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ABSTRACT

A new, rapid and sensitive reverse phase HPL C method was devel oped and
validated for the determination of benzhexol hydrochloridein tablet formu-
lations and urine. The mobile phase used acetonitrile and water, (50 % v/v)
adjust pH to 5 using phosphoric acid. The separation was achieved on C18
reversed-phase column (250 mmx4 mmi.d.). The flow rate was 0.6 ml/min
and UV detection at 254nm. Theretention timefor benzhexol hydrochloride
was 7.4 min. The calibration curve was linear up to 40ug/mL. The mean
recovery for benzhexol hydrochlorideis 101.16. The assay wasprecisewithin
day and between days. The method provided excellent sensitivity, recov-
ery, accuracy and reproducibility in therapeutic or toxic concentrations.
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Common excipientsdo not interfere.

INTRODUCTION

Benzhexol stops salivation and reduces skeletal
muscletoneand rigidity in parkinsonian syndromein
which conditionit isused to produce symptomatic re-
lief andimprovement of patient!  scondition’. Chemi-
cdly, Benzhexal hydrochlorideis 1-cyclohexyl-1-phe-
nyl-3-piperidinopropan-1-ol hydrochloride, which has
molecular formulaC20H31 NO, HCI and molecul ar
weight 337.9. Itisawhiteor yelowishwhitecrystaline
powder of melting point about 250°C. It is slightly
solubleinwater, sparingly solublein acohol andin
dichloromethane, a 1% solution in water hasapH of
5.2t06.22,

Severa high performanceliquid chromatographic
(HPL C) methods have been reported for the determi-
nation of benzhexol hydrochloride®4 andit’s major me-
tabolites. The present paper focuses on theuse of an
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HPL C procedure based on afast isocratic el ution.
EXPERIMENTAL

Chemicals

Benzhexol hydrochloride(raw material) and
Parkinol tablets(5 mg/tab) provided from El-nile
company(provided from El-nilecompany, Egypt), phos-
phoric acid were purchased from Merck and acetoni-
trileHPL C Grade, methanol and chloroformwere pro-
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Figurel: Chromatogram of benzhexol (1 pg/mL)
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Figure3: Effect of thevariation of acetonitrile composition
on column efficiency
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Figure5: Effect of thevariation of flow rateon column effi-

ciency

vided from Sigma- Aldrich. Human urinewas obtai ned

from Medico-Legal Organization (Egypt).

I nstrumentation and chromatogr aphic procedure
A Hewlett-Packard “ HP-1050 HPLC” instrument

equipped with UV detector. An octadecyl silica“Li

Chrosper 100 RP 18” column with S5um particlesize

and 1D of 250 mmx4 mm was used. The pH adjust-
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Figure2: standard calibration curveof benzhexol
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Figure4: Effect of thevariation of pH on column efficiency
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Figure6: Effect of thevariation of temper atureon column
efficiency
ment was carried out using Jenway pH-meter. The

mobile phase of acetonitrileand water, (50 % v/v) ad-
just pH to 5 using phosphoric acid.

Samplepreparation
Sandard solutions
Ten tabletswere wei ghted and the average tabl et
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TABLE 1: Calibration datafor benzhexal (n-6)

—— Fyll Peper

TABLE 2: Analysisof variancefor intra- and inter day

Range (ng/mL) Coefficient of correlationr Slope Intercept

Day/ Assay 1 2 3 4 5 6

0.5-40 pg/mL 0.999 6.009 0.023

TABLE 3: Chromatogr aphic deter minationsof benzhexol in
spiked urinesamples

Added(pg/mL) Found(pg/mL) S.D. Recovery (%) + R.S.D.

10 9.50 0.06 95.00 + 1.90
20 19.3 0.13 96.50 + 3.61
30 285 0.07 95.00 + 4.50

weight determined. Thetabletswerefindy powdered
and aportion of powder equivaent to oneaveragetabl et
wel ght waswel ghted and quantitatively transferred into
a50 ml volumetricflask. 25 ml of methanol wereadded
and the dispersion was shaken for 20 minutes.
Ultrasoni cation followed for another 20 minutes and
then the sol ution was diluted to volume with methanol
shaked well and | eft to precipitate. Appropriate dilu-
tionswere made from the clear supernatant solution
with acetonitrile so that in the middle of the standard
solution range®. These solutionswere stored at 4°C.
Urine standard sampleswere prepared by dilution of
the stock solutionswith drug freeurine.

