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Figure S1. The diagram of the microfluidic chip fabrication. (A) The molds of the
microfluidic chambers were 3D printed. (B) The mixture of PDMS prepolymer and curing agent
was poured into the molds. (C) The PDMS replicas were peeled off the molds after curing for 2 h
(in a 65°C oven). (D) The three layers were bonded together after the iron rod tightly wound by
Teflon tubing and the fan-shaped mixer were placed inside the middle PDMS layer and the magnet
was placed inside the top PDMS layer. (E) The photo of the iron rod tightly wound by Teflon

tubing. (F) The photo of the fan-shaped mixer. (G) The photo of the magnet.
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Figure S2. The fluorescence spectrum of the EvaGreen fluorescent dye from the fluorescence reader
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Figure S3. The performance of the eddy heater. (A)The temperature of the iron rod at different
time after 12 V was applied on the heater (N=3). (B) The average temperature of the iron rod
at 30 s (N=3). (C) The temperature of deionized water at the outlet for different flow rates(N=3).

To provide a stable temperature for bacterial lysis, different voltages were applied on the
alternating electromagnetic field generator for different time. As shown in Figure S3A, the
starting voltage of 12 V was applied on the alternating electromagnetic field generator and the
temperature was monitored using the smartphone infrared thermal imager. After the temperature
reached up to 150°C in 30 s, the voltage was reduced to 8.9 V to make the temperature be stable at
150°C. To optimize the voltage applied on the generator, different voltages ranging from 6 V to
12 V were used for heating. As shown in Figure S3B, the temperature increased with the voltage,
and after trading off the convenience and portability (12 V power supplies were accessible and
low-cost), the voltage of 12 V was used in this study. To optimize the flow rate, deionized water
was injected into the tubing at different flow rates, and its temperature at the outlet was
measured using the thermocouple probe. As shown in Fig. S3C, the temperature decreased with
the flow rate. Since the temperatures at the flow rate of >0.5 mL/min was lower than 90°C and the

bacterial cells might not be lysed sufficiently, the flow rate of 0.5 mL/min was used in this study.
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Figure S4. The original amplification curves measured using the fluorescent reader



Table S1 Comparison of reported bacterial detection methods combining microfluidics with RAA

Methods Targets Included steps Time (min) Detection limit (CFU/mL) Ref
Centrifugal Amplification,
Listeria spp. ~60 4.9 x10° [1]
microfluidics detection
Centrifugal Pseudomonas Amplification,
~90 ~103 [2]
microfluidics aeruginosa detection
Centrifugal Amplification,
Salmonella 15-40 3.5 x 10! [3]
microfluidics detection




Table S2 The primer sets sequence

Nucleotide sequence (5°-3”)

Forward primer
Reverse primer
Complete nucleotide

sequence

ATTGGCGATAGCCTGGCGGTGGGTTTTGTTGT
TACCGGGCATACCATCCAGAGAAAATCGGGCCGC
ATTGGCGATAGCCTGGCGGTGGGTTTTGTTGTCTTCTCTATTGTCACCGTGGTCCAGTTTATCGTTA
TTACCAAAGGTTCAGAACGTGTCGCGGAAGTCGCGGCCCGATTTTCTCTGGATGGTATGCCCGGTA
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