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Figure 1 (Color online) Schematic of the fabrication process of
Ni-MOF-74-CF composite. The inset is the corresponding photos
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Figure 2 (Color online) SEM images with different magnifications of Ni-MOF-74-CF composite at different stages of the fabrication process. (a), (b)
CF; (c), (d) CF coated with ZnO nanomembrane on the surface; (e), (f) Ni-MOF-74-CF composite. Inset in () is the cross-section view of the Ni-MOF-

74-CF, and the circle represents the CF
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Figure 3 (Color online) Structural and compositional characterizations of Ni-MOF-74-CF composite. (a) XRD patterns of the CF, ALD-ZnO-CF, and
Ni-MOF-74-CF. Elemental analysis (b), dispersion of element (c), and XPS survey scan (d) of the Ni-MOF-74-CF composite. (e) Corresponding high-

resolution Ni 2p XPS spectrum
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LG AR EDAR0.1 molV/LE AL AR P IICVINZ. (b) ARFEIHAL TN mmol/L DARYTHI R0, (c) 7E0.4 VALA TR
VRIEDAR -0 2R, TR BE L A pmol/L, 47 &1 () B JRIRTEOR. (d) S [l BED A BK L RIS, 476 €10 1 () IBL5 15 BIAYBRIE T £, (e) TR
0.4 VHELL: ARV mmol/L DA, 0.1 mmol/L NaCl. KCI. LA. GL. AAFI1 mmol/L DARYIHIFHLFRHIZE; (f) 7E0.4 VELAL R, - £ ok
AR 12 hiy e E P, WA S 1 mmol/L DA

Figure 4 (Color online) Electrochemical sensing performance of Ni-MOF-74-CF composite. (a) CV curves of the Ni-MOF-74-CF plain cloth within a
potential range of 0.2—0.7 V in 0.1 mol/L NaOH containing DA with various concentrations at a scan rate of 0.02 V/s. (b) /-¢ curves with the successive
addition of 1 mmol/L DA at different potentials. (c) /- curve for the continuous addition of various concentrations of DA at a potential of 0.4 V. The unit
of solution added is pmol/L. The inset is the enlarged image. (d) Current responses of DA with different concentrations. The inset is the calibration plot
derived from (d). (e) /- curve with the successive addition of 1 mmol/L DA, 0.1 mmol/L NaCl, KCI, LA, GL, AA, and 1 mmol/L DA at a potential of
0.4 V. (f) I-t curve for stability test for up to 12 h at a potential of 0.4 V, and 1 mmol/L DA was added at the end of the test
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Table 1 Comparison of sensing performance of electrochemical DA sensors

FEA R (LA/(mmol L™ cm®)) 283 Rl (umol/L) 6 B (nmol/L) SCRik

Fe,Ni MIL-88B/GCE 124.7 1.2~1800 0.4 [21]

ZIF-671GO 93.7 0.25~66.25 0.052 [22]

Tyrosinase/BDD 68.6 5~120 1.3 [23]

Laccase/SiO,-PA/GCE 392 0.99~103.1 0.26 [24]

Tyrosinase/egg shell/membrane 10.6 50~250 5 [25]
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Figure 5 (Color online) Flexible sensing performance of Ni-MOF-74-CF composite. (a) Images of Ni-MOF-74-CF composite plain cloth (fitting to
body and front/side views of cloth with 180°-bending). (b) Current responses before and after the 180°-bending at a potential of 0.4 V. (c) I-¢ curves with
the addition of 1 mmol/L DA with different bending cycles (180°-bending). (d) Statistics of the current responses to 1 mmol/L DA with different

bending cycles
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Functional fibers have huge application prospects in the field of wearable electronics. However, because of their high cost
and the peeling off from the functional layer due to the poor adhesion between the functional layer and the fiber substrate,
the use of functional fibers in biomedical-related fields is still scarce. The application of functional fibers in biomedicine
has always been an important topic.

The aim of this study is to develop an efficient method for preparing high-performance dopamine (DA) sensing
composite functional fiber and apply the composite structure for accurate and sensitive detection of DA, which is closely
related to many central nervous system diseases that have caused a great amount of human suffering, such as schizophrenia
and Parkinson’s disease.

Previous works have developed a variety of methods for DA detection, such as fluorescence spectroscopy, high
performance liquid chromatography, capillary electrophoresis, ultraviolet-visible spectrophotometry, and liquid
chromatography-electrospray tandem mass spectrometry, but they have disadvantages, such as high cost, complicated
sample preparation, low sensitivity, and poor repeatability. Electrochemical detection is a simple, sensitive and
environmentally friendly detection method, and DA has good electrochemical activity (oxidizable), so electrochemical
technology can be used for the detection of DA. Existing research focuses electrochemical detection of DA on modification
of glassy carbon electrodes with active materials, which is associated with complicated sample preparation process, poor
portability, and is difficult to be applied to flexible materials. Therefore, a simple and low-cost method for preparing high-
performance DA sensors has significant scientific and practical value.

Herein, we proposed an efficient new strategy using oxide films prepared by atomic layer deposition (ALD) to induce
self-assembly and growth of nickel-based metal-organic frameworks (Ni-MOF-74) to form functional composite fiber
structures (Ni-MOF-74-CF) and corresponding textile. The high specific area and active site exposure of Ni-MOF-74
contributes to high DA sensitivity, and the electrochemical approach makes the sensing test simple, sensitive, and
environmentally friendly.

The fabrication of Ni-MOF-74-CF composite was conducted in a mild and simple way. Firstly, ZnO nanomembrane was
deposited on CF and its corresponding plain cloth by ALD at a temperature of 150°C, and then formed a dense and
conformal coating. Secondly, the as-prepared ALD-ZnO-CF was converted to Ni-MOF-74-CF via a wet chemistry
approach. Thirdly, the electrochemical DA sensing tests with Ni-MOF-74-CF, and its plain cloth were conducted. The
characterization results show that Ni-MOF-74 was successfully synthesized on CF and this self-assembled functional layer
closely adheres to the fiber surface to form a porous structure. Thus, the electrochemical reaction efficiency of this
composite structure is improved. A high sensitivity of 434 pA/(mmol L' cm2) to DA in a wide linear range of 1-60 pmol/L
was achieved, as well as good anti-interference and real-time response characteristics. Additionally, the composite
structure displayed good flexibility. The corresponding plain cloth could recover after large (up to 180°-bending, minimum
radius of curvature of ~1 mm) and multiple (up to 100 times) deformations, and its electrochemical sensing performance
remained stable, which is of importance for practical applications.

Above all, this research provides a new preparation strategy for functional fibers which can be applied in biomedicine,
wearable electronics, and related fields. This new preparation strategy has broad application prospects.

atomic layer deposition, metal-organic frameworks, wearable electronics, dopamine sensing
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