Bioavailability of two extended-release theophylline products in dogS
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Theo-Dur®, and Slow-bid Gyrocaps® are two sustained-release theophylline products that have been shown to be suitable for the maintenance of therapeutic plasma concentrations (10-20 ug/ml) in dogs and cats but unfortunately their production was discontinued in 2001.  

In an attempt to find a suitable substitute for these products, the bioavailability of two currently available extended-release theophylline products was evaluated and compared to IV administration.  Using a 3-way cross over design, theophylline was administered to 6 healthy dogs as IV aminophylline (11 mg/kg; Aminophylline Injection, USP; American Regent Laboratories) or orally as two sustained-release products (Theophylline Extended-Release capsules and tablets; Inwood Laboratories), at an average dose of 15 mg/kg, PO.  Animals were fasted 12 hr before and after dosing; EDTA plasma samples were obtained at time points up to 36hr post dosing and immediately frozen.   All samples were shipped frozen for analysis at NCSU where they were stored at –700C until analyzed using the fluorescence polarization immunoassay (TDx, Abbott Laboratories). This assay was validated for canine plasma by adding known amounts of theophylline to blank canine plasma.  

Pharmacokinetic analysis was facilitated with WinNonLin (Pharsight Corporation). IV administration best fit a 2-compartment model with a rapid distribution followed by a slower elimination. Oral administration best fit a 1 compartment model with an absorption phase. Bioavailability was excellent for both oral products.  Absorption of the tablets was more rapid and more complete than the capsules.  On the basis of these pharmacokinetic parameters, we performed a computer simulation of multiple dosing to steady-state.  It was shown that a dose of 10 mg/kg q12h, PO, of either the tablets or capsules could maintain plasma levels within the 10-20 ug/ml plasma concentration.   
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