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Abstract

Ranitidine is a histamine H2-receptor antagonist that inhibits gastric acid secretion, commonly used in the treatment
and prophylaxis of peptic ulcer and gastroesophageal reflux disease. Over-the-counter ranitidine hydrochloride tablets
are available in several European countries as well as the US for the relief of indigestion and heartburn. Commercial
tablets containing the equivalent of 150 mg of ranitidine were analysed following extraction. Ranitidine is water-
soluble, thus avoiding the use of organic solvents. Standard aqueous solutions of ranitidine hydrochloride were used to
construct a calibration curve. This graduate laboratory experiment describes a simple, inexpensive, safe, and “green”
procedure for the quantification of ranitidine tablets by UV spectrophotometry. The entire procedure provides an
pedagogical opportunity to approach a realistic analytical scenario, typical of a quality control laboratory, by designing
an attractive and engaging hands-on session. An average content of 148 + 1 mg of ranitidine was determined using
both standard addition and external calibration methods and results are in agreement with Pharmacopoeia.
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Resumo

Aranitidina € um antagonista do receptor de histamina H2 que inibe a secregao de acido gastrico, normalmente utilizado
no tratamento e profilaxia da ulcera péptica e da doenga do refluxo gastroesofagico. Os comprimidos de cloridrato
de ranitidina estdo disponiveis em varios paises europeus e também nos EUA para o alivio da indigestao e da azia.
Foram analisados comprimidos comerciais de 150 mg de ranitidina que exigiu a extragdo do farmaco hidrossoluvel,
evitando assim a utilizacdo de solventes organicos. Foram utilizadas solugdes aquosas do padrdo de cloridrato de
ranitidina para construir as curvas de calibracdo. Esta experiéncia descreve um procedimento verde simples, barato
e ndo perigoso para a quantificacdo de comprimidos de ranitidina por espectrofotometria UV, podendo ser adaptado
para o ensino laboratorial. O procedimento proporciona uma oportunidade pedagogica para lidar com um problema
analitico real, tipico de um laboratério de controlo de qualidade, utilizando uma amostra farmacéutica que transverte
uma experiéncia simples numa sessdo laboratorial contextualizada e atrativa. Foi determinado um teor médio de 148
+ 1 mg de ranitidina utilizando tanto o método de adi¢ao padrao como o método de calibragdo externa e os resultados
encontram-se em consonancia com a Farmacopeia.
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Introduction

UV-Vis spectroscopy is a feasible and straightforward
analytical tool routinely used with other assay techniques
in the pharmaceutical industry in areas such as quality
control and quality assurance (1). Several papers
describing the quantification of analytical samples
by UV spectrophotometry in the pharmaceutical,
biotechnological, and environmental areas, as well as
in the field of food and beverage, have been reported in
the literature (2-21).

Highly conjugated organic compounds, including many
drugs and biological macromolecules (e.g., proteins
and nucleic acids) absorb light in the ultraviolet (UV)-
visible (vis) region of the electromagnetic spectrum.
Quantitative analysis is based on the relationship
between the degree of absorption and the concentration
of the absorbing species in solution, mathematically
described by the Beer—Lambert law, 4 = glc, where A4 is
the absorbance at a fixed wavelength, € is the absorption
coefficient, / is the path length and c is concentration.

This experiment was conceived to introduce the
technique of ultraviolet spectroscopy to undergraduate
students in Pharmaceutical Organic Chemistry
classes and describes a simple, inexpensive, and
environmentally green (organic solvent-free) laboratory
procedure for the quantitative assay of ranitidine, a
histamine H -receptor antagonist, in commercial 150
mg ranitidine tablets.

Ranitidine is a histamine H,-receptor antagonist that
inhibits gastric acid secretion induced by histamine,
pentagastrin, and other secretagogues. Ranitidine
hydrochloride (Figure 1) is a white or pale yellow,
water-soluble, crystalline powder.

