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RESUMO




Objetivo: Neste estudo a biodisponibilidade de duas formulagBes de meloxicam
(comprimidos de 15mg) foram comparadas. Uma dose de cada formulagio foi administrada

em 24 voluntarios sadios de ambos os sexos.

Materiais e métodos: O estudo foi do tipo aberto, aleatdrio, cruzado, em dois periodos.
As amostras de sangue foram colhidas em intervalos de até 96 horas e as concentragdes de
meloxicam foram analisadas em cromatografia liquida de alta performance (Agilent),
acoplada ao espectrometro de massa (API 2000) equipadas com fonte de ionizaggo do tipo
electrospray operando no modo positivo (ES+) com monitorizagio de reagdes multiplas
(MRM). O precipitado plasmaético protéico foi reconstituido com uma solugdio de
acetonitrila/agua + &cido acético 10mM (20/80; v/v) e injetados na coluna analitica
{(Prevail Cg Spm (150mm x 4.6 mm 1.d.)} do cromatdgrafo de fase liquida. O tempo de
retengdo observado para o meloxicam e tenoxicam (padrio interno) foi de 1.8 ¢ 1.4 min
respectivamente. A média de recuperagio do meloxicam foi 95.9% ¢ o limite de

quantificagio fot de 0.02 pg/mL.

Resultados: As razdes geométricas para o Meloxicam/Movatec® 15 mg foram 101.3%
para a ASCunimo; 99.9% para a ASCire 107.7% para a Cpax Os intervalos de confianca de
90% foram 97.3-105.4%,; 96.0 — 104.0% e 98.8 — 117.4% respectivamente.

Conclusdo: Considerando que 90% dos intervalos de confianga das razdes de ASCatimo,
ASCir € Cmax se encontram dentro de 80-125% do intervalo proposto pela
Agéncia Americana de Alimentos e Medicamentos (US FDA) e aceita pela ANVISA
(Agéncia Nacional de Vigilancia Sanitaria), concluiu-se que a formulagio de meloxicam
elaborado pela Merk S.A. Industrias Quimicas é bioequivalente a formulaciio do Movatec®
em relaclo a taxa e extensdo de absorgdo. Esse método de ensaio € o mais rapido, simples,
especifico, preciso € com acuracia, para os estudos de bioequivaléncia, que os previamente

descritos.
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ABSTRACT




Objective: In this study, the bioavailability of 2 meloxicam 15 mg tablet formulations was
compared. A single dose of each formulation was admunistered to 24 healthy volunteers

(12 males and 12 females).

Material and Methods: The study was conducted using an open, randomized and
crossover design with a 2-week washout interval. The Plasma samples were obtained over
96-hour interval and meloxicam concentrations were analyzed by high performance liquid
chromatography (an Agilent) coupled to a API 2000 turboionspray tandem mass
spectrometry (LC-MS-MS) equipped with an electrospray ionization (ESI) source operating
in the positive ion mode using a cross flow counter electrode and set for the multiple
reaction monitoring (MRM). The plasma protein precipitated was reconstituted with
acetonitrile/water + 10mM acetic acid (20/80; v/v), and inject in a Prevail Cs Sum
(150mm x 4.6 mm i.d.) analytical column reverse phase liquid chromatography.
The retention time observed for meloxicam and tenoxicam (Internal Standard) was 1.8 and
1.4 min, respectively. The mean recovery of meloxicam was 95.9% and the Limit of

Quantification was 0.02 pg/mL.

Results: Geometric mean of Meloxicam/Movatec® 15 mg individual percent ratio was
101.3% for AUCaq, 99.9% for AUCo. and 107.7% for Crax. The 90% confidence interval
was 97.3-105.4%; 96.0 — 104.0% and 98.8 — 117.4%, respectively.

