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Effects of thickness on mechanical behavior of
highly crosslinked polyethylene hip implants used
in total hip arthroplasty
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Introduction : Highly crosslinked, ultra-high molecular
weight polyethylene (HXLPE) has been one of the most
promising materials used in total hip arthroplasty
(THA).

successfully improved the wear resistance, the use rate of

Since crosslinking formulation in polyethylene

large femoral heads coupled with thin HXLPE acetabular
liners has been growing markedly in the last decade in
order to avoid the incidence of hip dislocation.
Nevertheless, effects of liner thinning remain to be fully
elucidated in terms of mechanical safety and performance
during in-vivo service. The purpose of this study is to
review the thickness effects of HXLPE on mechanical
durability in THA.

Methods : We performed an advanced PubMed search of

the clinical and scientific literatures published in English
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73—
since 2008. Titles and abstracts were screened for
“crosslink” “polyethylene”, “hip”, “wear” or “creep”.
Results : Several in-vivo as well as in-vitro studies
demonstrated that thickness of HXLPE acetabular liners
can greatly affect their mechanical performances.
Several theoretical and experimental studies showed that
maximum contact stress between femoral heads and
acetabular liners increased with liner thinning, leading to
significantly-increased risk for creep, wear, and fatigue
fracture. According to clinical studies, fracture of
HXLPE often occurred in thin acetabular liners with a <5
mm thick as a response to cyclic neck-liner impingement.
Discussion: Although tribological performance
dramatically improves by inter-molecular crosslinking,
this benefit is known to be achieved as an expense of
other mechanical properties (e.g., tensile strength and
fracture toughness). Based on the current literature
review, we conclude that liner thinning (especially, at <5
mm) is quite detrimental for their long-term mechanical

performance in THA.
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Bone regeneration by human dental pulp stem
cells using a helioxanthin-derivative and cell-sheet

technology
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Objective : Human dental pulp stem cells (DPSCs) can
be collected readily from extracted teeth and are now
considered to be a type of mesenchymal stem cell with
higher clonogenic and proliferative potential than bone
marrow stem cells (BMSCs). Several studies have

previously shown that 4-(4-methoxyphenyl)pyrido

ESOEE VNI

£ B11E B1E

Tl
c-

[40,30: 4,5]thieno[2,3-b] pyridine-2-carboxamide
(TH), a helioxanthin derivative, induces osteogenic
differentiation of preosteoblastic and mesenchymal cells.
However, the osteogenic differentiation activities of TH
have only been confirmed in some mouse cell lines.
Therefore, in this study, towards the clinical use of TH in
humans, we analyzed the effect of TH on the osteogenic
differentiation of DPSCs, and the in vivo osteogenesis
ability of TH-induced DPSCs, taking advantage of the
simple transplantation system using cell-sheet
technology.

Methods : DPSCs were obtained from dental pulp of the
wisdom teeth of five healthy patients (18-22 years old)
and cultured with or without TH. To evaluate
osteogenesis of TH-induced DPSCs in vivo, we
transplanted DPSC sheets into mouse calvaria defects.
Results : We demonstrated that osteogenic conditions
with TH induce the osteogenic differentiation of DPSCs
more efficiently than those without TH and those with
bone morphogenetic protein-2. TH induced
osteogenenesis in both DPSCs and BMSCs, although the
gene expression pattern in DPSCs differed from that in
BMSCs up to 14 days after induction with TH.
Furthermore, we succeeded in bone regeneration in vivo
using DPSC sheets with TH treatment, without using any
scaffolds or growth factors.

Conclusions : Our results demonstrate that TH-induced
DPSCs are a useful cell source for bone regenerative
medicine, and the transplantation of DPSC sheets treated
with TH is a convenient scaffold-free method of bone

healing.
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