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scaffold for enhancing cell and growth factor activity in bone marrow

The need for suitable bone grafts is high; however, there are limitations to all current graft sources, such as limited availabiltty, the invasive harvest
procedure, insufficient ostecinductive properties, poor biocompatibility, ethical problems, and degradation properties. The lack of ostecinductive
properties is a common problem. As an allogenic bone graft, demineralized bone matrix (DBM) can overcome issues such as limited sources and
comorbidities caused by invasive harvest; however, DBM is not sufficiently osteoinductive. Bone marrow has been known to magnify
ostecinductive components for bone reconstruction because it contains osteogenic cells and factors. Mesenchymal stem cells (MSCs) derived
from bone ma rrow are the gold standard for cell seeding in tissue-engineered biomaterials for bone repair, and these cells have demonstrated
beneficial effects. However, the associated high cost and the complicated procedures limit the use of tissue-engineered bone constructs. To
easily enrich more osteogenic cells and factors to DBM by selective cell retention technology, DBM is modified by a nanoscale self-assembling
peptide (SAP) to form a composite DBMISAP scaffold. By decreasing the pore size and increasing the charge interaction, DBM/SAP scaffolds
possess a much higher enriching yield for osteogenic cells and factors compared with DBM alone scaffolds. At the same time, SAP can build a
cellular microenvironment for cell adhesion, proliferation, and differentiation that promotes bone reconstruction. As a result, a suitable bone graft
fabricated by DBIM/SAP scaffolds and bone marrow represents a new strategy and product for bone transplantation in the clinic.
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E%&ﬁ—%%%f%:@_ﬂﬂ“]r}ttﬁﬂﬁ In elinical practice, the prolonged duration, high cost, critical technique requirements, and ethical issues make the classical construction method of
tissue—engineered bones difficult to apply widely. The major essentials in tissue engineering strategies include seed cells, growth factors, and scaffolds. = B Eahio = =,
5 This study aimed to incorporate these factors in a rapid and cost-effective manner. A self-assembly peptide/demineralized bone matrix (SAP/DBM) %, 30%, AREFHIERIT, BWRI1CM. F+INEE+VSDIIRAF18X, ARHEFHIERIFTATESR
= 3 n Si52a4A composite was artificially established and used for bone marrow enrichment via a selective cell retention approach. Then, goat mesenchymal stem :
B B EEE cels (aMSCs) were seeded onto the SAP/DBIM or DBM. The proliferation status of gMSCs in different scaffolds was analyzed, and the osteogenetic
& - efficacy was evaluated after osteogenic induction. Bilateral critical-sized femoaral defects (20-mm in length) were created in goats, and then the defects
{% i were implanted with the postenriched composite or DBM. Then, bone scan imaging, micro-computed tomography (CT) analysis and histological
examination were performed to assess the reparative effects of the different implants. Compared with the DBIM scaffolds, the growth of gMSCs in the
# postenriched SAP/DBM composite was faster and the expression levels of the osteo-specific genes (i.e., alkaline phosphatase, osteocalcin,
g osteopontin, and runt-related transcription factor 2) were significantly higher after 14 days of osteogenic induction. More importantly, the postenriched
Monocytes HSC ~ MSC  BMP-2 PDGF  IGF-| SAP/DBM composite significantly enhanced bone metabalic activity in the defect area compared with DBM at 2 and 4 weeks postoperation. Moreover,

bone reconstruction was complete in marrow-enriched SAP/DBM composite, but not in the DBM. In addition, all of the osteo-related parameters,
including the ratio of bone volume to total bone volume, bone mineral density, new trabecular number, and new trabecular thickness, were significantly
higher in the marmrow-enriched SAP/DBM than those in the DBM. These results indicated that the SAP/DBIV compaosite held great potential for clinical
applications; immediate implantation after marrow enrichment could be a new and effective strategy for treating bone defect.
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