Int J Legal Med (1998) 111:111-114

© Springer-Verlag 1998

ORIGINAL ARTICLE

A. H. Battah - K. A. Hadidi

Stability of trihexyphenidyl in stored blood and urine specimens

Received: 8 April 1997 / Received in revised form: 31 October 1997

Abstract Trihexyphenidyl (THP) is an anticholinergic
agent with forensic toxicological interest. The stability of
THP was studied in postmortem blood and urine samples
at a concentration of 0.25 pg/ml under different storage
temperatures. After solid phase extraction (SFE), THP
was measured by gas chromatography. On day zero and at
intervals over a 6 months period, there was no significant
loss of THP at the storage temperatures—20° C and 4°C in
the spiked and authentic samples. Blood and urine sam-
ples stored at 25°C showed a maximum recovery loss
(about 14%) of THP after 3 months of storage. This loss
was considered a significant change and corresponded to
a P value < 0.046. The study demonstrates that the analy-
sis of blood and urine samples containing THP would pro-
duce consistent results when they are stored for 6 months
at —20 or 4° C and for 3 months at 25° C.
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Introduction

The knowledge of the fate of adrug in biological samples
stored under different conditions is of prime importance
for the correct interpretation of the result. There are many
studiesin the literature on the issue of sample storage and
putrefaction on substances of forensic interest [1-10].
Also such literature is continuously enriched with the
emergence of new drugs.

Trihexyphenidyl (THPR, benzhexol) is an anticholiner-
gic drug used in the treatment of parkinsonism, particu-
larly the tremor that is characteristic of the disease [11].
The chemical structure of THP is shown in Fig.1. The
pharmacokinetics of THP in humans have been evaluated
[12-14] and it is rapidly absorbed after oral administra-
tion, producing peak plasmalevelsat amean of 1.3+ 0.2 h
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Fig.1 The chemical structure
of trihexyphenidyl hydrochlo-
ride

( NCH,CH,COH + HCl

[13]. The hdf life () of THP in plasmain normal vol-
unteers was reported to be 10.1 + 4.5 h after a5 mg ord
dose [12]. Hydroxy-THP was reported as the mgjor
metabolite present in plasma and urine and accounted for
two-thirds of the THP present in urine [15]. The drug is of
forensic toxicology interest due its frequent abuse [16-21]
and areported overdose [22]. In Jordan, the abuse of ben-
zhexol has also been noticed with increasing frequency in
recent years amongst Jordanian youths. In general, the
abuse potential of THP is attributed to its euphoric and
hallocinogenic properties [11, 23]. Symptoms of an over
dose are manifested as drug-induced toxic psychosis and
include euphoria, disorientation, hallocination and para-
noid ideation, mydriasis, warm skin, dry mouth, tachycar-
dia, ataxia, constipation and absent bowel sound [23].
There are no available data regarding the stability of THP
in biological fluids. This article presents a study on the ef-
fect of different storage temperatures on the stability of
THP in postmortem blood and urine. Solid phase extrac-
tion procedures were applied during sample preparations
[24-30].

Material and methods
Blood and urine samples

An aliquot of a methanolic standard of THP was added to a glass
container and evaporated to dryness at 40° C under a gentle stream
of nitrogen. No breakdown products occurred during this process.
The residue was reconstituted with blood obtained from cadavers
within 24 h after death. The blood was tested for THP before re-
constitution and after an initial quantification the THP concentra-
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Fig.2 Gas chromatographic
chromatograms of extracted
trihexyphenidyl (A) and inter-
nal standard (Papaverine) (B)
from blood (I, 11, 111) and urine 4.Oeaql 1
(1V, V, VI) specimens which
were stored for 3 months at
—20°C, 4°C and 25° C respec-
tively
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tion was 0.25 pg/ml. The blood was then divided into three por-
tions: the first portion was stored in a glass stopper flask at room
temperature, the second portion was stored in a glass stopper flask
at 4° C, the third portion was divided into aliquots of 3 ml portions
in glass vials and stored at —20° C.

Materials and reagents

Solvents were of HPLC grade and reagents were of analytical grade.
The extraction columns Isolute (confirm HCN 130 mg columns)
were obtained from International Sorbent Technology (IST).

Instrumentation

The gas chromatograph (GC) used was a Hewlett-Packard HP
5890 series |l plus model, equipped with a nitrogen phosphorus
detector and an HP1 5 m x 0.53 mm with a 2.65 pm film thickness
column. The carrier gas (nitrogen) flow rate was set at 10 ml/min
through an electronic pressure controller. The GC conditions were
set at injector port 260° C, detector 290° C and the oven tempera-
ture was programmed from 180°C for 2 min and increased by
8°C/min to 280°C and held for 3 min. The chromatogram was
monitored and integrated on HP-chemstation.

14 O 14 O 14

Blood extraction

The SPE column Confirm HCX was placed onto a vacuum mani-
fold system and was conditioned with 2 ml methanol, 2 ml de-ion-
ized water and 1 ml phosphate buffer (0.1 M, pH 6.0). Blood sam-
ples (1 ml) were extracted by adding 0.1 ml internal standard (Pa-
paverine 5 pg/ml) and 5 ml phosphate buffer (0.1 M, pH 6.0) to an
extraction glass tube and vortexing for 1 min. The mixture was
poured onto a previously conditioned SPE column. The flow rate
of the eluate was controlled at 1-2 ml/min. The column was rinsed
with 1 ml of acetic acid (0.1 M) followed by drying the column un-
der vacuum for 5 min. The column was rinsed with 5 ml acetoni-
trile followed by vacuum drying for 2 min. Trihexyphenidyl and
the internal standard were eluted with 2 ml 2% ammonium hy-
droxide (28%) in ethyl acetate. The eluate was evaporated to dry-
ness under a gentle stream of nitrogen at 40° C on a heating man-
tle. Each sample was dissolved with 50 pl of ethyl acetate and 2 pl
was used for GC analysis.

