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Figure SM-1. Amperometric I-t curve during successive 25 µL injections of galactose (1 mg/mL)
or catalase (1 mg/mL) at a platinum electrode modified with a single layer of OTMS xerogel
embedded with GaOx. Solution conditions: 8 mM potassium phosphate buffer (pH=7; stirred).
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Figure SM-2. Representative (A) Amperometric I-t curves and (B) corresponding calibration curve
analysis during 1 mM injections of galactose at (a) Pt/OTMS (GaOx) (n=3) and (b) Pt/OTMS
GaOx)/PU (n=3). The I-t responses of these systems are also compared to a control system
without enzyme and PU capping layer (Pt/OTMS - no GaOx). Solution conditions: 8 mM PBS (pH 7)
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Figure SM-3. Representative (A) amperometric I-t curves and (B) corresponding calibration curve
analysis during 1 mM injections of galactose at (a) Pt/PTMS (GaOx) (n=3); (b) Pt/PTMS GaOx)/PU
(n=3). Solution conditions: 8 mM PBS (pH 7); Error bars represent standard deviation (n=3, each
type of film). Note: In some cases, error bars are smaller than markers.
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Figure SM-4. Representative (A) amperometric I-t curves and (B) corresponding calibration curve
analysis during 1 mM injections of galactose at (a) Pt/IBTMS (GaOx); (b) Pt/IBTMS GaOx)/PU.
Solution conditions: 8 mM PBS (pH 7); Error bars represent standard deviation (n=3, each type of
film). Note: In some cases, error bars are smaller than markers.



6
Figure SM-5

Figure SM-5. Comparison of % function or stability for electrodes modified with OTMS, PTMS, and
IBTMS xerogels with and without the PU capping layer.
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Figure SM-6. Comparison of pH, GaOx concentration, and drying time effects on sensitivity of
electrodes modified with xerogel layers exhibiting PU signal enhancement effect, including (A)
OTMS and (B) PTMS. Note: The enzyme concentrations reference here refer to the final
concentrations within the 3 μL aliquots deposited onto the working electrode surface; values of n
are shown above each result.
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Figure SM-7. Comparison of pH, GaOx concentration, and drying time effects on sensitivity of
electrodes modified with xerogel layers exhibiting PU signal enhancement effect, including (A)
ODTMS, (B) MTMS, and (C) PhTMS. Note: The enzyme concentrations reference here refer to
the final concentrations within the 3 μL aliquots deposited onto the working electrode surface;
values of n are shown above each result..

A

B

C

ODTMS

MTMS

PhTMS

14

12

14 12 14

12

20 20 24

18 24 18

8

7

6
3



9

Additional Experimental Details:

UV-Vis Spectroscopy. A 56.4 mg/mL solution of galactose oxidase (GaOx) was made by adding
0.014g of galactose oxidase to 250 µL in a centrifuge tube. A solution of 100 µL of tetrahydrofuran
and 25 µL the specific silane. After vortexing the two tubes, 50 µL of the GaOx solution was added to
the solution of tetrahydrofuran and silane. After additional vigorous vortexing of the mixture, a 3 µL
were deposited on the glass slide. The slide was allowed to sit until the surface appeared dry and
then another 3 µL film was deposited. This was repeated until there was five layers of the film on the
glass slide in order to generate a film thick enough to be measureable with UV-Vis spectroscopy. The
above process was done for both trimethoxymethylsilane (MTMS) and trimethoxy(octadecyl)silane
(OTMS). For the blanks, five layers of either MTMS or OTMS were deposited on two separate glass
slides. Initial measurements (0 minutes) were made on dry films before both blank (no enzyme silane
films) and enzyme doped films were soaked in 8 mM phosphate (pH=6.5). The enzyme doped films
were then measured every 5 minutes up to 30 minutes. Undoped xerogel films are nearly
transparent and show no significant absorbance while solutions of GaOx exhibit broad spectrum
absorbance (Supplementary Materials, Figure SM-8). The xerogel films are visible after deposition,
drying/aging and remain visible after soaking (Figure 4).

BCA Assay
Sample Preparation
1) MPTMS +GaOx: 50uL of a vortexed GaOx solution (9.4mg in 250uL of water) was added to a
vortexed mixture of 25uL of MPTMS and 100uL of tetrahydrofuran. The resulting solution was
vortexed and 3uL were dropcast onto 6
electrodes that had been polished and electrochemically cleaned. After 24 hours of drying at 50%
humidity, 10uL of polyurethane (50:50 blend of HPU and TPU) were added to 3 of the electrodes and
allowed to dry for 30 minutes in ambient air.

2) MTMS +GaOx: Procedure 1 was repeated using MTMS.
3) OTMS +GaOx: Procedure 1 was repeated using OTMS.
4) IBTMS +GaOx: Procedure 1 was repeated using IBTMS.

All electrodes were then soaked in microcentrifuge tubes containing 250uL of potassium phosphate
buffer (8mM, pH 7) for one hour. 25uL of the solution in each tube were added to a well in a clear
assay plate. A standard curve of GaOx was generated by the serial 2X dilution of a 2mg/uL GaOx six
times (for a total of seven concentrations). 200uL of BCA working reagent were added to each well
and the plate was incubated at 37C for 30 minutes before being read at 562 nm.
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Figure SM-8. UV-Vis spectra of GaOx (~14 mg/mL) solution (control experiment).
Note: Xerogel films are visible on the electrode both before and after soaking (Figure 4).
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Figure SM-9. Amperometric I-t curves of GaOx-doped xerogel films of (A) OTMS and (B) PTMS
both (a) with and (b) without a PU capping layer during common interferent injections. Note:
n=3 in each case; acetaminophen is commonly tested as an interferent but is a synthetic
species vs. the other endogenous species.
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Figure SM-10. Representative amperometric I-t curves and corresponding calibration curves
(insets) of Pt/DBR/COOH-SWCNT/IBTMS(GaOx)/PU (no Nafion) during 1 mM injections of
galactose. Note: In some cases, error bars are smaller than markers (n=4).
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Figure SM-11. Representative amperometric I-t curves and corresponding selectivity
coefficient graphs (insets) of Pt/DBR/COOH-SWCNT/IBTMS(GaOx)/PU (no Nafion) during
injections of common interferent species and galactose in 100 second intervals.

0.
1 

m
M

as
co

rb
ic

 a
ci

d

0.
1 

m
M

so
di

um
 n

itr
ite

0.
1 

m
M

ox
al

ic
 a

ci
d

0.
1 

m
M

ur
ic

 a
ci

d

0.
1 

m
M

gl
uc

os
e

1 
m

M
ga

la
ct

os
e

3 
m

M
ga

la
ct

os
e

1 
m

M
ga

la
ct

os
e

1 
m

M
ga

la
ct

os
e



14

Figure SM-12. Representative amperometric I-t curve of Pt/DBR/COOH-SWCNT (1%
Nafion)/IBTMS(GaOx)/PU/PU w/ CS-NPs during injections of common interferent species and
galactose in 100 second intervals.



15

Figure SM-13. Representative amperometric I-t curve of Pt/DBR/COOH-SWCNT (1%
Nafion)/IBTMS(GaOx)/PU w/ Nafion during (a) standard injections of 1 mM galactose in serum
samples for calibration and (b) after pausing amperometry, rinsing the electrodes, and then re-
immersing them in a serum sample spiked with 2 mM galactose.
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