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RESUMO

SILVA, T.F.F. Controle de qualidade de capsulas manipuladas de cloridrato de
ranitidina. 2018. N° de paginas. 35. Trabalho de Curso de Farmécia — Universidade Federal
de Mato Grosso, Campus de Sinop.

Palavras-chaves: controle de qualidade, cloridrato de ranitidina, capsula, manipulagéo

Para o tratamento de disturbios gastricos umas das classes de medicamentos mais utilizadas
sdo os inibidores de receptores H, da histamina, o qual reduz a secre¢do acida gastrica. O
cloridrato de ranitidina € um dos representantes mais utilizados desta classe sendo
encontrado normalmente na forma de comprimidos, nas doses de 150 e 300 mg. A
dispensacdo de produtos manipulados tem se mostrado uma alternativa quando o paciente
procura medicamentos com doses personalizadas ou custos mais baixos, o0 que resultou em
crescente aumento pela procura destes medicamentos. Com o objetivo de avaliar a qualidade
de medicamentos manipulados, o presente estudo verificou a qualidade de céapsulas
manipuladas de cloridrato de ranitidina de trés farmacias (F1, F2 e F3) do estado de Mato
Grosso. Os ensaios (identificacdo, peso médio, desintegracdo, dissolucdo, doseamento e
uniformidade de doses unitarias) foram realizados conforme preconizado pela Farmacopeia
Brasileira.Os resultados mostraram que as capsulas manipuladas pelas farméacias F1 e F3
atenderam as especificacdes da farmacopeia brasileira enquanto que as da farméacia F2
apresentou ensaios fora das especificacOes estabelecidas do compendio oficial. Desta
maneira, observou-se que é necessario um controle rigoroso do processo de manipulacdo
para garantir produtos de qualidade, eficazes e seguros.
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1. INTRODUCAO

O aparelho digestdrio € composto de uma serie de estruturas ocas formando um unico
tubo que se inicia na boca e termina no anus. O es6fago é o 6rgdo para o qual os alimentos sdo
impulsionados ap6s a degluticdo. Ele comunica a boca com o estbmago. Sua fungdo é
transportar os alimentos até o estbmago onde sdao misturados ao suco gastrico, e transportados
ao intestino delgado, para o processo final da digestdo e absorcdo de nutrientes. O restante é
entdo levado ao intestino grosso, armazenado e eliminado pela evacuacdo (TORTORA;
DERRICKSON, 2012).

Disturbios do aparelho digestivo alto sdo bastante frequentes e acabam sendo uma
manifestacdo de diferentes doencas, mas principalmente das doencas pépticas, ou seja, das
doencas determinadas pela disfuncdo cloridropéptica: a doenca de refluxo gastro-esofagico
(DRGE), a ulcera péptica gastroduodenal e a dispepsia funcional (BRUNTON; LAZO;
PARKER, 2008).

Os sintomas relacionados aos disturbios gastricos envolvem dor epigastrica,
desconforto pds-prandial, pirose retroesternal, azia, regurgitacdo, disfagia, odinofagia e alguns
casos 0s pacientes podem possuir sintomas de nduseas e vomitos (SILVA, 2008).

Na abordagem farmacol6gica para o tratamento destes distUrbios sdo utilizados os
antagonistas de receptores Hy, os inibidores de bomba de prétons, os antiacidos e quando
necessario, uso de antibioticos, além da recomendacao de uma dieta saudavel, sem alimentos
irritantes, e minimizacdo de situacdes de ansiedade (BERTACCINI; CORUZZI, 1989;
HOOGEWERF; PASRICHA, 2006; RANG; DALE, 2011).

Dentre os medicamentos utilizados, os antagonistas de receptores Ho sdo 0s mais
utilizados, onde no mercado estdo disponiveis cimetidina, ranitidina, famotidina e nizatidina.
Dentre essas drogas, a ranitidina é a mais prescrita, apresentando-se em concentracfes que
variam de 75 até 300 mg. Para que a dosagem seja adequada a cada pessoa, 0 comercio de
produtos manipulados vem aumentando, pois o cliente tem um medicamento personalizado
para suas necessidades e a um pre¢co menor (DEF, 2016).

Os medicamentos manipulados oferecerem vantagens em relacdo ao industrializado,
porém ainda existem alguns obstaculos que dificultam o crescimento do setor, sendo o maior
deles a falta de credibilidade do produto manipulado pela suposta auséncia de um rigido
controle de qualidade (ZARBIELLI; MACEDO; MENDEZ, 2007).
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Neste sentido, o desenvolvimento de estudos voltados a analise dos produtos
manipulados visa obter dados especificos sobre a seguranca dos medicamentos manipulados,
indicando sua qualidade final.

Assim, o crescimento do numero de farmécias de manipulacdo no estado de Mato
Grosso (ALVES et al., 2009) associado ao fato da ranitidina ser um medicamento muito
utilizado na rede publica para DRGE (COSTA, 2013), o objetivo do trabalho foi avaliar a
qualidade da ranitidina capsulas produzidas em trés farmécias de manipulacdo do estado de

Mato Grosso.



