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ABSTRACT 

Nanoparticles (NPs) are playing a progressively more significant role in multimodal and 

multifunctional molecular imaging. The agents like Superparamagnetic iron oxide 

(SPIO), manganese oxide (MnO), gold NPs/nanorods and quantum dots (QDs) possess 

specific properties like paramagnetism, superparamagnetism, surface plasmon 

resonance (SPR) and photoluminescence respectively. These specific properties make 

them able for single/multi-modal and single/multi-functional molecular imaging. NPs 

generally have nanomolar or micromolar sensitivity range and can be detected via 

imaging instrumentation. The distinctive characteristics of these NPs make them 

suitable for imaging, therapy and delivery of drugs. Multifunctional nanoparticles (MNPs) 

can be produced through either modification of shell or surface or by attaching an 

affinity ligand to the nanoparticles. They are utilized for targeted imaging by magnetic 

resonance imaging (MRI), single photon emission computed tomography (SPECT), 

positron emission tomography (PET), computed tomography (CT), photo acoustic 

imaging (PAI), two photon or fluorescent imaging and ultra sound etc. Toxicity factor of 

NPs is also a very important concern and toxic effect should be eliminated. First 

generation NPs have been designed, developed and tested in living subjects and few of 

them are already in clinical use. In near future, molecular imaging will get advanced with 

multimodality and multifunctionality to detect diseases like cancer, neurodegenerative 

diseases, cardiac diseases, inflammation, stroke, atherosclerosis and many others in 
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