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An interaction between cyclosporine A (CyA) injection and infusion tubes were examined. We used polyvinyl chlo-
ride (PVC) and polybutadiene (PB) tubes. CyA injection (Sandimmun®) was diluted (0.495 mg CyA/ml) with saline and
dripped through infusion tubes. The amounts of unsolved substances, loss of CyA dose and leached di (2-ethylhexyl)
phthalate (DEHP) during the drip study were compared. CyA was not lost into the PB tube and no DEHP was leached.
Therefore, using PVC tube, 11.9 mg of CyA were lost with in 24 h after the beginning of the administration, and the
concentration of leached DEHP amounted to 93.6 ug/ml at 12 h. We also investigated the effects of the component of
the einfusion solution on the loss of CyA into PVC tube using saline, electrolyte maintenance solution, 5% glucose and
10% maltose. Sugar-containing solutions were found to have less effects than other solutions on the loss of CyA dose
and DEHP leaching. The leaching of DEHP may be a major factor for the generation of unsolved substances and the
loss of CyA dose. In the clinical use of CyA injection, PB tube is the best selection and the sugar-containing solution is a
second selection when PB infusion tubes are hard to obtain.
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Fig. 1. Sorption Behavior of CyA into the Infusion Tubes
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a: Time course of the CyA concentration in the solution at the end of infusion tubes (mean = SD, n=3). CyA injection diluted with saline was used in this study.
(O: PVC tubing, A: PB tubing, b: Total amount of the CyA sorption calculated from Fig. 1A.
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Fig. 2. The Unsolved Substance Formed in the Infusion Tube
4.3 mm X 2.5 mm of the unsolved substance was observed.
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Fig. 3. The Dry Weight of the Unsolved Substances (mean +
SD, n=3)
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Fig. 4. IR Spectram of the Unsolved Substance and CyA Crystals
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Fig. 5. The Effect of the Component of Infusion Solution on the Sorption of CyA onto the PVC Tube

a: Time course of the CyA concentration in each solution at the end of infusion tubes (mean +SD, n=3), O: saline, /\: electrolyte maintenance solution, [ ]: 5
9% glucose, x: 10% maltose, b: Total amount of the CyA sorption calculated from Fig. 5A.
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Fig. 6. Time Course of DEHP Concentration in the Solution

at the End of Infusion Tube (mean+SD, n=3)
(O: PVC tubing, A: PB tubing.
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