
 

  
 

March 3, 2023 
 
U.S. Nuclear Regulatory Commission - Region III   
2443 Warrenville Road 
Lisle, IL 60532 
[Email:  RidsRgn3MailCenter@nrc.gov] 
[Email:  jason.draper@nrc.gov] 
 
Subject: Saint Louis University NRC License No. 24-00196-07, Docket No. 030-

11789 – 30 Day Written Report Regarding Loss of Licensed Materials  
 
Dear Region III Administrator: 
 
Following this cover letter is our 30-day Incident Report regarding the loss of 
licensed materials that occurred on Wednesday, February 1, 2023, was 
discovered missing on Thursday, February 2, 2023,  and was reported by 
telephone to the NRC Headquarters Operations Center on Friday, February 3, 
2023. 
 
I subsequently spoke to Jason Draper on Thursday, February 9, 2023.  Per Jason’s 
request, I have also copied him. 
 
Please contact me if you have any questions regarding the report. 
 
 
Sincerely, 

 
Mark G. Haenchen, M.S., J.D. 
Radiation Safety Officer 
Executive Director, Environmental Health and Safety 
 
 
 
Copies to: Dana Baum, Ph.D., Chairperson, Radiation Safety Committee 
 Matthew Christian, Associate Vice President for Research 

Kelly Baumer, Vice President Specialty Services, SSM Health Saint 
Louis University Hospital 

 Kevin Ferguson, Associate Radiation Safety Officer 
 
 

 
 
EXECUTIVE DIRECTOR,  
ENVIRONMENTAL 
HEALTH & SAFETY 
 
1402 South Grand Blvd. 
Caroline Building – C305 
St. Louis, MO 63104 
 
P  314-977-6885 
F  314-977-5560 
mark.haenchen@slu.edu 
 
www.slu.edu 
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   Licensee:  Saint Louis University (Inclusive of SSM Health Saint Louis University Hospital) 

   NRC License Number:  24-00196-07     Dockett No. 030-11789 

   Date Licensed Material Discovered Missing:  Thursday, February 2, 2023 

   Date Reported by Telephone to NRC Headquarter Operations Center:   Friday, February 3, 2023 

   NRC Time Stamp:  19:35 Eastern Event No.:  56377 

 

Introduction:  In accordance with 10 CFR 20.2201 (b), Reports of theft or loss of licensed material, the 
following details are being reported. 

1. Description of the Licensed Material Involved (including kind, quantity, and chemical and 
physical form): 

A. Licensed Material Description:  Xofigo® radium Ra-223 dichloride injection for patient 
treatment (Ra-223 injection), in yellow shipping box measuring approximately 12 inches long, 
6 ¼ inches wide, 6 inches tall. 

B. Activity:  146.5 microcuries calibrated for Thursday, February 2, 2023 @1:00 PM. 

2. Description of the circumstances under which the loss or theft occurred:   

A.  Summary:   

On Wednesday, February 1, 2023, at approximately 11:30 AM the yellow shipping box 
containing the Ra-223 injection for patient treatment was delivered to the Nuclear Medicine 
Hot Lab (NMHL) at SSM Health Saint Louis University Hospital, with administration planned 
for the following day at approximately 1:00 PM.  The NMHL door is secured by card reader 
access.  (NMHL door access reports were reviewed as part of the investigation.)  On Thursday, 
February 2, 2023, at approximately 1:00 PM, Nuclear Medicine Technologists discovered the 
yellow box containing the Ra-223 injection missing.  A photo of a similar box from a 
subsequent Ra-223 injection shipment is included as Exhibit A. [See Exhibit A] 

Based on extensive search  within the Department of Nuclear Medicine on the afternoon of 
February 2, 2023, and detailed review of each Nuclear Medicine Technologist’s activities in 
the Nuclear Medicine Hot Lab on February 1, 2023, it was concluded that the box containing 
the Ra-223 injection had accidentally been discarded in the regular trash sometime that 
afternoon.  Afterwards, the receptacle for regular trash generated in the NMHL was removed 
from the NMHL and placed in the hallway immediately outside the door of the NMHL for 
housekeeping disposal.  Based on review of housekeeping procedures, the NMHL regular 
trash can plastic liner (bag) containing the regular trash was emptied into a larger rolling 
trash can late that afternoon.  The contents of the larger rolling trash can were subsequently 
placed into a larger rolling trash cart located in the nearby housekeeping closet.  At 
approximately 7:00 PM, the larger rolling trash cart was pushed to the loading dock and 
emptied into one of the roll-off dumpsters with an integrated compactor.  At approximately 
3:00 AM, the roll-off dumpster was picked up by the waste disposal company and 
transported to a landfill where contents were subsequently disposed. 
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B.  Detailed Review and Investigation – Events on the Date of Loss:  Wednesday, February 1, 
2023: 

