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Hampton University Center for Advanced
Medical Instrumentation (CAMI)

Technology transfer is the mission

Technology transfer office (Ellen
Banks)
9 sensor patents, some pending

b Breast cancer imaging

b Brachytherapy monitoring

b Radiation treatment delivery

b Radiation treatment planning
Contractual agreements for
technology co-development in place
with

b Varian Medical Systems (treatment

planning algorithm development)

b lon Beam Applications (radiation
treatment imaging)

Research funding from DoD
(CDMRP), NHRC, Commonwealth

of Virginia, Varian Medical Systems,
NIH, NSF, DOE



Stereotactic Breast Imaging -
Biopsy Target Improvement

Stereotactic Imaging Table

¥ Licensing agreement currently under discussion

U.S. Patent 6,389,098ual ModeStereotactid.ocalization Method and Application

US Patent Application Serial N0.11/538,68hposed View and Dual Head Detector
Apparatus for Diagnosis and Biopsy with Image Processing Methods

US Patent Application Serial No. 11/538,6&3ylethod and Apparatus for Lesion Localization
Using a DualModality X-Ray/Gamma Biopsy System

US Patent Application Serial No. 11/538,6B8al Modality X-Ray/Gamma Biopsy System
Method and Apparatus for Combined Gamma/X-ray ImagisgdreotactidBiopsy



¥ eft: GBcintimammographVimage

¥iddle: X-ray image

¥Right: Overlay imageQuctalcarcinoma in situ, lesion size = 10
X 20mm)

Biopsied both locations - tumor found here!



Brachytherapy

¥ Radiation treatment delivery
via surgically implanted
catheters

¥ Prostate, lung, breast,
esophageal, cervical,..
cancers

¥ AAPMQ® TG56: "no practical
and validated dose
measurement technology is
available to the hospital
physicistO



Active Catheter Development

¥ |dea: What about scintillating
fibers INSIDE the brachytherapy
catheters for in-vivo dose
measurement?

¥ US Patent Application 2044323-
5002, Apparatus and Method for
Brachytherapy Radiation
Distribution and Mapping

b Active catheter detectors
b Scintillating fiber dosimetry

¥ In-vivo dose measurements allow
for real time evaluation of dose
delivered to patient. This . .
increases patient safety and Also use in partla}l
efficacy of treatment. breast irradiatiork ..




Shielded Mammosite Applicator

A P Radioactive seed
B B Multilumen,
silicone catheter
C D High Dose Rate
afterloader
D D Thin layer of
shielding
powders
E B Schematic
| diagram
. = of external
Explantation of the device due tmadequate magnet (arrows

balloon-to-skindistance was an depict the _attractive
overwhelming35% of all explanted patients ~Magnetic field)

U.S. Provisional Applicaton No. 60/849,020 AcceleratedPartial Breast Irradiation
With ShieldedMammoSitédpplicatorand Methodof Use



Hampton University Proton Therapy Institute




Hampton University Proton Therapy Institute
~$200M project

Construction started 7/2007

2/10/09
First patient 8/2010

Largest and most advanced in the -+
nation / world

At maximum capacity, will treat 15
patients / day

4 gantries, fixed beam room,
dedicated research line

COPN includes 2 PET/CT units (+2
more)

Technology developmentgsearch,
education




Development of @ioEclipseOfor treatment planning -
Varian Medical Systems, VA CTRF supporting

@  Eclipse is Varian Medical Systems treatment planning (software) product -
to determine patient dose delivery plan

@ A singlerelative biological effectiveness (RBE) valugapplied taall proton
patient treatment plansRBE=1.1

@  For mid-treatment volumia vivo RBE@ range from0.73 to 1.55vith a mean
of 1.1

@ Two <100MeV experiments show thHABE’s at thedistal declining edgeof
the treatment volumean bes to 8

@ Develop

product that
takes biology
into account!




