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[bookmark: _Toc167791608][bookmark: _Toc168511700]Materials and methods
Determination of tetracyclines in microfluidic system using AuMNCs
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Fig. S1 a Example of a recording of 30 emission spectra (exc = 370 nm) between 410 and 670 nm of the reaction to perform continuous measurement of the reaction progress for 5 min between AuMNCs magnetically retained in the reaction/detection zone of the microfluidic reactor and oxytetracycline (OTC) injected at a specific concentration b Decrease of the injection peak at 510 nm when increasing concentrations of injected OTC c Increase of the injection peak at 650 nm when increasing concentrations of injected OTC

Excitation and emission spectra of AuMNCs and the formed complexed with tetracyclines
The fluorescence emission after the formation of the AuMNCs and their reaction with the different tetracyclines has been monitored through emission spectra measurements over time. For that, the excitation and emission spectra of these complexes have been studied in batches using a 96-well plate placed in an auxiliary module (Cary Eclipse Microplate reader from Agilent Technologies) of the Agilent Cary Eclipse spectrofluorometer (Walnut Creek, CA, USA, http://www.varianinc.com). The specific software package for the Agilent Cary Eclipse spectrofluorometer was used to process the measurements. The excitation and emission spectra are determined with an excitation and emission slit width of 10 nm and a 600 V photomultiplier tube power for the excitation spectrum and 800 V for the emission spectrum. The emission spectrum (λexc = 370 nm) was monitored from 410 nm to 670 nm to observe the changes in fluorescence intensity at 510 nm (λem of the union of oxytetracycline or doxycycline with AuMNCs), at 425 nm (λem of chlortetracycline with AuMNCs) and 650 nm (λem of the AuMNCs).
Solutions of AuMNCs were introduced into the wells separately (50 μL of AuMNCs with 100 μL of Tris-HCl buffer); 50 µmol L-1 of tetracycline separately (50 μL of each tetracycline 0.3 mmol L-1 in 100 μL of Tris-HCl buffer); and the mixture of AuMNCs with 50 µmol L-1 of tetracycline (50 μL of AuMNCs and 50 μL of each tetracycline 0.3 mmol L-1 with 50 μL of Tris-HCl buffer). Fig. S2a shows the excitation spectrum of the AuMNCs separately, whose maximum λexc value corresponds to 370 nm. As shown in Fig. S2b, the λem of the AuMNCs corresponds to 650 nm. The interaction of AuMNCs with chlortetracycline (CTC) causes a significant increase in fluorescence at 425 nm. The interaction of AuMNCs with oxytetracycline (OTC) and doxycycline (DC) causes a substantial increase in fluorescence at 510 nm, being higher in the case of DC. Regarding the intensity of fluorescence emitted by the tetracyclines without interacting, a very low signal is observed compared to that emitted after the interaction with the AuMNCs. The change in fluorescence is also shown in Fig. S2c, where the change in fluorescent emission can be observed when placing the solutions of AuMNCs alone and with tetracyclines under an ultraviolet light lamp.
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Fig. S2 a AuMNCs excitation spectrum b Emission spectra of: AuMNCs, tetracyclines after the interaction with the AuMNCs (AuMNCs + chlortetracycline (CTC), AuMNCs + doxycycline (DC) and AuMNCs + oxytetracycline (OTC)) and the tetracyclines without interaction (CTC, DC and OTC) c Image showing the fluorescence of the AuMNCs and the color change when adding the tetracyclines



Results and discussion
Synthesis and characterization of magnetic gold nanoparticles (AuMNCs)
Table S1 Some of the modifications considered during the synthesis process
	Synthesis
	Modifications considered

	1
	500 μL FeCl2 5mM and 500 μL FeCl3 5 mM

	2
	250 μL FeCl2 5 mM, 250 μL FeCl3 5 mM and 500 μL H2O

	3
	500 μL FeCl2 20 mM and 500 μL FeCl3 20 mM

	4
	250 μL MNPs and 750 μL H2O

	5
	50 µL MNPs and 950 µL H2O

	6
	500 μL MNPs and 500 μL H2O
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Fig. S3 Size distribution of AuMNCs synthesized with different amounts of MNPs according to measured intensity (a) and according to the number of particles (b)
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Fig. S4 Z potential of AuMNCs synthesized with different amounts of MNPs
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Fig. S5 Emission spectra of AuMNCs synthesis using different amounts of MNPs
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