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Table. S1 Elemental surface composition of SAM of initiator, polySBMA brushes, and IPN
hydrogel film determined from XPS

Sample Element (atom %)
C O S N Br B Au
SAM of initiator 69.175  6.657 2.882 - 0.194 - 21.093
polySBMA brushes 63.874  24.153  5.093  4.534 - e 2.346
IPN hydrogel 69.623  16.733  0.162  12.167  ------ 1315 -

Table. S2 The % RSD of IPN hydrogel film after five association—dissociation cycles.

Glucose level Mean of glucose
Film Standard deviations % RSD
(mg/L) response (Hz)
10 7.9 0.2 2.5%
IPN
30 12 1.0 8.3%
hydrogel
50 24.8 1.6 6.4%
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Fig. S1 The thickness of IPN hydrogel film obtained at different spinning speed.
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Fig. S2 The thickness of the PBA-functionalized hydrogel filmy
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Fig. S3 The mechanism of glucose recognition between PBA and glucose molecules
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Fig. S4 (a) Glucose molecules cannot be recognized by IPN hydrogel film-coated QCM chip
when no glucose-sensitive monomer (PBA) is added. It will not affect the frequency shift. (b)

When glucose-sensitive PBA is added, the IPN hydrogel film-coated QCM chip can effectively



recognize the glucose molecules. It will cause an increase in frequency shift.
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Fig. S5 The stability of IPN hydrogel film-coated QCM sensor in PBS solution at pH=7.5
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Fig. S6 (a) Fouling from 500 mg/L Muc. on different thickness of IPN hydrogel film. (b) Glucose
response of different thickness of IPN hydrogel film.
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Fig. S7 Repeatability of IPN hydrogel film
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Fig. S8 Relationship of response and recovery behaviour between frequency shift and glucose

concentration in diluted saliva, pH=7.5
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Fig. S9 (a) The detection of glucose in diluted serum by IPN hydrogel film-coated QCM sensor.

(b) Relationship between frequency shift and glucose concentration.
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Fig. S10 Relationship between frequency shift and glucose concentration for PBA-functionalized

hydrogel film-coated QCM sensor.

Table S3 show that the electrochemical glucose sensor can detect the glucose concentration in the
blood glucose range. However, the glucose-sensitive material has not been treated with antifouling
material and only the performance of high glucose levels in the serum (such as 6.22 and 9.44 mM)
was tested.> The protein in real sample (such as serum, saliva) can bind nonspecifically and
interfere or inhibit glucose-responsive materials/glucose interactions, thus produce false positive
assay results. The traditional antifouling coating of biosensor such as electrochemical sensor can
hinder the transport of glucose molecules owing to its steric hindrance, thus limiting its
application in detection of low saliva glucose levels. Moreover, the glucose-sensitive materials of
the electrochemical glucose sensor are mainly focused on enzyme and noble metals. Owing to the
intrinsic nature of enzymes, enzyme-based sensors always suffer from stability problems caused
by temperature, pH, humidity and toxic chemicals. Noble metals (such as Pt, Au, and Pd) have the
drawbacks of low sensitivity and poor selectivity, caused by surface poisoning from adsorbed
intermediates (such as protein) and chloride.*

The glucose-sensitive materials are the key factors to determine the properties of QCM glucose
sensor. The phenylboronic acid (PBA) is often used as the sensing materials for QCM glucose
sensor, and it has excellent stability, durability and low cost compared with enzyme-based
electrochemical and paper strip-based glucose sensor. In particular, PBA-containing hydrogels
have high sensitively to glucose and offer biocompatibility, and have become a promising material

for dynamic glucose monitoring. For example, in our recent work, PBA-containing hydrogel-



coated QCM sensor realized a detection range of 10 — 5994 mg/L and response time of 100 s,
which could fulfill the requirement of physiological range of blood glucose concentration in 7.5
PBS solution.!” In this work, we developed a novel hydrogel film that enhanced the antifouling
and sensitivity of the QCM sensor by infiltrating glucose-sensitive monomer (i.e., PBA) into
zwitterionic polymer brushes matrix to form interpenetrating polymer network (IPN). The IPN
hydrogel film could detect the typical saliva glucose level (0 - 50 mg/L) in diluted saliva.
Moreover, the storage condition of IPN hydrogel film is simple and convenient (such as distilled
water, room temperature), which avoid the harsh storage condition of enzyme-based glucose
sensors. Obviously, these excellent performances (such as antifouling, glucose sensitivity and
simple storage condition) demonstrates that the proposed QCM sensor can potentially be applied

to detect glucose in complex biological samples such as saliva, serum.

Table. S3 Comparison of analytical properties of the QCM glucose sensor with other detection
methods

) Glucose- ) o
Detection . Detection Limit of  Response .
responsive . . Specimen  Reference
method ) range detection time
material
MnO,/M 1.8 - 5040 10 0.1 M
—————— s
WNTs mg/L NaOH
0-3600
Pt-Pb 7.4 PBS 2
mg/L
1.8 — 1440 0.126
GOx 3s 5.6 PBS 3
mg/L mg/L
1.2M
Electrochemical NaOH,
. 9-2520 0.0648
NiMoO, 4s 100% 4
mg/L mg/L
human
serum
PBS,
18 — 3240 156.6 . 100%
GOx 15 min 5
mg/L mg/L human
serum
7.0 PBS,
. 0—540 20%
Optical GOx 36 mg/L  --—--- 6
mg/L human

serum



PBA

GOx

PBA

PBA

BA

GOx-HPR

GOx-HPR

Paper strip GOx

GOx

GOx-HPR

PBA

ConA
QCM

PBA

CP

0—1800
mg/L

0-360
mg/L

540 — 3600
mg/L

0—18000
mg/L

0-180
mg/L

54 -180
mg/L

180 - 1980
mg/L

90 - 13500
mg/L

18 —3600
mg/L

10 -225
mg/L

10 —5994
mg/L

1.8-1350
mg/L

900 — 9000
mg/L
1.8 -3600
mg/L

------ 0.47 min
0.09 )
30 min
mg/L
------ 90 min
—————— 60 min
38 mg/L 30 min
54 mg/L 6 min
222
45's
mg/L
1.8 mg/L 5 min
3.7mg/L  ------
------ 100 s
0.9 mg/L
(3%)
------ 30 min

8.5 PBS

7.4 PBS,
10%
serum
8.0-8.5
CHES
buffer

7.4 PBS

7.4 TES
buffer,
photosynt
hetic
organism
7.0 PBS,
100%
human
serum
7.0 PBS,
100%
human
serum
7.0 PBS,
100%
saliva
7.4 PBS,
100%
human
serum
6.0 PBS,
100%
human

saliva
7.5 PBS

Distilled
water,
cattle

serum
9.0 PBS

7.4 PBS,
10%
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human
serum
PBA 1-36mg/L 1 mg/L 5 min 7.5 PBS 21
7.5 PBS,
10%
PBA 0-50mg/LL 10 mg/L 2 min saliva, 1%  Our work
diluted

s€rum
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