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“We hypothesize that near infrared (NIR) polymer composites can be fabricated into
catheters by incorporating a fluorescent dye (IRDye 800CW) and visualized using NIR
imaging” Stevenson et al (2015).
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Abstract:
Peripherally inserted central catheters (PICCs) are hollow polymeric tubes that transport
nutrients, blood and medications to neonates. To determine proper PICC placement,
frequent X-ray imaging of neonates is performed. Because X-rays pose severe health risks to
neonates, safer alternatives are needed. We hypothesize that near infrared (NIR) polymer
composites can be fabricated into catheters by incorporating a fluorescent dye (IRDye
800CW) and visualized using NIR imaging. To fabricate catheters, polymer and dye are dry
mixed and pressed, sectioned, and extruded to produce hollow tubes. We analyzed surface
roughness, stiffness, dye retention, NIR contrast intensity, and biocompatibility. The
extrusion process did not significantly alter the mechanical properties of the polymer
composites. Over a period of 23 days, only 6.35 ± 5.08% dye leached out of catheters. The
addition of 0.025 wt% dye resulted in a 14-fold contrast enhancement producing clear PICC
images at 1 cm under a tissue equivalent. The addition of IRDye 800CW did not alter the
biocompatibility of the polymer and did not increase adhesion of cells to the surface. We
successfully demonstrated that catheters can be imaged without the use of harmful
radiation and still maintain the same properties as the unaltered medical grade equivalent.
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