Ranitidine is commonly used in the treatment and
prophylaxis of peptic ulcer and gastroesophageal reflux
disease, and also in other conditions where reduction of
gastric secretion and acid output is desirable. It can also
be administered with nonsteroidal anti-inflammatory
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Figure 1 - Ranitidine hydrochloride
Figura 1 - Cloridrato de ranitidina
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Introducao

A espectroscopia UV-Vis é uma técnica analitica
simples e rapida, utilizada rotineiramente em conjunto
com outras técnicas analiticas na industria farmacéutica,
em areas como controlo e garantia de qualidade'.
Diversos trabalhos tém descrito a quantificacdo de
substancias contidas em amostras, usando a técnica
de espectrofotometria UV, nomeadamente nas areas
farmaceéutica, biotecnoldgica e ambiental, bem como
no ambito dos produtos alimentares (2-21).

Compostos organicos conjugados, incluindo alguns
farmacos e macromoléculas bioldgicas (por exemplo,
proteinas e acidos nucleicos) absorvem radia¢do na
regidao do ultravioleta (UV)-visivel (vis) do espectro
eletromagnético. Esta andlise quantitativa baseia-se na
relacdo entre a absor¢ao de radiacdo e a concentracao
da espécie absorvente, em solucdo, que ¢ descrita
matematicamente pela lei de Lambert-Beer, A = ¢lc,
sendo A a absorvancia num comprimento de onda
fixo, € a absortividade molar, / o percurso 6tico e ¢ a
concentracao.

Esta experiéncia teve como objetivo a introdugéo
da técnica de espectroscopia ultravioleta-visivel a
alunos que frequentam aulas de Quimica Organica
Farmacéutica e descreve um procedimento laboratorial
simples, barato e verde (sem solventes organicos) para
0 ensaio quantitativo de ranitidina, em comprimidos
comerciais contendo 150 mg do farmaco.

A ranitidina ¢ um antagonista da histamina H2-receptor
que inibe a secrecdo de acido gastrico induzida pela
histamina, pentagastrina e outros secretagogo. O
cloridrato de ranitidina (Figura 1) ¢ um po cristalino,
branco ou amarelo-palido, soltvel em agua.

A ranitidina ¢ geralmente utilizada no tratamento e
profilaxia da ulcera péptica e da doenga do refluxo
gastroesofagico, e também quando a reducdo da
secrecdo gastrica e da producdo de acido ¢ desejavel.
Também pode ser administrada com anti-inflamatorios

NO,

CH, HCI

229



Patricia Rijo et al

drugs (NSAIDs) to reduce the risk of ulceration. The
usual dose of ranitidine is either 150 mg twice a day or
300 mg once a day, usually at night.

Several preparations of ranitidine hydrochloride are
available over the counter (OTC) for the relief of
indigestion and heartburn, including 150 mg tablets.
Each tablet for oral administration contains 168 mg
of ranitidine hydrochloride (equivalent to 150 mg of
ranitidine anhydrous free base).

Students are provided with 150 mg ranitidine tablets
and a stock solution of ranitidine hydrochloride for the
preparation of ranitidine standard solutions to be used
in the construction of a calibration curve. The ranitidine
tablets must be subjected to pre-analytical treatment
for selective extraction and dilution of ranitidine for
subsequent quantification.

The mass (mg) of ranitidine in the prescription tablet
is determined from the calibration curve obtained,
and the value is then compared with the label claim
of the manufacturer according to the specifications
of the Pharmacopeia. The official monographs of the
European Pharmacopoeia (22) (and also the USP (23))
require that ranitidine tablets contain an amount of
ranitidine hydrochloride (C ,H,,CIN,O,S) equivalent to
not less than 90.0 % and not more than 110.0 % of the
(package) labelled quantity of ranitidine (C ,H,,N,O,S)
(24).

The entire laboratory procedure is completed in a
three-hour lab session and is ideally performed by
students working in group. It provides students with
an opportunity to solve an authentic analytical problem
with a commercial pharmaceutical sample in a realistic
and engaging lab session. Although originally intended
for undergraduate Pharmaceutical Organic Chemistry
students, the experiment is simple enough to be
performed by undergraduate students within a general
chemistry course. It is also suited for advanced high
school chemistry students, as long as a suitable UV
spectrophotometer is available.

