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Radionuclide-toxin nanocomplex for synergistic theranostics
of cancer
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We find (The The multifunctional nanocomplex coupled to beta-emitting

result) radionuclide and proteinic toxin has been created which provides
the synergistic effect in cancer theranostics

Abstract Targeted therapy makes use of high-affinity molecules as carriers of

therapeutic agents, such as radioactive isotopes or toxins, to tumor cells.
Targeted therapy drugs are often administered intravenously, eventually
homing to target molecules on the surface of tumor cells. In this case,
radioactive isotope or toxin molecules attached to high-affinity carrier
molecules directly affect tumor cells. An emerging new-generation
approach in biomedicine, called theranostics, relies on the detection of a
complex consisting of a carrier molecule and a toxic agent. The
theranostics concept is realized by employing drugs with dual
therapeutics and diagnostics functionality.

We report combined therapy using upconversion nanoparticles (UCNP)
coupled to two therapeutic agents: beta-emitting radionuclide yttrium-90
(*°Y) fractionally substituting yttrium in UCNP, and a fragment of the
exotoxin A derived from Pseudomonas aeruginosa genetically fused
with a targeting designed ankyrin repeat protein (DARPIn) specific to
HER2 receptors. The resultant hybrid complex UCNP-R-T was tested
using human breast adenocarcinoma cells and immunodeficient mice,
bearing xenograft tumors. The photophysical properties of the drug
enabled imaging of the UCNP-R-T distribution in cells and animals.
Specific binding and uptake of UCNP complexes in cancer cells was
observed, with separate *°Y- and exotoxin-induced cytotoxic effects.
When both therapeutic agents were combined into UCNP-R-T, the
synergetic effect increased markedly, ~2200-fold. The combined
therapy with UCNP-R-T was demonstrated in vivo.
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