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NUCLEAR REGULATORY COMMISSION
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KING OF PRUSSIA, PA  19406-2713

  May 6, 2022 

EA-22-016

Cynthia Smith
  Associate Provost 
Yale University
135 College St, First Floor, Suite 100
New Haven, CT 06510

SUBJECT: YALE UNIVERSITY - NRC  INSPECTION NO. 03038332/2022001 EXERCISE 
OF ENFORCEMENT DISCRETION 

Dear Ms. Smith: 

This letter refers to the inspection conducted on Febru ry 16, 2022, at your PET Center. This 
inspection examined activities conducted under your license as they relate to public health and 
safety, and to confirm compliance with the Commission's rules and regulations and with the 
conditions of your license. Within these areas, the inspection consisted of selected examination 
of procedures and representative records, observations of activities, and interviews with 
personnel. A preliminary exit meeting was held with you, Neil Whiteside, Kevin Charbonneau, 
and other senior members on February 16, 2022. A final exit meeting was held via telephone 
with and on April , 2022.   

Based on the results of this inspection, the NRC has determined that two Severity Level IV 
violations of NRC requirements occurred. However, for both of the violations, the NRC is 
exercising discretion and not taking any enforcement action. Namely, 10 CFR 35.60 requires, in 
part, that licensees calibrate the instrument used to measure the activity of the dosage before it 
is administered to each patient or human research subject. This calibration may either be 
performed in accordance with nationally recognized standards or calibration instructions 
provided by the manufacturer. However, the NRC determined that Yale University (YU) was 
unable to calibrate a Rubidium-82 (Rb-82) generator unit in accordance with the regulations 
because there are currently neither nationally recognized standards nor specific calibration 
procedures for calibrating detectors in a dynamic mode (i.e., while liquids are flowing past the 
detector). Until such standards or procedures are developed, compliance with 10 CFR 35.60 is 
not possible. Additionally, 10 CFR 35.63 requires, in part, that a licensee determine the activity 
of each dosage administered before medical use. However, the NRC concluded that, due to the 
76-second half-life of Rb-82 and direct infusion of the Rb-82 into the patient, users of this 
generator system are unable to measure patient dosages of Rb-82 prior to administration.

Although violations of 10 CFR 35.60 and 10 CFR 35.63 were identified, which, in accordance 
with the NRC Enforcement Policy would normally be categorized at Severity Level IV, YU met all 
of the criteria in NRC Enforcement Guidance Memorandum (EGM) 13-003, “Interim Guidance for 
Dispositioning Violations Involving 10 CFR 35.60 and 10 CFR 35.63 for the Calibration of 
Instrumentation to Measure the Activity of Rubidium-82 and the Determination of
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Rubidium-82 Patient Doses,” dated April 18, 2013. Therefore, the NRC is exercising 
enforcement discretion and not pursuing any enforcement action for these violations. 

The NRC’s decision is based on the criteria listed in EGM 13-003.  Specifically:  (1) YU has 
written test procedures to ensure that the infusion pump flow rate is consistent and accurate, 
and that the radiation detector meets the manufacturer’s specifications; (2) YU has confirmed 
that the required infusion rate and radiation detector tests were performed within the last twelve 
months and has maintained records documenting the performance and results of these tests; 
(3) all authorized users for medical uses under 10 CFR Part 35.200 who are using the Rb-82
generator and infusion cart, as well as the Radiation Safety Officer, have successfully
completed training specific to the manufacturer and model of generator and infusion cart being
used, and documentation of satisfactory completion of such training has been maintained; and
(4) YU  has recorded the activity of each dosage administered, as provided by the infusion cart.
No further action or response is required on your part with regards to these issues.

In accordance with 10 CFR 2.390 of the NRC’s "Rules of Practice," a copy of this letter and your 
response, if you choose to provide one, will be made available electronically for public 
inspection in the NRC Public Document Room or from the NRC document system (ADAMS), 
accessible from the NRC Web site at http://www.nrc.gov/reading-rm/adams.html.  To the extent 
possible, your response should not include any personal privacy, proprietary, or safeguards 
information so that it can be made available to the Public without redaction. 

If you have any questions regarding this matter, please contact Shawn Seeley of my staff at 
610-337-5102 or via electronic mail at Shawn.Seeley@nrc.gov.