Materials and Methods

Reagents

Ranitidine hydrochloride was obtained from Sigma-
Aldrich and used as received. OTC ranitidine
hydrochloride tablets labelled to contain 150 mg of
ranitidine were purchased from a local pharmacy.
Absorbance measurements were performed ten times
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nao esterdides (AINEs) parareduzir o risco de ulceracao.
A dose habitual de ranitidina ¢ de 150 mg duas vezes
por dia ou 300 mg uma vez por dia, geralmente a noite.

Comercialmente, estdo disponiveis varias formulagdes
de cloridrato de ranitidina, para o alivio da indigestao
e da azia, incluindo os comprimidos de 150 mg. Cada
comprimido para administragdo oral contém 168 mg de
cloridrato de ranitidina (equivalente a 150 mg de base
livre de ranitidina anidra).

Sao fornecidos aos estudantes comprimidos de 150
mg de ranitidina e uma solu¢do mae de cloridrato de
ranitidina para a preparagdo de solucdes padrao de
ranitidina a serem utilizadas na constru¢do de uma curva
de calibragdo. Os comprimidos de ranitidina devem ser
submetidos a tratamento pré-analitico para extracdo
seletiva e diluigdo, para posterior quantificacao.

A massa (mg) de ranitidina no comprimido ¢
determinada, a partir da curva de calibracdo obtida,
e o valor ¢ comparado com o rétulo do fabricante,
de acordo com as especificacdes da Farmacopeia. As
monografias oficiais da Farmacopeia Europeia (22) (e
também da USP (23)) declaram que os comprimidos
de ranitidina contém uma quantidade de cloridrato de
ranitidina (C,,H,,CIN O,S) equivalente a ndo menos do
que 90,0 % e nao mais do que 110,0 % da quantidade
rotulada de ranitidina (C ,H,,N,0,S) (24).

Todo o procedimento laboratorial é executado numa
sessdo de trés horas de laboratério e ¢ idealmente
realizado por estudantes que trabalham em grupo.
Deste modo, proporciona-se aos estudantes a
oportunidade de lidar com um problema analitico real
e a possibilidade de utilizar uma amostra farmacéutica,
transformando a experiéncia numa sessdo laboratorial
atrativa e envolvente. Embora originalmente destinada
a estudantes de Quimica Organica Farmacéutica, a
experiéncia ¢ suficientemente simples para ser realizada
por estudantes de um curso de quimica geral e ¢ também
adequada para estudantes do ensino secundario, desde
que esteja disponivel um espectrofotometro UV.

Materiais e Métodos

Reagentes

O cloridrato de Ranitidina foi obtido de Sigma-Aldrich e
utilizado como recebido. Os comprimidos de cloridrato
de ranitidina OTC com uma quantidade rotulada de
150 mg de ranitidina foram comprados a uma farméacia
local. Foram efetuadas medi¢des de absorvancia dez



for blanks and in triplicate for standards and sample
at 25 °C with an ultraviolet-visible spectrophotometer
(Shimadzu UV-1603, Kyoto, Japan) using 1 cm length
quartz cells. Distilled water (solvent) was used as the
reference blank.

Experimental procedure

Standard addition and external calibration methods
were performed to quantify ranitidine in commercial
tablets.

Firstly, for the external calibration method, ranitidine
hydrochloride was dissolved in water in order to prepare
a 500.0 pug mL! stock solution, which was provided
to the students. From the stock solution, students
performed serial dilutions to prepare 25 mL ranitidine
hydrochloride standard solutions with concentrations
in the range 1.00-20.00 pg mL™' to be used in the
construction of a calibration curve.

The preparation of the pharmaceutical sample was
based on the assay described in Pharmacopeia (22, 23)
for ranitidine tablets. Five 150 mg ranitidine tablets
were accurately weighed and crushed with a mortar and
pestle. The resulting powder, equivalent to the average
mass of one tablet, was dissolved in distilled water,
with gentle stirring, to a final volume of 500 mL. The
solution was filtered and a 1:100 dilution of the filtrate
was performed, leading to the pharmaceutical sample
to be analysed, with theoretical ranitidine concentration
of 3.00 pg mL™".

