies 

have been addressed in a subsequent review. 

 

b. Is the overall recommendation in agreement with the individual 

discipline recommendations?    Yes 

 

 

Recommendation by Subdiscipline: 

   Drug Substance      - Adequate 

   Drug Product  - Inadequate 

   Quality Labeling  - Adequate 

   Manufacturing  - Pending 

   Biopharmaceutics - Adequate 

   Microbiology  - Adequate 
 

 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: Not applicable currently. 
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Special handling about the 
supplied product (e.g., 
protect from light, 
refrigerate). If there is a 
statement to “Dispense in 
original container,” provide 
reason why (e.g. to protect 
from light or moisture, to 
maintain stability, etc.) 

NA NA 

If the product contains a 
desiccant, ensure the size 
and shape differ from the 
dosage form and desiccant 
has a warning such as “Do 
not eat.” 

NA NA 

Storage conditions. Where 
applicable, use USP 
storage range rather than 
storage at a single 
temperature.  

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)  

Adequate  

Latex:  If product does not 
contain latex and 
manufacturing of product 
and container did not 
include use of natural 
rubber latex or synthetic 
derivatives of natural rubber 
latex, state: “Not made with 
natural rubber latex.  Avoid 
statements such as “latex-
free.” 

NA NA 

Include information about 
child-resistant packaging  

NA NA 

 

 

1.2.5 Other Sections of Labeling 
No other sections of the labeling contain product quality information.  

 
1.2.6 Manufacturing Information After Section 17 (for drug products) 
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Landiolol 

hydrochloride 

(Landiolol) 

300 mg 

(280 mg) 

Active Pharmaceutical 

Ingredient 

In-house 

specification 

0.6 6 mg/mL 

Mannitol ( ) 300 mg USP 0.6 6 mg/mL 

Sodium 

hydroxide* 

 pH adjustment NF 

Water for 

injection* 

 USP 

*Removed during lyophilization 

 Drug product composition - 

   (3.2.P.1.) 

 

Batch size: 

The batch size of the validation batches is commercial production scale of  kg 

(corresponding to  L and a theoretical number of  filled vials  

). 

 

 Description of container closure system (CCS) 

        (3.2.P.7.) 

A summary of the container closure system used for the Landiolol hydrochloride 300 

mg for injection is shown in the table below: 

 
 

Type Description Manufacturer 

Glass vial 50 njection vial, 

clear glass, Type

 

rubber stopper 

 Grey,  

 

Flip off cap 20 mm crimp cap, Flip-

off 

/Flip-off 

 seal, 

 
 

 
 
Assessment: An adequate description of the drug product composition and 

container closure system was provided. 

 

Adequate 
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