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A B S T R A C T

Amperometric enzyme biosensors are some of the simplest and cheapest types of medical devices used in the
rapid detection of biomarkers that have been developed in the past fifty years. When the concentrations of
biomarkers are at micromoles per liter, such as for sarcosine, which was recently discovered as a biomarker for
prostate cancer, the response signal of the interferences is huge, and the biosensor is hard to satisfy the re-
quirements of practical applications. In this manuscript, we describe a strategy for synthesizing a surface
electronegative organic-inorganic hybrid mesoporous material, which could reduce the interference signal much
better than Nafion and Chitosan. We verify that the surface potential of the carrier nanomaterial plays an im-
portant role in excluding anionic interferences. We also prepare a sensitive (16.35 μAmM−1), low LOD
(0.13 μM) and wide linear range (1–70 μM) amperometric sarcosine biosensor with excellent anti-interference
properties. This mesoporous material provides a bio-composite platform for the development of simple am-
perometric biosensors for detecting micromoles per liter of analytes in serum or urine.

1. Introduction

Prostate cancer (PCa) is an epithelial malignancy that seriously in-
fluences the health of men (Damber and Aus, 2008; Hassanipour-
Azgomi et al., 2016; Tombach et al., 2001). No obvious symptoms for
patients appear in incipient stages. However, it has developed into its
advanced stage when some symptoms such as hematuria were found, so
the early detection of PCa is of great significance for reducing mortality
and improving the quality of life for patients (Penson et al., 2003). At
present, the prostate specific antigen (PSA) test is the most widely used
test in clinical diagnosis (Lilja et al., 2008). However, some studies have
demonstrated that the expression of PSA is influenced by multitudinous
pathological and physiological factors, resulting in fallacious detection
(Logozzi et al., 2017; Sun et al., 2011; Thompson et al., 2004). There-
fore, more reliable and specific biomarkers are desired for the detection
of PCa. In 2009, Sreekumar and co-workers found that sarcosine in
serum or urine is a biomarker for PCa (Sreekumar et al., 2009). How-
ever, the very low concentration of sarcosine makes its detection
methods sophisticated, high cost or needs skilled person, which are not
suitable for clinical popularization (Jiang et al., 2010; Meyer et al.,
2011). Amperometric enzyme biosensors are a very simple and low-cost

type of rapid detection device. However, due to the coexistence of in-
terfering substances in serum or urine, an amperometric sarcosine
biosensor based on sarcosine oxidase (SOx) cannot satisfy the demands
of practical application (Yang et al., 2018). The principle for electro-
chemical detection of sarcosine using SOx is as follows (Rebelo et al.,
2014; Zhou et al., 2012):

+ + → +Sarcosine O H 0 SOx Glycine H O2 2 2 2

By detecting hydrogen peroxide (H2O2), one of the reaction pro-
ducts, the concentration of sarcosine in urine or serum can be detected
indirectly. For example, Kumar and coworkers immobilized SOx onto a
gold electrode to fabricate an outstanding amperometric sarcosine
biosensor (Kumar et al., 2018); Rebelo's group prepared a carbon screen
printed electrode modified with sarcosine oxidase on the electrode
surface that was used to successfully analyze sarcosine in urine samples
(Rebelo et al., 2014); Vinay Narwal and coworkers fabricated an ex-
cellent sarcosine biosensor modified with chitosan/CuNPs/c-MWCNT
(Narwal et al., 2018). As we know, Nafion and Chitosan are the two
commonly used anti-interfering film on biosensors. Most of the pre-
viously reported sarcosine biosensors usually use Nafion or chitosan to
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reduce interfering signal. One of a study of Kumar et al. prepared SOx
nanoparticles to improve the analytic performance of sarcosine bio-
sensor (Kumar et al., 2018). This is very valuable. However, this study
does not discuss the reasons of its good anti-interference property,
especially with such a high voltage of 1 V vs. Ag/AgCl. In such a high
voltage, Au electrode usually has remarkable interference signal and is
hard to be used to detect sarcosine (Rebelo et al., 2014). In one word,
the anti-interference performance of sarcosine biosensors still needs
further studies.

