234

{Review Article)

J. Surf. Sci. Eng.
Vol.57, No.4, 2024.
https://doi.org/10.5695/JSSE.2024.57.4.234

ISSN 2288-8403(Online)

Research trends and Efficacy Analysis of Surface Characteristics of Bone Grafts

Yong-Hoon Jeong, Gye-Wook Lee, Tae—-Gon Jung’

Department of Medical Device Development Center, Osong Medical Innovation Foundation (KBIOHealth),

Cheongju 28160, South Korea

(Received 04 July, 2024 ; revised 22 July, 2024 ; accepted 23 July, 2024)

Abstract

As the population ages, the importance of effective bone disease treatments is increasing, highlighting
the role of bone grafts. Bone grafts are categorized into natural (autografts, allografts, xenografts) and
synthetic (ceramics, polymers). Natural grafts have excellent regenerative abilities but pose biological
risks, while synthetic grafts are biocompatible but less effective in regeneration. Various studies aim to
enhance the safety and efficacy of bone grafts, significantly altering their surface properties. This review
examines these studies and the resulting surface changes, aiming to guide future research and clinical

applications.
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2.1. MHZ= 0|AIX(Natural bone graft)
2.1.1. 7= 0|AIXi(Autogenous bone graft)
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grafts coated with growth factors)
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Table 1. Surface characteristics and analysis methods of bone grafts.
Surface Characterization Tools Ref.
- 2D: SEM [121-
- Surface structure (Morphology) o o
Physical - 3D: Micro-CT(in-Vivo) 122]
) - Surface roughness - SPM (Scanning Probe Microscopy-AFM, STM) [123]
properties (117,
- Surface Area - BET
124]
- FT-IR
) i [127,
- Chemical structure anlaysis - NMR 125]
- XRD
Ca/P ratio,
- Surface Quantative - XRD [126]
- EDS
- XPS
_ Surface Qualitative analysis [128]
- AES (Auger electron spectroscopy)
Chemicd |~ Phase diffraction - XRD [129]
eml. - Dissolution rate of coating layer | - ICP [130]
POPEMties | \Wettability - Contact angle meter [131]
- XPS
- Residue analysis - AES [132]
- ICP
(in vitro) Comparison of weight ratio
- Surface degradability - hydrolysis(37C, PBS(or SBF)) [133]
- zymolysis(Add specific enzyme)
- Bioactive substance release - Spectrophotometer (134,
analysis - HPLC(High Performance Liquid Chromatography) | 136]
Aoz IRIEJATH14-15]. A 2 &2 T ARdw Algtd9] H$- HA/TCP 7] Zw/Ql H]
£Hog o4l BN WA ¢ Q= FHHH & 4, 44 L& 59| Aol 5] o4 o]
20, Wejshy 20l 5 WAGEAE, Bel /b FRA A% UL o)y T AR Sro ol 7}
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Table 2. Research on improving the properties of bone grafts and surface changes.

25 AT B4 £ 24 U B Ref
: - AR AR e 24
A7 =9 A7HE - N _
At oy | THATTES AT XRD, SEM, EDS _Aphat g AR 4924 B [14,15)
oA f54 87} o n s olo e
2QA oIS EAE
przoan | o180 418 A SEM - B8 FS(Caviy) 57 [25.26]
oo=&2 o T — ko ’
o5A W7} - o g2 =9 4eE ‘7‘4— A
a5 (F3]= div)
AESE A= o Y1 A28 /¥ 72
QREBESLLE SEM, EDS ot Mo 2% o [34]
= - == T
S o e e 2714 $4
o2 o] 47 @4 2% 271 e
&7 3o 2 _u A 7, BREE 7
olFZ o4 XRD, FTIR - ofutEto|E 2 4 gl (39]
=734 37t - 771 AA gl
- SA wo] B¢ 12 HFA| f-TCP 34
i 2A4F H2ad BCP)
o - AR Pl g viEEd 94
Qb Fol4H XRD, FTIR, SEM, BET g AWt uA] 2z 54 [40,41]
=2 ™ - =2 =292 Eaes]
T _ &% HA o] B ga
SELEEAHo|E - HAS A1A 24 ¥ HAS 34
ol 4A] 224 SEM, XRD, EDS - A otutetol E 24 944 &<l [45]
574 87 - Bl A8 U S P4 gl
“ola] 271 AAGAG 851 U oHoIES
FHB LA | o o 24 o
A2 Zol4A SEM, EDS, FTIR, 34 g4 47 48]
EAQ 9 384 87l | Degradability(weight loss) | - W] 4% HA &9l '
-HA 24 4o 30% 25 571 =<
EESIECES
FehAg B -2 A 37 REAE R 3 Rk
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AT 7Y , AT 2P ol SRl wt o B o
20144 Micro=CT AZol JHBE B2 o1l
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