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What happens when you place a Ti or
Ti-6Al-4V implant in oe?
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Achieving Stable Osseointegration




Implant Surface Design as a Bone Surface Biomimetic

Macroscale Microscale Nanoscale

Bone Implant Collagen & Other ECM
Proteins

Gittens RA, McLachlan T, Olivares-Navarrete R, Cai Y, Berner S, Tannenbaum R, et al. The effects of combined micron-/submicron-scale
and 2011;32(13):3395-3403.

surface roughness and nanoscale features on cell
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FE-SEM image of rat
bone marrow-derived
cells cultured on bovine
bone slices at low (A) and
high (B) magnifications.
RL: resorption lacuna;
BS: bone surface; OC:
osteoclast.

Mulari, M.; Qu, Q.; Harkonen, P Vaananen, H.
Osteoblast-like Cells Complete Osteoclastic Bone

na Mineralized Bone Matrix In
Vitro. Calcified Tissue International 2004, 75, 253-261.

What is it that osteoblast
lineage cells like?

e Complex microtextured
surfaces
* Craters that are 30-100 um
wide
v'Macro
* Pits that are 1-3 pm wide
v'Micro
¢ Peaks that are “pointed” with
a regular shape

MSC interacting with the nanoLOCK®

surface.

v'Nano
Image Courtesy of Dr. Justin Brown, Department of
Bioengineering, Penn State University




MSCs exhibit osteoblastic differentiation and produce
factors that regulate osteoclasts on NanolLock (#9).
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Olivares-Navarrete et al. Ann Biomed Eng. 2014 Dec;42(12):2551-61.
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MSCs migrate to
surface via fibrin
clot.

They differentiate
into osteoblasts and
generate factors
that regulate cell
and tissue response.

Fibrin

Mesenchymal
Stem Cell

Inflammatory Factors

Cytokines Implant

Surface




Surface topography and chemistry cause a
change in MSC cell shape.

Banik et al., Frontiers in Bioengineering and Biotechnology, 2016
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MSC differentiation on a micro/nano rough
surface is rapid.
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The action of endogenous BMP2 is regulated
and coordinated.
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Cells can respond via autocrine and paracrine
mechanisms.
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Remodeling after
primary bone
formation is mediated
by the surface.
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HMSCs on rough Ti alloy produce higher levels of
factors that reduce osteoclastic bone remodeling,
resulting in net new bone formation.
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How can
the surface
have an
effect?

MSC Effects on OC Activity - 2 Day

MSCs production of
factors that reduce
osteoclast activity is
enhanced when they
are cultured on
microtextured Ti
surfaces...
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Net effect is net new bone and regulated
bone remodeling.
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What makes nanoLOCK® different?

*Macroscale, microscale and nanoscale topographic
features on the surface.

¢ MSCs are able to attach, differentiate into osteoblasts,
and produce factors that stimulate bone formation
while delaying bone resorption.

¢ Cells that interact with the surface are able to modulate
activity of cells in the environment to achieve
osteointegration and stabilization of the implant.

Thank you!




