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ABSTRACT

Three sensitive and selective methods were developed and validated as
stability indicating methods for the determination of amylocaine HCl in
presence of its degradation product. The first method is based on the use
of derivative ratio spectrophotometry (:DD) for the determination of
amylocaine HCI in presence of its degradation product and of methyl and
propyl parabens by measurement of the peak amplitudes of the first de-
rivative of ratio spectraat 234 and 247 nm using the spectrum 20 pg of total
parabensasadivisor. The second method isaspectro-densitometric method
for the determination of amylocaine HCI after separation fromits degrada-
tion product and additives of pharmaceutical dosage form using toluene:
methanol: chloroform: 10% NH, (5:3:6:0.1 v/v) followed by detection at 234
nm. The third method is an isocratic high performance liquid chromato-
graphic method (HPLC) on areversed phase C , column using mobile phase
consisting of digtilled water: acetonitrile: triethylamine (530: 470: 0.1v/v)
and the pH was adjusted to 3 by o-phosphoric acid. The proposed meth-
ods were successfully applied for the analysis of amylocaine HCI in labo-
ratory prepared mixtures and in pharmaceutical dosage form and the re-
sults obtained were assessed by applying the standard addition tech-
nique. Statistical comparison between the results obtained by applying
the proposed methods and manufacturer's method for amylocaine HCl in
its pure powder form was done and no significant difference was found at
p=0.05. © 2013 TradeSciencelnc.-INDIA
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INTRODUCTION theinitiationand conductionof nerveimpulseby inhibiting

AmylocaneHCI (AM), (1-(Dimethylaminomethyl)-
2-methylbutan-2-yl) benzoatehydrochloride (Figure 1)
isabenzoicacid ester loca anaesthetic used mainly for
relief of painful anorectal conditions and has been
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includedinord mixturesfor therdief of coughs. It blocks Figure1: Chemical structureof amylocaineHCI.


mailto:bibatofa@yahoo.com

104

Development and validation of novel stability indicating methods

ACAIJ, 12(3) 2013

Full Peaper ==

permesbility of thecell membraneto Na' thusprevents
depolarization of nerve membrand. Severa methods
havebeen described for thedetermination of AM. These
include HPLC®®l, TLCI®, capillary zone €electro-
phoresig™, atomic absorption spectrometry!®1% and
electrochemica methods™. Accordingtoliteraturein
our hand thereisno any stability study of amylocaine
therefore, theaim of thiswork isto develop simple,
accurate and preci se stability indicating methodsfor the
determination of AM in presence of its degradation
product in addition to the additives of pharmaceutical
dosageform.

EXPERIMENTAL

| nstruments

UNICAM UV 300, Spectrophotometer,
thermospectronic with vison32 software, connected to
IBMPC computer and HPlaser jet 1100 seriesprinter
wasused. Theabsorbance of all sampleswasrecorded
agang asolvent blank in1 cm quartz cuvettesand saved
inthecomputer by scanning at band width 1.5 nm, scan
speed 1200 nm min™, (England).

TLC auminum plates (20 cm x 20 cm (with 0.2
mm silica Gel 60F,, were purchased from Merck
(Germany) and the sampleswere applied to the plates
with a10 pl Chromatopak micro syringe (India). A
Shimadzu dua wave ength flying spot densitometer,
Model CS-9301 PC (Tokyo— Japan) was used. The
measurements conditionswereasfollows: wavelength
=235nm; photo mode = reflection; scanmode=zigzag;
swingwidth=10.

HPLC system, Agilent technologies 1100 series
consistsof Agilent 1100 -series Variable Wavel ength
Detector, Agilent 1100 - seriesVacuum degasser, Agilent
1100 - seriesManual injector and Agilent 1100 - series
Quaternary pump G1311A. Thecolumnis Novapak
C g oum, 25 cm x 4.6 mm HPLC Cartridge Column
(USA). Agilent Syringe, LC100 ul, (USA) was used.
Cdluloseacetatefilter papers, dimension 47 mm, pore
Size0.45 um, Rankem, (New Delhi) were used.

