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Amitriptyline is one of the most widely used drugs for the treatment of
mental deprescion. The drug is extensively metabolised by animals and man,
mezinly by 10 (11)-hydroxylation and N-demethylation [1]. One of its metfab-
olites, nortrityline, formed by mono-N-demethylation, also contributes to-
wards the pharmalogical activity and is itself marketed as a therapeutic agent.
Studies in patients have indicated that therapeutic effects are better corre-
lated with plasma concentrations of both amifriptyline and nortriptyline
{2}. A number of methods have been reported for the measurement of ami-
triptyline and/or nortriptyline in plasma using various analytica! techniques.
These include gas chromategraphy (GC} with specific nitrogen [3—5] flame
ionisation [6—8] or electron capture 9] detectors; GC—rmass spectrometry
in the sclected ion monitoring mode [10}; double-radioisotope derivative
dilution analysis {11] and radieimmunoassay [£2].

High-performance liquid chromatography {(HPLC) is proving to be in-
creasingly useful for the routine assay of drugs and their metabolites in bio-
logical fluids with sensitivity and specificity equivalent to or superior to cor-
responding GC methods. The separation of tricyclic antidepressant drugs, in-
cluding amitriptyline and nortriptyline, by HPLC has been reported [13]
using ion-pair ‘partition and adsorption chromatography and a study on the
quantitative measurement of these components by HPLC using a silica gel
column has been publfished [14]. The Iatter method has recently been adapted
to the measurament of the drugs in plasma but an unknown metsbolite gave
some interference with nortriptyline [15].

The method described here has been developed for the routine analysis of
_amitriptyline and/or nortriptyline in plasma.
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MATERIALS AND METHODS

Authentic samples of amitriptyline, nortriptyline, desmethyinortriptyline,
. - 1((11)-hydroxyamifriptyline, 10{11)-hydroxynoririptyline and the interns!
standard, a piperidine analogue of amitriptyline, were synthesised in these
laboratories and used as the hydrochlorides. Standard aqueous solutions of
these compounds were stored at 4°. All organic solvents were AnalaR grade.

ér—ecuzcs-izm (CHylp cwc—-xzcs-?\ucu:, CHCH,CHN >
Amitriptyline Nortriptyine Internal stancare
HPLC conditions

The HPLC anzlyses were periormed on a Pye Unicam Maodel 20 LC with a
fized wavelength ultraviolet (UJV) detector operating at 254 nm and at a2 sen-
sitivity of 0.02 a.u.fs. The Column was a Partisil-10 ODS (25 cm X 4.6 mm
1.D.) (Whatman, Maidstone, Great Britain). This column contains a packing
material consisting of a C,s hydrocarbon bonded to microparticulate silica
gel for reversed-phase chromatography. The mobile phase wused was 50%
(v/v) acetonitrile in potassium dihydrogenphosphate (0.6%, w/v) adjusted to
pH 3 with phosphoric acid, at a flow-rate of 2 ml/min.

Calibratior: and extraction procedure

The linear response of the defector was esfablished by constructing cali-
bration curves using standard solutions. Standard solutions containing 490 to
400 ng of both amifriptyline and nortriptyline and 200 ng of the internal
standard were injected directly intc the chromatograph and peak height ratios
maasured. The recovery of the infernal standard was established by comparing
the peak heights after direct injection of a standard solution with those gb-
tained from plasma exfraets.

