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ABSTRACT

Anisocratic chiral HPL C method was devel oped for the separation of Ramipril
enantiomers. The mobile phase consists of n-hexane and 2-Propanol in the

KEYWORDS

Pharmaceutical analysis;
Ramipril RRRRR- isomer.

ratio of 900: 100(v/v) with 0.2 ml volumesof Tri fluoro acetic acid and 0.1 m
volume of Di ethyl amine. Thismethod is capabl e of detecting the Ramipril
RRRRR-isomer up to 0.3pg/ml. The method was validated interms of Preci-
sion, Linearity, Accuracy, and Limit of detection and Limit of Quantification.
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INTRODUCTION

The determination of the stereo isomeric composi-
tion of pharmaceuticasisrapidly becoming oneof the
key issuesin the development of new drugs. Among
themethods currently used to achievechiral separation
of racemicmixtures, highresolution liquid chromatog-
raphy systems based on the chiral stationary
phases(CSPs), (direct methods) are more rapid and
suitable for the resolution of racemic mixtures of
pharmacol ogically activechemica entities®3.

Ramipril isanon sulfhydryl angiotensin converting
enzymeinhibitor. Ramipril isconverted toramiprilat by
hepatic cleavage of theester group. Itschemica name
is (2S,3As,6As)-1[(S)-N-[(S)-1-carboxy-3-
phenylpropyl]aanyl] octahydrocycl opentg| bl pyrrole-2-
carboxylic acid,1-ethyl ester, brand nameAltace. Altace
isindicated for thetreatment of hypertension. It may be
used aloneor in combinationwiththiazidediuretics.

Altaceisindicated in patients 55 yearsor older at
high risk of devel oping amajor cardiovascular event

because of ahistory of coronary artery di seases, stroke,
peripheral vascular disease or diabetesthat isaccom-
panied by at |east oneanother cardiovascul ar risk fac-
tor (hypertension, elevatedtota cholesterol levels, low
HDL levels, cigarette smoking), to reducetherisk of
myocardia infarction, strokeor death from cardiovas-
cular causes. Altace can be used in addition to other
needed treatment such asantihypertengve. Antiplatel t).

Thequantitative enantiomeric purity of Ramipril is
very important issue for quantitative estimation of
RRRRR-isomer. Asper our knowledgetill datethere
was no reported validated method intheliteraturefor
thechira separation of Ramipril.

EXPERIMENTAL

I nstrumentation

A Watersmodel dliance 2690-separation module
equi pped with an auto sampl er and waters 996 photo
diode array UV detector was used for analysis. The
datawasrecorded using waters millennium software.
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Chemicals

Ramipril and RRRRR-isomer (>99.0%) weresup-
plied from Dr.Reddy’s laboratories limited (Hyderabad,
India). HPLC grade n-Hexane, 2-Propanol, Diethyl
amine and Trifluoro acetic acid were supplied from
Merck, Germany. All the chemical sand sol vents used
wereof analytical grade. Thisstudy also involvestwo
proprietary Dr. Reddy’s Laboratories Pharmaceutical
Research & Development compounds.

Preparation of solutions

The stock solutionsof Ramipril and RRRRR-iso-
mer were prepared by dissolving 20mg each of thecom-
poundsinmaobile phase.

Operating conditions

TheHPLC separation was conducted on chird cdll
OJH columnwithadimension of 250mx 4.6mm. The
mobile phase consists of n-hexane and 2-Propanol in
theratio of 900: 100(v/v) with 0.2 ml volumesof Tri
fluoro acetic acid and 0.1 ml volumeof Di ethyl amine
at aconstant flow of 0.5ml/minwith column oventem-
perature 50°C. The elution was monitored at 220nm.
The sampleswereinjected with 20 pl.

RESULTSAND DISCUSSION

M ethod development and optimization

Themain challengewasto achievethedesired de-
tection and quantitation limit using themaost commonly
availableinstrument, i.e.aHPLC system.

Theprdiminary tridscarried out in reverse phase
chird columnswerenat fruitful intheseparation of these
isomers. The separation was not achived presence of
diethyl amineand trifluoro acetic acid alonewith the
combination of n-Hexaneand 2-Propanol. However,
theresolution for the both isomerswas achieved only
with the presence of thesetwo modifiersonly. More-
over thequantity of trifluoro aciticacid isfound to be
very crucia inthe separation of theseisomers.

Different experimentshavebeen conducted by vary-
ing the quantity of trifluoro acetic acid and found the
interesting observations. If thequantity of acidincreased
from 0.2ml for 2000ml mobile phaseto 0.3, 0.4, 0.5,
0.6ml theretention timesincreasesdragticaly and peak
shapesare broad. On other hand if we decrease acid
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t0 0.1ml thee ution time decreasesand a so resol ution
istoolow.

