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ABSTRACT

A liquid chromatographic method was devel oped for the quantitative deter-
mination of Para Toluene Sulphonic Acid in Ramipril bulk drug used as
Antihypertensive. The chromatographic separation was achieved on I nertsil
ODS-3,250x4.6 mm, 5-um. The LC method employs consists in gradient
elution, mobile phase-A is2.0g sodium perchloratein amixture of 0.5mL of
Triethylamine and 900mL of water and adjusted to the pH of thesolutionis
3.60 and add 100mL of Acetonitrile and mix. And mobile phase-B is 2.0g
sodium perchlorate in a mixture of 0.5mL of Triethylamine and 300mL of
water and adjusted to the pH of the solution is 2.60 and add 700mL of
Acetonitrile and mix. Mobile phase-A use as diluent.The flow rate was
1.0mL mintand the detectionwavel engthwas 210 nm. The developed HPLC
method was validated with respect to Specificity, Linearity, accuracy, preci-
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sion and Intermediate Precision.
INTRODUCTION

Ramipril [2S,3aS,6aS]-1-[(29)-2-[[(19)-1-
(Ethoxycarbonyl)-3-phenylpropyl]amino]-1-
oxopropyl] octahydrocycl opentd b] pyrrole-2-carboxy-
licacidisused for treating high blood pressure or de-
creasing therisk of heart attack, stroke, and deathin
certain patients. It may be used aone or with other
medicines. Itisused dong with other medicinesto man-
age heart failureand improve surviva after aheart at-
tack.

PTSA limitarrival
Occupational exposurelimitg?

TLV not established.
MAK not established.
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Inhalation risk

Evaporation at 20°C isnegligible; aharmful con-
centration of airborne particles can, however, be
reached quickly when dispersed, especially if pow-
dered.

Effectsof short-term exposure

Thesubstanceiscorrosiveto theeyes, theskinand
therespiratory tract. Corrosiveoningestion. Inhaation
of aerosol may cause lung oedema (see Notes). Medi-
ca observationisindicated.

The symptoms of lung oedema often do not be-
comemanifest until afew hourshave passed and they
areaggravated by physicd effort. Rest and medica ob-
servation aretherefore essential. Immediate adminis-
tration of an appropriateinhalation therapy by adoctor
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or aperson authorized by him/her, should be consid-
ered.

Limitscalculation

No literatureevidence/guidanceon limitingin Phar-
maceutica products. Taking therisk based approach
TTC approach [guiddineonthelimitsof genotoxicim-
purities-chmp guideline] @ was adopted and limit was
calculated asbelow

Concentration limit (ppm) =TTC [pg/day]/dose(g/day]
1.6/0.01=160ppm

10mg- MDD for Ramipril.
Accordingly LOQ of 20 ppm wasestablished for
PTSA.

EXPERIMENTAL

Chemicals

Samples of Ramipril are manufactured at Hetero
labs Limited India. Acetonitrile was purchased from
Merck, Germany. Triethylanilinewas purchased from
Merck, Darmstadt, Germany. Para Toluene Sulphonic
acid was purchased from Merck, Darmstadt, Germany.
High purewater was prepared by using Millipore Milli
Q pluswater purification system.

Equipment

TheLC System, used for method deve opment, and
method validation were Shimadzu 2010 and Agilent
1100 moddl Systemswith DiodeArray Detector. The
output signal was monitored and processed using LC-
Solution and Chemstati on software on Pentium com-
puter.

Chromatogr aphicconditions

The Liquid chromatographic column used was
Inertsil ODS-3,250 4.6 mm 5um.
The Gradient time Program wasfoll owed asbel ow.

Timeinterval Mobile phase-A M obile phase-B
(min) (Yo viv) (% Vviv)
0 90 10
5 90 10
7 65 35
20 50 50
30 20 80
35 20 80
40 90 10
45 90 10

Programme Run time . 45 minutes.

—— Fyll Peper
Prepar ation of solutions

Stock solution of PTSA having the concentration
0.0009mg/mL.

Preparation of Ramipril sandard solutions

Ramipril standard solutionishaving the concentra-
tion0.05mg/mL.

Prepar ation of Sandard solution

Take2.0mL of PTSA stock solution and 0.8mL of
Ramipril working standard solutioninto al0mL volu-
metric flask and make-up to thevolumewith diluent.

Test solution Preparation

Prepared the test solution having the concentration
Amg/mL.
Method validation®9
Specificity

Specificity istheability of the method to measure
theanalyte (PTSA) responsein the presence of Impu-
rity-A, Impurity-B, Impurity-C, Impurity-D and
Ramipril.

The specificity of the developed LC method for
PTSA determination.

Limit of quantification (LOQ)

TheLOQ for PTSA wasestimated at asignal-to-
noiseratio of 10:1 respectively, by injecting aseries of
dilute solutionswith known concentration. The preci-
sion study was also carried out at the LOQ level by
injecting six individua preparationsof PTSA and cal-
culated the% RSD for theareaof PTSA.

Linearity

Linearity test solutionsfor LC method were pre-
pared by diluting theimpurity stock solutiontothere-
quired concentrations. The solutionswere prepared at
seven concentration levelsfrom 20ppm (LOQ leve) to

90ppm level. The correlation coefficient, dopeand Y-
intercept of the calibration curvewerereported.

Accuracy

Theaccuracy of theL C method wasevaluatedin
triplicate at 20ppm (LOQ level) 45 ppm and 90 ppm
level in bulk sample and drug product. The percent-
ages of recoverieswere calculated.
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TABLE1: LOQ study

Area of PTSA
1608
1625
1623
1615
1628
1617
1619

%RSD(NMT 15.0%) 0.46

Thestudy wascarried out intriplicateat eachlevel.
The percentage of recoveriesfor PTSA wascal culated.

