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Table 1 Biological responses to structures fabricated by EBM or SLM.

Materials Processing Biocompatibility test Animal/Cell Main findings Published year ~ Ref.
Ti-6Al-4V SLM In vitro Human osteoblasts Supported cell attachment and proliferation 2003 7
CP-Ti SLM In vivo and in vitro Minipig mand}bular/human gingival Showed substantial bone ingrowth 2005 8
Fibroblasts
Ti-6Al-4V EBM In vitro Human fetal osteoblasts (\FOB 1.19) Reduced cell proliferation in highly rough surfaces 2008 17
Ti-6Al-4V EBM In vivo Rabbit femur and tibia As-EBM implant response comparable to machined 2008 10
Ti-6Al-4V SLM In vitro Human osteoblasts Well-spread and with multiple contact points 2009 18
Ti-6Al-4V EBM In vivo Frontal skull of domestic pig More bone contact in more porous samples 2010 9
Ti-6Al-4V EBM In vitro Human adipose-derived adult stem cells  Increased cell proliferation 2010 20
. . . L y Peri-impl. in cl ith th fz fth
Ti-6Al-4V SLM Invivo Human anterior mandible, Minipig mandibular inexrpll;:]tp ant bone in close contact with the surface of the 2010 11
Ti-6AL-4V EBM In vivo Rabbit ulna New bone formation with preferred alignmentof apatite c-axis 2011 2%
in the elongated pores
Ti6A4V  EBM In vivo and in vitro Rabbit mandibular/Rabbit osteoblasts zzll;fz:‘“’“ in porous EBM Ti-64 implants maiched coated 2012 12
Ti-6Al-4V SLM In vitro Human periosteum-derived cells Enhanced cell seeding and maintain nutrient transport 2012 13
Ti-6AL-4V SLM In vivo Rat fomur Facnllt.ated bone formation, which res‘ults in high mechanical 2013 14
integrity of the treated large bone defects
Ti-6AL4V  EBM In vitro Human ostcoblast-like cells (SA0S-2)  upported cell attachment, proliferation and deposition ofa 2013 19
collagenous matrix characteristic of bone
Ti-6Al-4V EBM In vivo Sheep femur High bone—implant contact in porous implant 2013 15
Ti-6Al-4V EBM In vivo Bone replacement Low Youngs modulus and excellent encrgy absorption 2015 27
capacity
Ti-6Al-4V EBM In vitro Human mesenchymal stem cells Supponed cell attm?hmem anc.I proliferation with minimal 2015 21
inflammatory cytokines secretion
Ti-6Al-4V  EBM/SLM In vivo and in vitro Beagle/ beagle mesenchymal stem cells Supponc;l CC“, adhesion, proliferation, ALP activity and the 2016 22
haemolytic ratio
Ti-6Al-4V SLM In vitro Human mesenchymal stem cells Proliferation decreased with increasing density of energy 2018 23
Ti-6Al-4V  EBM/SLM In vitro Human mesenchymal stem cells Building orientation affacted cellular viability and gene 2018 24
expression
Ti-6Al-4V SLM In vitro Mouse osteoblasts Osteogenesis promoted by surface topography 2019 25
. 11 liferati ifferentiati h
Ti6Al4V  SLM Invitro Rat mesenchymal stem cells Cell proliferation and differentiation were dependent on the 2020 16

pore size and porosity
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Construction of anisotropic bone matrix by using biomedical materials
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Fig. 1 Hierarchically ordered anisotropic bone structure can be constructed by biomedical materials design involving surface
topography, stress field, and molecular arrangement. The schematic illustration of bone cells (osteoblasts, osteoclasts,
osteocytes) menas the crosstalk between these cells for maintaing the anisotropic structuring of bone tissue.
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Fig.2  (Upper) Relationship between organella and surface topography
controlled by various fabrication method.
(Lower) Control of mesenchymal stem cells alignment using
metal 3D printing.
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