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Fig. S1. (a) The schematic diagram of the differential ac susceptibility measurement setup using a high 

temperature superconducting SQUID gradiometer sensor and two microfluidic channels embedded in 

a single PDMS chip. Having the excitation magnetic field in plane and perpendicular to the baseline of 

the gradiometer, the magnetic samples in Cha. 1 and Cha. 2 of the chip are coupled to individual pickup 

loops of the gradiometer sensor. (b) Imaginary component of the ac susceptibility as a function of the 

external magnetic field frequency in a turn-off detection approach. This approach only uses one of the 

two available channels for the measurements. The channel is first filled with NC sample to measure the 

reference signal which maximizes at the Brownian relaxation frequency of the MNP labels, 𝑓𝑟𝑒𝑓. 

Introducing the positive test sample containing the RCPs, the amplitude of the signal at  𝑓𝑟𝑒𝑓 decreases 

due to binding of the MNPs with RCPs. The extinction of the signal increases with increasing RCP 

concentration in the positive test samples. (c)  In the turn-on detection approach using the DHMA, the 

two channels are filled. The test samples in this detection approach are always measured while having 

the NC sample in the other channel and therefore the difference in the ac susceptibility of the two 

samples is measured. Therefore, having the NC sample as the test sample results in a zero-response 

signal which is taken as a reference.  The detection signal then builds up upon increasing the 

concentration of the RCPs in the positive test samples. This is due to hybridization of the MNP probes 

in the positive test sample by RCPs causing a difference in the MNP concentration and size distribution 

in the two samples.  
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Fig. S2. Peak amplitude of the imaginary component of the ac susceptibility at 65 Hz in the turn-on 

detection approach versus the RCP concentration in the positive test sample amplified for 20 min1. 
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