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1. Tensile test specimen of 3D printed material

Fig. S1 Tensile test specimen of 3D printed material. (a) Dimensions of the tensile test 
specimen; (b) 3D printed specimen for the tensile test.
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2. Microfluidic synthesis conditions for MWCNTs/Pt-Pd

Table S1 Microfluidic synthesis conditions for MWCNTs/Pt-Pd.

Item
Flow rate ratio 

of precursor
(QA:QB)

Flow rate ratio of 
micromixer Ⅰ

(QA+B:QC)

Reduction 
concentration ratio

(CE:CC)

Total flow rate
(mL min-1)

TFR: 1 1:1 1:1 4 1

TFR: 5 1:1 1:1 4 5

TFR: 10 1:1 1:1 4 10

TFR: 15 1:1 1:1 4 15

PFRR:0.1 1:1 1:9 4 5

PFRR:0.3 1:1 3:7 4 5

PFRR:0.5 1:1 1:1 4 5

PFRR:0.7 1:1 7:3 4 5

PFRR:0.9 1:1 9:1 4 5

Pt-FRR: 0 0:1 1:1 4 5

Pt-FRR: 0.3 3:7 1:1 4 5

Pt-FRR: 0.5 1:1 1:1 4 5

Pt-FRR: 0.7 7:3 1:1 4 5

Pt-FRR: 1 1:0 1:1 4 5
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3. Stress-strain curve of tensile test for 3D printed material

Fig. S2 Stress-strain curve of tensile test for 3D printed material.
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4. 3D printing workflow of design and fabrication for 3D micromixer

Fig. S3 3D printing workflow of design and fabrication for 3D micromixer.
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5. Micro-CT scan of the micromixer I

Fig. S4 Micro-CT scan of the micromixer I with different cross-sections.
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6. Mixing performance of micromixer I

Fig. S5 Mixing performance of micromixer I. (a) Mixing efficiency of micromixer I with 

different flow rates; (b) The microscope fluorescein images at the outlet of micromixer I with 

different flow rates.
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7. Comparison of synthesis throughout for nanoparticles

Table S2 Comparison of synthesis throughout for nanoparticles between different 
micromixers/microreactors.

Type Fabricated 
material

Flow rate
(mL min-1)

Synthesized 
material Ref.

Y-shaped micromixer PDMS 0.05~2 Ag NPs [1]

T-shaped microreactor PDMS 0.1 SnS NPs [2]

Cross-shaped 
micromixer

PTFE 1 Pt/TiO2 [3]

Cross-type mixer PTFE 0.5~1.5 Ag/rGO [4]

Spiral microreactor PDMS 0.035~0.35 MNPs@ SiO2 [5]

Spiral microreactor PDMS 0.1~0.53 ZnO NPs [6]

Droplet reactor PDMS 0.008~0.02 SiO2 NPs [7]

Active microreactor PDMS 0.1~0.5 Chitosan NPs [8]

T-shaped micromixer PDMS 1.5 Ag2S NPs [9]

Y-shaped micromixer PDMS 0.17~1.7 Fe3O4 NPs [10]

Droplet reactor PDMS ~0.14 Au NPs [11]

Y-shaped micromixer PEEK ~0.15 CuS NPs [12]

Droplet reactor PDMS 0.01~0.025 TiO2 NPs [13]

Focusing microreactor PDMS 0.01~0.013 Organic NPs [14]

T-shaped micromixer PTFE 0.7 MOF capsule [15]

Acoustic micromixer PDMS 0.01~0.05 Budesonide NPs [16]

3D micromixer Resin 1~15 MWCNTs/Pt-Pd This study
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8. TEM images of MWCNTs/Pd-Pt at different precursor flow rate ratios

Fig. S6 TEM images of MWCNTs/Pd-Pt at different precursor flow rate ratios (PFRR), (a) 
0.1, (b) 0.3, (c) 0.5, and (d) 0.7.
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9. TEM images of MWCNTs/Pd-Pt at different Pt4+ flow rate ratios

Fig. S7 TEM images of MWCNTs/Pd-Pt at different Pt4+ flow rate ratios (Pt-FRR), (a) 0.3, (b) 
0.5, (c) 0.7, and (d) 1.
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10. Comparison of current responses between modified electrodes

Fig. S8 Comparison of current responses of GCE, GCE/MWCNTs and GCE/MWCNTs/Pt-Pd 
under the optimized conditions.



 12 / 13

11. Reproducibility of GCE/MWCNTs/Pt-Pd

Fig. S9 Current responses of five different GCE/MWCNTs/Pt-Pd to 100 μM H2O2 in 0.1 M 
PBS (pH 7.4).
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