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Summary

A method for the determination of famotidine in tablets and vials is described. The procedure is based on the use of the
reversed-phase high-performance liquid chromatography, and of the second-derivative ultraviolet spectra, by utilizing the linear
relationship between drug concentration and derivative peak amplitude. The minimum concentration detectable by derivative
spectrophotometry was 0.5 pg/ml, and by HPLC 0.1 ug/ml. The relative standard deviations observed were approx. 1.5% for
derivative spectrophotometry, and 1.2% for HPLC. The proposed methods, which give thoroughly comparable data, are simple and

rapid, and allow one to obtain precise and accurate results.

Famotidine is a specific histamine H ,-receptor
antagonist, which has been proved to be highly
effective and useful in the treatment of peptic
ulcer (Ryan, 1984; Campoli-Richards et al., 1986).
Its chemical name is 3-[[[2-[(aminoiminomethyl)
amino]-4-thiazolyllmethyl]thio]-N-(aminosulpho-
nyl)propanimidamide (structure shown in Scheme
1).

Several high-performance liquid chromato-
graphic (HPLC) procedures have been reported
for the determination of famotidine in biological
fluids (Vincek et al., 1985; Carlucci et al., 1988;
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Rahman and Hoffman, 1988; Cvitkovic et al.,
1991;; Wanwimolruk et al., 1991) and in pharma-
ceutical formulations (Biffar et al., 1986; Ficarra
et al., 1987). Also, two spectrophotometric meth-
ods have been described for the analysis of the
drug in pharmaceutical forms (Fawzy, 1992; Ka-
math et al., 1992).

This paper reports a simple and fast method
for the determination of famotidine in pharma-
ceutical formulations by derivative UV spec-
trophotometry and HPLC.

Famotidine was kindly supplied by Merck
Sharp & Dohme Italia (Rome, Italy). HPLC grade
acetonitrile and methanol were obtained from
Farmitalia-Carlo Erba (Milan, Italy). All other
chemicals (analytical grade) were purchased from
Fluka Chemie (Buchs, Switzerland). Water was
purified and deionized using a Milli-Q ion ex-
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change filtration system (Millipore, Bedford, MA,
U.S.A).

Water was filtered through WCN 0.45 pum
filters, while acetonitrile was filtered through
WTP 0.5 um filters (Whatman, Maidstone, U.K.).

The chromatographic apparatus (Waters Asso-
ciates, Milford, MA, U.S.A.) consisted of a model
510 solvent delivery system, and a model 484
spectrophotometric detector connected to a
model HP-3396-11 integrator (Hewlett-Packard,
Rome, Italy). A model 7125 sample injector
(Rheodyne, Cotati, CA, U.S.A.) equipped with a
20 wl loop was used.

Separation was performed on a reversed-phase
Viosfer LC-RP-18 (250 X 4.6 mm, 5 um particle
size) column (Violet, Rome, Italy). The mobile
phase consisted of a mixture of 1% (v/v) or-
thophosphoric acid-acetonitrile (10:90 v/v). The
mobile phase was prepared daily, filtered, soni-
cated before use, and delivered at a flow rate of
1.5 ml min~!. The detector wavelength was set at
268 nm.

A Perkin-Elmer model Lambda 5 UV-Vis
spectrophotometer was used. Derivative condi-
tions were as follows: scan speed, 60 nm min~';
spectral slit width, 2 nm; 4AA, 6 nm.

A stock solution of famotidine (1.0 mg ml™")
was prepared in methanol, kept at —20°C and
brought to room temperature when required.

Famotidine was found to be stable in methanol
for at least 1 week at —20°C.

Standard solutions for HPLC were prepared
with methanol by varying the concentration of
famotidine in the range 0.2-10 ug ml~!, and
maintaining the concentration of methyl-4-hy-
droxybenzoate (internal standard) at a constant
level of 2 wg ml~ 1. Standard solutions for deriva-
tive spectrophotometry were prepared in
methanol with concentrations of the drug in the
range 1-20 pwg ml™ .

The calibration curve for HPLC analysis was
constructed by plotting the peak area ratio of the
drug to internal standard against the drug con-
centration. The calibration curve for derivative
spectrophotometry was obtained by plotting vs
the drug concentration the peak-trough ampli-
tude in the second-derivative UV spectrum be-
tween 268 and 290 nm.

The equations, obtained through regressional
analysis of data for the above standard solutions
(each datum average of a minimum number of
five determinations), were:

(a) For HPLC

y=0.01x + 0.0015 (r = 0.999)

where y is the peak area ratio in the arbitrary
units of the HP-3396-11 system used and x de-
notes the drug concentration (ug ml™');

(b) For derivative spectrophotometry

y=0.1x + 0.00999 (r = 0.9999)

where y is the peak-trough amplitude between
268 and 290 nm in the second-derivative spec-
trum, measured on the scale +2.0 and x denotes
the drug concentration (ug ml™").

Five tablets were crushed and combined. An
amount of material was accurately weighed, added
with methanol, sonicated for 5 min, filtered,
transferred in a 100 ml calibrated flask, and com-
pleted to volume with methanol. The solution
obtained was diluted with methanol so as to
obtain a concentration of famotidine in the range
of linearity previously determined, and analyzed
by derivative spectrophotometry by using the
above calibration equation. HPLC analysis was
carried out on an analogous solution, added with
the internal standard (2 uwg ml™1!), by using the
corresponding calibration curve.

The contents of five vials were combined. A
volume of solution was accurately measured, di-
luted with methanol, filtered, transferred in a 100
ml calibrated flask, and completed to volume
with methanol. The solution obtained was diluted
with methanol so as to obtain a concentration of
famotidine in the range of linearity previously
determined, and analysed by derivative spec-
trophotometry by using the above calibration
equation. HPLC analysis was carried out on an
analogous solution added with internal standard
(2 wg ml™!), by using the corresponding calibra-
tion curve.

Fig. 2 shows an example of derivative ultravio-
let spectra of the examined pharmaceutical forms.
Fig. 3 shows a typical HPLC chromatogram of the
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Scheme. 1. Chemical structure of famotidine.

two pharmaceutical formulations analysed; the
retention times (min) were 3.2 (famotidine) and
4.5 (internal standard).

The lower detection limit of the drug, defined
as 3-times the level of the baseline noise, was 0.1
pg ml~! for HPLC analysis, and 0.5 ug ml~' for

0.2 0.2
A B8
dzA | d?l
M d# df
' — -0.2 v —— -0.2
200 300 200 300
nm nm

Fig. 2. Second-derivative ultraviolet spectra of: (A) tablets; (B)
vials.

TABLE 1

Results obtained in the analysis of famotidine in pharmaceutical
forms

Sample Nominal Found (DS) Found (HPLC)
(mg) (mg) (mg)

Tablets 40 39.6 398

Vials 20 19.8 20

DS, derivative spectrophotometry. The data are the average
of five determinations for each sample. Relative standard
deviations: approx. 1.5% for derivative spectrophotometry and
1.2% for HPLC.
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Fig. 3. HPLC chromatograms of: (A) tablets; (B) vials.

the spectrophotometric procedure.

The relative standard deviation observed was
approx. 1.2% for HPLC analysis and 1.5% for the
derivative spectrophotometric method.

In Table 1 the results obtained in the analysis
of the two pharmaceutical forms are summarized.

The reported methods for the determination
of famotidine in pharmaceutical formulations are
very simple and rapid, and give accurate and
precise results. The data obtained by both proce-
dures are throughly comparable.
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