Conclusion: Since the 90% CI for both AUCj.y, AUCe. and Cyy, ratios were all inside the
80-125% interval proposed by the US Food and Drug Administration Agency and accept
by Brazilian ANVISA (Sanitary Surveillance Agency), it was concluded that meloxicam
formulation elaborated by Merck S.A. Indistrias Quimicas is bioequivalent to Movatec®
formulation for both the rate and the extent of absorption. This assay method was a fast,
simple, specific, precise and accurate for the bioequivalence study of meloxicam than has

previously been described.

Abstract
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Agentes antiinflamatérios e inflamacao

Os principais agentes antiinflamatérios sdo divididos em dois grupos distintos:
os anttinflamatorios esteroides, representado pelos glicocorticdides e pelos agentes

antiinflamatorios ndo esteroidais (AINES)

Os ghicorticoides sdo esterdides secretados pelo cortex da glandula supra-renal
que desempenham efeitos metabdlicos em carboidratos e nas proteinas. Devido 3 atividade

antiinflamatoria e imunossupressora sdo comumente utilizados em terapéutica.
(Rang et al., 2004)

Os AINES sfo os agentes terapéuticos mais amplamente utilizados no mundo.
Muitos desses farmacos apresentam trés tipos de efeitos principais: os efeitos
antiinflamatorios, que modificam a reacio inflamaténa; os efeifos analgésicos,
que reduzem certos tipos de dores e os efeifos antipiréticos, que reduzem a temperatura
corporea elevada. (Rang et al., 2004).

O processo inflamatorio € desencadeado normalmente pela agio de um estimulo
nocivo externo ou um “corpo estranho” que, causando uma injiria tecidual, resulta na
liberagdo de acido araquiddnico, atraves da agio da enzima fosfolipase A2 nos fosfolipidios
de membrana. Posteriormente, o acido araquidonico € convertido em prostagladinas através
da acdo de um complexo enzimatico denominado ciclooxigenase (COX). A acgdo das
prostaglandinas no processo inflamatorio agudo é responsavel pelos sinais cardinais de
rubor, calor, tumor e dor. Uma inflamagio pode ser resolvida por mecanismos bioldgicos
ou com a utilizagdo da terapéutica medicamentosa através da inibigdo da COX e

conseqiientemente da formacio das prostaglandinas.

Em 1991 foi descoberto em estudos com embrides de galinhas, uma forma
indutivel da COX (COX-2) que, apesar de similar & forma constitutiva (COX-1),
apresentava uma estrutura diferente e era codificada por um gene diferente.
(Xie et al. 1991) Deste momento em diante, foi atribuida a enzima COX-1 a
responsabilidade em liberar prostaglandinas protetoras e fisiologicas, € que sua inibigdo
resultaria nos efeitos adversos dos AINES como sangramento e ulceragio no trato
gastrointestinal (TGI), broncoconstricdo, diminuicdo fungdo plaquetiria e dos efeitos

uteroténicos e da funcdo renal. {(Vane, 1994)

Introducdo
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Por sua vez a enzima COX-2 seria responsavel em liberar prostaglandinas
relacionadas ao processo infamatorio, e que resultana em dor, febre e inflamacio,
ficando sua inibiggo como benéfica no processo inflamatorio, ndo interferindo na fungio
plaquetaria. (Vane, 1994) A partir disto, iniciou-se uma corrida industrial para sintese de
AINES inibidores seletivos para COX-2, evitando os efeitos colaterais que a inibi¢do da

COX-1 traz.(Hawkey, 2002)

Asstm, com a presenga deste novo tipo de droga, surgiu a classificagdo de
seletividade entre os medicamentos inibidores da COX sendo ela: seletivos para COX-1,
ndo-seletivos para COX-1, seletivos para COX-2 e altamente seletivos para COX-2.
(Silva, 2005)

No entanto, com © passar do tempo véarios estudos demonstraram que a COX-2
também possui fungdes fisiologicas, ndo tendo papel somente em estados patologicos como
se pensava (Fitzgerald, 2003), passando os medicamentos altamente seletivos para COX-2
a serem prescritos seguindo recomendacbes da Camara Técnica de Medicamentos -
CATEME. (Brasil, 20052)".

