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Table S1: Employing “out of dataset” calibration curves does not significantly reduce accuracy over the clinically relevant target concentration range. Here, we challenged four sensors, in each case using the average calibration curve of the other three sensors. 
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Table S2: Calibrating each individual sensor does not significantly improve accuracy over the clinically relevant target concentration range. To show this, we used the Hill-Langmuir isotherm calibration curve of each individual electrode to produce concentration estimates using that same electrode when challenged with a series of vancomycin additions in 37°C fresh rat blood. 
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Table S3: Hill-Langmuir parameters for the media conditions presented (rat blood, bovine blood, Ringer’s buffer with bovine serum albumin, phosphate buffered saline, and phosphate buffered saline with bovine serum albumin, 
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Figure S1: Between room temperature (black) and body temperature (blue), peak charge transfer shifts toward higher frequencies, indicating an increase in electron transfer rate. Shown are plots of charge transfer versus square-wave frequency for eight sensors. Note that variation in ethe total charge transferred occurs due to differences in electrode gold surface area, which changes the number of methylene blue redox reporters for a given sensor. 
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Figure S2: Calibrating EAB sensor data collected at body temperature with a calibration curve collected at room temperature fails produces substantial under-estimates of vancomycin concentration at 10 and 20 µM doses. Doses at 100 and 300 µM are not shown because, due to differences in the observed KDM values, the room temperature calibration curve fail to quantify at these concentrations. 
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Figure S3: EAB sensor response is sufficiently temperature dependent that the change in signaling between room and body temperature is substantial. Here, we compare titrations in freshly collected rat blood at 21°C and 37°C. Calibration curves collected at 10 and 300 Hz at 21°C (black, n = 4 sensors, K1/2  = 175 ± 1 µM) and 37°C (blue, n = 4 sensors, K1/2 = 499 ± 8 µM) yield a 20 to 25 % difference in clinical range response magnitudes. 
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Figure S4: For an aptamer responding to the protein target, Ngal, electron transfer changes substantially between room (20˚C) and body (37˚C) temperature. (A) In phosphate buffered saline, the peak charge transfer shifts by 30 Hz (from a frequency of approximately 10 Hz to 40 Hz). (B) In whole bovine blood, the peak location shifts by 10 Hz (from approximately 5 Hz to 15 Hz). 
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Figure S5: For an aptamer responding to the amino acid target, phenylalanine, electron transfer changes slightly between room (20˚C) and body (37˚C) temperature. (A) In phosphate buffered saline, the peak charge transfer shifts by approximately 10 Hz (from 30-40 Hz to 40-50 Hz). (B) In whole bovine blood, the peak broadens, and a slight secondary peak appears at frequencies near 10 Hz. 
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Figure S6: For an aptamer responding to aminoglycoside antibiotics, electron transfer changes substantially between room (20˚C) and body (37˚C) temperature. This occurs in both (A) phosphate buffered saline and (B) undiluted bovine blood. 
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Figure S7: Between room temperature (black) and body temperature (blue) the normalized peak signal observed at 25 Hz changes from a weak signal-on response to a clear signal-off response. 
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Figure S8: We calibrate the response of our sensors in body temperature rat blood using a titration curve collected in body temperature PBS with 2 mM MgCl2 and 30 mg/mL BSA (dotted lines indicating 10, 20, 50, 100, and 300 µM vancomycin, grey area indicated clinical range)






Table S4: Calibrating each data collected in body temperature rat blood with a calibration curve collected in body temperature PBS with 2 mM MgCl2 and 30 mg/mL BSA produces measurement accuracy of greater than 35%.
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Actual concentration 10 20 50 100 300
(uM)
Mean estimated 10.1 18.4 37.9 74.2 370.5
concentration (uM)
Standard deviation (uM) 1.2 1.4 2.2 6.8 4472
Mean percent accuracy 1.2% 8.6% 31.9% 34.8% 19%
Coefficient of variation 12% 8% 6% 9% 121%
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Actual concentration 10 20 50 100 300
(uM)
Mean estimated 10.0 19.8 45.0 92.9 297.8
concentration (uM)
Standard deviation (uM) 1.5 2.0 3.9 12.7 119.1
Mean percent accuracy 0.2% 1.2% 11.0% 7.7% 0.8%
Coefficient of variation 15% 10% 9% 14% 40%
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Actual concentration 10 20 50 100 300
(uM)
Mean estimated 9.2 18.7 447 94.9 278.3
concentration (uM)
Standard deviation (uM) 1.2 1.7 2.7 5.2 243
Mean percent accuracy 8.5% 6.8% 12.0% 5.4% 7.8%
Coefficient of variation 13% 9% 6% 6% 9%
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Fitting Rat Blood | Rat Blood | Bovine Blood Bovine Blood
Parameter (37°C) (21°C) | (37°C, 1 day old) | (37°C, 14 days old)
KDM, ., 1.8 1.4 1.7 1.6
K, (MM) 73 13 116 112
KDM,,,. 0.99 0.99 1.00 1.00
N, 1.09 0.70 0.98 1.02

Fitting Ringer’s Buffer + BSA PBS PBS + BSA
Parameter (37°C) (37°C) (37°C)
KDMmax 1.9 {874 1.7

Koo (M) 58 59 49
KDM, . 0.96 0.99 1.00
1.13 0.83 1.35
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