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ABSTRACT

High performance liquid chromatographic technique was proposed for the
determination of tetrazepam (TP) in presence of its degradation products.
The method was based on HPL C separation of TP from its acidic degrada-
tion products using ZORBAX Eclipse XDB-C18 column at ambient tem-
perature with mobile phase consisting of acetonitrile : distilled water, pH
was adj usted to 4.00 using phosphoric acid (50:50 v/v). Quantification was
achieved with UV detection at 228 nm based on peak area. The drug was
subjected to acid hydrolysis. Complete separation was achieved for the
parent compound and all degradation productsin an overall analytical run
time of approximately 10 min with the parent compound TP eluting at ap-
proximately 4.31 min. The method was linear over the concentration range
of 1-10 pug/ml (r2 = 1.0000) with alimit of detection and quantitation 0.0349
and 0.1164 pg/ml, respectively. The method has the requisite accuracy, se-
lectivity, sensitivity and precision to assay TP in tablets.
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INTRODUCTION in other benzodiazepine and hasthefollowing struc-
tura formula(Figure 1).

Tetrazepam, 7-Chloro-5-cyclohex-1-en-1-yl-1-
methyl-1,3-dihydro-2H-1,4-benzodiazepin-2-one,
occursaslight yellow or yellow crystalline powder,
practically insolublein water, freely solublein meth-
ylene chloride and soluble in acetonitrilel®.
Tetrazepam isused therapeutically as muscle rel ax-
ant’?, Tetrazepam isan unusual benzodiazepineinits
molecular structure as it has cyclohexenyl group
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Figurel: Tetrazepam isan unusual benzodiazepinein its

which has substituted thetypica 5-phenyl moiety seen  molecular structure
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|dentification of tetrazepam iscarried out by infra-
red absorption spectrophotometry™, also thin layer
chromatography, gas chromatography, high perfor-
manceliquid chromatography, and ultraviol et spectrum
were reported as methods of determinationt®. Sofar
very few liquid/ gaschromatography procedures have
been described for the determination of tetrazepam(**2.,

EXPERIMENTAL

Chemicalsand reagents

Pharmaceutical grade TP (Global Napi Pharma-
ceuticals, Egypt) was used and certified to contain
99.8%. Methanol (HPLC grade, SGMA, Germany),
Acetonitrile(HPLC grade, SGMA, Germany), Phos-
phoric acid, Hydrochloric acid, Sodium Hydroxideused
wereanalytical grade (ADWIC, El-Nasr Pharmaceu-
ticasChemicdsCo. Egypt).

Myolastan Tablets (Batch No. 87208) |abeled to
contain 50 mg TP per tablet. Manufactured by Global
Napi Pharmaceuticals, Egypt, under license of Sanofi
Synthelabo— France.

HPL C instrumentation and conditions

Sampleswereloaded into Rheodyne 7725i injec-
tion valve, equipped with a 20-uL sample loop
(Rheodyne, Berkeley, CA, USA). HPLC separation
and quantitationweremadeon ZORBAX Edipse XDB-
C18(4.6 X 15mmi.d., 5 um particle size, analytical
columnfromAgilent Technologies, USA) withamobile
phase cons sting of acetonitrile: digtilled water, pH was
adjusted to 4.00 using phosphoric acid (50:50 v/v). An
isocratic pump was used to deliver themobilephaseat
aflow rateof 1 ml/min (Agilent 1100 Series|so pump
G1310A, Agilent Technologies, USA). The samples
were aso filtered using 0.45 um disposable filters
(Millipore). The UV-VISdetector (Agilent 1100 Se-
riesVWD G1314A) was set at 228 nm. Dataacquisi-
tion wasperformed on Agilent LC ChemStation soft-
ware. All determinationswere performed at ambient
temperature.

Preparation of mobilephase

Themobile phase was prepared by mixing aceto-
nitrileand distilled water inaratio of 65:35 (v/v) and
pH was adjusted to 4.00 using phosphoric acid. The
flow rate was 1 ml/min. Mobile phase was filtered
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through 0.45um membrane filter (Millipore, Milford,
MA, USA) and degassed before application by means
of ultra-sonicationfor Smin.

Prepar ation of solution
Preparation of intact TP standard stock solution

Intact TP standard solution (100 pg/ml) in metha-
nol was prepared.

Preparation of the acidic degradation products
solution of TP

Anaccuratdy weighed amount of intact TP (10 mg)
wasrefluxed for 1 hour with 20 ml 2N HCI. The solu-
tion was then neutralized by adjusting the pH using
NaOH. The volume was completed to 100 ml volu-
metric flask using methanol to produce concentration
equivalent to 100 pg/ml. Five ml was further diluted
into 200 ml volumetric flask and compl eted tothemark
with methanol to produce asol ution of concentration
equivdentto5 ug/ml.