For the standard addition method, 2.50 mL of the
previously prepared sample solution (3.00 pg mL™)
was added to a 25 mL volumetric flask and the standard
solutions were mixed and diluted to (final) ranitidine
hydrochloride concentrations in the range of 1.0-20.0
ug mL.

The UV absorption spectra of the ranitidine
hydrochloride stock solution and pharmaceutical
sample were recorded between 400 and 200 nm, using
distilled water as the reference blank, to compare
the two profiles and determine the wavelength(s) of
maximum absorbance. Absorption measurements of
ranitidine hydrochloride solutions were performed in
triplicate at the wavelengths of maximum absorption.

Quantification of ranitidine by UV-Vis spectroscopy
Quantificagdo de ranitidina por espectroscopia UV-Vis

vezes para os brancos e em triplicado para os padroes
e amostra a 25 °C com um espectrofotometro UV-
1603 ultravioleta-visivel Shimadzu (Quioto, Japao),
utilizando células de quartzo de 1 cm de comprimento
e agua destilada (solvente) como branco de referéncia.

Procedimento experimental

Foram efetuados métodos de adicao padrao e calibragao
externa para quantificar a ranitidina em comprimidos
comerciais.

Em primeiro lugar, no método de calibragao externa, o
cloridrato de ranitidina foi dissolvido em agua a fim de
preparar uma soluc¢ao de mae de 500,0 ug mL ™" que foi
fornecida aos estudantes. A partir da solugdo mae, os
estudantes realizaram diluigdes em série para preparar
solugdes padrao de 25 mL de cloridrato de ranitidina
com concentragdes na gama de 1,00-20,00 pg mL™
para serem utilizadas na constru¢do de uma curva de
calibracdo.

A preparagdo da amostra farmacéutica foi baseada
no ensaio descrito na Farmacopeia (22,23) para
comprimidos de ranitidina. Cinco comprimidos de
ranitidina de 150 mg foram ponderados com precisdo e
esmagados com um almofariz e pildo. Uma quantidade
de p6 equivalente ao valor médio da massa de um
comprimido foi dissolvida em agua destilada, com
agitacdo suave, para um volume final de 500 mL.
A solugdo foi filtrada e foi realizada uma diluicdo de
1:100 do filtrado, levando a amostra farmacéutica a ser
analisada, com concentragdo teodrica de ranitidina de
3,00 pug mL.

Em segundo lugar, no método de adi¢do padrio, a partir
da solugdo de amostra previamente preparada (3,00 g
mL™"), foram adicionados 2,50 mL ao baldo volumétrico
de 25 mL e as solugdes padrdo foram misturadas e
diluidas em concentragdes de cloridrato de ranitidina
na gama de 1,0-20,0 ug mL".

Os espectros de absorcdo UV da solucdo mae de
cloridrato de ranitidina e da amostra farmacéutica foram
registados entre 400 e 200 nm, utilizando agua destilada
como branco de referéncia, de modo a comparar os
dois perfis e determinar o(s) comprimento(s) de onda
de absorcdo maxima. As medi¢des de absorcao de
solugdes de cloridrato de ranitidina foram realizadas
em triplicado, nos comprimentos de onda de absor¢do
maxima.
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For accurate and precise quantification of the ranitidine
content, the limit of detection (LOD) and the limit of
quantification (LOQ) were determined (25). The LOD
was determined using Equation 1, and the LOQ by
Equation 2:

Lop =322 (Eq. 1)
LOQ = mT” (Eq.2)

where o is the standard deviation of the absorbance
readings of the blank and S is the slope of the calibration
curve.

Thus, ten absorbance measurements of the blank were
performed at the wavelength of maximum absorbance
of ranitidine to ensure a relative standard deviation
(RSD) of less than 10%, as recommended by [UPAC
(26).