Samples
Sandard samples
AmylocaineHCI was kindly supplied by Alexandria
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Co. for pharmaceuticals, Alexandria, Egypt anditspurity
was found to be 100.07+1.251 according to the
manufacturer’s method. Propyl paraben and methyl
paraben were kindly supplied by Mash Co. for
Pharmaceutical Industries, Badr city, Egypt and their
purities were labelled to be 100.40% and 98.55%
respectively. Pepsin, papin and diastasewerekindly
supplied by NovartisPharma, Cairo, Egypt. Benzoic
acid was purchased from SigmaAldrich- USA.

Commercial product

Postine-S syrup® (batch no. 410640) labeled to
contain 0.05 gm/100ml AM, 0.24 gm/100ml Pepsin,
1.662 gm/100ml papin, 0.1 gm/100ml diastase, 0.06
gm/100ml methyl paraben and 0.04 gm/100ml propyl
paraben manufactured by Alexandria Co. for
pharmaceuticals, Alexandria, Egypt.

Chemicalsand solvents

Thewater for HPLC was prepared by doubleglass
digtillation andfiltration through a0.45 um membrane
filter (Rankem, New Delhi). Methanol, ortho-
phosphoric acid, triethylamine and acetonitrile used
were of a HPLC grade (Lab. Scan, Ireland), other
solvents chloroform, hydrochloric acid (Fischer
Scientific, UK), toluene, ammonia, and potassium
hydroxide (Al-Nasr Pharmaceutical Chemical Co.,
Cairo, Egypt) wereof ananaytica grade.

Solutions

e AmylocaineHCI stock standard solution Img/ml in
methanol.

e Amylocaine HCI working solution 0.4 mg/ml in
methanol (for DD).

e AmylocaineHCI working solution 0.04 mg/ml in
methanol (for HPLC).

e AmylocaineHCl working solutions0.5- 5.5 mg/ml
(for TLC).

e Benzoicacid stock solution Img/ml inmethanol.

e Benzoic acid working solution 0.4 mg/ml in
methanol (for DD).

e Benzoic acid working solution 0.04 mg/ml in
methanol (for HPLC).

e Tota parabensstock solution Img/ml in methanal.

e Tota parabens working solution 0.1mg/ml in
methanoal. (3: 2 of methyl paraben: propyl paraben,
respectively).
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Prparation of induced degradation-product

An accurately weighed amount about 50 mg of
powdered AM wasrefluxed with 50 ml 2N hydrochloric
acid or 2N NaOH for 4 hours, and then the solution
wasneutraized with 2N sodium hydroxideor 2N HCI.
The solution was concentrated to about 5 ml and
quantitatively trandferred to 50-ml volumetricflasks. The
volume was completed with methanol. Complete
degradation waschecked by using TLC, using toluene-
methanol-chloroform-10% ammonia(5: 3: 6: 0.1v/v)
asdeveloping solvent.

Procedures
Chromatogr aphicconditions

(a) TLC-densitometry

TLC was performed on 20 cm X 20 cm TLC
a uminum sheets precoated with 0.2 mmsilicaGel 60
F,s,» the plates were prewashed with methanol and
activated at 100°C for 5min. Thesampleswereapplied
as compact spots 15 mm apart and 15 mm from the
bottom of the TLC plate using 10 ul micro syringe.
Linear ascending development was done in a
chromatographictank previoudy saturated with toluene-
methanol-chloroform-10% ammonia(5: 3: 6: 0.1v/v)
for 30 minutes at room temperature to a distance of
approximately 15 cm from the lower edge. The
developed plateswere air dried and scanned at 235
nm on Shimadzu dual wavelength flying spot
densitometer operated in photo mode =reflection; scan
mode = zigzag; swing width = 10.
(b) HPL C method

HPLC wascarried out at ambient temperature on
RPC , column (5um, 25 cm x 4.6 mm, Novapak). The
mobilephase consisted of distilled water: acetonitrile:
triethylamine (530: 470: 0.1v/v) and the pH was
adjusted to 3 by o-phosphoric acid. The mobile phase
wasfiltered using 0.45 um membrane filter (Rankem,
New Delhi) followed by degassing with ultrasonic
vibration prior to use and wasdelivered at Iml/min.
The injection volume was 20 ul. The column was
conditioned for at least 30 min. The detection was
achieved with UV detection at 235 nm.