Platinum (Pt), which is used as a catalyst, exhibits excellent cata-
lytic activity and reusability with respect to H2O2 (Bai et al., 2016; Guo
et al., 2010; Serra-Maia et al., 2018). However, due to the existence of
Pt nanoparticles, electroactive interfering substances are extremely
prone to form interference signals when detecting low concentration
levels of substances, resulting in distorted current signal. On the other
hand, Pt nanoparticles are easily agglomerated due to their high surface
energy and surface activity, which significantly reduces the amount of
catalytic active sites (Chung et al., 2015; Narayanan and El-Sayed,
2004; Shi et al., 2015). Therefore, how to eliminate the influence of
electroactive interfering substances and prevent the agglomeration of Pt
nanoparticles is of great significance for amperometric enzyme bio-
sensors. Covering anti-interference layer is a commonly used method to
exclude interfering substances. However, it is not only inconvenient,
but it may also influence the transfer of electrons. Therefore, the anti-
interference layer cannot completely satisfy the demand of practical
application. Compared with the anti-interference layer, there is a more
effective path towards enhancing the anti-interference performance via
adjusting the charges on the surfaces of materials (Song et al., 2018).
Organic-inorganic hybrid mesoporous materials have several ad-
vantages as an ideal base material (Benzigar et al., 2018; Hoffmann
et al., 2006; Li and Shi, 2014; Walcarius, 2013; Wang et al., 2018; Wei
et al., 2017). For example, their three-dimensional porous structure can
greatly reduce the agglomeration of particles, improving catalytic ef-
ficiency and utilization. Mesoporous structures with good biocompat-
ibility also provide sufficient space for the chemical reactions of elec-
troactive substances. Compared with traditional porous materials with
pure inorganic frameworks, the organic-inorganic hybrid porous ma-
terial is endowed with more possibilities. This is because its skeleton is
comprised of different types of organic groups and inorganic species,
which allows for the organic functional group skeleton to be flexibly
controlled, achieving the desired surface charge modulation.

Herein, we describe a simple strategy for synthesizing surface
electronegative platinum-supported organic-inorganic hybrid meso-
porous molybdenum phosphonate (Pt/OIHMMP) and preparing an ex-
cellent anti-interference sarcosine biosensor (Scheme 1). The agglom-
eration of Pt particles was greatly reduced due to the mesoporous
structure. Thus, the Pt particles reduced by PtCl62− via the immersion
reduction method were uniformly dispersed on the surface of OIHMMP,
which endows Pt/OIHMMP with excellent electrocatalytic activity to-
wards H2O2. Additionally, glutaraldehyde and bovine serum albumin
were used as co-cross linking agents to immobilize SOx, permitting the
SOx to be uniformly distributed on the Pt/OIHMMP, which maintained
its bioactivity. When sarcosine arrives at the active sites of SOx, it is
oxidized to produce glycine, formaldehyde and H2O2. Subsequently, the
H2O2 transfers to the Pt/OIHMMP and is oxidized to generate current
(Cui et al., 2014). The current is proportional to the concentration of
sarcosine, achieving a sensitive sarcosine biosensor. Thus, the Pt/
OIHMMP-based sarcosine biosensor has great potential application
prospects in the screening and diagnosis of PCa. In addition, it has the
potential to be extended to other types of oxidase reactions.

2. Experimental

2.1. Materials

Ethylenediamine tetramethylene phosphonic acid (Fig. S1,

supporting information), chloroplatinic acid hexahydrate
(H2PtCl6•6H2O), hexadecyl trimethyl ammonium bromide (CTAB), so-
dium hydroxide (NaOH) and ammonium molybdate were purchased
from Macklin Biochemical Co., Ltd. (Shanghai, China). Anhydrous
ethanol, glutaraldehyde, sodium borohydride and hydrochloric acid
(HCl) were purchased from Jinhuada Chemical Reagent Co., Ltd.
(China, Guangzhou). Sarcosine oxidase (37 unit mg−1) and bovine
serum albumin were procured from J&K Scientific Company. The hy-
drogen peroxide solution with a mass fraction of 30% was obtained
from Shanghai Aladdin Bio-Chem Technology Co., Ltd. Serum samples
were purchased from Huayang Zhenglong (Chengdu, China). Deionized
water was used to prepare the solution and clean the electrode. Sar-
cosine was produced by Acros Organics Company. The chemicals used
in our work were of analytical reagent grade.

