
The George Washington University Medical Center
Office of Laboratory Safety.
2300 Eye St. NW. Suite 627
Washington, DC 20037 , .

Ph: 202-994-2630
Fax: 202-994-1813

October 15, 2008

Michael Lesar
Chief Rulemaking, Directives, and Editing Branch
Office of Administration, Mail Stop T-6D59
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
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Re: Security and Continued Use of Cs-137 Chloride Sources

Dear Mr. Lesar,

This letter is in response to the NRC's request for comments regarding any
regulatory action involving discontinuing the use of CsCI sources.

GWU conducts biomedical research often under grants from the NIH or other U.S.
government agencies. A Cs-137 irradiator is a vital tool that is used in some of this
research. It is the tool of choice for gamma irradiations.

The irradiator we use was purchased in 1986 and can likely be used for another 10
to 30 years. It is easy to use and maintain. It is stable, reproducible, consistent
and reliable. Since the Increased Control orders of 2005 and 2007 there have been
substantial changes to increase the security of the irradiator.

GWU is not a large research institution however; we currently have 5 Principal
Investigators that are conducting research that requires the use of the irradiator.
This research is critical to our institution.

Following are examples of some of the work that is being conducted:

Immunology research - Kahn Lab

To perform world-class immunology research, researchers must have access to
irradiation machines containing a strong gamma ray emitter such as Cs-137 or Co-
60. Without this tool the ability to measure the effectiveness of new vaccines is
very limited and will likely hinder the development of effective new strategies to
combat human disease.

Grant #s:

5R01A[071778-04 Dendritic cell responses to microsporidians.
5R01AI043693-11 Ecephalitozoan cuniculi-Host immunity and pathogenesis.
2R01AI033325-16A2 Long-term immunity against Toxoplasmosis.
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Irradiator Use for this research:

This research is working on understanding the development of long term CD8 T cell
mediated immunity against two intracellular pathogens, E. cuniculi and T. gondii.
The three grants total more than $6,000,000 over 5 years are dependent upon the
use of the Cs-137 irradiator.

One focus of long term immunity development is on the role of dendritic cells (DC)
in development of immunity. There are no methodologies to date that are effective
to deplete DC in vivo other than sub-lethal whole mouse irradiation and bone
marrow chimerism. To perform this operation, mice must have their bone marrow
completely destroyed and this is accomplished via irradiation. Once this is
accomplished, the bone marrow of the now bone marrow depleted mice is replaced
with bone marrow from a transgenic mouse strain which expresses the diphtheria
toxin receptor on the surface of bone marrow derived cells. This allows the
researcher in this case to perform targeted depletion of DCs without severe toxicity
associated with either in vivo antibody or Chlodrinate liposome depletion of DCs.

In addition to DC depletion, irradiation is required to treat the parasite, which we
study, when used as a stimulant to test the efficacy of our vaccine designs and our
hypothesis. Finally, use of the irradiator is required for treatment of target cells
used in many of our CD8 memory T cell recall assays.

Overall without the use of an irradiator, much of ours and other world renowned
labs work would be impossible.

Development of HIV Mouse Model - Kashanchi Lab

We have used a Cs-137 irradiator in the development of a novel HIV mouse model.

Grant #s:

We currently have NIH funded research, R21 A1071903 entitled "A human stem cell
mouse model for HIV Expression and Inhibition" (GWU PTA: 27508 2 CCLS90282F,
Banner #8343800) which relies on our mouse model. The award dates are
06/01/06 - 05/31/08 with a one year no cost extension period to 05/31/09. The
total funding for this award was $415,205 including both direct and indirect costs.
We also have multiple additional ongoing and planned projects in the lab that rely
on the use of this mouse model and thus the Cs-137 irradiator. Finally, we have
recently submitted (Sept 7, 2008) a NIH R01 application entitled "Effect of
Roscovitine derivates on HIV transcription" that utilizes our HIV mouse model.

