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© NanoRobotics Lab (EPM)

NanoRobotics Laboratory 21

User Interface (1 to 6 above)

Waypoints plotted to indicate the trajectory along a carotid artery

Ferromagnetic core following the planned path along a carotid artery of a living 
swine

Martel S. et al., “Automatic navigation of an untethered device in the artery of a 
living animal using a conventional clinical magnetic resonance imaging  
system,” Applied Physic Letters, vol. 90, 114105, March 12, 2007



a b c

d e fd e f

g h i



Drug inside TMMCTMMCTMMC versus a human hair

23

Drug inside TMMCTMMCTMMC versus a human hair

TMMC

Pouponneau, P., Leroux, J.-C., Soulez G., Gaboury L., and Martel S., “Co-
encapsulation of magnetic nanoparticles and doxorubicin into biodegradable 
microcarriers for deep tissue targeting by vascular MRI navigation,” Biomaterials, vol. 
32, Issue 13, pp. 3481-3486, 2011
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NanoRobotics Laboratory 24

Theranostic agents – MNP used as propulsion and MR-tracking
to assess targeting efficacy and dose being delivered
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EDAC

Sulfo -NHS

Amide bond 
formation

Primary amine 
containing molecule

Liposome functionalized 
with Carboxyl Acid
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Sulfo-NHS Ester
intermediate
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Taherkhani S., Mohammadi M., Daoud J., Martel S., and Tabrizian M., Covalent binding of nanoliposomes to the 
surface of magnetotactic bacteria acting as self-propelled target delivery agents,” ACS Nano, 2014
(DOI: 10.1021/nn5011304)
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