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Statement of Purpose: To control the loss of alveolar (data not shown). The normalized ALP activity (-3M-
bone that may result in periodontitis and regenerate theaM/min/mg protein) and osteocalcin (~0.5 pg/mg protein)
lost bone, guided bone regeneration (GBR) is indicated.were similar on all days for the H1, H2, and H3 hydrogels
The currently used collagen scaffolds for GBR suffer (Fig 2a,b) However, the H4 hydrogel showed maximum
from rapid degradation by collagend8esnd lack of  ALP activity (44 nM/min/mg protein) and osteocalcin (1.6
rigidity./? Our studies have shown elastin like polypeptide pg/mg protein) on day22 indicating continual high
(ELP)-collagen composite hydrogels were biocompatible differentiation and maturation activity along the osteoblastic
and more rigid than the collagen hydrodéfs.Human lineage (Fig 2a,b). Alizarin red staining on day 23 showed
adipocyte derived stem cells (hASCs) are multipotent very minimal amount of mineralization in the H1, H2, and
cells that can differentiate along osteogenic lineage andH3 hydrogels, while the H4 hydrogel had greater Alizarin red
have potential to be used in GBR. We hypothesized thafstaining indicating mineralization (FRE). Scanning electron
hASCs would differentiate along the osteoblastic lineagemicroscopy (SEM) paired with energy dispersive
in more rigid ELP-Collagen composite hydrogeience spectroscopy (EDS) revealed high amount of calcium and
we investigated the efficacy of composite hydrogels madephosphorous deposits on the H4 hydrogel indicating
with varying concentrations of ELP and collagen for mineralization (Fig. 8
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(c) shows mineralized matrix stained
Hi H2 H3 Hs H4 and no staining for H2 p<0.05.
Hydrogels

adipose tissue provided during elective procedures from
patients in accordance with the Univ. of Mississippi
Medical Center Institutional Review Board protocol
#2012-0004. hASCs (50,000 cells/hydrogel) were
incorporated during gelation for 3 days of acclimation

DMEM with 10% FBS. Subsequently, the cells were
supplemented with osteogenic medium cocktail composed
of DMEM, 50 pM L-ascorbic acid, 10 mM -
glycerophosphate, 0.05 nM dexamethasone, 10% FBS}
and 1% penicillin/streptomycin for 3 weeks.

Biochemical Characterization. Viability was assessed
Live/Dead assay (Invitrogen). Metabolic activity and [§ S
osteogenic differentiation were assessed by total proteifrig 3 For H4 hydrogel (a) SEM image shows mineralized matrix and
assay (Thermo Sci) and alkaline phosphatase assay (ALHimage shows (b) calcium and) hosphorous ions. Scale bar G:2m.
BioAssay Sys). Osteogenic maturation was assessed boncjusions Our results show that a composite hydrogel
osteocalcin assay (OCN; Invitrogen). Mineral deposition ¢qntaining higher concentrationg ELP and collageto be a
was visualized and qu:’;mtlﬁedy Alizarin red assay  gitaple scaffold for long-term, 3-dimensional culture and
(Millipore). Manufacturers’ protocols were followed. All subsequent osteogenic differentiation of hASCs resulting in
assays were perfprmed on days 1, 8abdl 22. superior mineralization. This study has laid a foundation for
Statistical AnalysisANOVA and Games-Howell post hoc  the future ofELP-collagen composite hydrogels in guided
test for unequal variances was performed. Values with p hone regeneration with further studies focusing on the
0.05 were deemed significantly different. evaluaion of their effiacyin vivo.

Results: The Live/Dead assay showed high number of References: 1. kyle S, et al. Trends Biotech 2009,27:423.

live cells attesting the biocompatibility of all hydrogels 2. Glowacki J, et al. Biopolym 2008,89:338.

(Fig 1). The increasing total protein content for all 3.Janorkar A, etal. Dent Mater 2013,29:211.

hydrogels indicad that cells were metabollically active 4 Janorkar A etal. J Biomed Mater Res 2013,101A:2383.
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