
Mallinckrodt 
Pharmaceuticals 

October 8, 2014 

Ms. Cynthia Pederson 
U.S. Nuclear Regulatory Commission, Region Ill 
2443 Warrenville Road, Suite 210 
Lisle, IL 60532-4352 

RE: NRC Materials License Number: 24-04206-01 
Docket Number: 030-00001 
NRC Event Notification Number: 50494 

Dear Ms. Pederson: 

Mallinckrodt is providing this letter to the Nuclear Regulatory Commission (NRC) pursuant to a telephone 
report made in accordance with 10 CFR 20.2201(a). Specifically, Mallinckrodt reported a loss of licensed 
material to the NRC Operations Center on September 25, 2014. As reported, six (6) depleted Uranium 
shields associated with our Mo-99/Tc-99m generator product were determined lost on September 18, 
2014. Mallinckrodt initiated an investigation in an effort to locate the missing packages containing these 
generators and shields. A summary of events and contributing factors are detailed below in a sequence 
described in 10 CFR 20.2201 (b): 

i. Description of licensed material: 

The missing material consists of six (6) depleted Uranium shields used to provide shielding for 
our Mo-99/Tc-99m generators. Each shield is solid depleted Uranium metal encased in stainless 
steel. Each shield weighs approximately 65 pounds and contains approximately 8.1 millicuries of 
Uranium-238. Each shield is stamped with a unique serial number, barcode, and the legend 
"Caution- Radioactive Shielding- Uranium." 

ii. Circumstances under which the possible loss occurred: 

The six (6) generators with depleted Uranium shields were shipped to Mallinckrodt customers 
during the time period of May through September, 2013. The customers were able to provide 
documentation confirming the packages (1 used/expired generator per package) were offered for 
transportation back to the Mallinckrodt manufacturing facility located in Maryland Heights, 
Missouri. The generators were accepted by a Mallinckrodt-contracted ground courier at the time 
of pick-up at the customer facility. 

It is a practice of the ground couriers to consolidate the generators being returned to Mallinckrodt 
at one of their own warehouse facilities. The couriers further consolidate the return generators 
collected in a given region and transfer to a line-haul transport system for subsequent delivery to 
Mallinckrodt. Mallinckrodt uses barcode scanning technology to inventory all generators with 
depleted Uranium shields shortly after delivery to the Mallinckrodt facility. There is no indication 
via the barcode tracking system that the depleted Uranium shields referenced above have been 
received at the Mallinckrodt Maryland Heights facility. 

Further processing of the returned generators involves the break-down of each unit, revealing the 
specific serial number associated with each depleted Uranium shield. The shield number is 
recorded and tracked during an inventory and survey process. To date, the six (6) depleted 
Uranium shields have not reentered our inventory for re-use in support of our Mo-99/Tc-99m 
generator production and distribution processes. 

2703 Wagner Place, Maryland Heights, MO 63043 • www.mallinckrodt.com RECEIVED OCT 0 9 2014 



iii. Statement of probable disposition of licensed material: 

Mallinckrodt believes the packages containing the generator with depleted Uranium shields most 
likely remain within control of the couriers involved in transporting these packages. 

iv. Exposure of individuals to radiation and possible total effective dose equivalent to persons in 
unrestricted areas: 

Exposure to individual members of the public is expected to be minimal. The exposure rate 
observed from an individual depleted Uranium shield has been measured to be 3.1 mR/hour on 
contact and 1.2 mR/hour at a distance of one (1) foot from the surface of the generator. As a 
result of the low exposure rate and physical form of the material, the radiation exposure and total 
effective dose rate equivalent are expected to be minimal. 

v. Actions that have been taken, or will be taken, to recover the material: 

Mallinckrodt required the involved couriers to conduct a search verifying that the packages 
(containing the missing Mo-99/Tc-99m generators with depleted Uranium shields) were not 
present in their immediate and/or regional warehouse. Mallinckrodt received verification from the 
couriers that these search efforts have been completed. 

As previously reported, Mallinckrodt utilizes an electronic tracking system to monitor the inventory 
of depleted Uranium shields- both on and off site. The electronic tracking system allows for near 
real-time inventory management and provides an indication when shields are received through 
the established generator return program. This type of tracking information is helpful for our track 
and trace processes associated with our depleted Uranium shield inventory. 

vi. Procedures or measures that have been, or will be, adopted to ensure against a recurrence: 

As previously indicated, Mallinckrodt has conducted a thorough investigation of this event and 
has identified several areas in which the tracking of depleted Uranium shields will be altered. 
Mallinckrodt's Maryland Heights facility Mo-99/Tc-99m Generator Reclamation department will 
perform a test to determine the level of accountability during the shield receipt process. This test 
will verify if courier deliveries are accurate, to allow for an improved accuracy of on-site shield 
inventories. 

Mallinckrodt expects the packages containing the lost depleted Uranium shields may still be returned to 
the Maryland Heights facility, at which time we would become aware of this by virtue of the shield tracking 
system. We will advise you of any new information regarding this matter as it becomes available. 

Please contact either Scott Surovi, Radiation Safety Officer (314-654-7444) or Manuel Dfaz, Health 
Physics Manager (314-654-7661) if you have questions and/or require further information. 

Sincerely, 

C[jdL[a-
Dale Eyman 
Site Director 

C: E. Berry- Mallinckrodt 
M. Dfaz- Mallinckrodt 
A. Faust- Mallinckrodt 
J. Schuh - Mallinckrodt 
S. Surovi - Mallinckrodt 
K. Lambert- US NRC, Region Ill 
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