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Title: Clinically-relevant, highly stable nanoparticles for multimodal cell tracking 

 

Abstract: We have developed a polymer-encapsulated liquid perfluorocarbon (PFC) agent for 
long-term cell tracking using ultrasound1. The particles have an average diameter of 200 nm 
(Fig. A) and are stable against the driving ultrasound, while generating acoustic contrast. The 
mechanism of acoustic contrast generation is still unknown, since it appears from ultra high-
speed imaging experiments that the liquid PFC core does not vaporize during insonation. The 
particles can also be imaged using 19F MRI, and with incorporation of a fluorescent dye, can 
also be used for optical fluorescence imaging2.  
 
The novel agent can be used to label primary human therapeutic denditric cells, as used in 
clinical cell therapy trials in cancer patients, without any change in their physical or 
functional properties. Labeled cells can be detected using multiple imaging modalities in-
vitro (Fig. B). All components of the particle have been used in humans, and the particles can 
be synthesised for clinical use. Thus, these particles are very promising for clinical 
ultrasound-based cell tracking, and similar in-vivo applications. 
 

 
(A) The multimodal particles have a diameter of approximately 200 nm and consist of a 
biocompatible polymer containing a liquid perfluorocarbon. A fluorescent dye can be added. 
(B) 2 million primary human denditric cells were labeled and injected in a tissue sample in-
vitro. The cells could be detected using various imaging modalities. 
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