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Preventing high-risk occupational exposure during injection: The critical importance of needle recapping
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[ Abstract] This paper systematically examines strategies for preventing high-risk occupational exposure during
injections, emphasizing the critical role of needle recapping. Studies indicate that 32.7% of needlestick injuries are directly
related to improper recapping, while standardized use of needle caps significantly reduces risk (data from a cancer hospital
shows a 67% decrease in injury rates). Current design flaws (e.g., difficult recapping, poor sealing) contribute to low
adoption rates (56.3% in primary care). Enhanced cap design (e.g., directional markers and locking recognition zones,
Patent No. Z1.2023304892281), combined with one-handed recapping training, tiered management systems, and smart
upgrades (e.g., IoT real-time monitoring), can holistically improve protection. Future efforts must integrate device
optimization, institutional training, and interdisciplinary collaboration to mitigate occupational exposure risks.
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