This article was downloaded by:

On: 25 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

URNAL OF Journal of Liquid Chromatography & Related Technologies
Ll OU_ 1D Publication details, including instructions for authors and subscription information:
CHROMAT http://www.informaworld.com/smpp/title~content=t713597273

Rapid Reversed Phase High Performance Liquid Chromatographic Assay
Method for Ranitidine Hydrochloride in Dosage Forms
C. A. Lau-Cam?; M. Rahman®; R. W. Roos™

| @ College of Pharmacy and Allied Health Professions, St. John's University, New York, Jamaica ® Food
and Drug Administration, New York Regional Laboratory, Brooklyn, NY

Proparaisg & Anakytical Sapg

Exfitess by
dack Cazes, Ph.D.

I l(::_;r_hl.!lf.rl:... s ‘

To cite this Article Lau-Cam, C. A., Rahman, M. and Roos, R. W.(1994) 'Rapid Reversed Phase High Performance Liquid
Chromatographic Assay Method for Ranitidine Hydrochloride in Dosage Forms', Journal of Liquid Chromatography &
Related Technologies, 17: 5, 1089 — 1104

To link to this Article: DOI: 10.1080/10826079408013387
URL: http://dx.doi.org/10.1080/10826079408013387

PLEASE SCROLL DOWN FOR ARTICLE

Full ternms and conditions of use: http://ww.informworld.confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with prinary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or danmges whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713597273
http://dx.doi.org/10.1080/10826079408013387
http://www.informaworld.com/terms-and-conditions-of-access.pdf

08: 05 25 January 2011

Downl oaded At:

JOURNAL OF LIQUID CHROMATOGRAPHY, 17(5), 1089-1104 (1994)

RAPID REVERSED PHASE HIGH
PERFORMANCE LIQUID CHROMATOGRAPHIC
ASSAY METHOD FOR RANITIDINE
HYDROCHLORIDE IN DOSAGE FORMS

C. A. LAU-CAM, M. RAHMAN, AND R. W. ROOS*
College of Pharmacy and Allied Health Professions
St. John’s University
Jamaica, New York 11439

ABSTRACT

A HPLC method with photometric detection has been
developed for the rapid assay of ranitidine hydrochloride
in dosage forms and samples from tablet dissolution test-
ing. This method also separates ranitidine from its re-
lated compound ranitidine S-oxide. Analyses were carried
out on a Microsorb-MV C18 column, with a (1:1) mixture of
methanol-0.01 M NajHPO, (pH 7.0) as the mobile phase, and
detection at 320 nm. ﬁt a flow rate of 1.0 mL/min, typi-
cal retention times for ranitidine and its S-oxide com-
pound were 3.50 min and 1.95 min, respectively. Detector
responses were linearly related to on column concentra-
tions of ranitidine and ranitidine S-oxide in the ranges
0.035-9.000 ug and 0.005-0.320 pg, respectively. Recov-
eries of ranitidine from spiked synthetic formulations
simulating tablets, injections and syrups ranged from 99.7
+ 0.5% to 100.5 % 0.5% of the added amount (n = 2). For
assay purposes, tablets were extracted into or liquid
samples (injections, syrups) were guantitatively diluted
with methanol-water (1:1), and the solutions were injected
onto the column. Samples from tablet dissolution tests
required no preliminary preparation. Assay values by the
proposed method were found to agree closely with those ob-
tained using methods in the USP XXII.

*Present address: Food and Drug Administration, New
York Regional Laboratory, Brooklyn, NY 11232.
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INTRODUCTION

Among analytical techniques suggested for the deter-
mination of the quality and purity of the H,-receptor an-
tagonist ranitidine hydrochloride as a raw material, in
commercial dosage forms and in extemporaneously-made par-
enteral solutions, HPLC is probably the one that has re-
ceived the most extensive use (1-8). For example, the
stability of ranitidine hydrochloride in total parenteral
nutrition (TPN) solutions has been verified with a rever-
sed phase (RP) HPLC method entailing a C; column, various
ratios of acetonitrile-phosphate buffer (pH 6.8) as the
eluent, and detection in the ultraviolet range (1). By
switching to a C;g column and adding an jon-pairing rea-
gent to the mobile phase, this method was subsequently
modified to monitor the stability of ranitidine in TPN
solutions (2) and in frozen and refrigerated solutions for
injection (3). For both methods, however, neither full
experimental details nor their applicability to the analy-
sis of commercial dosage forms or of ranitidine related
compounds have been described. A later, simpler approach
has been based on the use of a C1g RP-HPLC column, a meth-
anol-water mobile phase and detection at 221 nm. Although
this method permitted a complete analysis of ranitidine in
tablets and injections to be completed in less than 3 min-
utes, it required the column to be maintained at 50°C
throughout the experiment to ensure resolution of the
analyte from the recommended internal standard; in addi-

