
 
 

CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 

APPLICATION NUMBER: 
 

202008Orig1s000 
 

 

CHEMISTRY REVIEW(S) 
 



NDA 202-008 
 

AMYVID™ 
(Florbetapir F 18) Injection 

 
Summary of the Basis for the Recommended Action 
from Chemistry, Manufacturing, and Controls 

 
 

Applicant:     Avid Radiopharmaceuticals. Inc. 
3711 Market Street 7th Floor 
Philadelphia, PA 19104 

 
INDICATIONS AND USAGE        
Amyvid is a radioactive diagnostic agent for Positron Emission Tomography (PET) imaging 
of the brain to estimate β-amyloid neuritic plaque density in adult patients with cognitive 
impairment who are being evaluated for Alzheimer’s Disease (AD) and other causes of 
cognitive decline. A negative Amyvid scan indicates sparse to no neuritic plaques and is 
inconsistent with a neuropathological diagnosis of AD at the time of image acquisition; a 
negative scan result reduces the likelihood that a patient’s cognitive impairment is due to AD. 
A positive Amyvid scan indicates moderate to frequent amyloid neuritic plaques; 
neuropathological examination has shown this amount of amyloid neuritic plaque is present 
in patients with AD, but may also be present in patients with other types of neurologic 
conditions as well as older people with normal cognition. Amyvid is an adjunct to other 
diagnostic evaluations (1).  
Limitations of Use 
•  A positive Amyvid scan does not establish a diagnosis of AD or other cognitive disorder 
(1). 
•  Safety and effectiveness of Amyvid have not been established for: 

◦  Predicting development of dementia or other neurologic condition; 
◦  Monitoring responses to therapies (1). 

 
 
Presentation:  The drug product is supplied as a multidose vial and administered as a single 
intravenous dose for Amyvid is 370 MBq (10 mCi) of florbetapir F18 in a dose volume of 
≤10 mL. The Amyvid dose is administered by intravenous injection followed by a  
flush of 

0.9% Sodium Chloride Injection to ensure full delivery of the dose. 
 

Establishments Evaluation Report (EER) Status:        Acceptable 26-MAR-2012 
 
Note – 8 Cardinal Health facilities where the product will be produced were found 
acceptable. 

 
Consults: EA – Acceptable 
 Statistics – N/A 
 Methods Validation – Not recommended 
 Biopharm– N/A 
 Microbiology – Acceptable 
 Pharm Toxicology – Acceptable 

Reference ID: 3109735

(b) (4)



 
Original Submission:                                September 17, 2010   Amendments:                                            

Amendment                                                                 09-Nov-2010 
Amendment                                                                 07-Jan-2011 
Amendment (QR, CC)                                                 31-Jan-2011 

  Amendment (EG)                                                         17-Jan-2011     
Amendment     20-Dec-2011 
Amendment     29-Feb-2012 
Resubmission:     7-Oct-2011 
Post-Approval CMC Agreements:          None at this time. 

 
Labeling 
Labeling as been found acceptable. 
 
Drug Substance 
 
The drug substance florbetapir is characterized by radiochemical identity, radiochemical  
purity, specific activity, strength  radionuclidic identity and radionuclidic purity  The specific 
activity approximately and has ranged from  The 
specific activity is required to be  at exp ) of 
Drug Substance in Drug Product NLT 500 MBq/mL and NMT 1900 
MBq/mL at EOS and is required to be NLT 37 MBq/mL at expiry. The shelf-life (expiry) 
specifications mean that a 370 MBq maximum human dose of Florbetapir F 18 Injection will 
contain not more than 50 μg of florbetapir F 19 and will be contained in not more than 10 mL 
of a solution hat is 10% v/v in ethanol. 

Chemical structure, molecular weight and molecular weight are provided below: 
 

 
 
Stability data support a re-test period of  for the florbetapir precursor AV-105. 
 
Conclusion  
Drug substance is acceptable. 
 