Thank you for your cooperation. 

Sincerely, 

Anne DeFrancisco, Chief 
Medical and Licensing Assistance Branch 
Division of Radiological Safety and Security 
Region I 

Docket No. 03038332  
License No. 06-00183-07 

cc  
Zachary Tribbett, RSO 
State of Connecticut 
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  EXECUTIVE SUMMARY 

Yale University 
NRC Inspection Report No. 03038332/2022001 

A routine announced inspection was performed at Yale University on February 16, 2022.  The 
inspection was conducted with regard to NRC radioactive materials license number 
06-28640-02 and in accordance with inspection procedure 87130. The inspection focused on
the performance of the licensee’s program through interviews with licensee workers,
demonstrations by workers performing licensed activities, independent measurements of
radiation conditions at the licensee’s facilities, and review of selected records.

During the inspection two severity level IV (SLIV) violations of NRC requirements were 
identified.  The violations involved the failure to calibrate instrumentation used for direct 
measurements and determine the dosage of unsealed byproduct material prior to administration 
to each patient in accordance with 10 CFR 35.60 and 35.63.  The NRC is exercising 
enforcement discretion in accordance with NRC Enforcement Guidance Memorandum (EGM) 
13-003, “Interim Guidance for Dispositioning Violations Involving 10 CFR 35.60 and 10 CFR
35.63 for the Calibration of Instrumentation to Measure the Activity of Rubidium-82 and the
Determination of Rubidium-82 Patient Doses,” dated April 18, 2013.
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REPORT DETAILS

1. Organization and Scope of the Program

a. Inspection Scope

The inspector reviewed the organization and scope of the licensee’s programs through
direct observation of work activities, interviews with licensee workers, and review of
selected records.

b. Observations and Findings

The facility is located at the Yale University’s (YU) PET Research Center. The work
performed is research on human research subjects (i.e. no “patients”).  Isotopes used
are C-11, Rb-86 and F-18 produced under the University’s Broad Scope license. Some
F-18 is supplied by Cardinal Health.  The licensee sees ~6 research subjects per day
using new PET radiopharmaceuticals to be used to diagnose neurological diseases,
cancers, diabetes and cardiac diseases.  The licensee utilizes a dose calibrator that has
all the required daily, quarterly and annual checks performed.

The technologists interviewed showed a high level of competency.  Appropriate survey 
meters were utilized, and personnel exposure results were below regulatory limits. 
Licensee personnel (and RSO) conducts an initial review of each proposed protocol 
which the broadscope Radiation Safety Committee, Human Use Research 
subcommittee and RDRC give final approvals before the protocol can be implemented. 

Independent radiation measurements were taken in the hot lab and scan rooms, 
(Ludlum 2401-P, SN 344895, Cal: 04/12/2021; Ludlum 2401p, SN 231352, Cal 
09/24/21) and within regulatory requirements and postings.  The following records were 
reviewed: audits, sealed source inventory/leak tests, instrument calibrations, training, 
dosimetry, waste disposal, and surveys. 

2. Material Receipt, Use, Transfer, and Control

a. Inspection Scope

The inspectors reviewed the material receipt, use, transfer, and control of the licensee’s
programs through interviews with workers, demonstrations by workers performing tasks
regulated by NRC, and a review of selected records.

b. Direct Observations/Interviews and Record Review

The inspectors toured the imaging rooms, and hot lab.  Due to having no patients
scheduled for the day of the inspection, the inspectors observed a package receipt,
explanations of procedures to patients, and explanations of any
preparations/administrations of patient dosages.
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The inspectors did a records review, which included radiation safety program audits, 
sealed source inventory and leak test records, dosimetry reports, calibration records, 
survey records, package receipt and return records, daily quality control records, training 
records, and decay-in-storage records.  