2.2. Characterizations

Scanning electron microscope (SEM) images were obtained using an
SU-70 (5 kV, Hitachi, Japan). Energy dispersive spectrometer (EDS)
data were characterized using an X-Maxn (15 kV, Oxford instrument,
Britain). X-ray diffraction (XRD) patterns were collected using a Bruker
D8 Advance (Germany, 3–85°, 5° min−1). Nitrogen adsorption deso-
rption data was collected with an instrument (Micromeritics ASAP,
2020 HD88, N2, 77 K). Transmission electron microscope (TEM) images
were taken using a Tecnai G2 F30 (Thermo Fisher Scientific, 300 kV).
Infrared spectrum data were recorded using a Nicolet 6700 Fourier
transform infrared spectrometer. Electrochemical measurements were
performed using a CHI 660C workstation (Chen Hua Instrument Co.
Ltd, Shanghai). Zeta potential data was obtained using a Zetasizer Nano
ZS90 (Malvern, Britain).

2.3. Synthesis of Pt/OIHMMP

2 g of CTAB, 0.436 g of EDTMPA and 0.32 g of NaOH were dissolved
in 20 g of deionized water. The mixed solution was heated in a water
bath (30min, 45 °C) to obtain solution 1.9.408 g of ammonium mo-
lybdate were dissolved in 5 g of deionized water (solution 2). Solution 2
was added into solution 1 and heated in a water bath (2 h, 45 °C). The

Scheme 1. The preparation of SOx/Pt/OIHMMP/GCE and its application for
sarcosine detection.
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mixture was transferred into an autoclave for aging (24 h, 120 °C),
rinsing (deionized water, three times) and drying (60 °C). The obtained
powder was mixed with 15mL HCl and 15mL anhydrous ethanol and
then heated in a water bath (6 h, 60 °C). Then, the pH value of the
solution was adjusted to neutrality, and it was dried at 60 °C to obtain
OIHMMP. Pt/OIHMMP was prepared by the following method: 3 g of
OIHMMP and 3mL of a solution of H2PtCl6•6H2O (0.019M) in ethanol
were mixed for 24 h. Then, a solution of sodium borohydride (0.01M)
in ethanol was slowly dropped into the solution with stirring (120min),
followed by drying. The Pt/OIHMMP was obtained after calcining
under a N2 atmosphere (400 °C, 5 h).

2.4. Preparation of Pt/OIHMMP/GCE and SOx/Pt/OIHMMP/GCE

Alumina powder (0.3 and 1 μm) was used to polish the glassy
carbon electrode (GCE, 3mm in diameter), rinsing with deionized
water and ethanol. A black suspension was obtained after mixing Pt/
OIHMMP (10mg) and deionized water (1 mL) and ultrasonication for
30min. The Pt/OIHMMP/GCE was prepared by covering 10 μL of Pt/
OIHMMP suspension on the GCE surface, using glutaraldehyde (0.1 M)
as a co-cross linking agent and drying at room temperature (approxi-
mately 25 °C). Subsequently, 5 μL of 4 unit μL−1 (involving 7% bovine
serum albumin) of SOx was immobilized on Pt/OIHMMP/GCE by using
glutaraldehyde, marking it as SOx/Pt/OIHMMP/GCE, and then it was
dried at room temperature (approximately 25 °C). The modified elec-
trodes were immersed in PBS (0.1M, pH=7) and stored at 4 °C.

3. Results and discussion

3.1. Characterization of Pt/OIHMMP

The morphology of Pt/OIHMMP observed by SEM (Fig. 1a) is a
typical three-dimensional porous morphology, which may be attributed
to the organic skeleton. Through elemental mapping (Fig. 1b), the main
elemental distribution (Mo, Pt, P and C) of Pt/OIHMMP was char-
acterized, and it is clear that the Pt particles are uniformly dispersed on
the surface of the OIHMMP, indicating the increases in the amount of
catalytic active sites, which gives the Pt/OIHMMP excellent

electrocatalytic activity toward H2O2. The EDS spectrum of Pt/
OIHMMP is shown in Fig. S2. TEM images of Pt/OIHMMP (Fig. 1c and
d) indicate a porous structure. The inset of Fig. 1d displays a high-re-
solution TEM image, depicting the typical spacing of 0.237 nm for the
(111) lattice plane of face-centered cubic Pt, corresponding to the XRD
peak at 40.02°. The XRD pattern of OIHMMP and Pt/OIHMMP is dis-
played in Fig. S3. Compared with the OIHMMP, Pt/OIHMMP has sev-
eral peaks at 46.72°, 67.22° and 81.73°, corresponding to the other
three characteristic diffraction peaks of Pt (JCPDS 65–2868), which are
identified as the (200), (220) and (311) lattice plane, respectively. This
also demonstrates that the Pt particles were successfully reduced.

