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ABSTRACT

A rapid method for determination of cimetidine and rantidine
in 100 ul human or rat plasma by isocratic reverse phase HPLC is
described. Ranitidine 1s used as an internal standard for
cimetidine assay and vice versa. The procedure consists of one
step extraction of alkalinized plasma containing internal standard
with 4% v/v isopropranolol in ethyl acetate by vortex for 1 min.
The organic phase is transferred and evaporated under a
stream of nitrogen. The residue was redissolved with methonal
and subsequently eluted on u-Bondapack Cig column at 225 nm. The
mobile phase consigsted of 8% v/v acetonitrile in 5.0 nM
potassium phosphate buffer at pH 5.1. The sample was completed
eluted in 9 min. with a detection limit of 0.05 ug/ml for
cimetidine and 0.1 ug/ml for ranitidine.

INTRODUCTION

Cimetidine and ranitidine have been primarily used to treat

gastro—duodenal ulcers, the Zollinger-Ellison syndrome and other
3447
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gastric hypersecretory states [l1-4). Experience acquired
throughout the years of usage uncovered potential adverse drug
interactions, especially for cimetidine [5].

Several high-performance liquid chromatographic (HPLC)
methods have been reported for determining plasma cimetidine and
ranitidine in the literature [6-16]. Methods of Larson et al.
[6], Kunitani et al. [7] and Mihaly et al, [8] extract cimetidine
and internal standard from alkalinized plasma but the analytical
recoveries were low (65%). Published procedures [9-12] had
cimetidine analytical recoveries ranging from 85 to 100%Z but
require atleast 250 ul or more of plasma for the assay.
Algo analytical recoveries of ranitidine were high (907% or
more) but these methods required atleast 200 ul or more of
human plasma for analysis [13-15].

In contrast, the method described determines cimetidine as
well as rantidine which requires only 100 ul plasma (human or
rat) with rapid one-step extraction procedure and analytical

recoveries averaging 90Z for both drugs.

MATERIALS
Reagents:
Cimetidine hydrochloride (Smith Kline & French Laboratories
Ltd., Herts, U.K.), and ranitidine hydrochloride (Glaxo Ltd.,
Herts, U.K.) were kindly gifted.Acetonitrile, methanol and ethyl
acetate (E. Merck, Darmstadt, Germany), di~potassium hydrogen
phosphate (BDH Chemicals Ltd., Poole, U.K.) and isopropranoclol

(Riedel-deHaenag, Seelze-Hannover, Germany) were used.
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METHODS

Stock Solutions:

Cimetidine and ranitidine were separately prepared by
dissolving 25 mg each in 25ml of methanol. Potassium phosphate
buffer (5.0 mM) was prepared and adjusted to pH 5.1 with
phosphoric acid. All stock solutions were stored at 4°C.

Chromatographic conditions:

The HPLC unit consisted of a Waters Assoc. Model M-45
solvent delivery system, a Waters Assoc. Model 450 variable
wavelength detector, a Waters Assoc. Model 46K universal liquid
chromatograph injector and Bausch & Lomb D5000 recorder. The
column wused was a Waters Assoc. radical-pak u-Bondapak C;4
column (10cm x 8mm I,D., 10 um particle size) inserted in Z-
module radial compression separation system. The mobile phase was
5.0 mM potassium phosphate buffer (pH 5.1) — acetonitrile
mixture with a final acetonitrile concentration of 8% v/v.
The flow-rate was set at 3.0 ml/min., The effluent was
monitored at 225 nm with a detection scale of 0.005 or higher
as needed.

Sample Preparation:

To a 100 ul of aliquot of plasma, 10 ul of internal
standard and 15 ul of 6N NaOH were added. The mixture was
extracted with 500 ul of 4% v/v isopropranolol in ethyl acetate
by vortexing for 1 min. After centrifugation the organic

layer was transferred and evaporated to dryness at 80°c
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under a stream of nitrogen. The residue was reconstituted with
50 ul of methanol and 40 ul was injected onto the column.

