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Abstract: Nanoporous metals have been widely used in many fields containing catalysis and energy owing to their unique
structural characteristics. In medical implant field, the biomimetic materials with bicontinuous porous structure at the micro/
nanoscale have attracted much attention, but the traditional forming methods are hard to achieve this structure. In recent years,
due to the excellent performance and similarity with the porous structure in human bones, nanoporous metals have been intro-
duced into the implant to obtain new metallic implant materials. Previous studies have found that metallic implant materials
with nanoporous structure exhibit relatively good performance in mechanics and biology, and have great application potential in

the field of implantation. In this work, the research status of
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forms of nanoporous metallic implant materials prepared by
the dealloying method are emphatically described, and final-
ly, their development prospects is discussed as well.
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Table I Common nanoporous metallic implant materials prepared by liquid metal dealloying

Alloy system Precursor alloy/at% Dealloying medium Porous metal Ref.
Ti Tiz)Cuyg Mg+HNO, Ti [30]
Ti Ti. Cuygy, (=20, 30, 40) Mg+HNO, Ti [31]
Ti Tis, Cus Mg+HNO; Ti/Ti-Mg composite [32]
T Ti, Zr,Cuyg-,, (x=15, 20, 25, 30), Mg+HNO, Tizr [27]

Ti, Zry_, Cugy(x=10, 20, 30) :
Ti Tiy, 3Nb; 5 Cuqgy Mg+HNO; Ti-Nb [31]
Ti Tiy; ,Nbs o Cugo g Mg+HNO; Ti-Nb [33]
o Tiyy ,Fes o Cugs o Mg+HNO, Ti-Fe [33]
o Ti, Hi, Cugy(x=20, 25, 30) Mg+HNO, Ti-HI [34]
o Tiy, Mo, <Cus, Mg+HNO, Ti-Mo [35]
T (Tio, 847770 056 Cro. 098 ) 20 Clizo Mg/Mg-Ca+HNO, Ti-Zr-Cr [36]
T TiAl 5 Nbs 56 Mg+HNO, Ti-Al-Nb ( surface modification) [37]
Ta Tigs Tas Cu, Cu-Ag and Cu-Ag-Bi+HNO, Ta [29]
Ta TayTigy, TayyTis; Sis Cu+CuCl,/HCI solution Ta/Ta+TagSis [28]
b Nb, Tijop-(x=30, 40), Cu+CuCl,/HCI solution Nb/Nb+Nbs i [28]
Nb TigrSis s Nbyo Tis: Sis
Nb NbysNiss, NbyoNig Mg+HNO, Nb [38]
Zr Cuyy 5Zry sAls Mg+HNO, Zr [31]
Co CoCrysMogMng ¢Sig 4No »( unknown) Zn+HCI Co-Cr-Mo-(Zn) (surface modification) ~ [39]
Co Equiatomic CrCoNi Bi+HNO, Co-Cr [40]
Vg Ti,, Ta, Cus, Mg+HF Mg [41]
Fe Fe,) sNizy  Crar 2Sio s Tio 6 Mg+HNO, Ferritic stainless steel [42]
Fe (Feq sCro ) 1, Ni,(x=30, 50, 70) Mg+HNO, Fe-Cr [43]
Fe Fe o Nizg Mg+HNO, Fe [44]
Fe Fes,Niy Mg Fe-Mg composite [45]
Fe FeMny, 53 Zn+HCl, KNO;, citric acid Fe-Mn ( surface modification) [46]
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0], (a, b) SEM images of macroscale pore structures in dealloyed Cu architectures; (c)

zoomed-in SEM images of nanoscale pores in dealloyed Cu architectures; (d~f) EDS analysis image and corresponding elemental

mapping of Cu and Mn in as-3D-printed filaments
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