Replicates

gmmhwl\n—\

Precision

Injecting six standard sol utions checked the preci-
sion of the LC method. The% RSD of areaof PTSA
was cal cul ated.

The precision study wasa so carried out by inject-
ingsix individua preparationsof at theLOQ level Spik-
ingin 100% test sample. Cd culated the% RSD for the
content of PTSA.

I ntermediate precision

Intermediate precision study done by another ana-
lyst, changing column and a so changing chemicasin
the samelaboratory conditions. Injecting six standard
solutions checked the precision of theL.C method. The
% RSD of areaof PTSA was calculated. and also the
Intermediate precision study was carried out by inject-
ingsix individua preparationsof at theLOQ level Spik-
ingin 100% test sample. Cd culated the% RSD for the
content of PTSA.

RESULTSAND DISCUSSION

A Liquid chromatographic method was devel oped
for the quantitative determination of Para Toluene
SulphonicAcidin Ramipril bulk drug used asAntihy-
pertensive. The chromatographic separation was
achieved on Inertsil ODS-3,250x4.6 mm,5-um. The
LC method employsconsistsingradient eution mobile
phase-A is 2.0g sodium perchlorate in a mixture of
0.5mL of Triethylamine and 900mL of water and adjust
pH of the solutionis 3.60 and add 100mL of Acetoni-
trileand mix. And mobile phase-B is2.0g sodium per-
chloratein amixtureof 0.5mL of Triethylamineand
300mL of water and adjust pH of thesolutionis2.60
and add 700mL of Acetonitrileand mix. Mobile phase
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Figurel: Chemical structuresand labelsof Ramipril and
PTSA

useasdiluent. Theflow ratewas 1.0mL min“andthe
detection wavelength was 210 nm. The developed
HPLC method was validated with respect to linearity,
accuracy, precisonand Intermediate Precision.
Anaysiswas performed for different batches of
bulk drug samples(n=3) and for pharmaceutical dos-
ageforms(n=3).
Method validation
Precision
The%RSD of PTSA during system precison study
waswithin 5.0%, and the %RSD of PTSA content in

Method precision waswithin 10.0%. Confirming good
precision of themethod.

L imit of detection and limit of quantification

Thelimit of quantification of PTSA was20ppm (of
analyte concentration, i.e. 4.0 mg mL %) respectively
for 10uL injection volume.Obtained Signal to Noise
ratio of PTSA from LOQ solutionwas 15.08. Thepre-
cision at LOQ concentration for PTSA was below
5.0%.

Linearity

Linear calibration plot for PTSA wasobtained over
the calibration ranges tested, i.e. 20ppm to 90ppm,
specification level and the correlation coefficient ob-
tained was grester than 0.998. Theresultsshow that an
excellent correl ation existed between the pegk areaand
concentration of theanayte. Thed opeand Y-intercept
of thecalibration curvewere 77.71830 and 63.35510

respectively.
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TABLE 2: Linearity sudy

L evel Con (ppm) Mean Response ca_llculated Fhrough Residual Residual Sensitivity
area trend line equation square
Level-1 20 1619 1617.721 1.279 1.636 80.9500
Level-2 30 2470 2394.904 75.096 5639.409 82.3333
Level-3 40 3196 3172.087 23.913 571.832  79.90000
Level-4 45 3549 3560.679 -11.679 136.399  78.8667
Level-5 63 4765 4959.608 -194.608  37872.274 75.6349
Level-6 90 7164 7058.002 105.998 11235576  79.6000
Regression coefficient  0.99856 Residual sum of square 55457.126
Slope 77.71830 10% of 100% concentration response is 354.9 90% of 100% Sensitivity ~ 70.9800
Intercept 63.35510 110% of 100% Sensitivity 86.7533
% y-Intercept 1.78515 y = 77.718x+63.355
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Figure2: Typical chromatogram of standard solution
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Figure3: Typical chromatogram of L OQ level 20 ppm of paratoluenesulphonicacid
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Figure4: Typical chromatogram of Ramipril spiked with 20ppm of par atoluenesulphonicacid

TABLE 3: Results of accuracy study for PTSA

Linear calibration plot for PTSA content method

Added (ppm) (n=3) % Recovery was obtained over the calibration rangestested, i.e.
igppm 18(5)'; L OQ (20ppm) to 90ppm for PTSA. Thecorrelation
9oEEm 106.2 coefficient obtained wasgreater than 0.998. Linearity

n =3, Number of determinations

was checked for LC method over the same concentra-
——  Analytical CHEMISTRY
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tionrange. Thepercentageof R.S.D. valuesof theeach
level, dopeand Y-interceptiswithinthelimit. There-
sultsshow that an excel lent correlation existed between
the peak areaof PTSA and concentration.

Accuracy

The percentage recovery of PTSA in bulk drug
samplesranged from 100.7 to 106.2 (TABLE 3). The
percentage recovery of PTSA in bulk drugs samples
ranged from 85to 110. HPL C chromatogram of spiked
sampleat 20 ppm (LOQ levd), 45 ppm and 90 ppm of
gpecificationleve of PTSA inRamipril bulk drugsample

I ntermediateprecision

The%RSD of PTSA during system precison study
waswithin 5.0%, and the %RSD of PTSA content in
Method precision waswithin 10.0%.and cumul ative
%RSD found below 15.0% between precision study
and Intermediate precision studly.

CONCLUSIONS

TheLiquid chromatograph method devel oped for
quantitativeand PTSA content determination of Ramipril
inbulk drug samplesis precise, accurate and specific.
Themethod was compl etely validated showing satis-
factory datafor al the method validation parameters
tested. The devel oped method can beusedfor theandy-
gsof samplesof Ramipril.
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