tion, the ability of this method to separate ranitidine
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from any of its related compounds has not been documented
(4). An alternative method, possessing both quantitative
and stability-indicating capabilities, has relied on the
use of an nonpolar column and photometric detection (5),
but the utility of this approach in the analysis of dosage
forms other than tablets and injections or of related com-
pounds has not been investigated.

More recently, two HPLC methods have been described
for the guantification of ranitidine and ranitidine re-
lated compounds in raw material samples (6,7) and tablets
(7). One of these methods (7), requiring the use of a
methanol-0.1 M agueous ammonium acetate mobile phase, an
ODS column, and detection at 322 nm, has been adopted by
the USP XXII (8) for the assay of ranitidine and its tab-
lets and injections. In addition, this method permits the
separation of ranitidine from related compound C (rani-
tidine S-oxide), reported to occur both as a degradation
product (6) and as a metabolite (9). For optimal reso-
lution between the ranitidine peak and the ranitidine S-
oxide peak, it is specified that the ratio of the mobile
phase components as well as the flow rate be kept within
certain limits. In our experience, this method is specif-
ic and accurate; but changing the brand of C,g column used
may, in some cases, necessitate the composition ratio and
flow rate of the original mobile phase to be significantly
altered in order to maintain baseline resolution, reason-
able elution times and minimal peak tailing. The purpose
of this report is to describe a simple and specific iso-

cratic RP-HPLC method for the determination of ranitidine
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hydrochloride in pharmaceutical samples. This method sep-
arates ranitidine from its S-oxide compound in less than 5
minutes, shows good reproducibility from column to column,
and is well suited for the assay of ranitidine in commer-

cial liquid and solid dosage forms.

EXPERIMENTAL

Ssamples and Materials

Ranitidine hydrochloride and ranitidine S-oxide were
a generous gift from the manufacturer (Glaxo Pharmaceuti-
cals, Research Triangle Park, NC). They were dried to
constant weight prior to use. Several lots of ranitidine
hydrochloride tablets (150 and 300 mg), injections (25
mg/mL), and syrups (15 mg/mL) were obtained from local
commercial sources. Solvents for chromatographic analysis
were of HPLC grade (J.T. Baker); the methanol for dilu-
tions, H5PO,, and Na,HPO, were of analytical reagent grade
(Mallinckrodt).

Sample Preparations

a. Ranitidine hvdrochloride standard preparation -
An accurately weighed quantity of ranitidine hydrochloride
(about 75 mg) was dissolved in and gquantitatively diluted
with methanol-water (1:1), to obtain a preparation con-
taining 75 ug/mL of ranitidine hydrochloride. The stand-
ard preparation for tablet dissolution testing assays was
prepared in identical manner, except that the final con-

centration of ranitidine hydrochloride was 150 ug/mL.
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b. Ranitidine hydrochloride and ranitidine S-oxide
preparation - Accurately weighed guantities of ranitidine
hydrochloride and ranitidine S-oxide were dissolved in
methanol-water (1:1), to yield a preparation containing
these compounds in concentrations of about 75 ug/mL and
2 pg/mL, respectively.

c. Tablet preparation - A group of 10 ranitidine
hydrochloride tablets was weighed and ground to a fine
powder. An accurately weighed gquantity of powder, egqui-
valent to about 150 mg of ranitidine hydrochloride, was
transferred to a 100 mL volumetric flask, extracted with
about 50 mL of methanol-water (1:1) with the aid of soni-
cation for 10 min, and diluted to volume with the same
solvent. The suspension was filtered, and a 5 mL portion
of the filtrate was guantitatively diluted with methanol-
water (1:1) to 100 mL.

d. Liguid dosage form (injection, syrup) prepara-

tion - An accurately measured volume of injection or

syrup, equivalent to about 75 mg of ranitidine hydro-
chloride, was transferred to a 50 mL volumetric flask,
diluted to volume with methanol-water (1:1), and mixed.