2. REVISAO BIBLIOGRAFICA
2.1. Distarbios gastricos

Os distarbios gastricos comuns sdo a gastrite e as Ulceras. A gastrite é a inflamacéao do
epitélio do estdmago, ou seja, da camada de tecido que recobre 0 mesmo. Essa mucosa age
como um protetor a acidez intensa, ja& que o material contido no estbmago apresenta pH
extremamente baixo (GOODMAN; GILMAN, 2012). Ja a Ulcera € uma erosao neste epitélio,
como se fosse uma ferida. A Ulcera € dita gastrica quando acomete o estbmago, e duodenal
quando no duodeno (primeira por¢éo do intestino delgado) (BARROS et al., 2010).

Atualmente os problemas gastricos apresentam alta prevaléncia na populacao
ocidental podendo atingir de 6 a 15% (BARROS et al., 2010) e muitas vezes apresentam
carater recidivante na auséncia de medidas terapéuticas ou em casos da ndo adesdo correta ao
tratamento (ESPINDOLA, et al., 2015). As principais causas destas desordens gastricas sao:
uso prolongado de anti-inflamatérios; alimentacdo inadequada; uso prolongado de acido
acetilsalicilico; infeccdo pela bactéria Helicobacter pylori; abuso de alcool; refluxo de bile
para 0 estdmago; grandes estresses fisicos como traumas, queimaduras, cirurgias de grande
porte, sepse; gastrite autoimune; insuficiéncia renal crénica; quimioterapia ou radioterapia,;
parasitoses; cigarro, dentre outros alometimentos (ESPINDOLA, et al, 2015).

O tratamento envolve desde uma mudanga alimentar até a terapia medicamentosa que
envolve medicamentos antagonistas dos receptores Ha, inibidores da bomba de protons e
antibiéticos (BRUNTON; LAZO; PARKER, 2010).

Os antagonistas dos receptores H> ou bloqueadores H», inibem reversivel e
competitivamente a ligacdo da histamina a receptores H», resultando em supressdo da
secrecdo acida gastrica. Estes medicamentos também diminuem indiretamente a secrecdo
acida gastrica induzida por gastrina e acetilcolina (GOLAN et al., 2014). Desta classe de
medicamentos fazem parte a cimetidina, ranitidina, famotidina e nizatidina.

Os inibidores da bomba de protons bloqueiam a H+/K+ ATPase (bomba de protons)
da célula parietal e quando comparados a antagonistas dos receptores H», os inibidores da
bomba de prétons sdo superiores na supressdo da secrecdo acida e na promocdo da
cicatrizacdo de Ulceras pépticas. S&o representantes desta classe 0 omeprazol, esomeprazol,
dexlanprazol, pantoprazol e lanzoprazol (GOLAN, et al., 2014).

Os antibioticos sdo utilizados quando ha comprovagdo de infeccdo pelo H. pylori
(SILVA, 2002).



2.2. Ranitidina

Quimicamente, a ranitidina ¢ descrita como cloridrato de N’-[2-[[[5-[(dimetilamino)
metil]-2-furanil]metil]tio]etil]-N-metil-2-nitro-1,1-etenodiamina. Sua férmula empirica é
C13H2N403S.HCI com peso molecular de 350,86 (Figura 1) (FARMACOPEIA
BRASILEIRA, 2010).

NO2  LHCI

P O [
H3C/N\/Q\/S\/\N N/CHS

H H

Figura 1. Estrutura quimica da ranitidina
Fonte: Farmacopeia Brasileira, 5° edicao, 2010

Apresenta-se na forma de pé cristalino, branco a amarelo palido, inodoro, sensivel a
umidade. Possui solubilidade facilmente em agua e metanol, ligeiramente soltvel em etanol,
muito pouco solivel em cloreto de metileno, praticamente insoltvel em cloroférmio, tem seu
ponto de fusdo que varia de 69 a 72 °C e tem pH 4,5 a 6,0 (FARMACOPEIA BRASILEIRA,
2010).

A ranitidina é o farmaco mais utilizado para distdrbios gastricos (DIAS et.al. 2014) e
no Brasil é comercializada na forma comprimido com dosagem de 75mg, 100mg, 150mg ou
300 mg; frasco contendo 120 ml (75 mg/5 ml) ou 120 ml (150 mg/10 ml) de xarope e solucédo
injetavel de 2 ml ou 5 ml (50 mg) em ampolas, com alguns dos seguintes nomes comerciais:
Antak®, Antidin®, Antrox®, Bloculcer®, Label®, Logat®, Neosac®, Pylorid®, Ranidin®,
Ranidina®, Ranidine®, Raniflex®, Ranilup®, Ranitil®, Ranitol®, Ranitrat®, Ranitzen®,
Ranytisan®, Ulcerit®, Ulcerocin®, Ulceron®, Zylium®. Ainda, é comum a comercializa¢do
dos farmacos na forma manipulada (BARROS et al., 2010).

A ranitidina apresenta algumas interacbes medicamentosas como: aumento das
concentracdes de ciclosporina, fenitoina, gentamicina, midazolam, metoprolol e quinidina.
Diminui a absorcdo de vitamina B2, cetoconazol e itraconazol. Pode alterar os niveis séricos
de varfarina, sulfato ferroso e procainamida e antiacidos podem diminuir a sua absor¢ado
(BARROS et al., 2010).
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A seletividade da ranitidina se deve a semelhancga estrutural com a molécula de
histamina, melhorando seu efeito farmacoldgico e reduzindo os efeitos colaterais. O proto6tipo
do grupo de blogueadores H> foi & cimetidina, a qual passou por alteragdes estruturais,
resultando entdo na ranitidina que apresenta maior poténcia e seletividade em relacdo ao seu
protétipo (BARREIRO; FRAGA, 2005; NUNES et al., 2005).

