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Figure S1. Fretting wear test of uncoated stainless steel archwire sliding against conventional untextured stainless steel 
bracket under artificial saliva environment. (a) Friction curve. (b) Average friction coefficient. (c) Optical microscopy im-
age of the wear scar on the archwire. (d) Enlargement optical microscopy image of the selected rectangular area in (c). 
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Figure S2. Optical microscopy images of wear tracks on the slot surfaces of untextured stainless steel brackets after run-
ning against different carbon films coated stainless steel archwires under artificial saliva environment for 10,000 seconds. 
(a) +5 V, (b) +10 V, (c) +20 V, and (d) +50 V. The wear tracks generally located at the edge of the slot surfaces are denoted 
by yellow dotted rectangular. 
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Figure S3. Cross-sectional profiles of carbon films fabricated under substrate bias voltage of +50 V with different deposi-
tion time for calculating the film thickness. Carbon films were deposited simultaneously on both the stainless steel arch-
wires and Si substrate under the same deposition parameters. The thickness of the carbon films deposited on the Si sub-
strate was measured by using a surface profiler (Dektak-XT, Bruker, San Jose, CA, USA). The deposition rate calculated 
from the carbon film thickness and deposition time varied from 6.0 to 8.3 nm/min. 
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Figure S4. Fretting wear results of carbon film (+50 V and 80 min) coated archwires sliding against brackets under different 
normal loads in artificial saliva environment. Friction curves with normal load of (a) 0.5 N, (b) 1.5 N, and (c) 2 N. (d) 
Average friction coefficient under different normal loads. Optical microscopy images of the wear scars on the archwires 
with normal load of (e) 0.5 N, (f) 1 N, (g) 1.5 N, and (h) 2 N.
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Figure S5. Surface characterization of the wear scars on the GSEC film coated archwires after sliding against untextured 
and micro-groove textured stainless steel brackets for 10,000 times in artificial saliva environment. (a) 3D image and (b) 
2D cross-sectional profile of the wear scars on the GSEC film (+50 V and 80 min) coated archwires after running against 
untextured bracket (denoted as L0). (c) 3D image and (d) 2D cross-sectional profile of the wear scars on the GSEC film 
(+50 V and 80 min) coated archwire after running against one-row micro-groove textured bracket (denoted as L1). (e) 3D 
image and (f) 2D cross-sectional profile of the wear scars on the GSEC film (+50 V and 80 min) coated archwire after 
running against two-row micro-groove textured bracket (denoted as L2). 

 


