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Introduction:  

Medical imaging ideally serves a 2 fold 

purpose in the application of cell therapies. It 

facilitates the delivery of the cells and allows 

monitoring of the therapy over time. 

Practically many problems need to be still 

overcome. For example direct cell labeling 

affects the proliferation of the cells. 

Immunoresponse limits usually the survival of 

cells and thereby the efficiency of the therapy. 

Protective Microcapsules avoid direct cell 

labeling and provide immunoprotection. In our 

study we examined the imaging properties of 

Fe or Flourine labeled Microcapsules. 

Materials & Methods:  

Imaging was performed on a standard 

MAGNETOM Avanto with 1.5T and a 

MAGNETOM Trio with 3T field strength. 

Microcapsules of ~300µm size were 

synthesized and loaded with 80.9 ± 4.9ng Fe 

per capsule. Alternatively a second sample of 

Microcapsules where labeled with Fluorine. 

The Fe loaded capsules were embedded in a  

grid shaped Gel phantom starting with  

different concentrations. The Fluorine labeled 

capsules were embedded in Gel tubes. 

Imaging was done with standard balanced  

Gradient Echo sequences (TrueFISP) and off  

 

Resonance Imaging approaches. For Fluorine  

imaging simple Tx/Rx loop coils with 4cm 

and 8cm diameter for 1.5 and respectively 3T 

have been used.  

Results:  

Both types of capsules could be imaged 

without significant problems. Iron labeling 

allowed the detection of a single capsule. The 

fluorine label permitted detection of a cluster 

of 6 capsules. S/N with Fe labels was 

significantly higher. Encapsulation of 

pancreatic islet sustained viability of the cells 

equally to pure cells. The porosity of the 

capsules allowed the cells to take up their 

normal function of insulin production.  

Discussion & Conclusion:  

This work demonstrates the feasibility of new 

concepts for cellular therapies based on image 

guidance and therapy monitoring. The 

approach has the potential to overcome major 

limitations of cell therapies.  

\ 