2.3. Formas farmacéuticas solidas

As formas farmacéuticas sdo as formas fisicas de apresentacdo do medicamento, e elas
podem ser classificadas em solidas, liquidas, semissolidas e gasosas. As formas solidas podem
ser pos, granulados, comprimidos, drageas, capsulas, supositorios e 6vulos (LACHMAN,
2001).

Os pds sdo misturas de farmacos e/ou substancias quimicas finamente divididas e na
forma seca. Obtidos por pulverizacdo de substancias dessecadas a mais baixa temperatura
possivel ndo devendo ultrapassar os 45°C. Podem ser administrados por via topica, oral e
parenteral. As especialidades médicas que mais utilizam este tipo de forma farmacéutica sao a
pediatria e a geriatria (ALLEN; POPOVICH; ANSEL, 2007).

Os granulos séo constituidos por substancias medicamentosas associadas a agucar e/ou
adjuvantes, cujo conjunto tem aspecto homogéneo. Sao preparados umedecendo-se 0 p6 ou
mistura de p6s e passando a massa umedecida por uma tela (tamis) para que apds secagem
produza os granulos no tamanho desejado (AUTON, 2005).

Comprimidos séo preparacdes que podem conter um ou mais componentes ativos,
obtidas pela compressdo de volumes uniformes de particulas. Enquanto que as pilulas sdo
preparacdes farmacéuticas pequenas de consisténcia firme, sensivelmente esférica, e que se
destinam a serem deglutidas sem mastigar. Seu peso varia entre 0,1 e 0,59. Podem ser
gastrossoluveis ou gastrorresistentes (PRISTA; ALVES; MORGADO, 2011).

As pastilhas e gomas sdo preparagdes, de formato variado, que contem substancias
aromatizantes, destinadas a dissolverem lentamente na cavidade oral sendo de uso local ou
sistémico. Sao formas destinadas a se dissolverem lentamente na boca. (LACHMAN, 2001).

As capsulas, preparagdes amplamente utilizdas, s&o constituidas de doses unitarias de
farmacos, onde o involucro de natureza e dimensdes variadas pode conter substancias ativas
de carater solidos, pastosos ou liquidos que sdo administradas por via oral (GENNARO,
2004).
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2.4.Medicamento magistral e os ensaios necessarios para a forma farmacéutica de

capsulas

A maioria das formas farmacéuticas sélidas produzidas em farmacias de manipulacao
sdo cdapsulas, por apresentarem boa protecdo ao farmaco, visto que podem mascarar
caracteristicas organolépticas indesejaveis, grande flexibilidade na dosagem, permite a
combinacdo de 2 ou mais farmacos, permite diversas escalas, cores e tamanhos (PETRY et
al., 1998), viabilizando a manipulacéo de ativos usualmente formulados em comprimidos.

Os ensaios para avaliacdo da qualidade em capsulas englobam ensaios fisicos, fisico-
quimicos e microbioldgicos.

Para os parametros fisico e fisico-quimicos de capsulas devem ser realizados ensaios
de Identificacdo, Pureza, Doseamento e 0s ensaios especificos para a forma farmacéutica, que
sdo Peso médio, Desintegracdo, Dissolucdo, Uniformidade de doses unitarias, Dimensdes,
Aspectos visuais e Cor (FARMACOPEIA BRASILEIRA, 2010). Na farmécia de
mmanipulacdo sdo exigidos os ensaios de descri¢do, aspectos, caracteres organolépticos, peso
médio, teor e uniformidade de conteddo segundo a RDC 67 (BRASIL, 2007).

O teste de determinagdo de peso visa verificar se o preenchimento dos involucros
ocorreu de modo uniforme (GIL, 2007).

O teste de uniformidade de dose é realizado nas amostras que passaram no teste de
determinacéo de peso, e tem por finalidade verificar se o teor de uma determinada substancia
ativa é aproximadamente o0 mesmo em cada unidade da amostra analisada, ou seja, verificar a
homogeneidade da mistura de p6s que foi encapsulada, o que confere que o medicamento seja
administrado em doses homogéneas (FARMACOPEIA BRASILEIRA, 2010). J4 o ensaio de
dissolucdo permite verificar se as capsulas irdo se romper no tempo esperado e liberar os
ativos nela contido para que a quantidade necessaria possa ser dissolvida nos liquidos
fisioldgicos e absorvidos, com isso, exercer sua acdo terapéutica. Este teste é realizado em
condicBes bem definidas em farmacopeias (CAIAFFA et al., 2002).

Na farmacia, mais importante que o controle de qualidade do produto acabado, é o
controle de processos, a validagdo e a padronizagdo dos procedimentos, bem como a
identificacdo das etapas que representam risco a qualidade final da preparacéo, ja que nao é
viavel realizar os testes da mesma maneira que as grandes industrias, que o fazem lote a lote
(PINHEIRO, 2008). Assim, o presente trabalho visou verificar a qualidade de capsulas

contendo ranitidina manipuladas em farmacias de manipulagéo do estado de Mato Grosso.



