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Objective

In the therapy of attention deficit
hyperactivity disorder (ADHD)
methylphenidate represents nowadays
first line treatment in combination with
psychotherapy. It is one of the best-
studied pediatric psychopharma-
cological drugs with a long clinical
experience time. Since methylphenidate
has addiction potential and shows
different metabolic characteristics in
children, therapeutic drug monitoring is
advised, but not being applied in daily
clinical practice [1]. Similar conditions
concerning metabolic properties can be
found in patients with hepatic or renal
insufficiency, these would benefit as
well from a less invasive and painful
sampling. To avoid burdening invasive
blood collection, oral fluid may be a non-
invasive, simple and cost-effective
alternative laboratory matrix. However,
in pediatric drug therapy, there are only
few reliable studies about the inter- and
intraindividual pharmacodynamics of
methylphenidate in oral fluid. In this
study we quantified methylphenidate
and its metabolite ritalinic acid from
saliva with mass spectrometry.

Methods

From 40 ADHD patients (27 children, 2
adolescents and 11 adults) taking
methylphenidate, serum and oral fluid
were obtained. Methylphenidate and its
major metabolite ritalinic acid were
quantified using LC-MS/MS
measurements. Sample preparation was
performed using the Chromsystems
MassTox TDM Parameter Set
Antidepressants 2/Psychostimulants-kit.
The blood and saliva samples were
taken as possible two to three hours
after drug intake, when highest
concentrations can be expected both in
serum and oral fluid. [2] From 15 of
these patients, 10 oral fluid samples
were obtained about 2 hours after intake
on different days to analyze
intraindividual variance. The study
participants took predominantly long-
acting sustained-release formulations
like Medikinet retard® or Ritalin LA®.
The daily intake ranged between 10 and
60 mg MPH, corresponding to a dosage
of 0.1 to 1.4 mg per kilogram of body
weight.
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Serum and oral fluid chromatograms of a patient taking methylphenidate

Oral flid - Methyipheridate 19,9 ygi Serum - Methyphernidate 5,50 g Oral i — Ritalinic acid 5,68 jgl Serum - Ritainic acid 195 gl

tient who has taken with & dosage of 30 mg per day. The resuls of the serum levels show a value of 5.5 ngimi for MPH and 195
ngimi forts metabolite RA. As described from other working groups before, the values for MPH ol 3 lower values for RA
were determined, which couid be explained by the factthat oralfluid s more acidic than blood. [2.4]
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Conclusion

The LC-MS/MS kit “MassTox TDM Parameter Set Antidepressants 2/Psychostimulants” is suitable and reliable for the
determination of methylphenidate and ritalinic acid in oral fluid.

The measured serum concentration values for methylphenidate correspond to the previously published data. [3]

Oral fluid methylphenidate concentrations were about 5 times higher than in serum, while the concentrations of ritalinic acid were
significantly lower in oral fluid.

Correlations between serum and saliva concentrations for MPH described by Marchei et al. range between r=0.22 (fast-release

formulation) and r=0.79 (extended-release formulation). Our result with r=0.51 for MPH is precisely in between, for Ritalin LA
comparable. Probably fast-releasing pharmaceutical formulations cause buccal contamination and falses the oral fluid
concentration. [4]

N2

Taken together oral fluid seems to be a valid matrix for TDM of MPH in children with ADHD.
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