Drug Product 
 
Florbetapir F 18 Injection is produced as a sterile solution for intravenous injection in a 
10 ml, 30 ml or 50 mL multi-dose vial containing 500 mBq/mL ( 
13.5 mCi/mL) to 1900 mBq/mL (51.4 mCi/mL) of Florbetapir F 18 at End of 
Synthesis (EOS). Each mL of the solution contains 4.5 mg of sodium ascorbate, USP, 0.1 
mL dehydrated alcohol, USP and 0.9 ml of 0.9% sodium chloride injection, USP. 
 
The unit dose is prepared by the radio-pharmacy and is 370 MBq (10 mCi) at time of 
calibration (time of patient injection). The unit dose is contained in a maximum volume of 10 
ml, therefore a maximum of 45mg of sodium ascorbate, USP, 1 mL dehydrated alcohol, USP 
and 9 ml of 0.9% sodium chloride injection, USP may be present in the human dose. For Reference ID: 3109735
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Comments and Recommendation:  
 
The revised package insert submitted on 21-Mar-2012 (e-mail) is acceptable from a CMC perspective. 
Based on previous reviews and the above information the application is recommended for an approval 
action for chemistry, manufacturing and controls (CMC) under section 505 of the Act. 

Reference ID: 3107873
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PRODUCT QUALITY (Small Molecule) 
FILING REVIEW FOR NDA 202008 

File name: 090513-Product Quality Filing Review.doc Page 2 
Version Date: 05132009 

7. 

Are drug substance 
manufacturing sites identified on 
FDA Form 356h or associated 
continuation sheet?  For each site, 
does the application list: 
• Name of facility, 
• Full address of facility including 

street, city, state, country  
• FEI number for facility (if 

previously registered with FDA) 
• Full name and title, telephone, fax 

number and email for on-site 
contact person.  

• Is the manufacturing 
responsibility and function 
identified for each facility?, and 

• DMF number (if applicable) 

  
Not applicable. The facilities were listed in 

original application and there is no change in the 
facilities. 

8. 

Are drug product manufacturing 
sites are identified on FDA Form 
356h or associated continuation 
sheet.  For each site, does the 
application list: 
• Name of facility, 
• Full address of facility including 

street, city, state, country  
• FEI number for facility (if 

previously registered with FDA) 
• Full name and title, telephone, fax 

number and email for on-site 
contact person. 

• Is the manufacturing 
responsibility and function 
identified for each facility?, and 

• DMF number (if applicable) 

  
Not applicable. The facilities were listed in 

original application and there is no change in the 
facilities. 

Reference ID: 3038770
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NDA 202-008 
 

AMYVID™ 
(Florbetapir F 18) Injection 

 
Summary of the Basis for the Recommended Action 

 from Chemistry, Manufacturing, and Controls 
 

Avid Radiopharmaceuticals. Inc. 
 
 
 

 
Applicant:   Avid Radiopharmaceuticals. Inc. 
  3711 Market Street 7th Floor 

Philadelphia, PA 19104 
Indication:   Amyvid (Florbetapir F 18 Injection) is a diagnostic 

radiopharmaceutical indicated for Positron Emission Tomography 
(PET) imaging of β-amyloid aggregates in the brain. 

 
Presentation:  The drug product is supplied as a multidose vial and administered 

as a single intravenous dose for Amyvid is 370 MBq (10 mCi) of 
florbetapir F18 in a dose volume of ≤10 mL. The Amyvid dose is 
administered by intravenous injection followed by a  flush of 
0.9% Sodium Chloride Injection to ensure full delivery of the dose.  

 
 
 
Establishments Evaluation Report (EER) Status: Pending 
 
Consults: EA –     Acceptable 
 Statistics –    N/A 
 Methods Validation –  Not recommended 
 Biopharm–   N/A 

Microbiology –   Acceptable 
 Pharm Toxicology –  Acceptable 
 
Original Submission:   September 17, 2010 
Re-submissions:     N/A 
Post-Approval CMC Agreements: None at this time. 
 

