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Abstract:

This paper reviews our recent studies on radical photopolymerization initiators, which are
used in the design of light-curing dental adhesives and resin composites, by collating
information of related studies from original scientific papers, reviews, and patent literature.
The photopolymerization reactivities of acylphosphine oxide (APO) and bisacylphosphine
oxide (BAPO) derivatives, and D,L-camphorquinone (CQ)/tertiary amine were
investigated, and no significant differences in degree of conversion (DC) were found
between BAPO and CQ/amine system (p>0.05). In addition, anovel 7,7-dimethyl-2,3-
dioxobicyclo[2.2.1] heptane- 1-carbonyldiphenyl phosphine oxide (DOHC-DPPO=CQ-
APO) was synthesized and its ultraviolet and visible (UV-VIS) spectral behavior was
investigated. CQ-APO possessed two maximum absorption wavelengths (Amax) at 350—
500 nm [372 nm (from APO group) and 475 nm (from CQ moiety)], and CQ-APO-
containing resins exhibited good photopolymerization reactivity, excellent color tone, relaxed
operation time, and high mechanical strength. It was also found that a newly synthesized,
water-soluble photoinitiator (APO-Na) improved adhesion to ground dentin.
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