Fabrication and evaluation of calcium polyphosphate-
based graft materials for spinal fusion
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Spinal instability

Pathological conditions Trauma or fractures

Spinal Instability

Nerve compression Significant pain
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Spinal fusion

[ Surgical procedure used to permanently join vertebrae }
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*Need revision surgery High rate of
341631 per surgery Pseudoarthrosis
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Autogenous iliac crest bone graft (ICBG)

g Limited availability

Autogenous Gold equivale_nt
iliac crest bone tandard Urgent need synthetic
graft (ICBG) standar alternatives

High morbidity
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|ldeal bone graft characterstics for spinal fusion

(1 without the right graft properties, fusion may fail, leading to pseudoarthrosis.
Supports Bone
Fusion

Ideal bone graft
for spinal fusion

[Osteoconductivej

Biocompatible
and non-

immunogenic

[ Cost-effective

[ Osteoinductive J
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Study Objective

 This study aimed to compare the performance of Ca-PolyP-NPs to autograft in

promoting bone formation in a murine model of posterior lumbar spinal fusion.

(

Osteoinductive/conductive

x Lack of preclinic data with
comparison to ICBG

\.

7

Mechanical strength, Cost effective
&

Reported CaPolyP
Preclinical evaluation

4

Biocompatible and Biodegradation

.

x Not been explored for Spinal
fusions

NEXT-GENERATION
DELIVERY INNOVATIONS

CRS ==

ANNUAL MEETINé PHILADELPHIA, PA
& EXPOSITION JULY 13-18, 2025




Cost effective synthesis of starting material for Ca-PolyP
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Ca-PP120-NPs Synthesis

C3C|22H20
Solution

Na-PolyP2
Solution

Centrifugation and collection Vacuum dry
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Morphology of Ca-PP120-NPs

DLS Analysis

Number (%)
N
o
1

100 1000
Size (nm)

Particle size: 600.7 = 52.95 nm
PDI: 0.717 + 0.052

TEM Elemental mapping analysis
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Posterior lumbar spinal fusion model

Layered

Posterolateral Graft Su)r,gical
Implantation

gutter Closure

( C57BL/6J mice
(8-9 weeks)
Autograft ( )
(ICBG) HCT Analysis
Isolated from (42 days post-implantation)
genetical

identical donor

Ca-PolyP-NPs
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Ca-PolyP-NPs drives bone formation in posterolateral spine
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Ca-PolyP-NPs demonstrates equivalent spinal fusion potential to autograft
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Aggrecan-CreERTZ2;Ai9 Model

Tamoxifen

Tamoxifen e
administration § X ' .
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Protein Ukabbistial

Y tdTomato

Red Fluorescence

Aggrecan-CreERT?2; Ai9
Mouse

Aggrecan-expressing cell
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Ca-PolyP-NPs promotes bone formation via endochondral ossification

[ IVIS/UCT overlay ] [ Fluorescence microscopy of tdTomato-expressing cells ]
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Aggrecan Cre+/Ai9+ with
Ca-polyP-NPs
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Posterior lumbar
spinal fusion model

Conclusion

Equivalent bone formation as Autograft

Aggrecan-
CreERT2;Ai9 Model

Facilitate endochondral ossification

Movat pentachrome-

staining

Equivalent new bone formation in
posterolateral spine as Autograft
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CaPolyP-NPs as efficient
and cost effective
autograft alternative for
spinal fusion

Future study on
larger animals and
clinical application
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? Any Questions

Thank you for your attention
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