A 5 mL portion of this solution was transferred to a 100
nL volumetric flask, diluted with methanol-water (1:1) to
volume, and mixed.

e. Tablet dissolution testing preparation - Six
tablets from each lot were tested according to the disso-
lution method for ranitidine hydrochloride tablets of USP
XXII, i.e., apparatus 2, 900 mL of water as the dissolu-

tion medium, 37°C, and stirring at 50 rpm for 45 min. A
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portion of the dissolution medium was filtered through a

0.45 um membrane filter prior to HPLC analysis.

synthetic Preparations

a. Synthetic tablet preparation - Prepared by soni-

cating ranitidine hydrochloride (75 or 150 mg), a (1:1:1)
mixture of lactose-starch-magnesium stearate (250 mg) and
50 mL of methanol-water (1:1) in a 100 mL volumetric flask
for 10 min. After dilution to volume with the same sol-
vent, and mixing, the suspension was filtered. A portion
of the filtrate was quantitatively diluted with methanol-
water (1:1), to give a preparation containing a concen-
tration of ranitidine hydrochloride similar to that of the

standard preparation.

b. Synthetic injection preparation - Prepared in
a volumetric flask with water, to contain 25 mg of raniti-
dine hydrochloride, 5 mg of phencl, 2.4 mg of Na,HPO,, and
0.96 mg of KH,PO, in each mL. A portion of this solution
was quantitatively diluted with methanol-water (1:1) to a
final concentration of ranitidine hydrochloride similar to
that of the standard preparation.

c. Synthetic syrup preparation - Prepared in a vol-

umetric flask, by dissolving ranitidine hydrochloride in
simple syrup to a concentration of 15 mg/mL. A portion of
this solution was gquantitatively diluted with methanol-wa-
ter (1:1), to give a preparation containing a concentra-
tion of ranitidine hydrochloride similar to that of the

standard preparation.
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HPLC Method

a. Apparatus - Consisting of a Series 10 liquid
chromatograph and a LC 90 UV spectrophotometric detector
(Perkin-Elmer Corporation), connected either to a strip
chart recorder (Knauer) or a ChromJet electronic integra-
tor (Spectra-Physics). Samples were introduced through a
sample injection valve fitted with a 20 uL sample loop
(Rheodyne) .

b. Chromatographic conditions - Separations were

performed on a 15 cm x 4.6 mm i.d., Microsorb-MV C18, 5
um, column (Rainin). Elutions were carried out with a
(1:1) mixture of methanol and 0.01 M Na,HPO, (previously
adjusted to pH 7.0 with H4PO,), filtered and degassed
prior to use. The flow rate was 1.0 mL/min, and the de-
tection wavelength was 320 nm.

c. Calculations - The quantity of ranitidine hydro-
chloride in the sample preparation analyzed was calculated

using one of the following equations:

mg/tablet (Rsp/Rst) X Cx 2 x (A/W)
(Rsp/Rst) X (C/V)

% dissolved = (Rsp/RSt) X S XxMx (0.1/D)

mg/mL liquid dosage form

where RSp and Rgy = the peak responses for the sample
preparation and the standard preparation, respectively;

C = the amount of ranitidine hydrochloride in the stand-
ard preparation, i.e., 75 pg/mL; A = the average tablet
weight, mg; W = the weight of sample taken for the assay,
mg; V = the volume of injection or syrup taken for the
assay, mL; S = the amount of ranitidine in the standard

preparation for the tablet dissolution test assay, i.e.,
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150 pg/mL; M = the total volume of dissolution medium
used, mL; and D = the amount of ranitidine hydrochloride

declared per tablet, mg.

RESULTS AND DISCUSSION

The spectrophotometric detection of ranitidine and
ranitidine S-oxide in HPLC analysis has been performed
usually at 320-322 nm (1-3,5-8), but also at 220-228 nm
(4,9). Although the present study verified peak responses
at 320 nm not to be significantly different from those ob-
tained at 228 nm, the former wavelength was preferred over
the latter to ensure greater selectivity in the presence
of potentially interfering peaks from excipients or addi-
tives in the dosage form. Moreover, elutions could also
be monitored at 254 nm but with a 2-fold (ranitidine s-
oxide) to 2.7-fold (ranitidine) decrease in sensitivity.