Preparation of laboratory prepared mixturefor
stability indicating char acterization of the method

Fiveml aliquot from TP standard sol ution stock
(100 pg/ml) was transferred into 100 ml volumetric
flask. The volume was compl eted with methanol to
produce asolution of 5 pg/ml of TP. Aliquot portions
of the prepared stock (9, 8, 7, 6, 5, 4, 3, 2 ml) were
further transferred into aserious of 10 ml volumetric
flasks, volumes were completed to the mark by
aliquotsfrom theacidic degraded sample solution (5
ng/ml) (1,2, 3,4,5,6,7, 8 ml respectively) to pre-
paredifferent mixtures containing 10-80% of the deg-
radation product.

Sandard solutionsand calibration

Ten ml aliquot of TP standard solution (100 pg/
ml) werediluted with methanol in 2700 ml volumetric
flask to produce astock solution containing 10 pug/
ml of TP, Different aliquots of the prepared TP stock
solution (1-10 ml), equivalent to 1-10 ug/ml, were
transferred into aserious of 10 ml volumetric flasks.
Thevolumeswere adjusted with the mobile phaseto
prepare the standard solutions. An aliquot of 20 uL
wasinjected into the chromatographic system and
processed according to the method described in this
work. Flow rate: 1 ml/min.
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Pharmaceutical samplepreparation

An accurately wel ghed amount of the powdered
tabletsequivalent tol0 mg TPwastransferred into a
100 ml volumetric flask, thevolumewas compl eted to
themark using methanol. The solution (100 pg/ml) was
shaken for 1 hour using ultrasonic bath. The solution
wasthenfiltered onadry funnel and adry filter paper;
the first ten ml were rejected. Twenty five ml of the
filtratewasfurther diluted to 100 ml using methanol to
produce adiluted solution of concentration (25 pg/ml)
TP Different diquotsof thelast diluted solution (3,5, 7
ml) weretransferred into aserious of 25ml volumetric
flasks and the volumes were compl eted to the mark
with the mobile phase to produce solutions of concen-
tration equivalent to (3, 5, 7 pg respectively). The gen-
erd procedurefor HPL.C method described in thiswork
was followed and the concentration of the drug was
calculated. Theaccuracy of theanalytical method was
a so checked by gpplying thestandard addition technique.

RESULTSAND DISCUSSION

Inthis part ssimple, precise, and selective HPLC
method for the determination of oral skeletal muscle
relaxant drug TPin pureandin presenceof their degra-
dation productswas devel oped. The method was suc-
cessfully applied for the determination of thedrugin
their pharmaceutical dosageforms.

Chromatogr aphicconditions

To optimize HPL C assay parameters, the effect of
themobile phase composition was studied.

Effect of acetonitrilevolume

Theinfluence of acetonitrile concentration onthe
Separation efficiency wasinvestigated at constant pH.
Increasing acetonitrile concentrationto 70% led to de-
creasein retention time and decreasein peak symme-
try. At lower acetonitrile concentration (50%) separa-
tion occurred by band broadening and excessivein-
creasein retention time. Acetonitrile concentration of
65% wasfound to give acceptabl e separation between
thetarget compounds.

Effect of pH
Retention timeincreasesby theincrease of pH over

therangeof 3-5, whileit decreasesagain over arange
of 6-7. It showed best resolution at pH 4.00.

Find conditionsfor whichthemethod wasvdidaed
were: ZORBAX Eclipse XDB-C18 andytica column
and acetonitrile-distilled water, pH 4.00) (65:35Vv/v)
asamobilephaseand injection volumeof 20l for stan-
dard solutions and samples of tablets were applied.
Under these conditionssuccessful separation and suffi-
cient retention of thetarget analyteaswell asitsacidic
degradation products was achieved. Representative
chromatograms showing successful separation of all
compoundsof interestisshowninfigure2. Theaverage
retentiontime= SD for TP and its degradation products
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Figure2: Typical HPL C chromatogramsof: (A) intact TP4 ng/
ml (t =4.317min): (B) acidic degradation productsequivalent
to4 ng/ml (t, =2.056, 7.884, 9.007 min): (C) intact TP 4 pg/ml
(t, =4.336 min) in presenceof itsacidic degradation products
equivalent to4 pg/ml TP (t =2.005, 7.865, 8.978 min)
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werefound to be 4.32 + 0.02 min, 2.05 + and 7.87 +
and 9.01+ 0.01 min, respectively for ten replicates.

Validation of themethods
(1) Linearity

Peak areasof TP wereplotted versus TP concen-
tration and linear regression anaysisperformed onthe
resultant curve. Thelinearity of thecalibration graphs
wasvaidated by the high va ue of the correl ation coef-
ficient and theintercept va ue, which was not statisti-
caly (p<0.05) different from zero (TABLE 1). Char-
acteristic parametersfor regression equitation for the
HPL C method obtained by |east squarestreatment of
theresultsweregivenin TABLE 1. Typically, there-
gression equation for the calibration curvewasfound
tobeY =137.4334 C + 0.0940, where C isthe con-
centrationin pg/ml, y is the peak area.