3. ARTIGO

O artigo foi elaborado de acordo com as normas da Revista Sientific Eletronic
Archives (Anexo A), a qual foi submetido.

12



13

QUALITY CONTROL OF RANITIDINE HYDROCHLORIDE COMPOUNDED
CAPSULES

Abstract

The class of medicines most used for the treatment of gastric disorders is histamine H2z receptor inhibitors, reducing the
gastric acid secretion. Ranitidine hydrochloride is one of the most used agents of this class, usually found as 150 and
300 mg tablets. Dispensing extemporaneous compounds has been shown as alternative when patient seeks for
medicines with personalized doses or lower cost, resulting in a progressive increase of this type of medicine. Aiming to
evaluate the quality of extemporaneous compounding, this work verified the quality of ranitidine hydrochloride capsules
from three compounding pharmacies (F1, F2 and F3) of the state of Mato Grosso. Trials were conducted according to
Brazilian Pharmacopeia. Results showed that compounded capsules from F1 and F3 met the Brazilian Pharmacopeia
specifications while the F2 ones were out of specification limits. Therefore, it was observed that it is needed a strict
control over the compounding process to assure quality, effective and safe products.

Keywords: control, quality, ranitidine hydrochloride, capsule.
Introduction

The digestive system can be divided into two main parts: the alimentary tract and accessory organs.
On embryologic grounds, the Gastrointestinal (GI) tract should be divided into upper (mouth to major papilla
in the duodenum), middle (duodenal papilla to transverse colon), and lower (mid-transverse colon to anus).
Associated with the alimentary tract are the following accessory organs: salivary glands, teeth, tongue,
pancreas, liver and gallbladder (Tortora & Derrickson, 2012).

Disorders in the digestive system lead to the occurrence of several diseases, mainly peptic diseases,
in other words, diseases determined by dysfunction in chloric and peptic balances and their actions, such as:
gastro esophageal reflux disease (GERD), peptic ulcer disease (PUD) and functional dyspepsia (FD) (Silva,
2008).

The symptoms related to these gastric disorders include epigastric pain, postprandial discomfort,
retrosternal heartburn, heartburn, regurgitation, dysphagia, odynophagia and in some cases patients may
have nausea and vomiting (Silva, 2008).

The pharmacological approach for the treatment of these disorders uses Hz receptor antagonists,
proton pump inhibitors, antacids and, if necessary, antibiotics, in addition to the recommendation of a healthy
diet without irritants, avoid the use of drugs that can attack the gastric mucosa and minimize anxiety
situations. (Rang & Dale, 2011; Bertaccini & Coruzzi, 1989; Hoogewerf & Pasricha, 2006; Silva, 2008).

Among other medicines, Hz receptor antagonists are the most widely used ones, with cimetidine,
ranitidine, famotidine and nizatidine available on the market. Among these drugs, ranitidine hydrochloride is
the most prescribed one, available in concentrations ranging from 75 to 300 mg (Barros et al., 2010). In order
to have dosages individually customized, the trade in compounding products has been increasing, since the
patient may have a medicine prepared for his needs and at a lower price. (Barros et al., 2010).

The compounded drugs offer advantages over the industrialized ones, however there are still some
obstacles that hinder the growth of this sector, and the biggest one is the lack of credibility of the product
compounded by the absence of strict quality control (Zarbielli, Macedo & Mendez, 2007).

In this respect, the development of studies regarding the analysis of compounding products aims to
obtain specific data on the safety of these medicines, indicating their final quality.

The Brazilian Pharmacopeia (Brasil, 2010) establishes the limits of acceptability and the tests that
must be performed to guarantee the quality of products. According to the Resolution of the board of directors
- RDC Ne. 67, OCTOBER 8, 2007 (Brasil, 2007), compounding pharmacies must perform, at least,
description, appearance, organoleptic characteristics and average weight tests for solid dosage forms. In
order to oversee the compounding process, content determination and content uniformity of the active
ingredient of at least one formula must be performed every three months of the pharmaceutical unit
containing the drug in a quantity equal to or lower than 25 mg (Brasil, 2007; Gianotto et al., 2008).

Therefore, due to the increase in the number of compounding pharmacies in the state of Mato
Grosso along with the fact that ranitidine hydrochloride is a widely used drug in the public network for GERD,
the goal of this work was to evaluate the quality of ranitidine hydrochloride capsules produced in three
compounding pharmacies in the state of Mato Grosso.
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MATERIAL AND METHODS

Samples

Ranitidine hydrochloride capsules 300 mg, produced in three compounding pharmacies in Sinop -
MT, identified by the letters: F1, F2 and F3.

Ranitidine reference substance (SQR)

Arte Farma provided Ranitidine hydrochloride reference substance with assigned purity of 99.0 %.
Reagents

All reagents used were of analytical grade: distilled water, hydrochloride acid (Synth®), methanol
(Synth® and Neon®).

Identification

Fourier transform infrared spectroscopy (FTIR) was used to identify ranitidine hydrochloride in three
different capsule formulations using an Affinity-1 Fourier Transform infrared spectrophotometer (Shimadzu®).
Spectra were recorded at room temperature at range 3500-500 cm-. After recording a background
spectrum, potassium bromide pellets containing around 1-2% of ranitidine hydrochloride were prepared and
immediately analyzed by FTIR spectrophotometer. For each sample, 20 scans were recorded with 4 cm?
resolution.

