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Abstract

Background: With the aging of the population, the issue of tooth loss has become increasingly prom-
inent. Current methods for restoring dental defects include fixed dentures, removable dentures,
and implant-supported restorations. Although fixed dentures and implant restorations are the pre-
ferred options, removable dentures remain a suitable choice considering factors such as cost, health
condition, and comfort. Methods: This article focuses on the application status of cobalt-chromium
alloy, Vitallium 2000, pure titanium, and PEEK materials in removable partial dentures, including
their mechanical properties, biocompatibility, clinical effects, and cost-effectiveness. Results: Co-
balt-chromium alloy, with its high strength and excellent corrosion resistance, is suitable for pa-
tients with strong chewing forces, but it is relatively heavy and has poor aesthetic effects. Pure tita-
nium has excellent biocompatibility, making it ideal for patients with metal allergies, but its low
strength makes it unable to bear large loads. Vitallium 2000 offers high strength and corrosion re-
sistance, making it suitable for high-load patients, but it is costly. PEEK has lower strength but excels
in aesthetic effects and biocompatibility, making it suitable for patients with metal allergies and
those with higher aesthetic demands. Discussion: The choice of material should be based on a com-
prehensive consideration of the patient's needs, oral health condition, and the functional require-
ments of the restoration. Outlook: Future research will focus more on improving mechanical prop-
erties, applying 3D printing technology, and advancing smart material technologies to achieve more
personalized and intelligent denture restorations.
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Table 2. Comparison of biocompatibility of different materials
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Table 3. Clinical application effects of different materials
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Table 4. Economic analysis comparison of different material scaffolds
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Table 5. Comparison of the overall advantages and disadvantages of different material scaffolds
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