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Phenytoin (PHT) is one of the most often used critical dose drugs, where insufficient or excessive dosing can have severe con-
sequences such as seizures or toxicity. +us, the monitoring and precise measuring of PHTconcentrations in patients is crucial. +is
study develops and validates an LC-MS/MS method for the measurement of phenytoin concentrations in different body com-
partments (i.e., human brain dialysate, blood, and saliva) and compares it with a formerly developed GC-MS method that measures
PHT in the same biological matrices. +e two methods are evaluated and compared based on their analytical performance, ap-
propriateness to analyze human biological samples, including corresponding extraction and cleanup procedures, and their validation
according to ISO 17025/FDA Guidance for Industry. +e LC-MS/MS method showed a higher performance compared with the
GC-MS method. +e LC-MS/MS was more sensitive, needed a smaller sample volume (25 µL) and less chemicals, was less time
consuming (cleaning up, sample preparation, and analysis), and resulted in a better LOD (<1 ng/mL)/LOQ (10 ng/mL). +e
calibration curve of the LC-MS/MS method (10–2000 ng/mL) showed linearity over a larger range with correlation coefficients
r2> 0.995 for all tested matrices (blood, saliva, and dialysate). For larger sample numbers as in pharmacokinetic/pharmacodynamic
studies and for bedside as well as routine analyses, the LC-MS/MS method offers significant advantages over the GC-MS method.

1. Introduction

Sensitive and specific quantification methods are of critical
importance whenmonitoring individualized drug therapy in
patients or investigating drug concentration in forensic
toxicology [1]. Critical dose drugs but also newly developed
and designed complex drugs require analytical methods to
check for effective drug delivery to target tissues and to
minimize toxicity in sensitive organs or cells. When such
drugs have to be used in patients with varying pharmaco-
kinetics (PK) (e.g., ICU patients), an appropriate therapeutic
drug monitoring (TDM), which allows, for example, to
correlate the drug concentration in easy accessible plasma
samples with those in the tissue of action, becomes even
more relevant for a safe and efficient drug treatment [2].

Phenytoin (PHT) belongs to the most widely prescribed
drugs to prevent and control most types of seizure disorders
and to treat epilepsy [3]. It is one of the most often used
critical dose drugs where insufficient or excessive dosing can
have severe consequences such as seizures or toxicity. +us,
the monitoring and precise measuring of PHT concentra-
tions in patients is crucial [4, 5]. As an example, in forensic
toxicology, epilepsy patients under PHT treatment who have
been involved in an accident have to be analyzed in order to
verify whether the PHT concentration was adequate or
possibly the reason for the accident [6]. However, there are
several characteristics of PHT including a relatively low
therapeutic index, difficult pharmacokinetics (PK) and phar-
macodynamics (PD), saturable oxidative biotransformation,
and the nonlinear clearance, which complicate a therapeutic
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