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Lamotrigine in dried blood spots by HPLC
J.W.P.H. SOONS, M.L. van BREE, J.H. COUMOU and J.A.R.J. HULSMAN

Lamotrigine is an anti epileptic drug which blocks
voltage-dependent sodium channels, thereby stabilizing neuron membranes. Moreover, it acts as a glutamate antagonist thereby preventing excitatory
neurotransmitter release. Lamotrigine is as effective
as carbamazepine and phenytoin against partial and
secondarily generalised tonic-clonic seizures as well
as idiopathic (primary) generalised epilepsy (1, 2).
Lamotrigine can be used as monotherapy, but is particularly effective and generally well tolerated as a
broad spectrum agent for adjunctive treatment of both
partial epilepsy and idiopathic generalised epilepsy in
adults and children (3).
Lamotrigine, is standard monitored in plasma by
HPLC. Therapeutic drug monitoring of anti epileptic
drugs from blood spots is far from general practice.
Diagnosis of inborn errors of metabolism from blood
spots in stead of plasma or whole blood in containers
on the other hand is well known (4,5). Dried blood
spots have the advantage of a smaller volume and are
easy to obtain by the patient self. The sample can be
transported by mail without any precaution.
We designed an assay in which lamotrigine is measured in dried blood spots and compared this assay
with the standard plasma analysis.
Methods
Lamotrigine is measured in plasma or dried blood
spots obtained from patients blood by HPLC. Discs
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of 1⁄4 inch were purched of paper (Schleicher and
Schuell, RC 55, 0.45 µm). Samples (10 µL) of blood,
lamotrigine and/or internal standard (A725C 78,
Wellcome) were added to the disc. The sample size of
the plasma analysis is 200 µL. Lamotrigine and the
internal standard were extracted out of the plasma
sample or the dried blood spot by 200 µL dichloromethane. The extraction is performed at a pH of 10.4
and 3% propanol-2 is added to the dichloromethane
to optimize the extraction-recovery. After evaporation
and reconstitution of the residue in 200 µL mobile
phase solution 20 µL is injected to the HPLC system.
The reversed phase HPLC system (Agilent 1100)
contains a stationary phase of an ODS Hypersil, 5µm,
100 x 4,6 mm column and a mobile phase of a phosphate buffer pH = 7,0 containing 32% methanol. The
lamotrigine concentration is measured by a 4-point
standard curve of lamotrigine and is internal standardized with A725C 78.
Results
The concentration of lamotrigine in 17 patients is
measured in the following different blood components: whole blood, lysed whole blood, red blood
cells, lysed red blood cells and plasma (reference).
No significant difference in the lamotrigine concentration is found in these blood components when
compared to the plasma concentration. Comparison
of whole blood versus plasma according to Passing
and Bablock shows the following equation: whole
blood value = 1.09 x plasma value -0.07. This indicates that whole blood can be used in the assay in
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The concentration in serum is measured according
the reference assay. The patients blood (10 µl) and
the internal standard (10 µl) is also added to the dots.
After drying for one day at room temperature the
analysis is performed. Figure 1 shows the comparison
according to Passing and Bablock of these data.

Figure 1. Lamotrigine concentration measured in 13 patients
in dried blood spots and in plasma. Comparison of the results
according to Passing Bablock analysis.

stead of plasma. The standard volume of patient
serum in the reference assay is 200 µl. The dried
blood spots contain only 10 µl blood. The reproducibility (n=10) of the plasma assay is measured at
three concentrations in a plasma volume of 10µl. The
between run CV is 20.9%, 9.1% and 9.9% at a
lamotrigine concentration of respectively 1.2 mg/l,
3.2 mg/l and 7.3 mg/l.
The reproducibility (n=10) of the lamotrigine analysis using the dried blood spots is measured in three
patients. The patient blood (10 µl) and internal standard (10 µl) are added to a dot and allowed to dry for
one day at room temperature. The between dot CV
obtained is 10.7%, 8.9% and 10.6% at a lamotrigine
concentration of respectively 3.8 mg/l, 6.5 mg/l and
9.3 mg/l.
Comparison of the lamotrigine concentration in dried
blood spots and in plasma is obtained by measuring
the concentration in 13 patients receiving lamotrigine.
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Conclusion
Lamotrigine can be measured both in plasma as well
as in whole blood. Samples of plasma and blood can
be exchanged in the same assay. A 20-fold reduction
in the patient sample volume still gives an admissible
reproducibility in the therapeutic range. This indicates that the assay can handle a sample volume (10
µl) that is generally used in dried blood spots. The
inter dot CV obtained in blood of three patients
receiving lamotrigine were 10% or less. This indicates that lamotrigine can be measured in dried blood
spots in stead of plasma or blood in containers. Moreover, the lamotrigine concentration of patients measured in the dried bloodspots correlates well with the
concentration measured in plasma.
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