Weight variation

This test was performed according to the Brazilian Pharmacopoeia (Brasil, 2010). Twenty capsules
of each pharmaceutical product (F1, F2 and F3) were weighed individually using an analytical balance. The
average weight, standard deviation and variation coefficient were further calculated. For capsules weighing
less than 300 mg the variation limit is 10%, while for those with a weight greater than 300 mg, the variation
allowed is 7.5%. None of the units tested could be above or below twice the indicated percentages (Brasil,
2010).

Disintegration test

The disintegration time of capsules was performed according to the Brazilian Pharmacopoeia (Brasil,
2010). Six capsules of each product (F1, F2 and F3) were placed in each compartment of the disintegration
apparatus basket and acrylic disks were added afterwards. The basket was attached to the device and then
subjected to vertical movements using water as immersion fluid at 37° C £ 2 ° C until complete disintegration
of the capsules. The requirement of the Brazilian Pharmacopoeia is met if all capsules tested are completely
disintegrated in less than 45 minutes (Brasil, 2010).

Drug content

The content of the products was estimated using spectrophotometer (FEMTO, CIRRUS 80 MB)
according to the Brazilian Pharmacopoeia (Brasil, 2010). The content of 20 capsules of each pharmaceutical
product (F1, F2 and F3) was mixed and the weight equivalent of 0.125 g average weight was transferred to a
250 mL volumetric flask, 150 mL of water was added, and the flask was sonicated for 30 min. The flask was
filed up with water; the total volume was filtered and then diluted to 0.00125% (p/v). The standard was
prepared at the same concentration. The absorbance of standard and samples were determined at
wavelength 314 nm.

Uniformity of dosage units

For the uniformity of dosage units test, it was used the method described in the Brazilian
Pharmacopoeia (Brasil, 2010), using 10 capsules of each pharmaceutical product, quantified individually,
according to the drug content.
Dissolution test

In vitro dissolution test was carried out using a discriminative dissolution method described in
general methods of the Brazilian Pharmacopeia (Brasil, 2010). The dissolution conditions were: distilled
water (900 mL) and a paddle stirring apparatus at rate 50 rpm.

Ten milliliters of dissolution medium (controlled at 37.0 + 0.5 °C) were sampled after 45 min, and the
samples were analyzed by spectrophotometric method. Six samples of each product were assayed. The
absorbance was measured at 314 nm using the same solvent for zero adjustment. The amount of ranitidine
hydrochloride dissolved in the medium was then calculated, comparing the readings obtained with that of the
0.00125% (w / v) ranitidine hydrochloride SQR solution, prepared in the same solvent. For this assay, not
less than 80% (Q) of the declared amount of ranitidine dissolved in 45 minutes is acceptable (Brasil, 2010).

Results and Discussion
Compounding pharmacies have a great variety of products to meet the specific needs of each

patient. The main challenge is to provide a quality product with assured therapeutic effectiveness and safety
to the patient (Santos, 2011). Capsules fit in one of the most commercialized pharmaceutical forms in
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compounding pharmacies, due to their easy production and dosage adjustment, according to the patient’s
need (Ferreira, 2008). Other relevant characteristic of capsules is their bioavailability, usually dissolving
quickly, allowing the active ingredient to reach the site of action fast (Manganelli, Ely & Contri, 2016).

Identification

The FTIR results clearly showed that the absorption bands of all samples are coincident with
ranitidine hydrochloride reference standard. These results confirmed the unequivocal identification of
Ci13H22N403S on analyzed samples (Figure 1).

— Standard of Ranitidine —
- F1 —_—
F2 —

-0
LU LU L L U L S
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500

Figure 1: FTIR of standard ranitidine hydrochloride (SQR) and of the capsule samples containing ranitidine
hydrochloride from three compounding pharmacies (F1, F2 and F3).

Weight variation

The weight determination indicates if the units of a batch show weight homogeneity. Thus, the
average weight is one of the main quality control indicators in the routine of a compounding pharmacy, able
to show the inefficiency in the compounding technique used (Santos, 2011). The individual weight of the
capsules from the three compounding pharmacies (F1, F2 and F3) are shown in Table 1, and it was
observed that all capsules produced by the three compounding pharmacies had variations in their weights
within the limit allowed. Compounding pharmacy F1 had the lower variation among the capsules, while F3
had the highest. It is worth mentioning that weight variation may compromise the amount of active ingredient
in each capsule.

