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Lanthanide complexes with slow water exchange
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PARACEST EFFECT

•Fast kinetics (but still slow exchange regime)
•Big chemical shift difference => no direct saturation

•Detection of multiple agents simultaneously
•No MT effects for some of the agents
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Aims:
Develop an understanding of  which structural 
factors modulate the water exchange lifetimes 

of the chelates.

Determine the bio-distribution and 
pharmacokinetics of PARACEST agents.

Derive theoretical models and experimental 
methods for determining the water exchange 

lifetimes in vivo.

Optimize the detection of PARACEST 
effects in vivo under practical limits for power 

deposition.



Aim 2
The PARACEST DOTA amide derivatives have toxicity, bio-

distribution, and pharmacokinetic properties that are almost identical to 
those for Gd-DOTA (Dotarem). DOTA chelates are kinetically inert and 

there have been no reported cases of NSF with Dotarem.
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ConclusionsConclusions
Chemical exchange based effects provide a new route 
of MRI contrast, and it is possible to chemically “tune”

PARACEST agents.

These PARACEST agents have very favorable 
toxicities, bio-distributions, and pharmacokinetics for 

clinical applications.

Quantitation is possible in-vivo.

Further development is required to fully utilize the 
possibilities in in-vivo research and clinical studies,

particularly in the area of maximizing the effect size 
while managing SAR.