As a porous material, the specific surface area (369m2 g−1) and
pore volume (0.634 cm3 g−1) of Pt/OIHMMP used here were char-
acterized by nitrogen sorption (Fig. 2a). The inset of Fig. 2a exhibits the
corresponding pore differential distribution curve, displaying a wide
distribution in the range of 4–28 nm. On the basis of the classification of
nitrogen sorption by IUPAC (Sing et al., 1985), the sorption isotherm
seen here should be classified as Class IV H3, showing a mesoporous
structure with typically connective pores. There is a large and non-
parallel hysteresis loop in the high relative pressure zone, which in-
dicates that the porous structure was formed by mutual accumulation
and the presence of large secondary pores. The Fourier infrared spec-
troscopy pattern of Pt/OIHMMP and organic acid EDTMPA (Fig. 2b)
displays a broad band at 632 cm−1, which can be attributed to a
P–O–Mo stretching vibration and a weak band at 972 cm−1 that is due
to P–OH. Three neighboring bands at 1321, 1364 and 1428 cm−1

should be identified as the stretching vibrations of C–N, P]O and P–C,
respectively. The sharp band and broad band at 1634 and 3410 cm−1,
respectively correspond to the surface adsorbed water and hydroxyl
groups (Zhang et al., 2008). Additionally, weak bands at 2849 and
2926 cm−1 can be attributed to the stretching vibrations of the C–H in
methylene groups of the organic coupling components. According to
the above results, Pt/OIHMMP was successfully synthesized and the
skeleton of EDTMPA was not destroyed after calcinations.

3.2. The electrochemical performance of Pt/OIHMMP/GCE for reaction
product (H2O2)

The electrochemical properties of Pt/OIHMMP/GCE to H2O2 were
firstly studied. The cyclic voltammetry (CV) curves (Fig. 3a) of Pt/
OIHMMP/GCE depict a phenomenon in which the potential of the
anode and cathode peaks remains stable, while the peak current gra-
dually increases with increasing scanning rate, indicating that Pt/
OIHMMP/GCE has excellent electrochemical reaction capabilities and
electron transfer kinetics. A quality linear relationship between the
anodic and cathodic peaks’ current and square root of scan rate (the
inset of Fig. 3a) indicates that the kinetic process of Pt/OIHMMP/GCE is
diffusion-controlled (Yang et al., 2014). As the H2O2 concentration
increased from 0mM to 10mM (Fig. 3b), the current of the anodic peak
is gradually increased. A favorable linear relationship (the inset of
Fig. 3b) between the H2O2 concentration and peak current demon-
strates that Pt/OIHMMP has good electrocatalytic activity for the oxi-
dation of H2O2. A successive amperometric curve (Fig. 3c) indicates
that Pt/OIHMMP/GCE has a fast response to different concentrations of
H2O2 and quickly reaches a stable current. Fig. 3d depicts the corre-
sponding linear relationship between the current and H2O2 level. It was
divided into two stages: low range (1–2110 μM) and high range
(2110–11110 μM). The linear regression equation and sensitivity in the
range 1–2110 μM are = + =I μA C μM R( ) 0.01122 ( ) 1.0825( 0.993)2 and
11.22 μAmM−1, respectively. Compared with other platinum-sup-
ported H2O2 sensitive mesoporous materials (Table S1), the limit of
detection (LOD) of Pt/OIHMMP (0.08 μM, S/N=3) is lower. The en-
hanced electrocatalytic performance of Pt/OIHMMP/GCE may be at-
tributed to the following aspects. First, Pt/OIHMMP has a large specific
surface area, providing sufficient space for the reactions of electro-ac-
tive substances. Second, the reduced Pt particles are uniformly

Fig. 1. (a) SEM image, (b) Element mapping image and main elemental dis-
tribution; (c) TEM image of Pt/OIHMMP; (d) Partially magnified area of (c).
The inset shows the high-resolution TEM image.
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dispersed on the surface of OIHMMP, increasing the large number of
catalytic active sites. Finally, according to electrostatic theory, transi-
tional elements are often prone to chemical reactions involving redox
chemistry, free radical chemistry, photochemical reactions, and atomic
extraction reactions (Huang et al., 2015; Kalantar-zadeh et al., 2015).
Therefore, the electrocatalytic performance of Pt/OIHMMP/GCE re-
garding the oxidation of H2O2 is enhanced, indicating that Pt/OIHMMP

is a positively sensitive material for H2O2. This is expected to be used as
the base material for enzyme based biosensors.

