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Recently published studies’? have shown great bone remodeling properties of the 3D printed bioceramic implant, P3D Bone. CT-imaging

PO rO u S 3 D P ri n'ted B i O Ce ra m iC ScaffO | d S Sgﬂ&iﬁtological analyses clearly visualized that the bioceramic implant was resorbed and replaced by de novo bone over a 6-month

. . . . Although these are interesting finds, the study does not investigate whether the development of new bone relies on osteoclast presence
I n d C e O S't e O b I a S'tO e n e S I S In VI trO and signaling or if the implant material and structure alone is sufficient to support new bone formation. Several studies have shown that
u g osteoclasts secrete signaling molecules which promotes osteoblastogenesis and subsequently bone formation®. One could therefore
assume that the remodeling of the P3D Bone implant is reliant on the presence of osteoclasts near the implant to activate residing

osteoblasts.
This study aimed to examine whether the 3D printed bioceramic material alone is sufficient to differentiate mesenchymal stem cells

M. B. Jensen’, S. S. Dahl’, N. Bau-Madsen', E. C. Arnspang? into osteoblasts and whether these osteoblasts are able to produce extra cellular matrix.
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METHODS RESULTS

To study if in vivo bone formation on P3D Bone Expression of osteoblast marker genes and production of collagen in response

Ce” CUIturing On a 3D printed porous implants rely on osteoclast prensence we to culturina on P3D Scaffolds.
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Of -tradi-tiOnaI inducers in human The P3D Scaffolds were 3D printed with a

physiological relevant macroporous size
between 600 and 800um.

mesenChymaI Stem Cel IS, TERT4 immortalized mesenchymal stem cells

were seeded and cultured on P3D Scaffolds for

w

N

Expression normalized to GADPH

Expression normalized to GADPH

two to five weeks in standard maintenance - AL 0
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gPCR, SEM, ALP stain and confocal microscopy Ml Control
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extracellular matrix prOdUCtlon on different days after seeding of hMSCs on the P3D Scaffold. Left ?\Egrﬂ,'eax;)vrgsi\{gnugf't%? 51 ggyiog$néﬁltrl?r2riﬁrs?aer?gasrd maintnaﬂge
levels side: An empty P3D Scaffold as control. Right side: ALP  medium . Controls were cultured on traditional cell culture plates
. signal from hMSCs cultured on P3D Scaffolds indicative and run in parallel. Marker gene expression was normalized to the
of hMSCs differentiation into osteoblasts. expression of the housekeeping gene GADPH. Errorbars represent

SEM, *:p<0.05, **:p<0.01
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Micrograph of hMSCs cultured on P3D Scaffolds for Collagen can be seen to cover the porous surface of the scaffold,

: - 0 o, and cells are clearly distinguised within the collagen layer.
%%g?y%hsetar;)cijgtrgrern aw;gnatr;(l:(eé;n e%u%néd%gtgyangf?g After 35 days culturing on P3D Scaffolds, cells were fixated in 4%

i i - : : paraformaldehyde, treated with 1% osmium tetroxide, dehydrated in
ScEning Electron gqeddg(rrgbqggtri\\g/gee. Acquired using Nikon Eclipse TS2 Increasing concentrations of ethanol and finally dryed in HMDS.
Microscopy J ' Images are acquired using SEM.

Collagenous extra cellular matrix produced by osteoblasts cultured on P3D Scaffolds for 17 days.

Picture was taken at a place on the scaffold where two edges meet. Cells are stained with DAPI and evenly distributed over the scaffold. The green color signifies the prescence of collagen, indicating CO N C LUS I O N
that the seeded hMSCs have differentiated to collagen-producing osteoblast.
Cells were fixated and labelled with Collagen antibody, Alexa488 conjugated secondary antibody and DAPI stain. Image acquired using LS confocal microscopy and processed in FlJI.

DAPI: BLue, Collagen: Green The presented data suggests that the bone formation occurring after implantation of the 3D printed bioceramic implant P3D Bone
Image acquisition was performed at the Danish Molecular Biomedical Imaging Center (DaMBIC, University of Southern Denmark), supported by the Novo Nordisk Foundation (NNF) (grant agreement number NNF18SA0032928) doeS no't SOIer rely on 'the OSteOClaStIC Slgnallng -to promote OsteoblastogeneSIS The da-ta further Suggests -tha-t -the bIOCeI’amIC
material and structure itself functions as an inducer of the osteogenic gene program, subsequent extracellular matrix production and

Martin Bonde Jensen ultimately de novo bone formation at the implant site.
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