Linearity
(a) Spectrophotometric method
The recorded absorption spectra of AM in
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concentration range 20-140ug/ml which prepared by
aopropriatedilutionfromworking solutionof AM (40ug/
ml) weredivided by spectrum of 20 pg of total parapens
and thefirst derivative of theratio spectracurveswas
obtained. Thecdibration curvewasplotted relaingAM
concentration to the corresponding pesk amplitudes of
thefirst derivative of ratio spectracurvesat 234 and
247 nm.

(b) TL C method

Triplicate 10ul aliquots were separated applied to
TLC platesfromworking standard solutionof AM (0.5
5.5 mg/ml). The plates were chromatographed and
scanned as under chromatographic conditions. The
calibration curvere ating theintegrated areaunder the
peek to the corresponding concentration (ug/spot) was
constructed.

() RP-HPL C method

Appropriatedilution fromworking solution of AM
(40ug/ml) was done to prepare solutions of
concentration ranging from 2-14 ug/ml. Triplicate20 ul
sampleswereinjected and chromatographed as under
chromatographic conditions. Theaverage peak areas
were cal culated and plotted against the corresponding
concentrations.

Specificity

The proposed procedures were applied for the
analysis of laboratory prepared mixtures containing
different ratios of degradation product and the content
of AM was determined from the corresponding
regress on equations.

Analysisof pharmaceutical dosageforms

A sampleof 50-ml of drug product solution was
transferred into a250-ml separating funnel followed
by addition of 20 ml 33% ammoniasolutiontoliberate
Am free base which was extracted with 100 ml ether.
Theagueouslayer wasextracted threetimeswith 20ml
of ether each then the combined ether extract was
washed with 20 ml 10% ammonium hydroxide solution
three times till no pink color is present. The ether
extract wasevaporated and the residuewas dissolved
in5ml 0.1N HCI then the volumewas compl eted to
25ml using methanol to produce stock solution of 1
mg/ml. Further dilutions of the stock solution were
made with methanol for (*DD and TLC methods) or
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with mobile phase for (HPLC method). The
concentrations of Am were calculated from the
corresponding regression equations.

Application of standard addition technique

The standard addition technique was carried out
by adding different known concentrations of pureAM
to aknown concentration of the commercial dosage
form then proceeding as described in the mentioned
methods.

RESULTSAND DISCUSSION

By reviewing literaturein our hand wefound that
thereisno stability-indicating method hasbeen reported
for the determination of AM in the presence of
degradation product. Sincetheinternationa Conference
on Harmonization (ICH) guideline entitled ‘stability
testing of new drug substances and products*? requires
that stresstesting should be carried out to e ucidatethe
inherent stability characteristicsof the active substance.
Susceptibility to hydrolysisisone of therequired tests,
thereforetheaim of thiswork wasto study the stability
of AM and to devel op stability indicating methodsfor
itsdetermination. AM wassubjectedtoacidand dkaine
hydrolysisand the degradation processwasfollowed
by TL C separation us ng toluene-methanol -chloroform-
10% ammonia(5: 3: 6: 0.1 v/v) asadevel oping system.
It wasfound that compl ete degradation occurred after
4 hoursreflux with 2N HCl or 2N NaOH asindicated
by disappearance of the spot correspondingtoAM and
appearance of another spot at R = 0.29 corresponding
tobenzoicacid. Thedifficulty of developing astability
indicating method for the determination of AM was
increased by the presence of methyl and propyl
parabens in dosage form. The zero spectra of total
parabens and benzoic acid overlap with the spectrum
of AM that hindersitsdirect determination (Figure2).
Simpl e derivative spectrophotometric techniques (first
tofourth) wereinvestigated but they failed to solvethis
overlap. Therefore, first derivative of ratio spectra
spectrophotometric method (*DD) wasinvestigated to
solvethisproblem. Theinfluence of thevariablessuch
as, divisor concentration and smoothing function were
optimized. A correct choiceof thedivisor concentration
isfundamental. Bad choiceof thedivisor concentration

Hnalytical CHEMISTRY o

may lead to great noise of ratio spectra. If the
concentration of divisor isincreased or decreased, the
resulting derivative ratio values are proportionally
decreased or increased with consequent variation of
both sengitivity and linearity range. From severd trials
thebest resultsintermsof sSignal to noiseratio, accuracy,
sengitivity and repeatability were obtained upon using
20 pg/ml of total parabens as a divisor. The
concentration of AM wasfound to be proportional to
the pesk amplitudeof thefirst derivativeratio*DD curves
at 234 and 247nminthe concentration range 2-14 pg/
ml (Figure 3). The regression equations were also
computed (TABLE 1).