—— Fuyl] Paper

thedruginlaboratory prepares mixturewithitsacidic
degradation products (TABLE 3) (10% up to 80%for

TABLE 2: Intra- and inter- day validation for deter mination
of TPby HPLC method

Intra-day assay

Concentration (ug/ml)

Recovery% =+ SD? CV%

2 99.81+1.112 1114
100.07 £ 0.959 0.958

8 99.64 + 0.324 0.325

Inter-day assay

Recovery% + SD? CV%

99.27 + 0.564 0.568

6 100.64 £ 0.279 0.277
10 100.56 £ 0.784 0.780

aMean and S.D. for five determinations

TABLE 3: Deter mination of TPin presenceof itsacidic deg-
radation productsusing HPL C method

TABLE 1: Characterigticparametersfor theregressonequa-  _conc-Taken(ug/mb  eq CONC. Fob‘”? of TP Recovery %
tion of thepr oposed HPL C method for thedeterminationof TP Intact TP Degr adate (ug/mD)
Par ameters Value 4.5 0.5 630.5 4.587 101.93
- - 4 1 556.6 4.049 101.22
Calibration range (ng/ml) 1-10 pg/ml
. o 35 15 486.1 3.536 101.03
Detection limit (ng/ml) 0.0349
L L 3 2 4134 3.007 100.23
Quantitation limit (ug/ml) 0.1164
Regression equation (Y)?: Slope (b) 137.4334 25 25 3419 2487 99.48
o o ' ) 2 3 274.6 1.997 99.85
Standard deviation of the slope (S,) 0.2582
_ o 15 35 206.3 1.500 100.00
Relative standard deviation of the slope (%) 0.1879
_ o N 1 4 138.6 1.008 100.80
Confidence limit of the slope 136.7165-138.1504 o )
In presence of acidic degradation products Mean+SD = 100.57+0.818
Intercept (a) 0.0940
Standard deviation of the intercept ® 1.5672 TABLEA4: AF:BI[I;?“CK;I] Oflﬁandafa(z)la-dﬂltlﬁr;_eéhnlqlfﬁdeF de-
Confidence limit of the intercept -4.2572-4.4451 termination o In Myolastan tablet by met
. L Conc. Taken Peak area Conc. Found Recovery %
Regression coefficient 1.0000 (ug/ml) (ng/ml) y %
Standard error of estimation 2.0140 Myolastan Added Myolastan Total Myolastan Added M yolastan Added
aY = a+ bC, where C isthe concentration of Tetrazepam in pg/ 0 4202 0 0
ml and Y is the peak area; "95% confidence limit 2 6976 2018 100.90
L 3 4202 3.057 101.90
(2) Intra- and Inter-day validations 4 97038 4.006 10015
.. . 6 1257.1 6.089 101.48
TABLE 2 showstheprecision of theanaytical pro- 5 woan 5 5
cedurefor bothintra- and inter-day variationsexpressed ) 838'3 Lot 1015
asthe coefficient of variance (CV %). Repeatability (in- 5 698.8 © s084 10168
S 4 1248.4 3.999 99.97
tra-day CV %, n=5) was excellent being in range of . 13063 - 10150
0.325-1.114. Reproducibility (inter-day CV %, n=5) 5 974;1 '0 0
wasinrangeof 0.277-0.780 (TABLE 2). '
. ) . ] . . 1 o744 11129 7089 1.008 10127 100.80
Determination in TP in myolastan tablet and in 2 T 1510 2013 " 10065
presenceof itsdegradation products 3 1389.3 3.019 10063

The method was applied for the determination of

For Myolastan tablet Mean+SD=101.62+0.319 For TP
MeantSD=100.84+0.569
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degradate), and in Myolastan tablet. Thevdidity of the
method was assessed by applying the standard addi-
tion techniqueand good recoverieshave been obtained
(TABLEA4).

Theamountsof TPin Myolastan tablet was50 mg
per tablet. Noneof thetablet ingredientsinterfered with
the analyte peak. Theresultsof the presented HPLC
method were compared with those of the reported
HPLC method®. Statistical comparison between the
results was performed with regards to accuracy and
precision using Student’s t-test and F-ratio at 95% con-
fidencelevel (TABLEDS). Thereisno significant differ-
ence between the two methods.

TABLE 5: Satistical comparison between theresults ob-

tained by applying HPLC method for the analysis of
Tetrazepam and ther eported method

Statistical item HPL C method Reported method
Mean + SD 99.31+1.050 99.42+0.476
RSD 1.0573 0.4788
Variance 1.1022 0.2262
n 5 5
t-test 0.2134 (1.8595)*

F-test 4.8730 (6.3882)*
CONCLUSION

The suggested method issimple, accurate, selec-
tiveand sengitive. Application of the proposed method
totheanaysisof TPinlaboratory prepared mixtures
and pharmaceuticd formulation showsthat neither the
degradation products nor theexcipientsinterferewith
the determination, indicating that the proposed method
could be applied asstability indicating methodsfor the
determination of pure TPand in presenceof itsdegra-
dation products, either in bulk powder or in pharma-
ceutical formulations. Statistical analysisof theresults
obtained by the proposed method and by the reported
method, reved ed no sgnificant differencewithinaprob-
ability of 95%.
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