The separation for theseisomerswastried withthe
combination of triethyl amineand acetic acid with n-
hexane and 2-propanol with chira cell OJ-H column
but the separation wasfound to bevery selectivewith
respect to the acid presence.

The separation for theseisomerswastried withthe
combination of n-hexaneand 2-Propanal intheratio of
900: 100(v/v) with 0.1 ml volumeof Di ethyl amineand
0.2ml volumesof Tri fluoro acetic acid so with other
chird stationary phase columns(Chira cel AD,AD-H,
Chird cdll OD and OD-H) but the separationwasfound
to bevery sdlectivewith respect tothechira stationary
phased so.

The separation wasachieved only with 0.2 ml vol-
umesof Tri fluoro acetic acid and 0.1 ml volumesof Di
ethyl amine and with themobile phaseconsisting of n-
hexane and 2-Propanol in theratio of 900: 100 (v/v).
Chira cell OJ-H column with adimension of 250m x
4.6mm wasused at oventemperature 50°C. Flow rate
waskept at 0.5ml/min. The elution wasmonitored at
wavelength A=220nm. Theresolutionwasfoundto be
3.0 for the two isomers. The structures of Ramipril
(SSSSS-isomer) and RRRRR-isomer aredisplayedin
Figure 1 and 2 repectively. The chromatogram of mix-
tureof Ramipril (SSSSS-isomer) and RRRRR isomer
aredisplayedinFigure 3.

As per the ICH guidelines the method was vali-
dated intermsof following parameters.[®

Sructureof ramipril

Figurel: Ramipril

Sructureof ramipril RRRRR isomer
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Figure 3: Chromatogram of mixture of ramipril (SSSSS
isomer) and RRRRR isomer

M ethod validation

A Critical parametersof validation wasdonefor
thedeveloped work. Thevalidated method parameters
includeestablishment of limit of detection, limit of quan-
tification, precessionat limit of quantification and accu-
racy at limit of quantificationwasdone.

Thedetectionlimit (LOD) of the method for the
RRRRR isomer was estimated from a chromato-
gram of asolution containing about 0.3ug/ml. From
the chromatogram, asignal-to-noiseratio of 3.0 was
obtained. In the pharmaceutical industry, the
guantitation limit (LOQ) was defined asthe lowest
amount of analytein asamplethat can be quantita-
tively determined with suitabl e precision and accu-
racy. The LOQ was determined to be 0.9ug/ml
based on the precision, linearity and accuracy data
discussed below.

The experimental results also show that this
method has excellent precision without using anin-
ternal standard. Multipleinjectionswere made for
the RRRRR isomer containing 0.9ug/ml. For six in-
jections of the solution, the R.S.D. of the peak area
of RRRRRisomer was 4.3%. Theresultsarelisted
inTABLE 1.

TABLE 1: Precisonat LOQ leve

RRRRR-isomer area

Sample Prep.1 19982
Sample Prep.2 18904
Sample Prep.3 20494
Sample Prep.4 21057
Sample Prep.5 18978
Sample Prep.6 19845

Mean 19876

% RSD 423

Thelinearity study carried out spiking of RRRRR
isomer with Ramipril sampleswith the concentrations
of 0.5ug/ml, 1.0pg/ml, 2.5ug/ml, 5.0pg/ml of target
and yte concentrations. Thecorrdation coefficient was
observed as0.999. Theresultsarelistedin TABLE 2.

TABLE2: Linearity

Con. of RRRRR- isomer RRRRR-isomer
S.No. .

in pg/ml area

1. 0.05 17267

2 0.10 38547

3 0.25 93239

4 0.50 175964
Correlation coefficient 0.999

Accuracy of the method was determined by ana-
lyzing drug substance samplesspiked with limit of quan-
tification amount of Ramipril RRRRR isomer. There-
covery was 99.5% for RRRRR isomer.

CONCLUSION

A smpleand sensitive HPLC method hasbeen de-
veloped and vdidated for thetraceanaysisof RRRRR
isomer inpharmaceuticas. Thevaidationwasperformed.
Compared with the previoudy reported methodol ogies,
thismethod utilizesaUV detector, whichisreadily avall-
ablein mogt of thequdity control testinglaboratoriesin
the pharmaceuticd industry and rel atively Smpleto use.
Thismethod is sensitive enough to detect 0.3ug/ml of
Ramipril RRRRRisomer and quantify 0.9ug/ml of Ramipril
RRRRR isomer in pharmaceutica products.
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