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Federal government’s biomedical research 
agency

Employs 6000 scientists

Hosts thousands of fellows

Research in every aspect of biomedical 
science



License authorizes 26 sealed source 
irradiators

Irradiators used by 500 researchersIrradiators used by 500 researchers



Lethal irradiation in vitro

Sub-lethal irradiation in vitro

Lethal irradiation in vivo

Sub-lethal irradiation in vivo
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Study immune responses of cell types via 
proliferation assays

Incubate immune cells
Add stimulus being studiedg
Immune cells proliferate

Feeder cells needed for critical nutrients and 
signals
Feeder cells must not proliferate



Stem cell protocols

Cancer protocols



Create specific types of DNA damage

Study cell’s repair mechanisms
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“Living incubators”
Study of transplant rejection
Study of genetic basis of diseases

Ablate bone marrow and immune cellsAblate bone marrow and immune cells
Retain non-immune cells for critical nutrients
Inject genetically new bone marrow cells

Animal’s immune system now re-populated 
with functional characteristics of new cells



Induce DNA damage

Relevant in cancer research
Development of vaccines

DNA damage to impair ability of organism to 
cause disease 



Evolution of scrutiny and security

Increased Controls 2005, 2007
NNSA l i dNNSA voluntary security upgrades
NNSA irradiator hardening



Evolution of scrutiny and security

Increased Controls 2005, 2007
NNSA l i dNNSA voluntary security upgrades
NNSA irradiator hardening

Was it a hardship?
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◦ 700+ approved accessors
◦ 40+ opted out

► Non-negotiable price to pay for retaining Cs



“For most research there are no alternatives to 
Cs-137 irradiation because of the unique 
properties of Cs-137 radiation, such as high 
dose rates with uniform fields of lineardose rates with uniform fields of linear 
energy transfer.”



Existing research 40+ years old

Dose ≠ Dose unless RBE equal



Cs irradiators long-lived
Few mechanical problems
Little required maintenance

X-ray: PM (6 mo.) is crucial
Cannot risk tube burn-out



Cs: Depth dose is uniform and predictable

X-ray: OK for small volume of cells, maybe a 
mouse



Cs: Multiple (10-12) targets in one cycle

X-ray: 4-5 mice only



Cs: small footprint
Cs: No infrastructure support
◦ Power outlet
◦ High weight rated floor◦ High weight-rated floor
◦ Security upgrades

► X-ray: larger footprint
► X-ray: Possible infrastructure support 



Accurate, reliable, and rapid system for 
irradiating tumor cells, feeder cells, and 
lymphocytes.

Can do what x-ray or Co cannot.

Useful and necessary contribution to 
biomedical research.
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