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Supplementary Figures:
[image: Figure S1]
Figure S1. The zeta potential of PDA and Fe-PD nanorods.
[image: Figure S2]
Figure S2. The long term catalytic stability of Fe-PD nanorods over time for 85 days.
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Figure S3. Photograph of the actual microneedle patch demolded for the PDMS mold. Scale bar, 3 mm.
[image: Figure S4]
Figure S4. Curves of the loading fracture force versus displacement when 5 tests of compression experiments.
[image: Figure S5]
Figure S5. Penetration depths of three microneedle patches for pig skin. MN#1, MN#2, and MN#3 represent three repetitive tests of the MN patch.
[image: Figure S6]
Figure S6. Water absorption expansion rate of three microneedle patches immersed in phosphate buffer solution (PBS, 10 mM, pH 7.4). MN#1, MN#2, and MN#3 represent three repetitive tests of the MN patch.

[image: Figure S7]
Figure S7. Water absorption expansion rate of the microneedle patch over time immersed in artificial interstitial fluid (AISF).
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Figure S8. Photographs of color changes of the microneedle patches containing a colorimetric indicator (CoCl2) upon interaction with the extracted AISF from pig skin.
[image: Figure S10]
Figure S9. The nanozyme loading efficicency of MN-based Colorisensors for each bath. n=10.
[image: Figure S11]
Figure S10. Absorbance values at 652 nm after continuous washing tests of the developed Colorisensor. Original represents a control testing with no washing treatment.
[image: Figure S9]
Figure S11. AChE concentrations (CAChE) in AISF prespiked by Control (as added original concentrations) and detected by the developed Colorisensor (This work) and the Ellman method as the standard method.
Supplementary Tables:
 Table S1. EDS characterization of the Fe-PD nanoenzyme for element analysis 
	Element
	Wt%

	C
	77.9

	N
	3.6

	O
	12.5

	Fe
	6.0



[bookmark: _Hlk180005860][bookmark: _Hlk180005954]Table S2. Comparison of the apparent Michaelis-Menten constant (Km) and maximum reaction rate (Vmax) of Fe-PD with those of previously reported nanozymes using TMB as the substrate. 
	Nanozymes
	Km (mM)
	Vmax (10-8 M S-1)
	Ref.

	Fe-NDs
	0.76
	2.27
	[1]

	KFePW12O40
	0.35
	3.70
	[2]

	CF@CuAl-LDH
	4.40
	0.59
	[3]

	CB-CQDs
	0.83
	5.13
	[4]

	Zn-CuO
	10.0
	2.88
	[5]

	ZIF-67
	13.69
	0.35
	[6]

	Fe-PD
	0.85
	15.38
	This work


Fe-PD nanozymes present Iron (III)-polydopamine nanorods prepared in this work.
0.85 presents Michaelis constant (Km, mM) of Fe-PD nanozymes prepared in the steady-state kinetic parameter analysis when using TMB as the substrate.
15.38 presents maximum reaction rate (Vmax, 10-8 M S-1) of Fe-PD nanozymes prepared in the steady-state kinetic parameter analysis when using TMB as the substrate.

Table S3. Comparison of the apparent Michaelis-Menten constant (Km) and maximum reaction rate (Vmax) of PFe-PD with those of previously reported nanozymes using H2O2 as the substrate. 
	Nanozymes
	Km (mM)
	Vmax (10-8 M S-1)
	Ref.

	Fe-NDs
	0.87
	3.76
	[1]

	KFePW12O40
	165
	6.90
	[2]

	CF@CuAl-LDH
	1.48
	0.29
	[3]

	CB-CQDs
	0.70
	4.69
	[4]

	Zn-CuO
	71
	0.30
	[5]

	ZIF-67
	3.52
	0.28
	[6]

	Fe-PD
	0.24
	9.16
	This work


Fe-PD nanozymes present Iron (III)-polydopamine nanorods prepared in this work.
0.24 presents Michaelis constant (Km) of Fe-PD nanozymes prepared in the steady-state kinetic parameter analysis when using H2O2 as the substrate.
9.16 presents maximum reaction rate (Vmax) of Fe-PD nanozymes prepared in the steady-state kinetic parameter analysis when using H2O2 as the substrate.

Table S4. Comparison of performance parameters of the conventional and developed detection methods for AChE determination. 
	Detection methods
	Detection Range (mU/mL)
	LOD (mU/mL)
	Ref.

	Ellman assay
	0-83
	/
	[7]

	Colorimetric assay
	200-1500
	200
	[8]

	Fluorescence assay
	0-30
	0.03
	[9]

	Colorimetric assay 
	0.54-3.93
	0.029
	[10]

	Multicolor assay
	 0.01–500
	0.0074
	[11]

	Colorimetric assay
	0.1-30
	0.066
	[12]

	Colorisensor
	0.01-1000
	0.007
	This work
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