0.8

0.5

Absorbance

220 240 260 280 300

‘Wavelength (nm)
Figure2: Zeroorder absorbtion spectra of (a) 100 pg/ml
amylocaineHCI, (b) 100 pg/ml benzoic acid and (c) 20 pg/ml
of total parabens
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Peak amplitude

W om0 ms ;2 2w u w5 W B 2
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Figure3: First derivativeof ratio spectraof (a) 100 pg /ml
amylocaineHCI, (b) 100 ng /ml benzoic acid using 20 pg /ml
of total parabensasdivisor.

Two sengitivestability indicating chromatographic
methods werea so suggested for the determination of

Au Tudian Yournal



ACAIJ, 12(3) 2013

Hanan Ahmed Merey et al.

107

Am in the presence of degradation product and
parabens. For the TLC method the experimental
conditions such as mobile phase composition, scan
mode and wavel ength of detection, wereoptimized to
provide accurate, preciseand reproducibleresults. The
best results were obtai ned using toluene-methanol -
chloroform-10% ammonia (5: 3: 6: 0.1 v/v) as
devel oping solvent, scan mode was the zigzag mode
and thewavel ength of scanning was chosen to be 235
nm. Under thisconditions, AM was separated fromits
acid degradant and totd parabens(R, values0.62,0.29
and 0.42 for AM, acid degradant, total parabens,
respectively) Figure 4. Linear relationship wasfound
to exist between the integrated peak area of the
separated spots and the corresponding concentration
of AM and theregression equation was a so computed
(TABLE 1). For the HPLC method, the assay
parameterswere optimized. A satisfactory separation
wasobtained with amobile phaseconsisting of ditilled
water: acetonitrile: triethylamine (530: 470: 0.1v/v) and
the pH was adjusted to 3 by o-phosphoric acid Figure
5. Increasing acetonitrile concentration (by 10 %) lead
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to inadequate separation of AM anditsdegradant. At
lower acetonitrile concentration (by 10 %) separation
occurred but with excessive tailing and increased
retentiontimefor AM peak. At lower or higher gpparent
pH value (+ 2 pH units), bad resolution was observed
for AM and itsdegradant. Quantitation was achieved
with UV detection at 235 nm based on measuring area
under the peak. The system suitability parameters of
HPL C method were cal cul ated according to USSP
and theresults showed good resolution of theAmand
benzoic acid, TABLE 2. Where parabens
concentration presented in dosageformislower than
that can be detected under the proposed HPLC
chromatographic condition so the chromatogram does
not show any peaks corresponding to papabens. The
averageretentiontime=+ SD for AM and its degradant
werefound to be 1.363+ 0.0025 min 2.257 £ 0.0024
min, respectively. A linear relationship was obtained
between the integrated peak area at the selected
wavelength (235 nm) and the corresponding
concentrations in the range of 0.2-1.4 pg/ml AM
(TABLE1).

TABLE 1: Validation and regression equations parameter sfor the proposed methodsfor the deter mination of amylocaine

HCl in purepowder form.

