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We studied the cause of cracking of clinically used polyurethane (PU) catheters during the constant infusion of
etoposide (VP-16) injection (Lastet® inj.) without dilution. After the vehicles used for VP-16 injection, ethanol or
polyethylene glycol 400 (PEG400), were infused into the PU catheters at a constant infusion rate (30 ml/h) for 24 h,
obvious degradation of the internal wall of the catheter was observed under an electron microscope. When the PU
catheter was immersed in ethanol for 24 h, condensed polymers of 1,4-butanediol (BD), contained in PU catheters as
an elasticizer, were detected in the ethanol elute using the ESI/MS method. Moreover, time-dependent elution of BD
from PU catheters with the infusion of ethanol into the catheter for 24 h at 30 ml/h was observed using the GC/MS
method. The cumulative amount of BD eluted from the PU catheter with ethanol vehicle for 24 h was 130 ug. In conclu-
sion, degradation and subsequent cracking of PU catheters during the infusion of VP-16 injection were caused by
ethanol and PEG400 contained in the injection solution. Furthermore, to prevent the elution of BD from PU catheters,
we suggest that PU catheters should not be used for the administration of VP-16 injection without dilution in considera-
tion of safety and efficacy.
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Fig. 1. Electron-Microscopic Photographs of the Internal

Wall of the Polyurethane Double-lumen Catheter (Arrow % g
Japan) -
The catheters were treated with saline as control (a), Ethanol (b),
PEG400 (c) and the basal solution of VP16 injection (d) for 24 h at 30 ml/ Frix, ROy 87T —5)LIZ VP-16

h of a constant infusion rate.
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Fig. 2. Mass-spectrum of Ethanol-elute from Polyurethane Double-lumen Catheter
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Fig. 3. Chromatograms of Condensate of Drained off
Ethanol from 6 to 24 h at 30 ml/h of a Constant Infusion
Rate from Polyurethane Double-lumen Catheter (a) and the
Standard Ethanol Solution of 1,4-Butanediol (BD) (10 ug/
ml) (b), by Gas Chromatographic-Mass Spectrometry
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Fig. 4. Cumulative Amounts of Ethanol Elute of 1,4—
Butanediol (BD) for 24 h at 30 ml/h of a Constant Infusion
Rate
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Fig. 5. Structure Formulas of 1,4-Butanediol (BD) (a),
Condensed Polymers of Ring (b) and Straight Chain of BD
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