Extraction

To 0.5mL urinewere added to aglasstubeadd 5
mL of chloroform(contai ning.benzhexol in concentra:
tion 0.5-40ug/mL ). Thetube was capped tightly. After
verticd agitation for 2 min and centrifugation at 5000
rpm for 10 min, the upper organic phase was trans-
ferredto aclean conical tubeand evaporated. Theresi-
duewasreconstituted by adding 50uL of the mobile
phase®l. A total of 20uL wasinjected into the chro-
matographic system.

RESULTSAND DISCUSSION

Figure 1 showsatypica chromatogram obtained
following analysisof benzhexol intablets. Sharp and
symmetrica pesk wasobtained withminima tailing, thus
facilitating accurate measurement of the peak areara-
tio. Nointerfering peakswerefound in the chromato-
gram dueto tablet excipients.

*to=2.1 min
whereto is Void time(can beinterpreted as part of the
totd andyteretentiontimethat theandyteactudly spends

1 499 502 507 505 49 503
2 501 5.03 505 502 495 504
3 503 5.02 497 503 501 5.02
4 494 501 499 493 49 492
5 Mean = 5.002

inthe mobile phase moving through the column, and for
therest of theretentiontimetheanaytesitsonthe sta-
tionary phase surface).

Linearity

Detector responselinearity was performed by pre-
paringfivetriplicatecalibration samples(0.5-40ug/mL)
covering therange between therapeutic and toxic con-
centrationd”. Calibration curveswere obtained.

Precision and accuracy

Six replicate commercial tabletsanayzed for Pre-
cision and accuracy. For theanalysisof benzhexol in
Parkinol tablets 5 mg, twenty tablets of each drug were
weighed and finally powdered. A portion of the pow-
der corresponding to 100ug/mL of the drug was
weighed and dissolved in methanol and theflask was
mechanically shakenfor 5 min. Thesolutionwasre-
moved into acentrifuge tube and centrifuged at 2500
rpm for 5 min Filter the solution and diluted by mobile
phase. 20uL wasinjected. Theinjection occurred from
the samesolution during four days.

Six placebo tablets containing 5 mg of benzhexol.

Theaveragerecovery shownin Table2was100.04
% with the coefficient of variation of 0.889 % Thusit
was concluded that therewas no significant difference
for the assay which wastested within day and between

days.
Assay detection limits
Limitsof detection (LOD)

Thelimit of detection(LOD), defined asthelowest
concentration of theanaytethat can beclearly detected
abovethebasdinesignd, isestimated asthreetimethe
signal to noiseratio® LOD wasdetemined as0.02ug/
mL.

Limit of quantification (LOQ)
The LOQ was obtained by the same procedure
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used for LOD, but estimated astentimesthesignal to
noiseratio. LOQ valueswere determined as 0.06ug/
mL.

Ruggedness

Themethod ruggednesswastested by varying sev-
eral chromatographic parametersand studying the ef-
fect on column efficiency (represented by the number
of theoretical platesN).

M abilephasecomposition

varying the acetonitrile percent from 0to 100 %to
choosethe peter composition which give peter column
effidency.
Moaobile phase pH

Varying the mobile phase pH between 3to 7 to
obtai n better column efficiency. Theresultsshowed that

at pH 5 column efficiency be higher and frompH 5to
pH 3no sgnificantly dter column efficiency.

Flowrate

variation of theflow ratefrom 0.3to 1 mL/min,
showed that column efficiency decreased when theflow
rateincreased. Astheflow rateincreased theretention
time decreased so column efficiency decreased. How-
ever, 0.6 mL/min seemsto beagood compromisewhen
considering the chromatographic system and solvent
€conomy.

Temperature

Varying thetemperature between 10 and 50°C sig-
nificantly altered column efficiency. Thereforeacon-
trolled temperature of 30°C was chosen.

CONCLUSION

ThisHPLC procedure appearsrapid, ssimple, and
auitablefor routineandyss. Satifactory vaidation data
werecollected for linearity, precison, recovery and rug-
gedness, LOQ vauesallowed to measure therapeutic
and toxic concentrations. ltsresultswerein agreement
with thoseof reference methods.
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