0.50

0.40 A

0.30 -

0.10 A

Para a quantificagdo rigorosa e precisa do teor de
ranitidina recorreu-se a determinagdo do limite
de detegio (LOD), Equacdo 1, que corresponde a
menor quantidade de analito detetavel, e do limite
de quantificagdo (LOQ), Equagdo 2, que por sua vez
corresponde a menor quantidade de analito quantificavel
(29).

LoD =222 (Eq. 1)
LOQ = 1(;_” (Eq.2)

Sendo & o desvio padrao das leituras de absorvancia do
branco e S o declive da curva de calibragao.

Desta forma foram realizadas dez medigoes de
absorvancia do branco, no comprimento de onda de
maxima absorc¢ao da ranitidina, para garantir um desvio
padrao relativo (RSD) inferior a 10%, tal como ¢
recomendado pela [UPAC (26).

—standard solution

- - =sample solution

0.00 T
200 250

300 350 400

Figure 2 - UV absorption spectrum of a 10.0 ug mL™' ranitidine hydrochloride stock solution (upper curve) and a
solution from a commercial sample (lower curve) registered between 400 and 200 nm.

Figura 2 - Espectro de absor¢do UV de uma solu¢do méae de 10,0 ug mL"' de cloridrato de ranitidina (curva
superior) e uma solucdo de uma amostra comercial (curva inferior) registada entre 400 e 200 nm.
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Table 1 - Average absorbance (Abs), standard deviation (o) and relative standard deviation (RSD) of ranitidine
hydrochloride solutions, at 227 nm and 314 nm, for standard addition and external calibration methods

Tabela 1 - Absorvancia média (Abs), desvio padrdo (o) e desvio padrao relativo (RSD) de solugdes de cloridrato
de ranitidina, a 227 nm e 314 nm, para os métodos de adi¢do padrao e de calibragdo externa.

External calibration method
Meétodo de calibracao externo

Standard addition method
Meétodo de adicao de padrao

O~ ==
o o o & & o &
58 52 =4 E < g & g < 8 &
£ E o 25 = 2 a 5 a = e a e ® a
&~ gé & g 2 < é < & < ﬁ
sl 1 0.9 0064  0.006 9.5 0044  0.002 34 0078 0.009 121 0071 0.009 12.6
s2 2 18 0093  0.008 82 0085  0.004 42 0123 001 80 0112 0.006 57
s3 5 45 0222 0.005 23 0214 0.001 02 0249  0.009 38 0236  0.007 3.0
s4 10 90 0480  0.029 61 0438 0034 77 0520 0.042 80 048 0024 49
S5 15 13.4 0.705 0.059 8.3 0.671 0.053 7.8 0.753 0.024 3.1 0.717 0.019 2.6
56 20 179 0947  0.059 62 0899 0053 59 1008  0.011 L1 0957 0011 L1
Blank/Branco 0.001 0.001 0.1 0.001 0.001 0.1 0.001 0.001 0.1 0.001 0.001 0.1
Sample/Amostra 0.158 0.007 0.7 0.142 0.008 0.8
Results and Discussion Resultados e Discussio
The UV absorption spectra of the ranitidine Os espectros de absor¢do UV da solugdo mae de

hydrochloride stock solution and pharmaceutical
sample solution are shown in Figure 2.

Sample and stock aqueous solutions show two
absorption peaks at 314 nm and 227 nm. Absorption
measurements are then performed at 314 nm and 227
nm against distilled water as the reference blank.
In order to quantify ranitidine in tablets, students
must convert the amount of ranitidine chloride to the
ranitidine free base. In solution, the absorbing species
is ranitidine, with hydrogen chloride present (only)
to stabilize the ranitidine molecule against oxidation.
Typical average absorption values and corrected
ranitidine concentrations are shown in Table 1.

From data shown in Table 1, calibration curves were
prepared (Figure 3) by plotting absorption values
against ranitidine concentration. A linear relationship
between absorbance and concentration was observed in
the studied concentration range of 0.9-17.9 ug mL™,
thus following the Lambert-Beer law.

