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General Comment

I am a graduate student in the department of nuclear engineering at NC State University in the
Retrospective Dosimetry and Nuclear Assay laboratory. I earned a B.S. in Radiation Technology/Health
Physics from Alcorn State University in 2014 and an M.S. degree in nuclear engineering from Texas
A&M University in 2017. In addition to my educational pursuit, I have over 6 years of working
experience in the areas of Radiation Protection both in an academic and medical setting. 

Approximately 5 months ago, I became aware of the petition referenced in Docket ID NRC-2020-0141.
Since then I have studied the petition and the supporting references. Frankly, I was surprised to learn that
extravasations had been exempted from reporting since 1980 based the fact that they frequently occurred
and were virtually impossible to avoid. I researched all that I could on nuclear medicine extravasations
and , infiltrations. Based of many published research, I learned a lot and discovered that the nuclear
medicine extravasation rate is high. The literature findings were supported by my own personal
observations, and most surprisingly by the official transcripts from two separate ACMUI meetings
discussing the extravasation topic in 2008 and 2009. At these meetings, nuclear medicine leaders on the
ACMUI confirmed that diagnostic extravasations were a quite frequent occurrence, that they were the
result of the administration tools and techniques and in some cases associated with young staff. They also
suggested that diagnostic administrations were not managed with the same care as therapeutic
administrations, which had far fewer extravasations. 

Based on my experience, I am aware of the NRCs risk-informed medical event reporting limit of 0.5 Sv
to tissue. While I was aware of the limit, it never occurred to me that diagnostic extravasations could
exceed this limit. When I saw the petition and the attached cases of FDG and MDP, I did not believe
them. I set out to simulate real-life scenarios using diagnostic Tc99m-MDP and F18-FDG. I also chose to
simulate Lu-177 to represent new therapeutics. I conducted a Monte Carlo simulation of a digital (ICRP
Reference) soft tissue phantom using GEANT4 Application to Tomographic Emission. I created realistic
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extravasations scenarios involving reasonable volumes of tissue and varying amounts of activity
representative of commonly delivered doses of these three radiopharmaceuticals. My results, which are
being submitted for peer-review, confirm that significant diagnostic and therapeutic extravasations "if
occurred" can routinely exceed medical event reporting. These absorbed doses also exceed thresholds that
will lead to deterministic effects for our patients. I will be sharing my approach in the coming months for
others to independently confirm my findings. 
 
I have also reviewed many of the public comments regarding the conflict of interest of the petitioner. I
encourage the scientific community not to focus too much on the petitioner. We should be happy that after
40 years, we have another opportunity to discuss extravasations again. Our decisions today will protect
another future generations. 
 
I write to support the petition for the following reasons;
 
1. An opportunity to review NRC's policy on reporting requirement of extravasations
 
2. New therapeutic drugs that are administered via IV were not available for years ago. A good example
is Lu-177, which has fairly high beta energy, and if extravasated can result in high tissue dose. 
 
Just the basics of radiation dosimetry, localized tissue dose from non-penetrating radiation source (e.g
electrons/beta emissions) can be significant. The radiation dose to tissue resulting from an extravasation is
a function of many variablesincluding the physical characteristics of the radiation, the distribution and
volume of extravasated activity, and the rate of biological clearance. The NRC should task some of their
physicist to conduct independent research. 
 
Thank you for considering my opinion
 