Table 1. Individual weight, average weight, standard deviation and coefficient of variation of ranitidine hydrochloride
capsules compounded in three pharmacies in the state of Mato Grosso (F1, F2 and F3)

Capsule Individual '\:Nleight (mg) Individual '\:Nzeight (mg) Individuall\:/\’;))eight (mg)
1 0.4578 0.4546 0.3515
2 0.4555 0.4836 0.3315
3 0.4601 0.4572 0.3457
4 0.4498 0.4801 0.3491
5 0.4535 0.4904 0.3554
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6 0.4606 0.4724 0.3668
7 0.4554 0.4531 0.3459
8 0.4609 0.4751 0.3585
9 0.4550 0.4500 0.3505
10 0.4705 0.4821 0.3555
11 0.4562 0.4807 0.3527
12 0.4575 0.4493 0.3333
13 0.4475 0.4698 0.3491
14 0.4599 0.4672 0.3656
15 0.4519 0.4659 0.3359
16 0.4512 0.4534 0.3430
17 0.4591 0.4846 0.3446
18 0.4541 0.4622 0.3616
19 0.4538 0.4784 0.3674
20 0.4554 0.4592 0.3328
Av‘cgirgﬁte 0.4566 0.4685 0.3498
i:‘/?;t?gg 0.0053 0.0127 0.0108
CV (%)* 1.1591 2.7107 3.0885

CV: coefficient of variation

Disintegration test

The disintegration test is a quality parameter that aims to find out the necessary time required to
completely disintegrate a solid pharmaceutical form (Brasil, 2010). Higher or lower values may compromise
the medicine bioavailability (Villanova, Oréfice & Cunha, 2010).

The Brazilian Pharmacopeia (Brasil, 2010) establishes for the disintegration trial of ranitidine
hydrochloride tablets that they have to be completely disintegrated in max 45 minutes, with water at 37 + 1
°C as immersion liquid, the same parameters are taken for capsules. The time for disintegration of the
capsules was 4 (four) minutes, within the limit established by Brazilian Pharmacopeia (Table 2).

Table 2. Disintegration of the sample capsules containing ranitidine hydrochloride from three compounding pharmacies
(F1, F2 and F3) in the state of Mato Grosso

Product Disintegration time (minutes)

F1
F2
F3

Dosage

Frequently, the identification and quantification method used is ultraviolet spectrophotometry, once it
provides practicality, low cost, simple interpretation of results and relative sensitivity and specificity (Galo &
Colombo, 2009). This method has as principle the absorption of energy according to the molecular structure
and its concentration (Silverstein, Bassler & Morrill, 2006).

It was performed the absorption spectrum of the reference chemical substance (SQR) and the
samples (Figure 2), between 200 and 400 nm wavelength, to quantify the ranitidine hydrochloride in
capsules of the three compounding pharmacies. The absorption spectrum showed two maximum
absorptions, one at 223 nm and another at 308 nm. It was decided to determine the content of ranitidine
hydrochloride at 308 nm, since in this wavelength the active ingredient is most stable, according to the
Brazilian Pharmacopeia (Brasil, 2010). In addition, according to Hohnjec et al. (1981), at the wavelength 223
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nm it may occur interaction with the excipients used in the formulation, not verified in the capsules of the
three pharmacies analyzed.

1.0 ;
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F2
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Figure 2: Absorption spectrum of the ultraviolet region of standard ranitidine hydrochloride and sample capsules
obtained from three compounding pharmacies (F1, F2 and F3) in the state of Mato Grosso.

The dosage test establishes the concentration of the active ingredients in the samples analyzed
(Brasil, 2007) and the spectrophotometric determination is usually used as a quantification method for drugs,
demonstrating practicality, low cost, simple data interpretation and relative sensitivity and specificity (Galo &
Colombo, 2009).

According to the Brazilian Pharmacopeia (Brasil, 2010), ranitidine hydrochloride tablets must have a
minimum of 90,0%, and maximum of 110,0% of the active ingredient amount declared, the same is
considered for capsules.

For the determination of ranitidine hydrochloride in capsules it was used SQR 99.0% purity and the
results are shown in Table 3.

Table 3. Dosage of ranitidine hydrochloride capsules from compounding pharmacies F1, F2 and F3 in the state of Mato
Grosso

Standard F1 F2 F3
Concentration (ugmL ) 6.25 6.58 5.120 5.870
Content (%) 99.0 104.2 81.1 93.0
Standard deviation 0.0040 0.0056 0.0025 0.0049

It was observed that capsules from the compounding pharmacy F2 did not show minimum
acceptance values, 90% of content, established by Brazilian Pharmacopeia (Brasil, 2010). This can be due
to a lack of uniform homogenization, mistaken calculation of the drug, no accuracy in the procedure from the
operator and even from the polyvinyl chloride (PVC) manual encapsulator, majorly found in compounding
pharmacies, which might be damaged over time, compromising the final product in its weight uniformity
among the capsule units and differences in its dose uniformity (Silva & Silva, 2014; Aulton, 2005).

Dose uniformity

The uniformity of unitary doses allows the evaluation of the distribution of amount of drug among the
batch units (Brasil, 2007). For the capsules to be in accordance with the Pharmacopeic standards, three
major parameters are decisive: the choice of shell, the mixing and filling techniques and the characteristics of
the drug to be compounded, given that in these compounding steps the majority of the quality deviation
happens (Allen, Popovich & Ansel, 2008). It is noticed in the compounding processes that the weight of
pharmaceutical forms do not guarantee that they will have the same amount of active ingredient, since the
mixing process may not be homogeneous (Ferreira, 2008). According to Segundo Santana (2014), the non-
uniformity in the drug distribution may result in sub dose or excessive dose capsules, causing therapeutic
inefficiency or side effects, respectively.
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The unitary dose uniformity test was performed by content uniformity and is shown in Table 4. The
capsule content from the three compounding pharmacies evaluated had acceptance values (VA) lower than
15.0, in other words, within the test acceptance limit.

