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Biodegradable network polymers are of significant importance in biomedical engineering,
particularly for applications such as tissue scaffolds, controlled drug delivery systems, and
temporary implants. Their ability to provide structural integrity while degrading into non-toxic
byproducts eliminates the need for secondary surgical removal. Among these materials,
poly(propylene fumarate) (PPF), an unsaturated polyester, has attracted considerable
attention for bone tissue engineering and drug delivery applications. In this study, PPF was
crosslinked with vinyl phosphonic acid (VPA) and vinyl phosphonic acid diethyl ester (VPES)
via radical polymerization to produce biodegradable polymer networks. Thermal curing, UV
photopolymerization, and body-temperature curing (37 °C) were carried out using
appropriate initiators and catalysts. The influence of composition and curing method on
crosslink density, mechanical properties, biodegradation, and biocompatibility was
systematically evaluated.

High-temperature-cured PPF/VPA and PPF/VPES copolymers exhibited compressive
modulus values ranging from 10 to 836 MPa and compressive strength values between 14
and 119 MPa. In vitro evaluations, including MTS assay, mineralization studies, and alkaline
phosphatase (ALP) and osteocalcin (OCN) activity measurements, confirmed that all
copolymers were biocompatible and they enhanced bone growth and supported
osteogenesis, demonstrating strong potential as bone tissue engineering scaffolds.
PPF/VPES—B-tricalcium phosphate (B-TCP) composites (5—20 wt%) were also prepared via
curing at 37 °C. These materials showed lower compressive modulus (1.45-4.89 MPa) and
strength (1.03-6.86 MPa) compared to high-temperature-cured systems. Nevertheless, they
promoted human osteoblast cell attachment, proliferation, and differentiation. Based on their
mechanical performance, these composites are more suitable for cartilage tissue
engineering rather than load-bearing bone applications. This work was supported by
TUBITAK (Project No. 114M195).

[1] G. Cemali, A. Aruh, G.T. Kése and E. Can, Polym. Int. 69 (2020) 1283-1296.

[2] G. Cemali, B. Okutan, E. Can and G.T. Kose. J. Polym. Res. 30 (2023) 347.
[3] A. Aruh, “Poly(propylene fumarate) (PPF) based composites as scaffolds for bone
tissue engineering” M.Sc. Thesis, Yeditepe University (2019).



mailto:erde.can@yeditepe.edu.tr

