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Current status and trends of
polymer optical fibers for medical applications
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Abstract: Polymer medical optical fibers have broad prospects in surface monitoring, biochemical detection, and short-term im-
plantation, but their intrinsic characteristics (loose connection segments, water absorption swelling, interface aging) introduce
losses, hysteresis, and drift that restrict clinical translation. This article reviews the research progress of polymer optical fibers
from four aspects: material system and optical response, device types and medical applications, key bottlenecks and verifica-
tion methods, and future development trends. It analyzes common bottlenecks such as flexible light guide instability , wet inter-
ference, cross sensitivity, and interface failure, and explores development directions such as artificial intelligence, 3D printing,
multi material integration, and standardized evaluation. Research has shown that the focus of the field is shifting from improv-
ing sensitivity to ensuring stable readings and clinical controls during use, and system level validation is the next key stage.
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