(1) Wednesday, February 1, 2023 11:30 A.M.:  The Ra-223 injection ordered through 
Cardinal Health was delivered by the Cardinal Health courier on Wednesday, February 1, 
2023 at approximately 11:30 AM, having been escorted to the NMHL by Nuclear 
Medicine Technologist (NMT) “A”.  The courier placed the package on the NMHL bench 
where doses are normally set for pending administrations.  NMT A promptly surveyed, 
wipe tested and logged the package into the Nuclear Medicine database at 11:35 AM.  
The opened package, with dose remaining inside, was left on the NMHL benchtop for 
doses. Regular hot lab activities of preparing and administering doses for that day’s 
patients continued though the afternoon. 

(2) Wednesday, February 1, 2023 1:05 P.M.:  Within the NMHL, there was a decay-in-
storage (DIS) waste clean-out, from about 1:05 PM to 1:30 PM.  During this period, NMT 
A and a second Nuclear Medicine Technologist (NMT B) worked together removing, 
monitoring, and dispositioning of DIS waste.  This included several shipping boxes that 
had previously contained other therapy treatment doses.  After obliterating labels (by 
marking through the label or cutting the label from the surface of the box) and 
radioactive markings (by marking through with a black marker), the boxes were placed in 
the hallway outside of the Hot Lab, empty of doses but containing Styrofoam and other 
packing materials, depending on package type.  Boxes were subsequently removed from 
the hallway for disposal as regular trash by housekeeping, per normal housekeeping 
procedures.   Both NMT A and NMT B were interviewed on February 2nd and 3rd, 2023, 
and both stated the shipping box containing the Ra-223 injection remained on the NMHL 
dose bench when they left the NMHL upon completion of the DIS cleanout activities. 

(3) Wednesday, February 1, 2023 1:46 PM:  A third Nuclear Medicine Technologist (NMT C), 
entered the Nuclear Medicine Hot Lab at 1:46 PM.  During NMT C’s routine retrieval of 
doses for patients, NMT C exited and reentered the NMHL several times. NMT C’s final 
exit was at about 2:33 PM.  NMT C stated when interviewed on February 3, 2023 that 
that NMT C did not recall seeing the shipping box the radium Ra-223 injection on the 
NMHL dose bench while in the NMHL on February 1, 2023.  NMT C later stated that NMT 
C vaguely recalled seeing the yellow box at some point during the day, but that NMT C  
does not normally pay attention to the therapy doses because administering or accepting 
therapy dose deliveries is specifically not part of NMT C’s responsibilities, as a traveler 
NMT. 

(4) Wednesday, February 1, 2023 3:15 PM:  A fourth Nuclear Medicine Technologist (NMT 
D), who had been working in PET-CT earlier in the day, but splits time in Nuclear 
Medicine, arrived in the Nuclear Medicine Department at about 3:15 PM to clean-up and 
perform end of day surveys in the Hot Lab and the patient injection rooms, etc.  NMT D 
entered the NMHL at 3:36 PM and completed end of day efforts at 3:44 PM, including 
placement of the trash can for regular trash generated within the NMHL into the hallway 
just outside of the Hot Lab.  NMT D stated on February 2, 2023 and also when 
interviewed on February 3, 2023 that NMT D had not observed the yellow shipping box 
on the Nuclear Medicine Hot Lab benchtop or among the discarded boxes in the hallway 
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outside of the Nuclear Medicine Hot Lab. 

C.  Detailed Review and Investigation – Discovery of Loss and Investigation:  Thursday, 
February 2, 2023. 

The Imaging Services Manager was contacted at 1:54 PM by NMT B to come to the Nuclear 
Medicine Department and upon arrival was informed that Ra-223 injection calibrated for 
February 2, 2023 @ 1:00 PM was missing.  NMTs had been searching for the package for the 
previous 45 minutes and had gone down to the lower level of the hospital searching waste 
rooms and obtaining details about the wase disposal process from Environmental Services.  
The Imaging Services Manager also searched the NMHL and reviewed with the NMTs their 
recollection of the missing Ra-223 injection and also contacted the Director of Security.  He 
had NMT B contact the Associate RSO, who was notified at approximately 2:00 PM, who 
immediately  notified the RSO shortly after 2:00 PM.  The RSO called the Security Director to 
review the regular trash disposition logistics, with plans to meet the Security Director at the 
loading dock where the roll-off trash dumpsters are located.  Both the RSO and ARSO arrived 
in the Nuclear Medicine Department at approximately 2:30 PM. 