Irradiator Use for this research:

In this new mouse model Rag2-/-yc-/- mice are sub-lethally irradiated at a dose
of 3.5 Gy using a Cs-137 irradiator (to destroy any residual endogenous immune
system). Human cord blood stem cells are then implanted into immunodeficient

Page 2 of 6



GWU Comments on Continued Use of CsCl Sources - October 2008

mice and allowed to reconstitute a' human immune system in vivo followed by
infection with HIV-1. A number of recent publications using this strain as well as
reconstitution in NOD/SCID mice with human stem cells show a very promising
path for a feasible HIV/AIDS animal model.

Response to Questions Used for the CsCI Workshop

We have responded to the questions used for the CsCI workshop that are applicable

to our situation.

Issue No. 1.2: Feasibility of the Use of Isotopes Other Than Cs-137

Q1.2-1. (a) Can cobalt-60 (Co-60) be substituted for radioactive CsCI for
any applications?

It is possible that Co-60 could be used in place of Cs-137 for gamma irradiations.
However this change would have to be examined on a case-by-case basis to insure
there are no differences in the biological effect that may be caused by using a
higher energy gamma ray.

For some of the research at GWU, we rely on a body of work that that used Cs-137
as the irradiation source. We would have to insure that a change to Co-60 will not
affect the validity of our research.

(b) If so, what types of applications?
The types of applications we are typically involve the irradiation of cells in-vitro and
irradiation of small animals (mice).

(c) If not, why not?
It is also possible that there are differences between Cs-137 and Co-60 related to
the difference in energy of the gamma rays. We would need to examine each
research protocol regarding this issue.

Q1.2-2. Can the shielding challenges for Co-60 be addressed by switching
from lead shields to more effective tungsten or depleted uranium
shielding?
Assuming replacement of a Cs-137 irradiator with a Co-60 irradiator was proposed,
we would have to consider the logistics of housing an irradiator that is likely to be 3
to 4 times the weight of a small Cs-137 irradiator. The design of the concrete slab
floors can usually accommodate a small irradiator (-3,000 Ibs). The floors, loading
dock and corridors may not accommodate a larger irradiator with a weight greater
than 5000 lbs let alone a 12,000 or 14,000 lb irradiator. Switching to tungsten or
DU (vs. lead shielding) would not obviate the issue of a much greater weight for a
Co-60 irradiator.
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Issue No. 2-Use of Alternatives Technologies

Q2-1. Are X-ray generators already commercially available as substitutes
for applications that do not require the gamma rays with Cs-137 and Co-
60?

It appears that there are at least 2 companies (PXI and Best Theratronics) that are
supplying x-ray irradiators that are designed for biomedical research. It is likely
that an x-ray irradiator could be used for the some of the research involving
irradiation of cells. However there is research that shows that there are differences
in the dose response curves for some cells from which we infer that there may be
differences in the dose response curve for the cells that we are irradiating. We
would have to investigate the impact of dose response, biological effects and
biological endpoints and any other differences on our research.

Q2-2. Are X-ray tubes cost-effective considering the initial cost, operating
costs, and requirements for more maintenance for periodic calibration and
replacement than radioactive sources?

Given:

Assuming we could use an x-ray irradiator, the X-ray Irradiator used as an example
in the NAS report is from a company in the U.S. Precision X-ray Inc. The PXI
model with the highest energy x-ray is the X-RAD 320 which produces 320 kVp x-
rays.

Price (installed, as per contact with PXI):
"base unit" - $135,000
"standard unit" commonly purchased - $160,000
"top model with bells and whistles" - $175,000

Periodic maintenance and repairs -unknown but estimated to be $5,000 per year.