Interference tests (Fig. S4a) and columnar error analysis (Fig. S4b)
reveals that there is no interference in citric acid (CA), maltose and
fructose in H2O2 detection. However, a very small response current was
observed after injecting ascorbic acid (AA) and uric acid (UA), the main
interfering substances in serum, suggesting that Pt/OIHMMP/GCE has

Fig. 2. (a) Nitrogen adsorption-desorption isotherm of Pt/OIHMMP. Inset displays the corresponding porous differential distribution curve; (b) Fourier infrared
spectroscopy pattern of EDTMPA and Pt/OIHMMP.

Fig. 3. CVs of Pt/OIHMMP/GCE, (a) in potassium ferricyanide solution (5mM) with different scan rates (0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.1, 0.15
and 0.2 V s−1). The illustration displays the relationship between the square root of the scan rate and peak current; (b) in the absence and presence of H2O2 (1, 2, 3, 4,
5, 6, 7, 8, 9, 10mM) in PBS (0.1 M) with a scan rate of 50mV s−1. The illustration displays the relationship between H2O2 concentration and the current; (c) A
successive amperometric curve with different H2O2 concentrations (1, 10, 100 and 1000 μM) added into PBS successively at +0.3 V; (d) Corresponding linear
relationship between the H2O2 concentration and current.
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excellent anti-interference ability. In addition, a standard titration
method for exploring the application of this material in physiological
environments is shown in Fig. S5 and Table S2 (using relationships
depicted in the inset of Fig. 3d), indicating it is satisfactory in biological
samples (Ju and Chen, 2015).

3.3. The electrochemical performance of SOx/Pt/OIHMMP/GCE for
sarcosine

As described in section 3.2, Pt/OIHMMP displays excellent elec-
trochemical performance for H2O2, which was crucial for the prepara-
tion of oxidase based biosensor. Next, a successive amperometric curve
(Fig. 4a) indicated that SOx/Pt/OIHMMP/GCE has an outstanding re-
sponse to sarcosine. Furthermore, the corresponding linear relationship
between the response current and the concentration of sarcosine (the
inset of Fig. 4a) has a linear range from 1 to 70 μM, and the linear
regression equation is I(μA)= 0.01635 C(μM)+0.21281 (R2= 0.999).
The sensitivity and LOD are estimated to be 16.35 μAmM−1

(231.5 μAmM−1 cm−2) and 0.13 μM (S/N=3), respectively. Com-
pared with some typical amperometric sarcosine biosensors (Table 1),
the Pt/OIHMMP-based sarcosine biosensor is much better. Interference
columnar analysis (Fig. 4b) indicates that there is almost no inter-
ference of maltose, glucose, CA and fructose. When AA(100 μM) and
UA(500 μM) were injected, the interference signal changed 3.3% and
4.3% respectively, which showed practically little impact on this bio-
sensor. Therefore, SOx/Pt/OIHMMP/GCE with good anti-interference

ability is suitable for the application of sarcosine detection.
The electrochemical impedance spectroscopy (EIS), as an effective

technique, was used to reflect the fabricated procedures of biosensor. As
depicted in Fig. 4c, the electron-transfer resistance value was decreased
with the successful combination of Pt/OIHMMP on the surface of bare
GCE, manifesting that the electron transfer capacity was effectively
enhanced by Pt/OIHMMP. In addition, the almost straight (curve a)
indicate the electron transfer kinetics process of Pt/OIHMMP/GCE is
diffusion-controlled (Chen et al., 2019), which was consistent with the
result of Fig. 3a. After successfully combining SOx on the surface of Pt/
OIHMMP/GCE, the electron-transfer resistance value was significantly
increased, verifying it was effective immobilization as expected.

3.4. Analysis of real serum sample, reproducibility of SOx/Pt/OIHMMP/
GCE

A standard titration method was performed to verify the physiolo-
gical application of SOx/Pt/OIHMMP/GCE (Each sample was carried
out for 5 times) in human serum. Standard concentration (10 μM,
20 μM, 30 μM) of sarcosine was added into the serum samples, as shown
in Table S3. Using the linear relationship of Fig. 4a, the concentration of
sarcosine in human serum was calculated. The recovery rate was
97.2–99.9%, revealing the accuracy of this method and the Pt/
OIHMMP-based biosensor has potential application in detection of
sarcosine in biological samples. To measure the reproducibility of SOx/
Pt/OIHMMP/GCE, five sarcosine biosensors were fabricated

