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MAIN IMAGING MODALITIES
Anatomy  Physiology Metabolic ~ Molecular
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Myocardial function.

Bone scan
PET scan




Nuclear Medicine for Imaging

& LT sz

Cr-51 28 d Red cell volume

Ga-67 792 h 94, 184, 296, 159  Tumor location &
inflammation
1-123 8.08 d 364.5 imaging of thyroid
In-111 67 h 173, 247, 393 Labeling white
blood cells
Tc-99m 6.02 h 140.5 Multi-purpose
- imaging
TI1-201 73 h 135, 167 Myocardial
imaging
Xe-133 53(d 81 Ventilation imaging

F-18 1.92 h PET Tumor imaging



Radiopharmaceutical administered
intravenously prior to undergoing a scan witha §
gamma camera -
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- Tumor Tagged with a Radiopharmaceutical I —




- Patient undergoing a scan using a Gamma Camera —




Photon Detection with
a Gamma Camera
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d = separation distance between consecutive planes
n = integer > 0




_ = (Planck’s constant) x (speed of light) / (Photon energy)
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Lens Substrates Lens Configuration

Copper Crystal Cube 4x4x4 mm3
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Diffraction response of the
prototype lens for a 122 keV
gamma-ray energy from a Co-57
source.

FWHM = 3 mm




Source Activity = 2310 micro-Curies
Centroid = 83.4 cm
FWHM = 16.7 cm
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Calculated Diffraction Efficiency for a
Single Lens

|
_-ﬁ




Expected Overall Efficiency

: I
For 1-Lens:
_, = (Diff. Eff.) x (155 cm?2 / 4 pi (100 cm)?)
=>  =3.7x10%

For a 9-Lens Array:
_=(3.7x10°)x9=3.3x 104

~ Gamma Camera:
_=~3.0x104 (%)

* E. L. Palmer, J. A. Scott and H. W. Strauss, “Practical Nuclear Medicine”, W. B.
Saunders Company, Philadelphia (1992)
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PEe Imaged With theTnew:systeny, by simply adjusting the
Spunce=toriensrand lens-to-detector distances.

= Because of the properties of photon diffraction, only ene
gamma-ray energy can be imaged at a time which can
significantly reduce the background contribution irem
scatter gamma rays.

eraddivonalfradieactivity:woeuldienecded enapatient

ho ha;W[gwﬂce the'new
ﬂ@em ensitiverenough’ to detectithe

emaining radioactivity.
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= \lonte Carlo'simulations to assess the
“performance of the medical diffraction lens
array system at different stages of;
development.

= Monte Carlo simulations for determining the
overall efficiency of the systemrunder
pgdierent clinical scenaries d Companso

Wmlﬁg

"“Grant proposal to the NIH.




Conclusions

SOk towards the realization or 2rnew

Maging sysiem  based on photen
diffraction continues.

= Preliminary phantom measurements,using
Tc-99m and Co-57 sources hiave yielded
encouraging results regarding improvead

s spatial resolution,and sensitivity of arle
i)