Urine extraction
The extraction procedure for urine samples was conducted similarly

to that described for blood with the exception that urine was mixed
with 1 ml of phosphate buffer (0.1 M, pH 6.0) instead of 5 ml.
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Schedule of analysis

Samples of blood and urine were analysed weekly for the first
month, followed by every two weeks for the second and third
months and monthly for the fourth, fifth and sixth months. The re-
sults were compared with freshly prepared standards and reported
as the relative recovery to that at day zero.

Tablel Relativerecoveries of trihexyphenidyl from spiked blood
samples at a concentration of 0.25 pg/ml and stored at different
storage temperatures

Time of anaysis Relative recovery (%) of blood stored at

4°C 25°C -20°C
Day zero 100.0 100.0 100.0
1st week 97.0 103.2 93.1
2nd week 100.2 103.6 93.4
3rd week 95.5 99.1 97.8
4th week 90.8 97.9 93.3
6th week 93.2 99.1 95.6
8th week 925 95.1 101.1
10th week 89.3 91.2 97.7
3rd month 91.1 86.3 96.6
4th month 90.8 88.7 92.3
5th month 90.3 86.5 94.7
6th month 915 87.2 93.1

Table2 Relative recoveries of trihexyphenidyl from spiked urine
samples at a concentration of 0.25 pg/ml and stored at different
storage temperatures

Time of anaysis Relative recovery (%) of urine stored at
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Results and discussion

Since the time from sample collection and analysis or re-
peat analysis might vary, factors affecting the analyte in the
sample should be considered before interpreting the results
as storage conditions could seriously affect the level of the
analyte. Factors which lead to these changes are bacterial
contamination and putrefaction [2, 18, 31, 32], temperature
[6], the analyte medium and its pH [23, 33, 34] and light
[35]. In this experiment temperature conditions were used
which resemble the conditions under which authentic sam-
ples are usually kept. The experiments were conducted on
spiked blood and urine samples since no authentic post-
mortem specimens containing THP were available. Tri-
hexaphenidyl was selected to be monitored due to its long
half life in blood [12] and that it is one of the THP con-
stituents excreted in urine [15]. The method of analysis of
THP has been described elsewhere [36] and the extraction
recovery was more than 90%. The intra- and interassay co-
efficient of variation of the method was found to be 5.5 and
6.2% respectively. Figure 2 shows GC chromatograms of
extracted THP and the internal standard from blood and
urine specimens which were stored for 3 months at the
three temperature conditions of the experiment. There were
no decomposition products in the GC chromatogram which
interfered with trihexyphenidyl or its internal standard in
the spiked blood and urine samples over the storage period.

The results of anaysis of blood and urine samples
spiked with THP at concentration of 0.25 pg/ml and
stored over the 6-month period at three temperatures are
presented in Tables 1 and 2. The results were considered
to be significant if there was a loss of the THP recovery
> 1.96 of the coefficient of variation where the probability
(P vaue) would be < 0.05 [37]. The data showed that
there was no significant loss of THP recoveries in blood

+e xc 20°¢ and urine samples stored at either 4° C or —20° C. Samples

Day zero 100.0 100.0 1000 stored at —20° C showed the most apparent stability of
1st week 94.1 107.1 99.6 THP Blood and urine samples stored at 25° C started to
2nd week 96.3 105.1 103.1  show significant THP loss after 3 and 4 months of storage
3rd week 97.4 103.4 986  with aPvalue < 0.046. It is concluded that THP was sta-
4th week 100.2 100.2 1015 ble over the 6-month period at the cold storage tempera-
6th week 94.4 97.4 1052  tures tested. During the experimental time period there
8th week 95.6 98.4 99.7  was an opportunity to test blood and urine samples which
10th week 93.8 91.6 965  were taken from patients receiving THP as medication.
3rd month 93.2 91.2 97.8  After thefirst analysis, fractions of the samples were kept
4th month 92.2 83.9 952  a 4°C. The samples were reanalysed after 3 and 6
Sth month 915 86.4 97.1  months, and the results of the analysis were consistent at
6th month 93.5 87.7 948 4| times (Table 3).
Table3 Theresultsof andly-  ~pen  gox  Age  Dose Blood conc. ng/ml Urine conc. ng/ml
sis of blood and urine samples no. (years)
taken from patients receiving Day Three  Six Day Three  Six
gllqgegalpgine:jdg dsiﬁ‘?(r:gn?ti ﬁtecr: zero months months  zero months  months
vals 1 M 55 2mg x 3 7 8 8 85 87 89

2 M 45 5mgx 3 18 16 17 59 57 60

3 F 47 5mgx3 13 13 14 89 92 90

4 F 35 5mgx 3 18 17 18 173 167 172
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In conclusion this study demonstrates that THP present
in blood or urine samples stored at —20 or 4° C is stable up
to 6 months and up to three months at 25° C.
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