Fig. 4. (a) Amperometric curve with different sarcosine concentrations successively added into PBS at + 0.3 V. The inset shows the corresponding linear relationship
between sarcosine concentration and current; (b) Interference columnar analysis of adding sarcosine (10 μM), maltose (100 μM), CA (100 μM), glucose (100 μM), AA
(100 μM), fructose (100 μM) and UA (500 μM) successively in PBS at +0.3 V; (c) EIS responses in 0.1 M KCl containing potassium ferricyanide solution (5 mM): a. Pt/
OIHMMP/GCE, b. bare GCE, c. SOx/Pt/OIHMMP/GCE; (d) Reproducibility of SOx/Pt/OIHMMP/GCE with 10 μM sarcosine; (e) Zeta potential of OIHMMP and Pt/
OIHMMP; (f) The residual response signal of AA and UA on Chitosan/GCE, Nafion/GCE and Pt/OIHMMP/GCE compared with bare GCE.

Table 1
Related parameters of typical amperometric sarcosine biosensors.

Materials LOD (μM) Linear range (μM) Applied potential Ref.

SOx/polyaniline film Not mention 100–1000 0.4 Yang and Mu (1996)
SOx/PVA-Au-pphTEOS 500 500–7500 0.55 Lad et al. (2014)
SOx/Pt@ZIF8 1.06 5–30 0.4 Yang et al. (2018)
SOx/carbon screen printed electrodes 0.016 0.01–0.1 0.6 Rebelo et al. (2014)
SOx/Pt/MNP/GCE 0.24 5–40 0.4 Wang et al. (2019)
SOxNPs/AuE 0.01 0.1–100 1.0 Kumar et al. (2018)
SOx/Pt/OIHMMP/GCE 0.13 1–70 0.3 This work
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individually for detection of 10 μM sarcosine under the uniform con-
ditions (Fig. 4d), indicating anticipant reproducibility of the sarcosine
biosensor.

3.5. Anti-interference performance test of SOx/Pt/OIHMMP/GCE

We anticipate that the surface potential of Pt/OIHMMP plays an
important role in excluding anionic interferences. Zeta potential mea-
surements (Fig. 4e) indicate that the surface potential of OIHMMP is
−26.6 mV, which may be attributed to the electronegative phosphonic
oxygen groups. For Pt/OIHMMP, the surface potential was found to be
−47.1 mV due to the negative Pt particles (Chang et al., 2016). In
addition, the zeta potential's results of interfering substances are
showed in Fig. S6. Most interfering substances exhibit electronegativity
in aqueous solution, and only aqueous solutions of sarcosine exhibit
electropositive properties. Due to the substrate specificity of sarcosine
oxidase, the biosensor exhibits good selectivity on distinguish of sar-
cosine from other interfering substances (Kumar et al., 2017, 2018).
The contrast experiments regarding the anti-interfering performance of
GCE, Nafion/GCE, Chitosan/GCE and Pt/OIHMMP/GCE are shown in
Fig. 4f, using the current signal of the bare glass carbon electrode as the
reference standard. Nafion, the most commonly used anti-interfering
film, reduced the signal of AA (100 μM) by 82.64% (the residual signal
is thus 17.36%) and the signal of UA (100 μM) by 58.90%, while the Pt/
OIHMMP reduced their signals by 96.79% and 77.94%, respectively.
The anti-interference ability of chitosan film is the worst. Only 75.62%
and 50.94% of the interference signals can be reduced under the same
conditions, respectively. That is, the residual signal from AA, compared
with bare GCE, was 17.36% and 24.38% by using Nafion and chitosan,
respectively, while it was only 3.21% by using Pt/OIHMMP, which
clearly demonstrates the outstanding anti-interference ability of Pt/
OIHMMP.

4. Conclusions

In conclusion, we describe a simple strategy for fabricating am-
perometric enzyme biosensors with strong anti-interference cap-
abilities. Sarcosine oxidase was used as a model enzyme to prepare a
sensitive (16.35 μAmM−1, 231.5 μAmM−1 cm−2), low LOD (0.13 μM)
and wide linear range (1–70 μM) Pt/OIHMMP-based sarcosine bio-
sensor. We verify that the surface potential of the carrier nanomaterial
plays an important role in excluding anionic interferences. Compared
with bare GCE, the residual signal of AA was 24.38% by using chitosan,
17.36% by using Nafion, and only 3.21% by using Pt/OIHMMP. This
clearly demonstrates the outstanding anti-interference ability of Pt/
OIHMMP. The electronegative mesoporous material may provide a bio-
composite platform for the development of simple amperometric bio-
sensors for μM level of substances in serum or urine.
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