The CAM assay for human bone regeneration evaluation:

The potential of Laponite Clay gel for growth factor delivery ex vivo
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Figure 1: The CAM integrates with the human bone cylinder

providing surrogate blood supply. Bone cylinders were cultured in
vitro or CAM-implanted for 7 days. Paraffin sections were stained for
Alcian Blue (proteoglycans) and Sirius Red (collagen). # indicates the
defect region. Solid arrows indicate avian blood vessels carrying
nucleated erythrocytes. Dashed arrows indicate enucleated erythrocytes

of human blood vessels.

3. To evaluate the effect of Laponite as a hydrogel vehicle to
deliver growth factors and enhance bone formation.
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A cultured in vitro, CAM-implanted for 7 days, or maintained at 4 °C as
control. Each cylinder was uCT-scanned before and after under the same
X-ray settings to quantify the relative bone volume change. Data
representative of osteoporotic (n=3) and osteoarthritic (n=3) patients.
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implanted bone cylinders. Bone cylinders were perfused with

Laponite+BMP2 and CAM-implanted for 7 days. Consecutive paraffin
sections were stained for modified Alcian Blue (proteoglycans) and Sirius
Red (collagen) (A-B), Sox9 (C) GFP immunostaining to detect the cells
from avian origin (D) and collagen type Il (E). # indicates the defect
region. Solid arrows indicate mesenchymal cell condensations between
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In summary, the main conclusions of this study are:
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1. The CAM is able to perfuse the human bone tissue with
rapidly growing blood vessels and hence a context for bone
remodelling.

1) Human femoral heads were collected after surgery to freshly
isolate bone cylinders. A 2mm drill defect was introduced on
their core to mimic the injury area. All bone cylinders were uCT-
scanned individually (18um resolution).
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2. Implantation of the human bone cylinders on the CAM results

Figure 3: CAM implantation of bone cylinders results in in significant bone formation

osteoclast-mediated bone remodelling. Bone cylinders were
cultured in vitro or CAM-implanted for 7 days. Consecutive paraffin
sections were stained for modified Masson’s Trichrome (mineralised
bone orange-pink, osteoid blue) and Cathepsin K immunostaining as
osteoclast acitvity marker. # indicates the defect region. Solid
arrows indicate Cathepsin K positive immunostaining.

2) The core of the bone cylinders was left empty (Blank) or

perfused with Laponite, Laponite + VEGF or Laponite + BMP2. 3. Laponite modulates the deposition of mineralized tissue in

the bone cylinders.

3) Bone cylinders were implanted on the GFP-CAM for 7 days or
cultured in vitro in basal media without serum.
Post-incubation
cylinders

4. The addition of BMP2 resulted in the formation of
mesenchymal cell condensations (Sox9+) from avian origin and
extracellular matrix deposition.

UCT-scanning was performed and bone

were processed for histology.
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