Measuring Nanoparticle Behavior in the
Body Using MRI
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(PhysOrg.com) -- One of the key steps in the
development of any drug or imaging agent
intended for human use is measurement of the
adsorption, metabolism, and excretion of the drug.
Quantifying this collection of pharmacological
properties, known as ADME, is a challenging and
time-consuming process that is even more difficult
when the drug or imaging agent includes a
nanoparticle as one of its components. But by
taking advantage of the magnetic properties of one
kind of nanoparticle, a team of investigators at
Washington University in St. Louis has
demonstrated that they can measure ADME
quickly using magnetic resonance imaging (MRI).

Using standard modeling methods, the
investigators were able to calculate
multicompartmental pharmacokinetic parameters
for the two different nanoparticles. Although the
data showed that the overall blood levels of the two
nanoparticles were nearly identical over the course
of the experiment, the imaging results showed
clearly that the amount of targeted nanoparticle at
the aorta was double that of the untargeted
nanoparticle, a result that is impossible to
determine using standard ADME techniques. The
researchers note that measuring local ADME
characteristics with MRI, in addition to determining
whole-body averaged results using blood samples,
should become increasingly important as more
targeted nanoparticles move toward human clinical
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Prior to scanning, the animals had been fed a
cholesterol-rich diet designed to spur
atherosclerosis. After injecting the nanoparticles
into the animals, the investigators scanned the
animals using a research MRI instrument every 30
minutes for the next 2.5 hours and then at 8.5,
12.5, and 24 hours. These scans focused on the
animals’ aortas to determine ADME properties at
the site that these nanoparticles were intended to
target. The researchers also took blood samples at
the time of imaging for calculating ADME using
traditional methods.
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