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Enzyme-powered nanoparticles, known as 
nanobots, have emerged as a promising approach 
for performing tasks at the nanoscale, ranging from 
targeted drug delivery to precision medicine. Among 
these, urease-powered nanobots have shown 
improved diffusion and 3D navigation within 
biological environments1 and drug delivery 
efficacy2,3, compared to non-motile nanoparticles. 
The propulsion mechanism of these urease-powered 
nanobots, driven by urea (a readily available 
substance in the body), makes them particularly 
well-suited for potential applications in treating 
bladder cancer. Current treatments for this disease 
involve intravesical drug administration, which has 
shown good survival rates but limited therapeutic 
efficacy. Several factors, such as the sedimentation 
of therapeutic agents and the continuous addition of 
fresh urine, hinder the even diffusion of drugs 
throughout the entire bladder volume. Moreover, 
poor retention in the bladder and low penetration in 
the target site may leave certain subregions 
untreated, potentially leading to recurrence. To 

address these unresolved medical challenges, 
nanobots have emerged as a viable solution. In this 
context, our study demonstrates an enhanced 
accumulation of radiolabeled urease-powered 
nanobots within bladder tumors using an orthotopic 
murine model. Furthermore, we provide evidence 
that intravesically administered radio-iodinated 
nanobots exhibit a radionuclide therapeutic effect, 
resulting in significant tumor size reductions of 
approximately 90% when compared with non-treated 
mice. These promising results firmly position 
nanobots as highly efficient nanosystems for bladder 
cancer therapy. 
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Figure 1. Nanobots penetrate and reduce bladder tumors 
size. A) Schematic representation of the radionuclide therapy 
studies. B) Left: Plane in the center of the bladder showing 
autofluorescence (grey) and scattered light-sheet (sLS) 
signal. Right: Maximum intensity projection of sLS signal 
inside the bladder. C) Normalized tumor volume obtained by 
MRI pre- and post-treatment. LD denotes low dose and HD 
high dose of 131I. 
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