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Fig.1 Surface SEM morphologies of Fe-30Mn alloy sample after dealloying in different medium solutions: (a, d) Fe-30Mn;

(b, e) Fe-30Mn/HCI; (c, f) Fe-30Mn/NacCl
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Fig.2 EDS analysis results of Fe-30Mn alloy samples after

dealloying in different medium solutions
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Fig.4 AFM analysis of Fe-30Mn alloy samples after dealloying in different medium solutions: (a) surface topography and
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Fig.5 Release of iron ions (a) and manganese ions (b) from Fe-30Mn, Fe-30Mn/NaCl and Fe-30Mn/HCI samples
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Fig.6 Open circuit potential (a) and polarization curves (b) of Fe-30Mn, Fe-30Mn/NaCl and Fe-30Mn/HCI samples
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FIREE R, XHAUM = .

NP VA A AR A P, WA RRES R
Fi FDA/PI Gy 4 35 158 40 . 23 7312 44 = il ik CLSM
BEAT S, KA EAMRES e, Al Eat.
A T B R S v A R A R N A 4 R E VR A R
A S48 100%32 F2 i 4 i i AR KRS — 5 R 4F .
K8 fitan, #AREIRIAMN, 40MAE 3 Fh 2 212 42
ARRGL R I, BAOWEBNEH M (), A%
% B Fe-30Mn.Fe-30Mn/HCI 1 Fe-30Mn/NaCl ) E
A REFMAEDAEENE. bE B TR e, rE
AL 100%97 B T A AR R BE 2 38 i, 4t A
B E, EMZ UL YER . R R ER KA
DAPI G it CLSM WL %23 F= £ 3 Bl Fe-30Mn 3¢

EIFREM D] Fe SESC AV BNE. WA, &%
A Ak B 5 SRR T P L 46 (0 5% T A 5 ) R e R RS
B, R SEAT T 4 AT s 4 £ SR T ) B
A, BT HE SR AR A DR KRNI B A .
Yang % N BT AT 8 RS AR T A FE S R
il B 2 T RE % 308 3o i 0E 1 B 9 78 5 1 440 B 1) 1 Ak
REUELESEET RN EBEATER. WA, Li 55
PR FE R I,k B 2 T RELRES 2 () 14 i 0% 1
125 1L 8 240 I ) e 2 ) i 0F ol 240 i ) 484 ST 204K
UL T A, 2% G BB S ) Fe H X A AL m
e JSR TR 77, RN AR 9 JE AT B R AT B 1 R 18
HHR. AT DU LA, RBETROR S
ATERN A N Ah SR DAY S B8 IE

F1 3TMHERAEIINCTH PBS FRPHISISBEARL
BsH
Table 1 Dynamic potential polarization corrosion

parameters of three samples in PBS solution
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WA E LMY, L0y 9 S o oee 114 o130
T, R G4 Ry BeRAs . Nac
- \ et . Fe-30Mn/NaC -0.81 20.7 0.247
AU LRI, REHESMAMEERT e
T Fe SR MR ARSI, AR B TR O BE AR, Fe-30Mn/HCI 071 163 0.195
25 2.5
| el I Fe-Mn/Alloy I cell I Fe-Mn/Alloy
20l [ Fe-Mn/HCI [ ]Fe-Mn/NaCl 20l I Fe-Mn/HCI [ Fe-Mn/NaCl
;3: 151
> —*
[a)
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K7 MC3T3-E1 40 B 7E A 7] Fe-30Mn SCAEHE TR R K 7% 1. 3. 5d J5HJ CCK-8 M FH i it
Fig.7 CCK-8 analysis of MC3T3-E1 cells cultured on different Fe-30Mn scaffold gradient extraction solutions for 1, 3, and 5 d:

(a) 10%, (b) 25%, (c) 50%, and (d) 100%
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Fig.8 Morphologies of MC3T3-E1 cells cultured on different Fe-30Mn scaffold 100% extraction solution for 1, 3, and 5 d

(green: live cells; red: dead cells)
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K9 MC3T3-E1 40 il 7£ A ] Fe-30Mn 3242 100%= #& i 5 7% 1. 3. 5d J5 KB
Fig.9 Morphologies of MC3T3-EL1 cells cultured on different Fe-30Mn scaffold 100% extraction solution for 1, 3, and 5 d

(blue: cell nucleus; red: cytoskeleton)
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Regulation of Surface Micro-Nano Structure of Porous Fe-Mn Alloy and Evaluation
on Its Biological Performance

Chen Zhikun*?, Yuan Bo?, Nie Yong®, Peng Huabei*, Zhu Xiangdong*?, Zhang Xingdong®?
(1. National Biomedical Materials Engineering and Technology Research Center, Chengdu 610064, China)
(2. College of Biomedical Engineering, Sichuan University, Chengdu 610064, China)
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Abstract: Fe-based biodegradable metals having good biocompatibility and excellent mechanical property exhibit great promise
for applications in orthopedic implants, while the slow degradation rate is a major bottleneck. In this study, the surface of the
porous Fe-30Mn scaffold was dealloyed by electrochemical technology. When using hydrochloric acid and sodium chloride as
medium solution in dealloying treatment, micro-nano porous network and sheet-like structures were formed on the surface of the
scaffolds, respectively. The contact angle and surface roughness tests show that the two micro-nano structure significantly
improves the hydrophilicity of the Fe-30Mn scaffold and enhances its roughness. The Fe-30Mn with micro-nano porous network
exhibits higher roughness and hydrophlicity than that of the Fe-30Mn with sheet-like structures. The degradation rate of the
scaffolds before and after alloying were evaluated by the static immersion method and electrochemical corrosion test. The results
show that the construction of surface micro-nano structure can accelerate the degradation of the scaffold. The in vitro cell culture
using MC3T3-E1 cells shows that all porous Fe-30Mn scaffolds has good cytocompatibility. The above results confirm that the
Fe-30Mn scaffold has a suitable degradation rate and good biocompatibility after electrochemical dealloying treatment, suggesting
its great clinical application prospect in the fields of bone repair.
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