Annual Maintenance Costs for the gamma irradiator currently used -_ $3,000 per
year

However future security increased controls ... at least 200 Office of Laboratory
Safety staff hours per year plus other indirect costs (security costs and other
personnel) could indirectly cost -$10k to $30k per year

Decommissioning cost on our irradiator - quoted from JL Shepherd July 2007 was
$30,000 plus an estimated $25,000 for shipping charges. Current costs may be
much higher.

Based on a simple cost analysis an x-ray irradiator does not appear to be cost
effective. Although the annual costs for an x-ray irradiator are comparable to costs
for an existing gamma irradiator, the irradiator we use was paid for many years ago
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and although over 20 years old still has of useful life of 10 to 15 years with minimal
maintenance costs.

There are costs for increased security of the irradiator but these have already been
incurred and we would incur these costs even if the irradiator was changed to a Co-
60 irradiator and we would incur additional costs since we may have to store our
irradiator until disposal was made available.

Also regarding gamma irradiators, we anticipate that there will be additional costs
for security improvements and the indirect costs related to changes and
improvements in security that will be incurred to maintain the increased security
and controls.

Q2-3. Is there any indication that the performance of the alternatives will
change (improve or worsen) with respect to Cs-137?

Research involving irradiation of bone marrow of mice dose is based on gamma
irradiation. Using x-rays has not been proven and due to the lower energy as
compared to Cs-137 will not deliver same dose in the same manner.

Issue No. 3.1: Potential Rulemaking Issues and Justification for Regulatory
Change
Q3.1-1. (b) What would be the impact to existing and future biomedical
research using these devices?
Some of the research uses a "mouse model" that was created with research that
used only gamma irradiation. Using x-ray irradiation potentially invalidates the
model.
For many of the research irradiation requirements it appears that the irradiation
could be performed using Cs-137 gamma rays or Co-60 gamma rays. Use of x-rays
introduces questions of dependency on the energy of the radiation that are not an
issue with above referenced gamma radiation.

(c) Can alternative technologies be used for medical applications and/or
biomedical research (research on animals and tissue?)
X-ray sources do not appear to be a viable alternative for "whole-body" irradiations
of small animals.

Q3.1-3. What would be the economic consequences to users if CsCI was to
be banned?
Assuming one of the potential alternatives was a Co-60 irradiator or x-ray irradiator
the costs would have to be borne by the research.

It also appears likely to GWU that if CsCI was banned, a new disposal option would
have to be available. The manufacturer is the only current option for disposition of
a Cesium Irradiator. If CsCI were banned it appears likely that they would not be
able to take back possession a cesium irradiator since a "ban" would eliminate
potential reuse of sources. As a radioactive waste, the sources from an irradiator
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would be a "greater than Class C waste", for which there is no current commercial
disposal option.

Changing from Cs-137 to Co-60 would require:
* New room to house the irradiator. Evaluation of the structure and potentially

reinforcement of the floor to support the weight of a new Co-60 irradiator.
Replacement of security and access controls.

• Revise all documents, amend license and provide refresher training to
irradiator users.

* Decommissioning of Cs-137 irradiator.
" Secure storage of the Cs-137 irradiator until disposal is established.
* Eventual replacement of the Co-60 source in 10 to 15 years with the

associated costs.

Ultimately, 'we think that it is possible that the additional expense and annual costs
could end biomedical research that uses gamma irradiation particularly at the
smaller institutions. This will then affect related research, researchers and grants.

Q3.1-5. (a) Should the NRC discontinue all new licensing and importation
of these sources and devices? (b) What is the regulatory basis? (c) Who
(NRC, DHS, or jointly) should conduct the risk analysis?

The NRC should not discontinue new licensing without ensuring that there is a
viable alternative to using CsCI. Including justification in the licensing process
should be used in to help limit the number of new licenses.

The risk analysis should include an entity with the ability to fully weigh the benefits

to the use of cesium irradiators.

Thank-you for this opportunity to provide comments on this issue.

Sincerely,

Gregory D. Smith, CHP
Radiation Safety Officer
The George Washington University

Page 6 of 6


