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[ Abstract] Medical polyurethanes have emerged as a leading choice for biomedical applications owing to their
exceptional biocompatibility and good physical and mechanical properties. Catalysts play a crucial role as additives in the
synthesis of medical polyurethanes, enhancing synthesis efficiency and material properties. However, the catalysts used
may affect the biocompatibility of polyurethanes and pose potential harm to human health. This review encapsulates the
latest findings regarding the catalysts employed in the synthesis of medical polyurethane materials and their biotoxicity.
Initially, we reviewed the prevalent types of catalysts used in the synthesis of medical polyurethane materials and
described their distinctive characteristics. Subsequently, our focus shifted to exploring the potential biotoxicity associated
with these catalysts. Finally, we provided a forward-looking perspective and recommendations for the future trajectory of
catalyst selection in the synthesis of medical polyurethane materials. By acquiring a more profound understanding of the
properties and biotoxicity of catalysts used in the synthesis of medical polyurethane materials, and by uncovering existing
issues and challenges, we can better guide the design of medical polyurethane materials. This, in turn, enables us to chart
the course for future development and ultimately enhance the biocompatibility and safety profiles of medical
polyurethane materials. Such advancements will promote the continued development and application of medical

polyurethane materials in clinical settings.
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Table 1 Common polyurethane catalysts and their biological toxicity
Organocatalyst type Formula Specificity Biological toxicity
Triethylenediamine CH,.N, Catalyzing the reaction of isocyanates  Eye and skin irritant and visual impairment.
with water
Dibutyltin dilaurate C,H,O,Sn  Catalyzing the reaction of isocyanates ~ Damage to the right parietal cortex of rats, inhibition of conception, and
with alcohols increase in abortions and fetal malformations in female rats.”, causing
testicular lesions in male rats and reducing sperm count and quality'®, and
causing high levels of DNA damage in rat hepatocytes and lesions in liver
tissue'”l,
Stannous octoate C,iH;,0,Sn  Catalyzing the reaction of isocyanates  Inhibition of human astrocyte activitym, causing abnormal locomotor
with alcohols behavior in rats", and inhibition of the growth of mouse fibroblasts and
human endothelial cells”,
Bismuth C,H;BiO,  Catalyzing the reaction of isocyanates ~ No obvious biological toxicity[m'“]
with alcohols
Bismuth octoate CH,Bi, Catalyzing the reaction of isocyanates ~ No obvious biological toxicity[w]

with alcohols
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