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The ASSURED criteria

AAffordable by those at risk of infection

ASensitive with very few false-negatives

ASpecific with very few false-positives

AUser-friendly tests that are simple to perform and require minimal training

ARapid, to enable treatment at first visit, and Robust, for example not
requiring refrigerated storage

AEquipment-free
ADelivered to those who need it




Structure of MUCL1. PDB ID: 1SM3
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Cancer antigen pilot prioritization: representation of ranking
based on predefined and preweighted criteria and subcriteria.
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Aptamers — a sensing element

Aptamers are artificially synthesized DNA or RNA
that are selected in vitro. Tie

Characteristics:
A Easy to synthesize(affordable)

A High affinity sensing element(sensitive)

A High selectivity sensing element(specific)
STAT3-B/DNA complex

A No toxicity(user-friendly)
Structure of STAT3- B in complex

A Not prone to denature(robust) with DNA (PDB 1BG1, 225 A).

Molecular Docking and Structure-Based Drug Design Strategies - Scientific
Figure on ResearchGate. Available from:
https:/iwww.researchgate.net/281102169 _fig8_Figure-10-A-Structure-of-STAT3-
b-in-complex-with-DNA-PDB-1BG1-225-A-The [accessed 19 May, 2017]




EIS — a biosensing detection method
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Microfluidics "\??,

Characteristics:
APortable(delivered)
ARapid
ALow usage(affordable)

Diagonal schematic view of
microfluidic gold electrode chip in
this report
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Flowing and non-flowing conditions
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Electrochemical impedance spectra of flowing and non-flowing aqueous solution
(5mM Fe(CN)2/4 and 0.1M KCl as redox probe in PBS buffer. ) inside
microfluidic channel. The impedance spectra were obtained at the frequency range
from 10Hz to 500 kHz with a DC potential of 0.224 V. The amplitude was 5 mV.
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Nyquist plot of aptasensor fabrication process
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Nyquist plot of aptasensor fabrication process (5mM Fe(CN)s3/4 and 0.1M KCl as redox probe in
PBS buffer). The impedance spectra were obtained at the frequency range from 1Hz to 100 kHz
with a DC potential of 0.224 V. The amplitude was 5 mV.



Impedance and phase bode plots 7 XA
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Bode plot of microfluidic impedimetric MUC1 aptasensor (5mM Fe(CN)*/+ and 0.1M KCl as
redox probe in PBS buffer. ) inside microfluidic channel. The impedance spectra were obtained at
the frequency range from 1Hz to 100 kHz with a DC potential of 0.224 V. The amplitude was 5 mV.
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Conclusion

ADiffusion has a more fundamental effect on impedance at
lower frequencies.

Almpedance increases at every stage in aptasensor
fabrication.

AThe aptasensor successfully detected MUC1 at a
concentration of 512nM.

AAt 547Hz, impedance difference between MUC1
Immobilized chip and bare chip is a few thousand Ohms.

AAt 547Hz, phase difference between MUC1 immobilized
chip and bare chip Is 10~20 degrees.




Future work

AThe microfluidic impedimetric aptasensor is ready for real-time
measuring and portable improvements.

ASmartphone integrated sensing of MUC1 has a large potential in the
development of this microfluidic impedimetric aptasensor.
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