Spectrophotometry
Par ameter TLC HPLC
at 234 nm at 247 nm

LOD 0.30 pg /ml 0.50 pg /ml 2.5 ug /spot 0.50 pg /ml
LOQ 20.0 pg /ml 20.0 pg /ml 20 pg /spot 2.0 pg /ml
Linearity range 20.0-140.0 pg/ml 20.0 - 140.0 pg/ml 5.0 - 55.0 pg/spot 2.0-14.0 pg/ml
Accuracy
-Mean 99.62 99.554 100.13 99.59
-R.SD. 1574 0.822 1.323 1.765
Precision
Result 1 1.125 0.774 1.009 1.036
Result 2 0.963 1.258 0.205 0.698
Result 3 1.045 0.426 1.200 0.766
Regression Eq.
Slope 0.4828 0.3859 144.667 397.1225
S.E. of Slope 0.0431 0.049 20.245 55.823
CL?%of dope 0.4717 - 0.4939 0.3732-0.3985 139.055 -150.297 382.772 -411.472
I ntercept -0.778 -0.193 635.27 8.004
S.E. of intercept 0.385 0.439 69.88 49.930
CL?of intercept -1.77-0.213 -1.323-0.937 441.229 — 829.309 -120.34-136.35
correlation coefficient 0.9997 0.9995 0.9992 0.9994

aCL theconfidencelimit.
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Figure4: Thinlayer chromatogramsof (a) L aboratory mix-
turecontaining Am, benzoic acid, total parabensand total
enzymes. (b) Extract of dosageform, usingtoluene- metha-
nol- chloroform 10% aqueousammonia (5: 3: 6: 0.1, v/V) as
developing system, at ambient temper atur e (25°C)
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Figure5: HPL C chromatogram of 20 pl of mixture contain-
ing of postine-Sequivalent to 10 ug /ml of amylocaine HCI
(@) and 10 pg / ml of benzoic acid (b)

TABLE 2: Parametersrequired for the system suitability
test of HPL C method.

Obtained values

Par ameter Reference values

amylocaine Benzoic
Y acid

Resolution 8.47 R>15
T (tailing factor) 1.22 1.35 Zyrzmln o g;gfa'
o (relative
retention time) 2.03 >1
K (column capacity) 172 3.5  1-10 acceptable
N (column Increases with

. 1458 2473  efficiency of the
efficiency) separation

_ The smaller the value,

HETP = L (length 0.017 0.01 the higher the column

of column in cm)/N -
efficiency

M ethod validation

ICH guidelinesfor themethod vaidation™ were
followed for validation of the suggested method.
Linearity and range

Under the previously described experimental
condition linear rel aionshipswere obtained by plotting
thedrug concentration against peak amplitudeor peak
area for spectrophotometric or chromatographic
methods, respectively. The corresponding concentration
ranges, calibration equation, LOD, LOQ and other
datistica parametersarelistedin TABLE 1.

Accuracy

The accuracy of the investigated methods was
vaidated by analyzing puresamplesof AM intriplicate.
The concentrations of the active drugswere calcul ated
from the corresponding regression equations. Good
resultswereobtained asshownin TABLE 1.

Precision

Precision was evauated by caculating intra- and
inter-day precision after repeating the assay of three
different concentrationsthreetimesinthesameday and
assaying thesamplesintriplicate on three successive
daysusing the proposed methods. Thecal culated RSD
werelisedin TABLE lindicating satisfactory precison
of the proposed methods.
Specificity

The specificity of the proposed methods was
checked by analyzing different synthetic mixtures
containing different ratios of AM and itsdegradation
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product by the proposed methods. Satisfactory resultswere obtained and shownin TABLE 3.

TABLE 3: Thedetermination of AM inlaboratory prepared mixturescontaining different ratiosof AM and benzoicacid by
theproposed spectrophotometric and chr omatogr aphic methods.

Spectrophotometric method TLC HPLC
Concentration (pg/ml) Recovery Recovery Concentration (ng/spot) Recovery Concentration (pg/ml) Recovery
AM Ben_zoic Total . %at234 % at247  aMm Ben_zoic Total . % AM Ben_zoic %
acid parabens acid  parabens acid

20 100 20 101.91 102.09 5 10 40 98.62 2 12 99.54

40 96 4 100.99 101.61 10 15 30 98.09 4 10 98.17

60 70 10 102.00 101.37 20 25 10 100.97 6 8 100.56

80 44 16 100.54 99.81 30 5 20 99.64 8 6 98.91

100 35 5 99.98 99.64 40 210 5 98.54 10 4 100.54

120 6 14 101.65 102.11 50 2 3 98.73 12 2 101.64

Mean £ R.S.D. 101.18 +0.804 101.11+ 1.095 99.10 +1.057 99.89 + 1.264

@ Ratio of methyl to propyl parabens.
Application of commer cial dosageform TABLE 4: Theresultsof analysisof AM in Postine-Ssyrup®?

and application of thestandar d addition techniqueby thepro-
posed spectrophotometric method.

