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Figure S1. Cyclic voltammetry of DNA monolayer with and without 300 μM of RuHex. 
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Figure S2. Chronocoulometry characterization of DNA monolayer with and without 300 μM of RuHex. 
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Figure S3. The stability of the DNA monolayers in the whole blood for 2 hours. 
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Figure S4. The current changes of DNA monolayer with lateral distance of ~2 nm continuous scanning for 7 hours. 
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Figure S5. The current changes of DNA monolayer with lateral distance of ~6 nm continuous scanning for 7 hours. 
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Figure S6. Titration curve for Dox detection in whole blood using DNA biosensor with lateral distance of ~6 nm. Each data point 

was an average of three independent experiment (N = 3) and the error bars means the standard deviations. The fitted Kd was 15.11 

μM. 
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Figure S7. The reusability verification of DNA biosensor with lateral distance of ~2 nm in fetal bovine serum by square wave 

voltammetry, the concentration of Dox was 5 μM. 
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Figure S8. The schematic of lateral distance and surface density of DNA probe. The x is the lateral distance between two probes, and 

the y is the side length of the square. 
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Table S1. Comparisons of methods for Dox detection in complex matrices. 

Journal Kd (μM) 
Dynamic 

range (μM) 

Current drift before 

processing 

Whole 

blood 

External auxiliary 

equipment 

Nanoscale 

regulation 

Sci. Transl. 

Med. (2013)1 
~2 0.01 - 10 ~30% (3 hours) Yes 

Continuous-flow 

diffusion filter 
N / A 

Int. J. Electro-

chem. Sci. 

(2016)2 

N / A 0.001 - 0.25 N / A Yes N / A Yes 

J. Am. Chem. 

Soc. (2016)3 
N / A N / A ~50% (8 hours) Yes N / A Yes 

Mater. Sci. 

Eng. C (2017)4 
N / A 0.1 - 5.17 N / A Yes N / A Yes 

Proc. Natl. 

Acad. Sci. 

U.S.A. (2017)5 

~5 0.1 - 10 ~40% (6 hours) Yes 

Microporous (0.2 

μm) polysulfone 

membrane 

N / A 

Nat. Biomed. 

Eng. (2017)6 
~1.68 0.05 - 8 N / A Yes Microfluidic device N / A 

J. Am. Chem. 

Soc. (2017)7 
~69.2 4 - 100 N / A Yes N / A N / A 

Angew. Chem. 

Int. Ed. (2017)8 
~100 10 - 200 

~10% (12 hours) with 

phosphatidylcholine 

~70% (12 hours) with 

6-mercapto-1-hexanol 

~50% (12 hours) with 

11-mercapto-1-un-

decanol 

Yes N / A Yes 

This work 

(2019) 
~7.75 0.1 - 40 

31.35% (3 hours) 

44.29% (6 hours) 
Yes N / A Yes 
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