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1. Geometrical characterization of the magnetic
nanorods

To analyze the length and width of the nano-rods (Figure S1), a total of 100 nanoparticles
were measured and their size was estimated from the microscopy images and JImage
software. The value obtained for the length was 550 + 90 nm (1:5 ratio).
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Figure S1. Histogram of magnetic nanorods length distribution.

2. Electrophoretic mobility of the MNRs

To check whether the different coating layers had been deposited, the electrophoretic
mobility of the samples was measured (Figure S2). In the case of the PEI layer (cationic),
the shift towards positive values of the mobility over the entire pH range due to a
complete coating is observed. In the case of the gold seed coating (negatively charged)
this effect is not so visible, evidencing that it is just a partial coating.
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Figure S2. Electrophoretic mobility of MNR, coated with PEI-PSS-PEI and PEI-PSS-PEI-Au.

3. Optical absorbance

Figure S3 shows the optical absorbance spectra of pure magnetite and Au-coated
nanorods.
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Figure S3. Optical absorbance of magnetite and gold coated nanoparticles.

4. Dual therapy

The first advantage in applying dual therapy is to achieve a decrease of the field strength
and the irradiation power required to reach the therapeutic heating level. Figure 54
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shows the temperature evolution when the two techniques were separately applied with
the reduced intensities just mentioned. As observed, none of them could rise the sample
temperature to the target value of 41-46 °C, after reducing the field and laser powers to
the values found optimal in dual application
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Figure S4: Maximum temperatures reached for magnetic hyperthermia and photothermia. Time of
application 3 min. The blue band marks the desired temperature interval for hyperthermia.

5. Drug release

Figure 54 shows the experimental results of the accumulated drug release as a function
of time without treatment, showing that even for times longer than those shown in the
main text (Figure 14), the results obtained with hyperthermia, photothermia or dual
therapy techniques are not achieved.
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Figure S5. DOX release from magnetic nanoparticles in a pH 5 buffer and sink conditions. Extension of
the time scale for the data obtained without hyperthermia treatment, as shown in Figure 14.
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