Fluorine-19

Fluorine-19 ('°F) for magnetic resonance is a nucleus of great interest. Fluorine is a strong candidate for

MR spectroscopy and imaging because YF with a spin ¥2 nucleus and a natural abundance of 100%, has a
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romagnetic ratio close to that of 'H and a relative sensitivity approximately 85% that of 'H. With essentially no
in the body, there is no background signal. Additionally, the most electronegative of all elements, F has a

greater range and sensitivity to its environment via chemical shift than hydrogen does.
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The following highlights some of the major concepts that will be discussed in the presentation:
Why is "°F a good nucleus for magnetic resonance?
Pros:
a) '°F is the natural isotope an ~100% abundant (vs. e.g., '°F)
b) Spin %2 nucleus
c) High signal nucleus, compared to other (non-hydrogen) nuclei, with gyromagnetic ratio close to that of
hydrogen.
d) Biologically inert (i.e., perfluorocarbons)
Cons:
e) Depending on molecule, spectrum can be simple (single resonance peak) to extremely complex.
f)  Invivo, low concentrations and sparse distribution
Hardware considerations for '°F
a) Transmit/ Receive Coil(s)
b) Dual tuned vs. single resonance
c) Power settings, shimming, etc.
Pulse sequence considerations for '°F
a) Spectroscopy
b) Imaging
c) Spectroscopic Imaging (aka, chemical shift imaging)
Various applications of '°F — based agents
a) Cell labeling (e.g. stem cells, endothelial progenitor cells)

b) In situ oxygen sensing

c) Intravascular Agents

d) Passive or indirect targeting (e.g., via in vivo microphage uptake and trafficking)
e) Active targeting (e.g., to molecular markers of disease)
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)  Other applications
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