


greater signal enhancement or reduce dosage sizes necessary to achieve improved image
contrast.’ Improving target specificity (i.e. controlling biodistribution) will allow for
specific tissues, organs, or diseased tissues to be targeted and selectively enhanced.’

A new area of development involves “smart” contrast agents whose efficacy is
dependent upon the local biochemical environment® That is, a variable (e.g. pH)
influences the contrast agent from an “off” state to an *“on™ state for relaxation
enhancement. One group of smart contrast agents features pH-sensitive agents®® that aim
to detect the acidic extracellular environment of tumors as well as other acidic diseased-
states of tissues. The pH controls the relaxation enhancement by modulating access of
water to the gadolinium ion. A second class of smart contrast agents uses enzymatically-
activated agents as substrates for a target enzyme; the enzymatic reaction modifies the
agent’s structure, producing an “on” state of enhancement.®”'® The use of these agents
allows biochemical activity to be monitored."" The relaxation enhancemuent of a third
type of smart contrast agent is sensitive to the concentration of endogenous nietal ions,
such as Ca®* (Figure 2) and Zn?*.5%* These metal-sensitive agents have applications in
imaging signal transduction and other cellular activities.

Figure 2. Example of a Ca®*-sensitive contrast agent.
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