Standard Calibration Curve:

Blank human and rat plasma aliquots were spiked with
cimetidine or ranitidine standard solution to get concentrations
ranging from 0.2 to 3.0 ug/ml and subjected to sample
procedure. Ranitidine solution (50 wug/ml) in methanol was used
as an internal standard for cimetidine assay while cimetidine
(10ug/ml) in methanol was used as an internal standard
for ranitidine assay. Each point was an average of four
replicates.

Recoveries of cimetidine and rantidine from plasma were
estimated by comparing peak height of cimetidine obtained after
extraction, against that when the same amount of the drug from
an aqueous aliquot solution was chromatographed.

Precision Studies:

A single human and rat plasma samples were analysed on five
separate days in order to determine the between-day coefficient
variation. For elucidation of the within-day variability, five

specimens of the same sample were analyzed on each day.

Animal Studies:

Cimetidine and rantidine disposition was assessed in a
pilot study, where single fasted rat received cimetidine (40
mg/kg) and second rat received rantidine (50 mg/kg) orally by
gastric intubation. A polyethylene cannula (lmm 0.D.) was

implanted in the abdominal aorta via left femoral artery and
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exteriorized from the back of the neck with enough length for
safe sampling. Approximately 0,25 ml of blood was taken
before and 0.25, 0.5, 0.75, 1.0, 1.5, 2.0, 3.0, 4.5 and 6h after
administration. Heparinized blood was centrifuged, plasma

seperated and aliquots were kept at -20°C until analysis.

RESULTS AND DISCUSSION

For all clinical purposes, either cimetidine or rantidine
is prescribed and concurrent administrtation is not
recommneded, since both are Hy-receptor antagonists.
Thus, ranitidine may be safely used as an Internal standard
for cimetidine and vice versa.

Using the chromatographic procedure described, the
separation of cimetidine and rantidine in human and rat plasma is
shown in Fig.l. The retention times for cimetidine and rantidine
were 6 and 8 min. respectively with no interfering peaks from
human and rat plasma 1in this reglion. There was a good
separation between cimetidine and ranitidine. Each sample was
completely eluted in 9 min.

The calibration curves for cimetidine and ranitidine
were linear over the range investigated with correlation
coefficient 0.998 or greater. The limit of sensitivity of
cimetidine and ranitidine by this procedure were atleast 0.05
and 0.1 ug/ml,respectively. Similar limits of sensitivity were

reported by other authors [15,17]. Analytical recoveries of
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Fig.l:High—pressure liquid chromatograms for a blank human plasma

extract (A), a blank rat plasma extract (B), human
plasma extract contalining cimetidine (C) with
ranfitidine (IR) as internal standard (D) and rat
plasma extract coantalning ranfitidine (R) with
cimetidine (IC) as (nternal standard (E).
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cimetidine and ranitidine from rat and human plasma ranged from
85 to 95% respectively. These recoveries were independent of
the concentration range investigated. The absolute recovery for
cimetidine averaged 65% which compared favourably with those
reported by other workers[11,16)., Similarly, absolute of
ranitidine recovery averaged 60% [14].

The precision of cimetidine assay was assessed by five
replicate of aliquots of human and rat plasma spiked with
pure cimetidine. The coefficient of variation for within-day
assays in human and rat plasma at 1 ug/ml were 6 and 3%,
respectively. The coefficients of variation for day-to—day assay
over a week at lug/ml were approximately 5% for both plasma. The
precision of rantidine assays was similar to that obtained for
cimetidine. Within-day assays in human and rat plasma at 1 ug/ml
varied 4 and 9%, respectively. Also, coefficient of variaton
for day-to-day assays over a week were 8 and 12% at 1 ug/ml for
human and rat plasma.

The assay was applied to the measurement of cimetidine
and rantidine plasma obtained from a pilot pharmacokinetic
rat study. Fig. 2 shows the semilogarithmic plots of
cimetidine and rantidine plasma concentration following oral
doses.

The advantages of this assay over other earlier published
methods are one step extraction process, only 8% v/v acetonitrile
in the mobile phase and requires 100 ul of rat or human plasma
without compromizing the minimum detectable limits for cimetidine

and rantidine.
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