Calibration curves were constructed by adding to blank plasma samples
(4 ml), 50 ng/ml of the internal standard and 19, 20, 50 and 100 ng/m! of bath
amitriptyline and nortriptyline. The plasma samples were made alkaline by
adding 0.1 M-sodium hydroxide (0.5 ml) and then shaken for 10 min with
freshly distilled diethyl ether (15 ml). After centrifugation the ether layer was
removed and shaken with 1 Af-sulphuric acid {2 ml} for 10 min. The mixture
was ceatrifuged, the ether layer discarded and the acid layer neufralised and
adjusted to about pH 9.5 with 4 M sodium hydroxide in an ice-bath. The mix-
ture was shaken for 10 min with freshly distilled diethyl ether (15 mi}, the
ether layer was removed and evaporated to dryness under a stream of nitrogen.
The residue was dissolved in methanol (25 gl} containing a {race of hydro-
chioric acid and 20 pl of this solution wa.s injected into tise hquxd chmmato-
graph. .
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RESULTS AND DISCUSSION ;

. ‘The chromstogram in Fig. I shows the saparatidn of amitriptyline, nor-

triptyline and the intemasal standard, the three compounds having retention
times of 4.8, 3.9 and 5.9 min, respectively. Under these chromatographic
conditions some other possible interfering metabolites, desmethyinartriptyline,
10{11)-hydroxyamitriptyline and 10{il}-hydroxynorfriptyline were elufed
before nortriptyline and alt had retention times of less than 3 min.

A chromatogram of blank plasma extract is shown in Fig. 2a. Most of the
endogenous UV-absorbing plasma constituents oecurrad at retention times less
than 3 min and did not interfere with the analysis. It was, however, necessary
to incorporate hack extraction into acid in the exftraction procedure in order

e

Fig. 1. HPLC sepsration of standards, nortriptyline, (1}, amitriptyline (2} and internal

standard (3}. Conditions: Column 25 cm X £6 mm P&xﬁsﬁfIO QDS; eluent, 54% (v/v) ace-

tonitrile in potassiure diiydrogenphosphate (6.6%, w/v} adjusted to pH 3 with phosphoric
- acid; flow-cate, & mi/min. . .

'VFig‘ 2. Chromatograms of p{asm& extracts. (a} Blank plasma. (Eg) Plasma containing 20 ng/m!
of portriptyline (1} and amittiptyline {2} with 50 ngimt of internat standard (3). (:Ondlthrlfs‘
as for Fig. L. R T : f



to:remove background inferferences. A chromatogram of an exfract from plas-
mz containing 20 ngfml of amitriptyline and nortriptyline is shown in Fig. 2b.
The mean recovery of the intemal standard from plasma was 94% and the
mazan relative recoveries of amitriptyline and nortriptyline were 98.8% {(n =
8) and 30.8% (n = 8} respectively, calculated by comparing peak height ratios
of plasma extracts and standards injected directiy.

Cealibration curves for both amitriptyline and nortriptyline constructed by
plotting peak height raiios relative to internal standard showed z linear relation-
ship over the conceniration range 10 tc 108 ng/ml. Over this conceniration
range nortriptyline and amitriptyline could he measured with a precision of
+ 4.8% (r = 8) and = £.7% {1z = 8) respectively.

This methed provides an assay for both amitriptyline and nortriptyline with
a sensitivity of about 5 ng/ml, comparable to all previously reported methaods,
and with an analysis time of less than 10 min. Most of the published GC meth-
aods report a detection limit of 10—29 ng/m! and one method giving a detec-
tion limit of 2 ng/ml involves measurement of total amitriptyline and nor-
triptyline as a common derivative [8]. Although a betfer absclute limit of
detection can be obtained using GC detectors, comparable sensitivity is
achieved during HPLC by the injection and analysis of larger amounts of plas-
ma extracts. Due to the selectivity of the UV detector and the rapid elution of
the meainly hydrophilic endogenous plasma components which have a low
affinity for the lipophilic stationary phase, there is little background inter-
ference.

Subsequent investigations using a variable wavelength UV detector monito-
ring at 242 nm, corresponding t0 2 Apng fOr amiiriptyline and nortriptyline,
have shown that a sensitivity of 2 ng/ml could be easily achieved. This repre-
sents a sensitivity superior to most of the presently available metheds. Steady-
state concentrations of amitriptyline and nortriptyline in patients have been
reported to be in the range 10—400 ng/ml {1, 3, 7] and the method reported
here provides a reliable routine method for analysis of these components in
plasma from patients.
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