Reference ID: 2908562

(b) (4)



NDA 202-008 Summary Basis of Recommended Action – CMC P. 2 

 

 
Drug Substance:  
The Drug Substance, florbetapir F 18, contains the radioactive isotope fluorine-18 
(F-18). F-18 undergoes radioactive decay primarily (96.9% abundance) through 
emission of a positively charged beta particle (positron; β+) having maximum 
and average energies of 634 and 249 keV, respectively. The half-life of F-18 is 
109.77 minutes. A positron generated from F-18 decay travels a maximum 
distance of 2.4 mm (mean linear range = 0.2 mm) in tissue until it collides with an 
electron and annihilates. The annihilation event produces two 511 keV gamma 
photons which are emitted 180º to one another. It is the coincidental detection of 
these two 511 keV gamma photons which forms the basis for positron emission 
tomographic imaging. F-18 decays to stable O-18 oxygen. 
The Drug Substance (florbetapir F 18) in Florbetapir F 18 Injection is 
characterized by radiochemical identity, radiochemical purity, specific activity, 
strength, radionuclidic identity and radionuclidic purity. The specific activity 
approximately  and has ranged from  to . 
The specific activity is required to be  at expiry. The strength 
(concentration) of Drug Substance in Drug Product is required to be NLT 500 
MBq/mL and NMT 1900 MBq/mL at EOS and is required to be NLT 37 
MBq/mL at expiry. The shelf-life (expiry) specifications mean that a 370 MBq 
maximum human dose of Florbetapir F 18 Injection will contain not more than 50 
μg of florbetapir F 19 and will be contained in not more than 10 mL of a solution 
that is 10% v/v in ethanol. 
Chemical structure, molecular weight and molecular weight are provided below: 

 
Chemical Name: (E)-2-(2-(2-(5-(4-(tert-butoxycarbonyl(methyl)amino)styryl)pyridin-2- 
yloxy)ethoxy)ethoxy)ethyl 4-methylbenzenesulfonate 
 
Note: 
The Drug Substance is  during the manufacturing process. The Drug 
Substance and the Drug Product are manufactured .  
Conclusion:  Drug substance is adequate. 
 
Drug Product:  

Reference ID: 2908562
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NDA 202-008 Summary Basis of Recommended Action – CMC P. 3 

 

Florbetapir F 18 Injection is produced as a sterile solution for intravenous 
injection in a 10 ml, 30 ml or 50 mL multi-dose vial containing 500 mBq/mL ( 
13.5 mCi/mL) to 1900 mBq/mL (51.4 mCi/mL) of Florbetapir F 18 at End of 
Synthesis (EOS). Each mL of the solution contains 4.5 mg of sodium ascorbate, 
USP, 0.1 mL dehydrated alcohol, USP and 0.9 ml of 0.9% sodium chloride 
injection, USP. 
Amyvid (Florbetapir F 18 Injection) is a diagnostic radiopharmaceutical 
indicated for Positron Emission Tomography (PET) imaging of β-amyloid 
aggregates in the brain. A negative florbetapir-PET scan is clinically useful in 
ruling out the presence of β-amyloid, a defining pathology of Alzheimer’s 
disease (AD). 
The unit dose is prepared by the radio-pharmacy and is 370 MBq (10 mCi) at time of 
calibration (time of patient injection). The unit dose is contained in a maximum volume 
of 10 ml, therefore a maximum of 45mg of sodium ascorbate, USP, 1 mL dehydrated 
alcohol, USP and 9 ml of 0.9% sodium chloride injection, USP may be present in the 
human dose. For smaller unit dose volumes (less than 10 mL), the ratios of sodium 
ascorbate, dehydrated alcohol, and 0.9% Sodium Chloride Injection are maintained. The 
composition of the drug product is not altered (no dilution) after manufacture of the 
multi-dose vial of the drug product in preparation of the unit radio-pharmacy doses. A 
concentration of  is needed to maintain Drug Substance 
radiochemical purity over the shelf-life of the product. The formulation  

 remains within the physiologically compatible range of 
pH 5.5 to 7.5. The Drug Substance remains soluble in formulation in this pH range and 
stability studies have not shown sensitivity of Drug Substance to pH within this range. 
The Osmolality of Drug Product formulation was experimentally determined  

