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The applicant has provided specifications for the Elution System hardware and 
software performance, usability, and safety. The FDA reviewers examined all the 
technical specifications, the protocols for testing, the summary of test results and the 
traceability matrix relating requirements to verification reports for each specific system 
component. The reviewer determined that the testing methods used and the results 
are generally acceptable.  

In particular, the FDA reviewers examined the quality control testing of Rb82Cl 
injection conducted to demonstrate the functionality of the generator and elution 
system under simulated clinical conditions. This testing included the satisfactory 
verification of the specified accuracy for Rb82Cl dose, volume administered, flow-rate, 
and elution time. Of critical importance was the verification of the accuracy of the 
Elution System to detect strontium breakthrough within the specified limits. The FDA 
reviewers also determined that the testing and results  was 
acceptable. The applicant’s risk analysis was also considered adequate.

3. Nonclinical Pharmacology and Toxicology
The applicant did not include nonclinical studies and this submission does not 

require additional nonclinical data. 

4. Clinical Pharmacology and Biopharmaceutics 
There is no new clinical pharmacology information in this NDA and none is 

needed. 

5. Clinical Microbiology 
This section is not applicable to this NDA.

6. Clinical/Statistical Efficacy
The submission does not include any new efficacy data and none are needed 

because the Rb82 Cl drug products are identical. 

7. Safety 
The critical safety issue with Sr82/Rb82 generators is the potential for 

breakthrough of Sr82 and Sr85. For this reason daily testing of the generator eluate is 
needed; more intensive testing is needed  after small amounts of Sr are detected 
(alert level) in the eluate. Expiry of the generator is defined by specified level of Sr82 
and Sr 85 breakthrough. 
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The following are the essential labeling specifications for the safe use of the 
generator. 

 Do not exceed a single dose of 2220 MBq (60 mCi)
 Stop use of a generator at an Expiration Limit of:

- 30 L for the generator's cumulative eluate volume, or
- 60 days post generator calibration date, or
- An eluate Sr-82 level of 0.01 μCi /mCi Rb-82, or
- An eluate Sr-85 level of 0.1 μCi /mCi Rb-82

    Do not exceed a total infusion volume of 60 mL

Rubidium Rb 82 chloride is a radioactive drug and should be handled with 
appropriate safety measures to minimize radiation exposure during administration. 
The use of the radiopharmaceutical contributes to a patient’s overall long-term 
cumulative radiation exposure. Long-term cumulative radiation exposure is associated 
with an increased risk for cancer.  Labeling mitigates these risks by the following 
measures: stressing the need for safe handling to minimize radiation exposure to the 
patient and health care providers; encouraging patients to void as soon as a study is 
completed; providing organ dosimetry data to estimate radiation absorbed doses; 
recommending weight-based dosing, and recommending a new lower dose limit.

Myocardial perfusion imaging using Rb82Cl requires the pharmacologic 
induction of cardiac stress. The stress testing is associated with serious adverse 
reactions in patients with coronary artery disease. Availability of resuscitation 
equipment and staff are recommended in labeling to mitigate risk.

    Human Factors Studies
I concur with the FDA reviewers’ assessment that the deficiencies that 

prevented the verification of the adequacy of the human factor testing and user 
training have been addressed in the present submission. 

The FDA reviewers determined that the Applicants’ methodology of the human 
factors study in terms of objectives, training provided, use environment, tasks tested 
are acceptable. The study demonstrated that users who receive training are able to 
use the product safely and effectively. Ruby-Fill contains multiple components 
including generator, elution system,  Specialized training 
will occur for each person using Ruby-Fill and will be identical to the training that 
occurred on the validation human factors study. Training will include all the necessary 
steps for safe and effective product use. Hands-on demonstrations will be used in the 
training and successful completion of a test will be required. Upon completion of the 
training, the intended user will receive a certificate. 

8. Advisory Committee Meeting  
No advisory committee meeting was needed for this submission.
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dosing and that Ruby-Fill could deliver the recommended range of doses including a 
dose as low as 10 mCi.  Advances in PET image acquisition technology have made 
possible the use of lower doses for cardiac visualization and lower doses are 
consistent with the aim of reducing exposure to radiation to as low as reasonably 
achievable. 

I concur with the assessment by the CMC reviewer Dr. Russell that as revised 
the User Manual is acceptable.  The revisions to the user manual included flow-rate 
lower limits (15 mL/min), Rb82 delivery activity lower limit (10 mCi) and display of 
current maximum deliverable dose. The description and sourcing of supplies in the 
manual were clarified. 

Postmarketing Commitments, Other Risk Management Steps
I concur with the FDA reviewer’s assessment that none are needed.

11. Decision/Risk Benefit Assessment
I concur with the unanimous recommendation by the FDA reviewers that 

Ruby-Fill be approved. 

In the present application the manufacturer has addressed the 
deficiencies identified in FDA’s complete response letter dated December 18, 
2014. The deficiencies included requirements and specifications of the infusion 
system, performance testing and risk analyses, software analyses, compliance 
with sterility, biocompatibility and electrical safety and electromagnetic 
compatibility standards, human factor studies, training program for the users and 
a testing program for post-approval  

I concur with the assessment by the CDTL reviewer, Dr. Krefting, that Rb82Cl 
remains a valuable diagnostic radiopharmaceutical for use in PET myocardial 
perfusion imaging at rest and stress in patients with suspected or existing coronary 
disease. The risk/benefit of the radiopharmaceutical remains unchanged.
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