The VA calculus takes into consideration two fundamental aspects: the average of the active
ingredient content and the standard deviation of the results obtained. For the samples to be approved, it is
necessary that the average content of the units meet the closest value of the label, in other words 100%, and
the individual content of the units show controlled variation (Brasil, 2007).

Table 4. Content uniformity of the ranitidine hydrochloride capsule samples from three compounding pharmacies (F1, F2
and F3) in the state of Mato Grosso

Capsules Individualitntent (%) Individualizontent (%) Individualis;ntent (%)
1 101.60 91.08 93.61
2 102.00 88.23 94.88
3 104.48 92.35 95.51
4 103.84 94.25 93.93
5 103.52 92.66 91.71
6 107.36 92.98 94.25
7 104.80 95.83 97.73
8 106.08 93.93 92.98
9 102.24 93.30 97.42
10 106.40 96.78 92.35
Average 104.23 93.14 94.44
D.P.R 1.97 2.39 2.00
V.A 7.52 10.12 7.85

D.P.R= relative standard deviation V.A= acceptance value

It can be observed that all samples obtained from the three compounding pharmacies passed the
test for showing acceptance values under 15.

Capsules obtained from pharmacy F2, although showed acceptance value under 15 (V.A.= 10,12),
did not pass the dosing test, suggesting that the compounding procedure is not being adequate, in other
words, it is not following the Good Manufacturing Practices (Brasil, 2007), compromising the therapeutic
treatment.

Some authors (Marcatto et al., 2005; Miotto & Adams 2004; Pissato et al., 2006) have reported that
several compounded products show satisfying results for weight determination, however they do not pass
the unitary dose uniformity and/or dosing tests. This fact is often unnoticed by the compounding pharmacies,
once they usually are non-routine tests, being outsourced by pharmacies. In addition, it is given priority in
these tests to drugs that contain amount of active ingredient equal or lower than 25 mg, required by ANVISA
at RDC 67/2007 and 87/2008.

Dissolution

For a drug to fulfill its therapeutic effect, it is necessary to be dissolved in the organic fluids and,
afterwards, be absorbed (Alves, 2017; Marcilio, 2017). The pharmaceutical technology adjuvants, although
inert pharmacologically, may influence the speed of the active ingredient release (Gonzalez et al., 1995). The
absorption of tablets as well as capsules depends on the drug dissociation from its presentation form, also
on the disintegration and dissolution, in physiological conditions. Due to the criticality of the two first steps,
dissolution in vitro is a test that aims to verify the drug performance in vivo (Scheshowitsch, 2007). For this
reason in the quality control of pharmaceutical forms administered via oral, the dissolution test is one of the
most important tests (Marcilio, 2017).

Results of the samples from the three compounding pharmacies are shown in Table 5 and all
samples passed the test for presenting dissolution over 80% of the ranitidine hydrochloride declared amount,
as stated in the Brazilian Pharmacopeia (Brasil, 2010).

Table 5: Percentage dissolved of the ranitidine hydrochloride capsule samples from the three compounding pharmacies
(F1, F2 and F3) in the state of Mato Grosso

F1 F2 F3
Capsule % dissolved % dissolved % dissolved
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1 95.30 93.08 110.08

2 102.69 103.43 98.26

3 103.43 110.08 93.82

4 105.64 99.73 94.56

5 104.91 109.34 96.04

6 107.12 95.30 99.73
Average 103.18 101.83 98.75
D.P 4.17 7.08 5.98

D.P= standard deviation

All samples showed dissolution over 80%, in accordance with the brazilian pharmacopeia (Brasil,
2010), however the standard deviation over 5% observed mainly in pharmacy f2, showed the non-uniformity
in this process, also evidenced through other tests (dosing and unitary dose uniformity tests).

The quality control parameters analyzed in this study showed that ranitidine hydrochloride capsules
obtained from pharmacies F1 and F3 are in accordance with the Pharmacopeic specifications, while the
ones from F2 are not. The disapproval of the products from pharmacy F2 demonstrates the lack of
homogeneity in the compounding technique used. It is recommended, therefore, a better qualification of
employees and suppliers, as well as a strict quality control in order to offer effective and safe products.

Conclusion

It was verified, from the results obtained, that ranitidine hydrochloride capsules from the
compounding pharmacies F1 and F3 were approved in all tests set by the Brazilian Pharmacopeia. Capsules
compounded by pharmacy F2 were reproved at dosing test. These results indicate the need for reviewing the
compounding procedures, which involve the raw material analysis, weighing process, powder mixing,
encapsulating process and storage of compounded formulations, aiming to obtain quality products, assuring
treatment efficacy and safety.
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by the Federal University of Mato Grosso, Campus Sinop, for the publication of original
articles and scientific reviews that have significant relevance in different areas of knowledge,
in Portuguese and preferably in English.

Submission and publication of articles are free, and there are no fees for readers to access the
journal / articles.

Papers should be submitted electronically in A4 format (210 x 297mm) no sheets and no
numbered lines, single spaced, Arial size 10 and 2 cm margins. The page layout should be in
two columns (see some article published as an example). Abstract (portuguese and english),
Keywords (portuguese and english), table, figure and graphics must be in Arial size 9. Title
(Portuguese and English) must be in Arial 14. The maximum number of pages is 10 (ten) to
Articles or 14 (fourteen) for review, including tables, figures and illustrations.