. The Osmolality was calculated  

 
The recommended single intravenous dose for Amyvid is 370 MBq (10 mCi) of 
florbetapir F18 in a dose volume of ≤10 mL. The Amyvid dose is administered by 
intravenous injection followed by a  flush of 0.9% Sodium Chloride Injection to 
ensure full delivery of the dose. Subsequent to administration, the subject is imaged for 
10 minutes using a PET camera. A 10 minute scan has been shown to provide good 
quality PET images. 
The proposed expiration dating period of 10 hours after EOS, or when either the 
shelf-life specific activity or strength specification is reached, whichever is 
soonest is acceptable. 
Conclusion:  Drug product is adequate.   
 
Overall Conclusion: From CMC point of view, the NDA is recommended for 
approval pending satisfactory overall cGRMP recommendation. 
 

Reference ID: 2908562

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

(b) (4)
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NDA 202-008 Summary Basis of Recommended Action – CMC P. 4 

 

 
 
 

Ali Al-Hakim, Ph.D. 
Branch Chief, Division III 
ONDQA/CDRR/FDA 
 
 
 
 
 
Proposed label for the drug product. 
 
 

Reference ID: 2908562

(b) (4)
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FILEABILITY ASSESSMENT  
Branch VII 

 

Division of New Drug Quality Assessment-III 
Office of New Drug Quality Assessment 

 
OND Division: DMIP 
NDA: 202-008 
Applicant: AVID Radiopharmaceuticals, Philadelphia, PA 19104-6283 
Stamp Date: September 17, 2010 
PDUFA: TBD 
Trademark: AMYVID 
Established: Florbetapir F 18 Injection 
Dosage Form: Sterile solution 
Route of Administration: IV 
 
                                                                FILEABILITY SUMMARY 
 
 PARAMETER YES NO COMMENTS 
 1. Is the CMC section sufficiently complete to 

permit substantive review to begin? 
X   

2. Is the CMC section indexed, paginated and 
organized in a manner to allow substantive 
review to begin? 

 
X 

  

3. Is the CMC section legible so that substantive 
review can begin? 

X   

4. Are all of the facilities (manufacturing, 
packaging, testing, sterilization, etc.) 
appropriately delineated with full addresses? 

 
X 

 There are 19 drug product manufacturing 
facilities, all of which have been entered 
into EES. 

5. Is a statement provided that all the facilities 
are ready for cGMP / PAI inspection? 

X  This was also confirmed with the 
company at 07-Oct-2010 meeting. 

6. Has the applicant developed an environmental 
impact assessment or claimed categorical 
exclusion under the applicable regulations? 

 
X 

  

7. Does the section contain controls for drug 
substance? 

 
X 

 
 

 

8. Does the section contain controls for drug 
product? 

X   

9. Has the stability data and analysis been 
provided to support the proposed expiry? 

X   

10. Has all the information requested during the 
IND phase, and the pre-NDA meetings been 
included? 

 
X 

  

11. Has the applicant submitted draft labeling 
consistent with 201.56 and 201.57, current 
divisional labeling policies, and the design of 
the development package? 
 

 
 

X 

  

12. Has an investigational formulations section 
been provided? 

X   

13. Has the applicant provided a method X   

Reference ID: 2856898



 2

validation package? 
14. Is a separate microbiological section 

included? 
X  Microbiology information is provided in 

module 3 of the NDA. 
 
Consults To Be Initiated: 

Item Consult To 
1.  Trademark: AMYVID DMEPA 
2.  Microbiology OPS Microbiology Staff 
 
ONDQA Fileability:    YES    
 
 
Fileability Review By:  Ravindra K. Kasliwal, Ph.D.    Date: 14-Oct-2010 
   CMC Reviewer 
 
Branch Chief:  Ali Al-Hakim, Branch Chief    Date: 14-Oct-2010 
   Division of New Drug Quality Assessment 

Reference ID: 2856898
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