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CaP-CHI*HA

Figure SI-1: Morphology of THP-1. Optical microscopy observations of THP-1 in contact with
CaP-CHI-HA substrate. CaP substrate, LPS and inert coverslip glass served as internal,
positive and negative controls, respectively, showing rounded, clustered and adhered cells

whatever the condition (scale bar indicates 100 um).
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Figure SI-2: Cytokine, chemokine and growth factor production. Released TNF-a (A), IL-1B (B),
MCP-1 (C), IL-6 (D), IL-8 (E), IL-10 (F), VEGF (G), TGF-B (H) quantified by ELISA and
normalized to glass negative control, indicating a significant increase of IL-6 and IL-10 and
a significant decrease of IL-8 in contact with CaP-CHI-HA compared to LPS inflammatory

control.
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Additional discussion:

Monocytes and macrophages are central cells of innate immunity system, playing a
key role in inflammation and wound healing and producing a plethora of mediators
upon inflammatory activation [1]. Released IL-1B, TNF-a, MCP-1 by THP-1 in
contact with CaP-CHI-HA was firstly analysed by Enzyme-linked immunosorbent
assay (ELISA). The pro-inflammatory IL-1f, involved in the foreign body immune
response was below the detection limit of ELISA kit (4 pg/mL) for CaP and glass [1].
In contrast, a slight increase of IL-1p was noticed in THP-1 supernatants in contact
with CaP-CHI-HA and for LPS (10 pg/mL, p=0.922 for CaP-CHI-HA and 76 pg/mL,
p=0.103 for LPS vs glass, Mann Whitney test) (Figure 3A and SI-2A). THP-1 on CaP-
CHI-HA and CaP as well as in presence of LPS, increased significantly protein levels
of TNF-a (= 8 to 19-fold, p<0.0001, vs glass, Mann Whitney test) and MCP-1 (= 2-fold,
p<0.0001, vs glass, Mann Whitney test) in supernatants (Figure 3B and 3C).
Furthermore, we distinguished a significant decrease in TNF-a release in contact
with CaP-CHI-HA vs LPS (p<0.0003, Mann Whitney test), while no statistical
differences in MCP-1 release were observed in CaP-CHI-HA and CaP vs LPS (Figure
SI-2B and SI-2C). Related to CaP, a slight decrease in TNF-a content was noticed
(p=0.11, vs LPS, Mann Whitney test) and (p=0.063, vs CaP-CHI-HA, Mann Whitney
test). During bone healing, the effect of IL-1B overlaps with that of TNEF-
a, contributing to the reparative phase either directly by affecting endothelial cells,
osteoclasts and osteoblasts activities or indirectly by inducing additional cytokines
and growth factors secretion, and are thus of a potential importance in implant
osseo-integration [2]. Furthermore, MCP-1 chemokine has a critical role in
macrophage recruitment, immune-regulatory and inflammatory processes involved
in tissue repair [3]. The effect of material surfaces on cytokine secretion has been
predominately studied in vitro [3], and it was reported that monocytes/macrophages
secrete pro-inflammatory IL-6 and IL-8 as well as anti-inflammatory IL-10 in contact
with material surfaces [4]. However, these secretions were generally low in absence
of any exogenous stimulus. Despite the low values obtained in our conditions, still
above the detection limit of ELISA kit (6 pg/mL), we noticed a significant increase in
IL-6 in contact with CaP-CHI-HA (= 8-fold, p<0.0001, vs glass, Mann Whitney test)
and in presence of LPS (= 4-fold, p<0.002, vs glass, Mann Whitney test) but a
moderate increase in contact with CaP (= 2-fold, p=0.12, versus glass, Mann Whitney
test) (Figure 3D). Compared to LPS inflammatory environment, IL-6 secretion was
significantly increased in contact with CaP-CHI-HA (= 2-fold, p=0.042, Mann
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Whitney test) but moderately decreased in contact with CaP (p=0.10, Mann Whitney
test). Additionally, IL-6 secretion level was significantly increased in CaP-CHI-HA
compared to CaP (= 3-fold, p=0.004, Mann Whitney test) (Figure SI-2D). Regarding
IL-8 secretion, we observed a significant increase in contact with CaP-CHI-HA (= 7-
fold, p<0.002, vs glass, Mann Whitney test) and in presence of LPS (= 20-fold, p<0.002,
vs glass, Mann Whitney test) and a comparable concentration in contact with CaP
and glass (p=0.13, vs glass, Mann Whitney test) (Figure 3E). Compared to LPS
inflammatory environment, IL-8 secretion was significantly decreased in contact
with both CaP-CHI-HA and CaP (p=0.026 and p=0.002, respectively, Mann Whitney
test). Moreover, in contact with CaP-CHI-HA, THP-1 increased significantly the
secretion of IL-8 compared to CaP (= 5-fold, p=0.002, Mann Whitney test) (Figure SI-
2E). Biomaterial implantation initiates a set of dynamic cellular events that are
characterized by distinct pro- and anti- inflammatory cells recruited to remove
necrotic tissue and to begin the healing process [5,6]. Ambiguity of cytokines is also
an important factor during inflammation and healing process. IL-6 is mostly
described as a pro-inflammatory cytokine, but it is also involved in many
regenerative or anti-inflammatory activities [7]. IL-10, potent anti-inflammatory
mediators, TGF-3 and VEGF are produced by monocytes/macrophages and are
thought to suppress the biomaterial induced inflammatory response and contribute
to tissue repair, angiogenesis and retain homeostasis [2,3]. We noticed a significant
increase in IL-10 in contact with CaP-CHI-HA (= 24-fold, p<0.004, vs glass, Mann
Whitney test) and CaP (= 26-fold, p<0.0009, vs glass, Mann Whitney test) but in
presence of LPS, the resulting increase (= 23-fold, p<0.004, vs glass, Mann Whitney
test) was below the detection limit of the ELISA kit (30 pg/mL) (Figure 3F).
Compared to LPS induced inflammatory environment, IL-10 secretion was
significantly increased in contact with CaP-CHI-HA (= 3-fold, p=0.02, Mann Whitney
test) but moderately increased in contact with CaP (= 3-fold, p=0.20, Mann Whitney
test). A comparable concentration was observed in contact with CaP-CHI-HA and
CaP (p=0.4, Mann Whitney test) (Figure SI-2F). Secretion of VEGF was significantly
increased in contact with CaP-CHI-HA, CaP and LPS (= 1.50-fold, p<0.02, vs glass,
Mann Whitney test) (Figure 3G), while a comparable concentration of released VEGF
was detected in THP-1 supernatants in contact with CaP-CHI-HA, CaP and LPS
(Figure SI-2G). Finally, TGF-B secretion by THP-1 in contact with CaP-CHI-HA did
not increase compared to controls (Figure 3H and Figure SI-2H). TGF-{ is a powerful
activator of connective tissue synthesis and fibroblast proliferation contributing then

to fibrosis process [8]. As LPS has negligible effect on fibrosis [1], the absence of an
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increase of TGF-{3 in presence of CaP-CHI-HA might reflect a lack of inflammatory

fibrosis induction.
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