The RSO and ARSO reviewed the situation details with each of the four NMTs and the 
Imaging Services Director.  The NMHL was again visually inspected, including the Hot Waste 
Storage Room.  Other areas of the Nuclear Medicine Department were inspected as well.  
The RSO and ARSO then met the Security Director in the Nuclear Medicine Department, and 
accompanied him to the loading dock to observe the roll off dumpsters and discuss normal 
trash logistics and disposal timelines.  Before leaving the area, the RSO and ARSO also 
inspected the PET-CT Hot Lab.  None of the inspections turned up the missing yellow shipping 
box containing the Ra-223 injection. 

The Security Director reviewed the card reader access report for the NMHL door for the 
period February 1, 2023 12:00 PM to February 2, 2023 3:00 PM and provided a PDF of the 
report via email on February 2, 2023 at 4:23 PM.   The Security Director, the Imaging Services 
Manager, and the RSO each independently reviewed the report and determined that all 
entries appeared normal, with no unauthorized entries.  The Security Director also planned 
to download reports for several security cameras covering building entrances/exits and to 
review for any unusual activity.  (This was completed early during the following week; the 
Security Director was unable to identify anything that looked like the missing yellow box being 
transported through the hospital.  He noted that all of the cameras are well away from the 
NMHL.) 

D. Detailed Review and Investigation – Continuing  Investigation:  Friday, February 3, 2023. 

The RSO discussed the state of the investigation with the Director of Security and requested 
that the housekeeping staff that services the Nuclear Medicine department be contacted.  
The Director of Security contacted Housekeeping management.  The housekeeping 
supervisor had spoken with the housekeeper on the afternoon of February 2, 2023, after 
being contacted by the Imaging Services Manager that afternoon, and the housekeeper 
stated that she had not seen the box in question on the afternoon of February 1, 2023. 

The RSO requested a meeting with all of the Nuclear Medicine staff, including Authorized 
Users.  The meeting was held at 1:00 PM on February 3, 2023.  The matter of the missing box 
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containing the Ra-223 injection was reviewed in detail, as well as NRC reporting 
requirements.  Following the one-hour meeting, each of the four NMTs were interviewed by 
the RSO one-on-one to review the access log times for their periods in the NMHL on the 
afternoon February 1, 2023, discuss their activities within the NMHL during those periods, 
and to ascertain any firm recollections of disposition of the missing yellow shipping box with 
the Ra-223 injection into the regular trash, or placement in the hallway as regular trash.  
None of the NMTs recalled having themselves disposed of the missing box with the Ra-223 
injection, or seeing the box in the hallway outside of the NMHL for disposition as normal 
trash.  (Details of these interviews are reported above in Section 2.B.) 

Following these meetings, while reviewing some additional details in the corridor outside of 
the NMHL  with one of the NMTs, the RSO had the opportunity to meet with the 
housekeeper assigned to the Nuclear Medicine areas.  He presented a photo of a similar box 
and asked if she had seen a box like it in the hallway outside of the NMHL on the afternoon of 
Wednesday, February 1, 2023.  She confirmed that she had not. 

3. Statement of Disposition, or Probable Disposition, of the Licensed Material Involved:   

The Ra-223 injection while still in the original shipping box was accidentally disposed of in the 
normal trash on the afternoon of Wednesday, February 1, 2023, and ultimately disposed of in a 
landfill on the following morning.    

The yellow shipping box containing the Ra-223 injection was very likely to have been 
accidentally presumed to be empty of the actual Ra-223 injection, while still containing the 
Styrofoam packing materials (top and bottom) and the box discarded in the normal trash after 
obliteration of the labels and radioactive markings.  The cycle for normal trash disposal would 
have placed the Ra-223 injection (still within the original shipping box) in the roll-off dumpster 
for normal trash at approximately 7:00 PM on February 1, 2023, which would have been picked 
up by the waste disposal company at approximately 3:00 AM on February 2, 2023 and 
transported to a landfill. 

4. Exposures of Individuals to Radiation, Circumstances under which the exposures occurred, and 
the possible total effective doe equivalent to persons in unrestricted areas: 

Based on the emission spectrum from Ra-223, primarily alpha particles, combined with the Ra-
223 injection packaging, there were no exposures of individuals to radiation in unrestricted 
areas.  Upon package arrival in the NMHL on February 1, 2023 when the Ra-223 injection 
shipment was surveyed and checked in, measurements at 1 meter from the box surface were 
0.03 mR/hr (background) and measurement in contact with the box was 1 mR/hr.  The box was 
not handled directly once disposed of, having been placed in a plastic lined trash can.  Only the 
plastic liner would have been handled when emptying the trash can. 