The equations of this straight line could be obtained
from regression analysis using either a computer
program or a scientific or graphing calculator in order
to determine the ranitidine concentration (ug mL™) in
the sample solution and in the original pharmaceutical
tablet, taking into account the dilution factor (Table 2).

The mass of ranitidine (mg) in the prescription tablet
was then determined from the concentration of
ranitidine (mg/tablet) in the pharmaceutical sample
and the value obtained is compared with the label
claim of the manufacturer and with the specifications

cloridrato de ranitidina e da solugdo de amostra
farmacéutica sdo mostrados na Figura 2.

As solugdes aquosas de amostra e de mae mostram dois
picos de absor¢ao a 314 nm e 227 nm. As medicdes
de absor¢do sdo entdo realizadas a 314 nm e 227 nm
contra agua destilada como branco de referéncia. Para
quantificar a ranitidina em pastilhas, os estudantes tém
de converter a quantidade de cloreto de ranitidina para
a forma basica da ranitidina. Em solugdo, a espécie
absorvente ¢ a ranitidina, uma vez que a presenga
de cloreto de hidrogénio ¢ apenas para estabilizar
a molécula de ranitidina da oxidacdo. Os valores
tipicos de absor¢ao média e concentragdo retificada de
ranitidina sao mostrados na Tabela 1.

A partir dos dados da Tabela 1 sdo obtidas curvas de
calibragdo (Figura 3) tracando os valores de absor¢do
contra a concentracdo de ranitidina. Os graficos de
calibragdo da ranitidina obedeceram a lei Lambert-Beer
na gama de concentragdes estudada de 0,9-17,9 ng mL",
pelo que se observa uma relagdo linear entre absor¢ao
e concentracao.

As equagdes desta linha reta podem ser obtidas a
partir da analise de regressdo utilizando um programa
de computador ou uma calculadora cientifica ou
grafica, permitindo assim determinar a concentragao
de ranitidina (ug mL™") na solugdo da amostra e no
comprimido farmacéutico original, tendo em conta o
fator de diluicdo (Tabela 2).

A massa de ranitidina (mg) no comprimido prescrito
¢ entdo determinada a partir da concentracdo de
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Table 2 - Quantification range, equation of calibration curve, square of correlation coefficient, limit of detection
(LOD), limit of quantification (LOQ), ranitidine mass, relative error at 227 nm and 314 nm for external calibration
and standard addition methods.

Tabela 2 - Gama de quantificagdo, equagdo da curva de calibragdo, quadrado do coeficiente de correlagdo, limite
de detegdo (LOD), limite de quantificagdo (LOQ), massa de ranitidina, erro relativo a 227 nm e 314 nm para os
métodos de calibragdo externa e de adi¢ao padrao.

A (nm) Qua:r;l_:;cgtmn Equation of Correlation LoD LoQ Ra’r:;;lsdsme Relative error
o - . e -1 -1
(g mLY) calibration curve coefficient (ug mL?)  (ugmL?) (mg) (%)
I 227 y = 0.0525x + 0.0028 0.9991 0.06 0.19 147.8 -1.46
External calibration
method 314 y=0.0503x + 0.0066  0.9998 0.07 0.22 147.7 -1.52
0.9-17.9
standard addition 227 y = 0.0523x + 0.0153 0.9997 0.05 0.19 146.3 -2.49
method 314 y=0.0523x +0.0155  0.9995 0.06 0.20 148.2 -1.21
1.00 - A
Yar7 o = 0.0525x + 0.0028
0-90 R2=0.9991
0.80 Va14nm = 0.0503x - 0.0066
i
0.70 R2=10.9998 o
3
g 060
£
$ 0.50 |
=
<
0.40 -
0.30
0.20 ——227 nm
0.10 314 nm
0.00 , ‘ ‘ ‘
0.0 2.0 4.0 6.0 8.0 100 120 140 160 180 200
[Ranitidine] / mg mL!
1.00
Yar7 = 0.0523x +0.0153 B
090 R2=0.9997
0.80 Va1a = 0.0523x + 0.0155
R2=10.9995
0.70
8 0.60
-
5 0.50
2
<«
0.40
0.30
0.20 227 nm
0.10 ——314 nm
0.00 : : : : :
0.0 2.0 4.0 6.0 8.0 100 120 140 160 180 200

[Ranitidine] /mg mL!