The article should contain the following topics: Title (English and Portuguese), Abstract
(Portuguese and English), Keywords (Portuguese and English), Introduction, Methods,
Results and Discussion, Conclusion, and References. If the manuscript is in the English
language, it is not necessary to include Title, Abstract and Keywords in
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"(Henze & Brown, 2010)", "(Henze et al., 2010)", "... as said Henze et al. (2010). " The
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below:
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TIAN, G. Kolawole, GO. Comparison of various plant residues of the phosphate rock
amendment on Savanna soils of West Africa. Journal of Plant Nutrition 27: 571-583, 2004.
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The journal takes the license type Creative Commons, reserving the right to make, in the
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Grosso, Campus Sinop, destinado a publicacédo de artigos inéditos ou revisdes cientificas que
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publicado como exemplo). Para Resumo (portugués e inglés), palavras-chaves (portugués e
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2010)", "(Henze & Brown, 2010)", "(Henze et al., 2010)", "... conforme afirmaram Henze et
al. (2010)". As referéncias no fim do texto deverdo ser apresentadas em ordem alfabética,
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Artigo completo:
TIAN, G., KOLAWOLE, GO. Comparison of various plant residues as phosphate rock
amendment on Savanna soils of West Africa. Journal of Plant Nutrition 27: 571-583, 2004.
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Livro:

BOLLAG, J.M., Stozky, G. . Soil biochemistry. Marcel Dekker, New York, USA. 519 p.
2000

Capitulo de livro:
MIZRAHI, Y., NERD, A. Climbing and columnar cacti: new arid land fruit crops. In: Janick,
J. (ed.) Perspectives on new crops and new uses. ASHA Press, Alexandria, USA. p. 358-366,
1999.

Tese ou dissertagéo:
OLIVEIRA NETO, F.V. . Neurorrafia latero-terminal: estudo experimental no rato. 198f.
(Tese de Doutorado) - Universidade Estadual Paulista, Botucatu, Brasil, 1992.

Referéncia On line:
FAOQ. Food and Agriculture Organization of the United Nations. 2008. http://apps.fao.org/

As referéncias deverdo priorizar artigos publicados em periddicos reconhecidos pela
comunidade cientifica. Preferencialmente, ndo citar trabalhos publicados em eventos ou
teses/dissertacOes. Nao serdo aceitas citacdes de comunicagdes pessoais ou de artigos no
prelo.

As tabelas e figuras devem ser auto-explicativas, em Arial, tamanho 9, numeradas com
algarismos arabicos, inseridas no contexto do texto, com o titulo abaixo para figuras e acima
para tabelas. As tabelas ndo devem ser construidas no Word e ndo poderdo ser inseridas no
texto como figuras. As figuras ndo devem apresentar bordas. Poderdo ser enviadas até 4
(quatro) figuras coloridas (formato jpeg e com tamanho inferior a 800 kbs).

A nomenclatura cientifica deve ser citada segundo os critérios estabelecidos nos Cddigos
Internacionais em cada area.Unidades e medidas devem seguir o Sistema Internacional (SI).

Visando uma melhor visibilidade internacional dos artigos publicados na Scientific Electronic
Archives, o cadastro do artigo devera ser todo realizado em inglés (Titulo, Resumo e
Palavras-chaves, separadas por virgula). Os nomes dos autores deverdo ser abreviados
contendo por extenso apenas o sobrenome (ex: José Carlos Andrade ficaria J. C. Andrade).

A revista adota a licenca do tipo Creative Commons, reservando-a o direito de efetuar, nos
originais, alteracfes de ordem normativa, ortogréfica e gramatical, com vistas a manter o
padréo culto da lingua, respeitando, porém, o estilo dos autores.

Uma vez publicados os trabalhos poderédo ser transcritos, parciais ou totalmente, mediante a
citacdo da Scientific Eletronic Archives, do autor, do volume, paginagéo e ano. As opinides e
conceitos emitidos nos artigos sao de exclusiva responsabilidade do(s) autor(es).
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acordo com as normas serdo devolvidas aos autores.

1. The contribution is original and unpublished and is not being evaluated for
publication elsewhere; otherwise, shall be justified in "comments to the
editor.” No conflicts of interest on the part of the authors.

2. The submission file is in Microsoft Word, OpenOffice or RTF format. The
standardization of the submission were verified according to the instructions to
the authors and all items were inserted in the submission.

3. URLs for the references have been provided where possible.

4. The text is single-spaced; uses Arial 10 for body text and size 9 for Abstract
(Portuguese and English), keywords (Portuguese and English), tables, figures and
graphs and, title (Portuguese and English) uses Arial 14; employs italics, rather
than underlining (except with URL addresses); figures and tables are placed
within the text, not at the end of the document as attachments. Page layout is in
double column. The tables were built in Word and are not included in the text as
a figure.

5. The text follow to the stylistic and bibliographic requirements outlined in the
Author Guidelines, the About the Journal page.

6. The registration of the item will be perfomed in English (Title, Abstract and
Keywords, separated by commas). The authors' names are abbreviated in words
containing only the surname.
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