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    Abstract

        Baclofen is a racemic GABAB receptor agonist that has a number of significant pharmacokinetic limitations, including a narrow window of absorption in the upper small intestine and rapid clearance from the blood. Arbaclofen placarbil is a novel transported prodrug of the pharmacologically active R-isomer of baclofen designed to be absorbed throughout the intestine by both passive and active mechanisms via the monocarboxylate type 1 transporter. Arbaclofen placarbil is rapidly converted to R-baclofen in human and animal tissues in vitro. This conversion seems to be primarily catalyzed in human tissues by human carboxylesterase-2, a major carboxylesterase expressed at high levels in various tissues including human intestinal cells. Arbaclofen placarbil was efficiently absorbed and rapidly converted to R-baclofen after oral dosing in rats, dogs, and monkeys. Exposure to R-baclofen was proportional to arbaclofen placarbil dose, whereas exposure to intact prodrug was low. Arbaclofen placarbil demonstrated enhanced colonic absorption, i.e., 5-fold higher R-baclofen exposure in rats and 12-fold higher in monkeys compared with intracolonic administration of R-baclofen. Sustained release formulations of arbaclofen placarbil demonstrated sustained R-baclofen exposure in dogs with bioavailability up to 68%. In clinical use, arbaclofen placarbil may improve the treatment of patients with gastroesophageal reflux disease, spasticity, and numerous other conditions by prolonging exposure and decreasing the fluctuations in plasma levels of R-baclofen.
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        ABBREVIATIONS: GERD, gastroesophageal reflux disease; Caco-2, human colonic adenocarcinoma cell line; hCE-1 and hCE-2, human carboxylesterase-1 and -2; HPLC, high-performance liquid chromatography; LC/MS/MS, liquid chromatography-tandem mass spectrometry; LLC-PK1, renal epithelial cell line derived from porcine kidney cells; MCT-1, monocarboxylate transporter type 1; MDCK, Madin-Darby canine kidney; MRM, multiple reaction monitoring; RB, R-baclofen; S9, 9000g supernatant; SN-38, 7-ethyl-10-hydroxy-20(S)-camptothecin; XP19986 (also known as arbaclofen placarbil), [(R)-4-chloro-β-[[[[2-methyl-1-(S)-(2-methyl-1-oxopropoxy)propoxy]carbonyl]-amino]methyl]-benzenepropanoic acid].
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