rE®E I RKFFR
el ESW J. University of Shanghai for Science and Technology Vol.44 No.5 2022

CE S :1007 — 6735(2022)05 — 0429 — 11 DOI: 10.13255/j.cnki.jusst.20221007001

BMABEEERED NFEMK
T T AR REER

TRein, M, BW=, Kk B, & &K

ClLg P TR MU CRE2E0E, ik 200093)

HWE:. NEAZARAZRAFTILAAKXGEIET 7k, 2ERAEGKRPFROANESHEAY, & T
HIAEEL— N TR, BERRGR ERE 20 R TIr AT R, E e B R
ARSI RPRTSEGAFZHR, A, BEROLEHETFETHCELAETEZHY
W, B AAL e A WIRAE T ENT, GRS FI AT, BRSO ERARGT
oMok, BEBRBRREMGARLTER; St—F 4B TREMGIZT 7%, SAAE
TRAEHHR . K HFERIToT AL, AR HEIFHRETHOEE RN ETRENR
BRE BG4 ST IA BT MR A0 AT oA, BT RGBSR AR
BB R E.

KEIE: BER; BAA; WRESE; &Mkt
FESES: TH 122 XHERFREES: A

Research progress on structural design of bone plates for
internal fracture fixation

DING Xiaohong, XU Shipeng, DUAN Pengyun, ZHANG Heng, XIONG Min
(School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Internal fixation is the most common and effective fracture treatment method and bone plates
are the most widely used internal fixation implant in clinical practice. Since fracture healing requires a
certain amount of mechanical stimulation, the stiffness of bone plate not only needs to meet the
requirements of reduction stability, but also needs to make the fracture bone bear reasonable mechanical
stimulation during the healing process. Thus, the structural design of bone plate has a very important
impact on healing effect. Starting from the evaluation methods of fracture reduction and healing, the
evaluation and analysis methods of fracture reduction stability, fracture healing and remodeling were
summarized and analyzed, The basic design requirements of bone plate structure was proposed. Further,
according to the design method of bone plate structure, the existing structural forms and design methods
of bone plate were analyzed and summarized to provide reference for the design of bone plate which can

better meet the needs of fracture healing. Finally, the existing problems in the structural design of bone
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plate were analyzed, and an ideal design logic of bone plate and the future research focus were put

forward.

Keywords: bone plate; fracture healing ; evaluation method; structural design
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Fig.1 Simplified model of bone-bone plate system
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Fig.6 Simulation model of fracture healing
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Fig.8 Results of structural analogy design, parameter optimization design and finite element analysis of bone plate
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Fig.9 Results of topology optimization design and finite element analysis of bone plate structure
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