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Objective: To evaluate the genetic programs associated with osseointegration at moderately rough 
(SLA) and chemically modified SLA (modSLA) implant surfaces during the early phases of healing 
in a human model. Material and methods: Devices (4mm long and 2.8 mm in diameter) with either 
SLA or modSLA surfaces were surgically placed into the retromolar area of 18 human volunteers and 
retrieved after 4, 7 and 14 days of submerged healing. Circumferential sampling of 1.0 mm tissue 
surrounding the device was carried out and total RNA was recovered. Biotin-labeled cRNA was 
hybridized to Illumina HumanWG-6 V3 whole genome arrays and differentially expressed genes 
subsequently determined using GeneSpring. Both timecourse (4, 7 and 14 days post insertion) and 
pair-wise (SLA vs modSLA) comparisons of gene expression were undertaken. Gene functional 
classification analysis (DAVID) was used to identify functionally relevant groups of genes that were 
over-represented in the various comparisons. Results: In the timecourse analysis for the SLA surface, 
significant over-representation of genes associated with osteogenic differentiation (eg. BMP4, BMP7, 
TGFb/wnt signalling), extracellular matrix components and blood vessel formation was observed in 
the list of genes that were upregulated at day 14. A similar pattern of gene expression was observed 
with the modSLA surface at day 14, as well as the earlier time point of day 7. Compared to the SLA 
surface, genes associated with ossification (eg. Osteopontin, BMP4) were overrepresented in the list 
of genes that were up-regulated by the modSLA surface at the earliest time-point (day 4). This 
difference in expression profile between SLA and modSLA was maintained until day 7, but was not 
apparent at day 14. Conclusion: Chemical modification of a microrough surface promotes earlier 
expression of a genetic profile facilitating osteogenesis during the early stages of osseointegration. 
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