Postine-S syrup®® Claimed

The proposed methodswere successfully applied
for the determination of AM incommercia syrup. The

resultsshowninthe TABLES4and SweresatisfaCtory  gecovery % + R.S.D amount Sd:  Recovery %
with good agreement with the labeled amount. o3anm  247nm  Taken (i‘;‘jﬂ) 234nm 247 nm
Moreover, to check the validity of the proposed (ug/ml)

methods, the standard addition technique was applied. 20 10136 101.37

Therecovery of AM wascalculated by comparingthe 9866+ 10023+ ., 60 10117 10214

concentration obtained from thespiked mixtureswith > /*4 1508 80 10184 10105
those of the pureAM. Theresultsobtained (TABLES 100 1%32('52 1%30529i
4 and 5) suggested that thereisno interferencefrom Mean + RSD% 0421 0458
excipients, whicharenormally presentin syrup. a Batch No. 410640

TABLE5: Theresultsof analysisof Postine-Ssyr up®? and application of the standard addition techniquetotheanalysisof
AM in Postine-S syrup®? by the proposed chr omatogr aphic methods.

TLC HPLC

Stand. Postine-S syrup®®
added Recovery batch no. 410640

Recovery % Claimed amount Claimed amount Stand. Added Recovery

0, 0,
+R.S.D taken (ug/spot) (ng/spot) % Recovery % + R.SD taken (ug/ml) (ug/ml) %
5.0 100.69 2.0 100.54
100  101.63 4.0 99.16
99.46 + 1.175 5.0 99.48 + 1.340 2.0
300  100.12 8.0 99.09
50.0 99.87 10.0 98.98
Mean = RSD % gl ors
a Batch No. 410640
Robustness chromatographic resol ution waseva uated. Theresults

Robustness of the methods was assessed by indicate that the method remains unaffected by small

evauatingtheinfluenceof small changeof experimentd changesin conditions. Thisprovided anindication for
conditions, such as composition of mobile phase or thereliability of the proposed methodsduring routine

developing system, pH and flow rate, and the WOrk.
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Thesolutionswerefound to be stablefor 14 days,
when stored in tightly capped volumetric flasks,
protected from light on a laboratory bench and in
refrigerator.

Theresultsof determination of AM in pure powder
form obtained fromthe proposed 1DD, TLCand HPLC
methodswere compared with those of the manufacturer
method. Statistical comparison of the results was
performed with regard to accuracy and precision using
Student'st-test and the F-ratio at 95% confidencelevel
and no significant differencewasfound (TABLE 6)
TABLE 6: Satistical analysisof theresultsobtained by the

proposed methodsand the manufacturer’s method for the
analysisof AM in purepowder form.

Spectrophotometric M anufacture's

Parameters method TLC  HPLC  method™*=™
234 nm 247 nm Communication
Mean 99.62 9955 100.13 99.59 100.07
SD. 1568 0818 1322 1758 1.251
N 5 5 5 5 5
\Y, 2458 0669 1747 3.090 1.565
Student’st 0502  0.778 0.074 0.498
test (2.306)* (2.306)* (2.306)% (2.306)
F test 157 234 112 1.97
(6.39° (6.39° (6.39)* (6.39)°

@ The values between parenthesis are the theoretical values of
tand F at (P =0.05).

CONCLUSION

The proposed ‘DD, TLC, and HPLC methods
provide simple, accurateand reproduci ble quantitative
analysisfor the determination of amylocaine HCI in
pharmaceutical product and in the presence of its
degradation product. The HPL C method wasfound to
be more specific and selective than the derivative
spectrophotometric methods. While the derivative
spectrophotometric method hasthe advantages of lower

cost, rapid and environment protecting. The TLC
methodissmpleand usesaminima volumeof solvents,
compared tothe HPL.C method. Theproposed methods
compliedwith ICH guidelines.
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