 

5. Actions that have been taken, or will be taken, to recover the materials:   

An extensive search was initiated on Thursday afternoon, February 2, 2023 upon discovery that 
the Ra-223 injection in its yellow shipping box was missing.  This included searching throughout 
the Nuclear Medicine Department, the PET-CT Department, the lower level of the hospital waste 
rooms, and learning of the waste disposal processes for regular trash from Environmental 
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Services.  Based upon all of the available information, it was determined that the missing Ra-223 
injection had been disposed of in normal trash on the Wednesday afternoon, February 1, 2023, 
and ultimately disposed of in one of the roll-off dumpsters that evening, and picked up by the 
waste disposal company at 3:00 AM the following morning, Thursday, February 2, 2023.  
Because of the very low risk of any exposure of persons to radiation from the Ra-223 emission 
profile, the very improbable proximity to any persons, the containment within the syringe and 
the shipping box with packing materials, and the short physical half-life of 11.4 days, it was 
determined that recovery of the missing Ra-223 injection from the landfill was not necessary.  
Furthermore, it was concluded that to attempt retrieval of the Ra-223 injection from the landfill 
would pose significant and completely unnecessary safety risks due to the physical hazards 
associated with searching a landfill. 

6. Procedures that have been, or will be, adopted to ensure against a recurrence of the loss or 
theft of licensed material: 

The following procedures have been adopted to ensure against the accidental disposition of a 
therapy treatment dose shipping box with the dose remaining inside of the box. 

A. Designated Area for Incoming Therapy Treatment Shipments:  A specially designated area 
has been assigned for incoming shipping boxes containing therapy treatment doses to be 
placed on arrival and after check-in of the package.  This included placement of a sign on the 
wall in this area.  [See Exhibit B] 

B. Formalized Procedure for Disposition of Empty Therapy Treatment Shipping Box:  A 
formalized procedure for inspection and disposition of empty therapy treatment shipping 
boxes has been implemented assuring consistency in avoidance of a repeat occurrence of 
accidental disposition of a box still containing a therapy treatment dose. 

 

 

 

 

 
A roll of 500 6-inch x 6-inch “EMPTY” labels was ordered and is available in the NMHL.   
[See Exhibit C.] 

 

Procedure for Disposition of Empty Shipping Box for Therapy Treatments 

1. The shipping box is opened, and the internal Styrofoam lid or other lid is removed. 
2. Box is visually verified to be empty of any syringe and inner syringe container. 
3. Box and Styrofoam lid are surveyed and found to be at background. 

a. All radioactive labels are defaced or removed. 
b. Imprinted words on box stating “radioactive” are defaced or removed. 

4. Preprinted “EMPTY” label (6 inches x 6 inches) is affixed to one of the sides of the 
open box. 

5. Box labeled “EMPTY” is placed in hallway as regular trash. 
6. At no time is a box labeled “EMPTY” placed in the hot lab trash can for regular waste. 
 
Note:   The placement of the “EMPTY” label on the box is the NMT’s certification that the 
box has physically been inspected to be empty, and radiologically surveyed to be free of 
contamination before placement of the empty box in the hallway outside of the Nuclear 
Medicine Hot Lab as regular trash. 
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C. Installation of Security Cameras:  A quote has been obtained and an order placed (PO 
issued on 02/14/2023) for four new security cameras to enhance security and accountability 
in the event of any future incidents.  The planned locations for new security cameras are 
within: 

(1) Nuclear Medicine Hot Lab 

(2) Nuclear Medicine Department main corridor 

(3) PET-CT Hot Lab 

(4) PET-CT main corridor 
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EXHIBIT A-1 

Example of Missing Box (Exterior) Flaps Closed and Open 

(Photos from subsequent shipment) 
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EXHIBIT A-2 

Example of Missing Box  (Interior) 

(Photo from subsequent shipment) 

 

Shown with Styrofoam packing lid still in box.  In front of Dose Bench in Nuclear Medicine Hot Lab. 
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EXHIBIT A-3 

Example of Missing Box  (Interior) 

(Photo from subsequent shipment) 

 

Shown with syringe shipping container visible (w/o Syringe) and interior Styrofoam packing lid removed. 
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EXHIBIT B 

New Designated Location for Incoming Therapy Treatment Doses 
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EXHIBIT C 

Roll of 500 “EMPTY” Labels (6” x 6”) for Empty Dose Shipping Box Disposition 

(Nuclear Medicine Hot Lab dose bench in background) 
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