The effects of certain mobile phase-related factors
such as pH of the buffer component, the ratio of the or-
ganic component to the buffer component, and the flow
rate on resolution, R, and peak tailing, T, were system-
atically evaluated to achieve optimum resolution between
ranitidine and its S-oxide compound. Ranitidine S-oxide
is a degradation product of ranitidine which has also been
used as part of the system suitability test for the HPLC
analysis of ranitidine in pharmaceutical samples (7,8).

As shown in Figure 1, by maintaining the ratio of methanol
to phosphate buffer in the mobile phase constant at (1:1)

and increasing the pH of the phosphate buffer in a step-
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Figure 1. Effect of the pH of the 0.01 M Na,HPO
solution on resolution, R, between ranitidine an
ranitidine S-oxide peaks. All experiments were con-
ducted using a (1:1) methanol-0.01 M Na,HPO, mix-
ture flowing at 1.0 mL/min.

wise manner, R increased with increasing pH of the phos-
phate component, to become > 3.0 at pH > 6.0 and maximal
at pH 7.0. The effect of the concentration of methanol on
R was studied using ratios of methanol to phosphate buffer
(pH 7.0) in the mobile phase between (40:60) and (65:35).
In this manner, separations with R > 2.5 and requiring
less than 5 min were obtainable with a mobile phase com-
posed of methanol-0.01 M Na,HPO4 (pH 7.0) in a (1:1 to
3:2) ratio (Figure 2) and flowing at the rate of 1.0-2.0

mL/min. The use of lower ratios resulted in elutions that

were much slower and in some peak tailing. Assays were
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Figure 2. Effect of the percentage of methanol in
the mobile phase on resolution, R, between raniti-
dine and ranitidine S-oxide peaks. All experiments
were conducted at a flow rate of 1.0 mL/min.

routinely performed using a methanol to 0.01 M phosphate
buffer (pH 7.0) ratio of (1:1) and a flow rate of 1.0 mL/
min. These conditions were found to produce equivalent
results when the analysis was repeated on either a pBonda-
pak C;g (Waters) or an Econosphere C;g (Alltech) column.
Typical chromatograms, obtained using the recommended
conditions, are shown in Figure 3.

To verify the linearity of the proposed method, peak
responses (heights or areas) at 320 nm were assessed using
serial dilutions of stock solutions of ranitidine hydro-
chloride (450 pg/mL) and ranitidine S-oxide (16 ug/ mL) in

methanol-water (1:1). Peak responses were found to be
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Figure 3. Typical hlgh—performance liquid chroma-
tograms of (a) a standard preparatlon of

ranitidine plus ranitidine S-oxide, and (b) a
tablet sample. Flow rate was 1.0 mL/min; for
comparative purposes, a chromatogram recorded at
1.5 mL/min is shown in the inset. Ranitidine is the
slower eluting peak.

CHRNt

linearly related to on column concentrations of raniti-
dine and ranitidine S-oxide between 0.035-9.000 ug (n = 2,
r = 0.999) and 0.005-0.32 pug (n = 2, r = 0.999), respec-
tively, with the curves passing through the origin. The
precision of the proposed method was evaluated by measur-
ing peak heights and peak areas following multiple injec-
tions of a standard preparation containing about 56 ug/mL
of ranitidine and 1 pg/mL of ranitidine S-oxide. Based on
peak heights from 6 consecutive injections, the RSD val-
ues for ranitidine and its S-oxide were 0.92% and 0.02%,

respectively; the RSD values for the corresponding areas
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were 1.40% and 1.26%, respectively. Accuracy was evalu-
ated by spiking synthetic formulations, prepared to simu-
late tablets, injections and syrups, with known amounts of
ranitidine and subjecting the samples to the assay proce-
dure described for commercial dosage forms. As shown in
Table 1, mean recoveries (n = 2) of ranitidine hydrochlo-
ride from the various synthetic formulations were, in all
cases, not less than 99.0% of the added amount.