Figure 3 - Standard calibration curves for ranitidine obtained at 227 nm and 314 nm, by external calibration (A)
and standard addition (B) methods. Note the overlap of data points/calibration curve in curve B.

Figura 3 - Curvas de calibrag@o padrdo para ranitidina obtidas a 227 nm e 314 nm, pelos métodos de calibragao
externa (A) e adig@o padrdo (B). Notar a sobreposicdo de pontos de dados/curva de calibragdo no painel B.
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of the European Pharmacopoeia for ranitidine tablets.
Students’ average results was 148 = 1 mg of ranitidine,
equivalent to a good agreement with the tolerable and
expected percentage range of the labelled claim as set
forth by Pharmacopoeia (22, 23).

Conclusion

The experimental procedure presented for quantification
of the water-soluble drug ranitidine, a histamine H.-
receptor antagonist, represents a non-hazardous,
simple, and reproducible laboratory experiment that
can be conducted at an undergraduate level.

The use of UV spectrophotometry allowed for the
quantification of ranitidine in the tablets analysed.
An average content of 148 + 1 mg of ranitidine was
calculated, in good agreement with the amount
claimed on the product label and in accordance with
the specifications of the European Pharmacopoeia.
The ratio, between the maximum absorbances at 227
nm and 314 nm, were 1.05 and 1.07 for standard stock
and sample solutions, respectively, also in conformity
to Pharmacopoeia (22,23). The methods used were
found to be simple, rapid, accurate, precise, and
easily implemented in a three-hour laboratory class.
Moreover, the requirement of readily available reagents
that are inexpensive and safe to handle makes the
analytical method economical and environmentally
friendly. The proposed quantitation of ranitidine from
commercial tablets can be made at 227 nm and/or at
314 nm using an external standard method and/or the
standard addition method, showing relative error in the
same order of magnitude.
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ranitidina (mg/ tablete) na amostra farmacéutica e
o valor obtido ¢ comparado com a alegacao rotulada
do fabricante e com as especificacdes da Farmacopeia
Europeia para comprimidos de ranitidina. Os resultados
médios dos estudantes sdo de 148 £ 1 mg de ranitidina,
estando concordante com a gama percentual toleravel e
esperada da alegacdo rotulada, conforme estabelecido
pela Farmacopeia (22, 23).

Conclusao

O procedimento experimental apresentado para
quantificagd@o do medicamento hidrossoluvel ranitidina,
um antagonista do recetor de histamina H,, representa
uma experiéncia laboratorial ndo perigosa, simples
e reprodutivel que pode ser conduzida a um nivel de
graduagao.

A utilizagdo da espectrofotometria UV permitiu a
quantificag@o da ranitidina nos comprimidos analisados.
Foi calculado um teor médio de 148 + 1 mg de ranitidina,
de acordo com as especificagdes da Farmacopeia
Europeia, em concordancia com a quantidade pedida
pelo rétulo. A relagdo, entre as absorvancias maximas
a 227 nm e 314 nm, ¢ de 1,05 ¢ 1,07 para as solucdes
padrdo, mie ¢ amostra, respetivamente, também em
conformidade com a Farmacopeia (22,23).

Os métodos utilizados foram considerados simples,
rapidos, exatos, precisos e facilmente implementados
numa classe laboratorial de trés horas. Além disso, a
exigéncia de reagentes facilmente disponiveis que
sdo baratos e seguros de manusear torna o método
analitico um método confiavel e também econdmico.
A quantificagdo proposta de ranitidina em comprimido
pode ser utilizada tanto a 227 nm e/ou a 314 nm usando
os método padrido externo e/ou de adicdo padrio,
mostrando erro relativo na mesma ordem de grandeza.
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