The following is a summary of the findings from the observations, interviews, and record 
review: 

YU utilized one Jubilant Ruby Sr-82/Rb-82 generator system in the PET Center
from November 2020 through October 2021.  Due to the inherent design of the
generator the licensee is unable to comply with 10 CFR 35.60 and 10 CFR 35.63
while using this equipment.   Specifically, 10 CFR 35.60 which requires, in part,
that licensees calibrate the instrument used to measure the activity of the dosage
before it is administered to each patient or human research subject.  This
calibration may either be performed in accordance with nationally recognized
standards or calibration instructions provided by the manufacturer.  Contrary to
the above, YU was unable to calibrate the generator in accordance with the
regulations because there are currently neither nationally recognized standards
nor specific calibration procedures for calibrating detectors in a dynamic mode
(i.e. while liquids are flowing past the detector).  Until such standards or
procedures are developed, compliance with 10 CFR 35.60 is not possible.
Secondly, 10 CFR 35.63 which requires, in part, that a licensee determine the
activity of each dosage administered before each medical use.  Due to the short
half-life of Rb-82 and direct infusion of the Rb-82 into the patient, users of this
generator system are unable to measure patient dosages of Rb-82 prior to
administration.  Although violations of 10 CFR 35.60 and 35.63 were identified
which, in accordance with the NRC Enforcement Policy, would normally be
categorized a SLIV, YU met all the criteria listed in NRC Enforcement Guidance
Memorandum (EGM) 13-003, “Interim Guidance for Dispositioning Violations
Involving 10 CFR 35.60 and 10 CFR 35.63 for the Calibration of Instrumentation
to Measure the Activity of Rubidium-82 and the Determination of Rubidium-82
Patient Doses,” dated April 18, 2013.  Specifically: (1) YU has written test
procedures to ensure that the infusion pump flow rate is consistent and accurate,
and that the radiation detector meets the manufacturer’s specifications; (2) YU
has confirmed that the required infusion rate and radiation detector tests were
performed within the last twelve months, and has maintained records
documenting the performance and results of these tests; (3) Two of the AU  for
medical uses under 10 CFR 35.200 who are using the Rb-82 generator and
infusion cart, have successfully completed training specific to the manufacturer
and model of generator and infusion cart being used, and documentation of
satisfactory completion of such training has been maintained; and (4) YU has
recorded the activity of each dosage administered, as provided by the infusion
cart.  Therefore, the NRC is exercised enforcement discretion and did not pursue
any enforcement action for these violations.
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c. Conclusions

During the inspection two severity level IV (SLIV) violations of NRC requirements were
identified. The violations involved the failure to calibrate instrumentation used for direct
measurements and determine the dosage of unsealed byproduct material prior to
administration to each patient in accordance with 10 CFR 35.60 and 35.63. The NRC is
exercising enforcement discretion in accordance with NRC Enforcement Guidance
Memorandum (EGM) 13-003, “Interim Guidance for Dispositioning Violations Involving 10
CFR 35.60 and 10 CFR 35.63 for the Calibration of Instrumentation to Measure the
Activity of Rubidium-82 and the Determination of Rubidium-82 Patient Doses,” dated April
18, 2013.

3. Exit Meeting

On February 16, 2022, the inspector conducted an onsite preliminary exit meeting with
YU.  The inspection findings and apparent violations and the use of enforcement
discretion were discussed.  The licensee acknowledged the inspection findings.  On 
April  a final exit meeting was held with the licensee.
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ATTACHMENT 

PARTIAL LIST OF PERSONS CONTACTED 

+Individual(s) present for onsite exit meeting February 16, 2022
*Individual(s) present for final exit meeting , 2022

+ Neil Whiteside, YU ARSO,
+ Kevin Charbonneau, EHS Associate Director
+ Zachary Tribbett, RSO (via Zoom)
+ Elisa Hidelco, CNMT
+ Dr. Sinusas, AU
+ Cynthia Smith, Associate Provost over EHS
+ Pete Rheinhart, EHS Director
+ Rich Carson, PET Center Director
+ June Sampson, Medical HP, PET Center
+ Josh Armstrong, Safety Rep @ PET Center
+ Jay Small, EHS Rep @ PET Center
+ Alyssa Greenwald, YU OGC

INSPECTION PROCEDURES USED 

IP 87130, Nuclear Medicine Programs, Written Directive Not Required 

LIST OF ACRONYMS USED 

AU: Authorized User 
CFR:  Code of Federal Regulations 
EGM: Enforcement Guidance Memorandum 
YU: Yale University 
NM: Nuclear Medicine 
NMT: Nuclear Medicine Technologist 
NRC: Nuclear Regulatory Commission 
PET: Position Emission Tomography 
RSO:  Radiation Safety Officer 
SLIV: Severity Level IV 
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