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1. INTRODUCTION

This chapter focuses on the wide range of chemical and biological
applications that exist for magnetic resonance imaging (MRI) contrast
agents. We begin with a brief introduction of how MRI and contrast
agents function followed by a review of both clinical and experimen-
tal uses for MRI contrast agents. We proceed with a description of the
targeted delivery of contrast agents including how they bind to and
accumulate in specific biological tissues. Finally, we describe the new
class of bio-activatable MR contrast agents. These agents respond to a
biological phenomenon by altering the intensity of the observed signal
in a conditional fashion.

1.1. Magnetic Resonance Imaging

MRI has become an extremely important tool for clinical diagnosis of dis-
ease and as a noninvasive method of acquiring threedimensional images
of opaque experimental animals. MRI is based on the same principles as
nuclear magnetic resonance (NMR) spectroscopy. Briefly, samples are
placed in a large magnetic field and exposed to radiofrequency (rf) pulses.
The relaxation times of the excited nuclei (usually protons from water)
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