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Abstract

This research aims with a promising import-substituting alternative to investigate the
types of polymer and the polymer coating technologies for polymer-coated medical needles,
which are currently used as needle electrode in spasticity treatment. Preliminary study of
using reverse engineering of needle electrode, accessible data of related products, and
Thailand’s commercially available raw materials data concluded to implement the dip
spinning technique of coating fluorinated ethylene propylene onto 316 stainless steel needle.
Petty patent for design and development of the polymer coating equipment for medical
needle and copyright of the corresponding operating control program were granted.

By using the newly designed polymer coating equipment, studies of coating process
parameters and characterization and testing of the polymer-coated surfaces on the common
hypodermic needles were conducted. Aqueous fluoropolymer dispersion was coated on
cleansed external surface of the needles by using dip-spin technique. The polymer-coated
surfaces on the needle were processed at the needle withdrawal velocities of 5-25 mm/s, the
spin speeds of 0-720 rpm, and the retention times of less than 60 s. The cross-cut tape test
was applied to characterize the adhesion of coatings. Important properties of the needle
electrode such as low friction, non-cytotoxicity, and good electrical insulation in the 3-6 V

range were comparable to those available in the market.
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