The application of the proposed method to the assay
of commercial dosage forms yielded the results summarized
in Table 2. These results, representing the mean values
of duplicate determinations, were in turn compared with
those obtained by the HPLC method of USP XXII (8). Since
the syrup sample is not listed in the official compendium,
this dosage form was analyzed in the same manner as the
injections. Intermethod differences for 150 and 300 mg
tablets ranged from 0.7-2.6% of declared; for injections
and syrups, the differences were about 1.45% and 1.35% of
declared, respectively. All samples complied with the
official requirements for drug potency, and were found to
be free of contamination with the S-oxide or any other re-
ported related compound (6,8). Furthermore, the proposed
method was also useful to measure the amount of ranitidine
released during the course of the USP XXII tablet dissolu-
tion test. The assay results for two sets of 150 mg tab-
lets and one set of 300 mg tablets are shown in Table 3.

A comparison of these results with those derived using the
official spectrophotometric method indicated the existence

of a close agreement, with the intermethod differences
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Table 1

Results of recovery studies of ranitidine hydrochloride
from synthetic dosage forms by the proposed HPLC method

Ranitidine hydrochloride found, % of added

Synthetic
formulation Run 1 Run 2 Mean sSD
Tablet, 150 mg 99.0 100.0 99.5 + 0.5
Tablet, 300 mg 100.5 99.5 100.0 + 0.5
Injection,

25 mg/mL 899.0 98.9 98.9 + 0.2
Syrup, 15 mg/mL 101.0 100.0 100.5 + 0.5

ranging from 0.2-1.7% of dissolved in 45 min. All tablets
conformed to the USP XXII dissolution requirements. Tab-
let excipients or additives did not interfere with the
proposed assay method.

In conclusion, the HPLC method presented here will
permit the analysis of ranitidine hydrochloride in com-
mercial solid and liquid dosage forms and in tablet dis-
solution samples in a rapid, specific and quantitative
manner, and by using uniform experimental conditions. In
comparison with compendial HPLC methods for tablets, in-
jections and tablet dissolution samples of the title drug,
in the proposed method all samples for analysis were pre-
pared in methanol-water rather than in the mobile phase,

the new chromatographic conditions met all of the official
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Table 2

Determination of ranitidine hydrochloride in commercial
dosage forms by proposed HPLC meghod and USP XXII HPLC

method?:

Ranitidine hydrochloride. % of declared

Proposed method USP XXII method
Lot
No. Run 1 Run 2 Mean Run 1 Run 2 Mean
Tablets, 150 mg/tablet
1 99.5 101.3 101.3 99.3 98.7 99.0
2 103.0 103.7 103.7 101.0 100.4 100.7
Tablets, 300 mg/tab
1 102.9 101.8 102.3 102.3 100.5 101.4
2 98.9 99.9 99.4 100.1 100.1 100.1
Injections, 25 mg/mL
1 108.6 108.6 108.6 107.6 106.8 107.2
2 106.0 106.0 106.0 105.0 104.0 104.5
Syrups, 15 mg/mL
1 100.0 102.4 101.2 101.7 102.5 102.6
2 103.2 102.6 102.9 102.5 100.7 101.6

ausp XXII ranges for tablets and injections
bto 110.0%
The syrup is not listed in USP XXII.

90.0
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Table 3

Assay results (% found) for tablet dissolution test
samples by proposed HPLC method and USP XXII
spectrophotometric method?

150 mg 150 mg 300 mg
(Lot 1) (Lot 2)
Tablet
No. HPLC USP HPLC Usp HPLC usp
1 99.5 99.8 94.4 97.6 93.4 93.1
2 90.5 91.9 90.0 93.0 101.7 99.0
3 92.8 92.6 98.9 99.7 104.2 102.6
4 100.4 101.8 92.8 94.9 96.1 95.5
5 98.0 94.8 94.7 94,7 99.5 99.7
6 97.8 96.5 95.7 94.0 99.5 98.6
Mean 96.4 96.2 93.9 95.6 99.1 98.1
SD 3.91 3.96 3.41 2.50 3.86 3.33

AysP XXII tolerances: not less than 80% of the labeled
amount of ranitidine is dissolved in 45 min.

system suitability requirements for the HPLC assay of
ranitidine, and peak elution times at similar flow rates
were shorter. Moreover, the proposed method yielded assay
results that agreed well with those obtained using methods

in the USP XXII.
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