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Figure S1.  IR spectra of LBL PLGA NPs. From top to bottom: LBL NPs, chitosan coated PLGA 

NPs, direct subtraction of the spectra presented above.



3

Figure S2.  Single particle motion analysis of LBL PLGA motors. Motion analysis at different 

urea concentrations: i) representative tracking trajectories of the nanobots during 15s; ii) nanobots 

MSD (N = 15, error bars represent s.e.m.); iii) diffusion coefficient of nanobots obtained by optical 

tracking (N = 15; error bars represent s.e.m.).
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Figure S3. in vitro swarming of LBL PLGA motors in the presence of 50 mM urea in PBS. A) 

Effective area covered by the swarm cloud as a function of time performed and B) Snapshots of 

the in vitro swarming at the indicated time points (0 and 120s). 
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Figure S4. Comparison of the effect of swarming on the delivery enhancement between active and 

inhibited particles in MB49 cells (2D culture). The delivery efficiency for each condition was 

calculated as the ratio active/inhibited regarding: (i) the % of positive cells for the presence of Cy5 

labeled NBs in the whole cell population; (ii) the amount of delivered material (rMFI).



6

Figure S5. Delivery and transfection by LBL PLGA NBs in the absence of fuel in spheroids of 

human urinary bladder derived RT4 cells (3D). A) Microscopy images of RT4 spheroids after 20 

min treatment with 0.02 mg of Cy5 labeled NBs in PBS without urea. The scale bar corresponds 

to 100 µm. B) Fluorescent microscopy images of the z-stack of a RT4 spheroid 24h after treatment 

with 0.02 mg of pDNA loaded LBL PLGA NBs in PBS without urea. The scale bar corresponds 

to 100 µm.  