Apresentacio do grupo farmacolégico e terapéutico

O meloxicam € um AINE que atua nos processos inflamatorios e de dor,
indicada para doengas como a osteoartrite, artrite reumatdide e da espondilite anquilosante,

(Dequeker et al., 1998; Hawkey et al.,1998), sem contudo, interferir na evolugdo da doenga.

O meloxicam pertence a classe farmacolégica do acido enolico, um dos
derivados do grupo das oxicanas, que nos estudos farmacologicos em animais
(ratos, camundongos, coelhos, porcos da India, gatos e cdes) apresentou propriedades

antiinflamatorias, analgésicas e antipiréticas. (Engelbardt, 1996)

' http://anvisa.gov br/farmacovigilancia/informes/2005/informe_1.htm
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Estrutura quimica

Quimicamente conhecido como [4-hidroxi-2-metil-N-(5-metil-2-tiazol)-2H-1,2
benzotiazina-3-carboxamida-1,1-dioxido}] (Hassan, 2002), o meloxicam foi lancado na
Inglaterra em dezembro de 1996, (Noble e Balfour, 1996) e apresenta a seguinte estrutura

OH
Hy
O
043@0 CH,

Figura 1- Estrutura molecular do meloxicam

molecular. (Fig 1)

Mecanismo de acio

O mecanismo de agdo do meloxicam esti em sua capacidade de inibir a
biossintese de prostaglandinas, via ciclooxigenase. Difere-se dos AINES tradicionais por
desempenhar uma seletividade preferencial na inibi¢io da enzima COX-2.
(Vane e Botting, 2000)

Propriedades farmacolégicas

Em estudos sobre osteoartrite e artrite reumatdide o uso de comprimidos de
7,5 mg e 15 mg de meloxicam, mostraram menores efeitos gastrointestinais adversos,
(graves ¢ ndo graves) que os comprimidos de piroxicam (20mg), diclofenaco de liberagio
lenta (100mg) e de naproxeno (750 e 100mg). (Distel et al., 1996)

Introdugiio
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Tal vantagem terapéutica se justifica pela sua ag¢io de inibicio preferencial da
enzima COX-2, mostrando ser aproximadamente 10 vezes mais potente contra COX-2

que COX-1, em experimentos in vitro e ex vivo. (Hawkey et al.,1998)

Busch et al. (1996) mostrou que o meloxicam ndo sofreu qualquer mudanga nas
curvas plasmaéticas de concentragio e concentragio plasmatica maxima quando
administrado juntamente com cimetidina ou maalox. Sua associacBo com aspirina
aumentou as concentragdes plasmaticas do medicamento. Este estudo concluiu que essas
diferengas n3o deveriam ser consideradas relevantes e nenhuma modificagdo na dose de
meloxicam deveria ser feita quando este fosse administrado juntamente com aspirina,

maalox ou cimetidina.

O tempo médio da agdo analgésica ndo se mostrou significantemente diferente
entre as formulacbes intramusculares e orais, demorando uma média de 80 minutos e

89 minutos, respectivamente. (Euller-Ziegler et al.,2001)

Como € de se esperar de uma droga de agdo seletiva sobre COX-2,
o meloxicam ndo interferiu na funcdo plaquetaria, nao prolongou o tempo de sangramento e
também ndo demonstrou efeitos nos estudos de agregagio e nas taxas de tromboxano-B2,
(Knijff-Dutmer et al., 2002). Diante do exposto, ela pode ser empregada como medicagio

pré-operatoria para controle de dor e edema em procedimentos cirirgicos odontologicos.

O compartimento sinovial é o local de agdo destas drogas, desta forma as
concentragoes da droga no fluido sinovial tornam-se mais relevantes que as concentragdes
plasmaticas. A sua ag@o antiinflamatoria crénica nas artropatias podem ser explicadas pelas
concentragdes substanciais de meloxicam encontradas no fluido sinovial. Devido a essas
caracteristicas € uma droga que pode ser bem empregada no controle da dor de disfungbes

da articulagdo témporo mandibular (ATM).

Farmacocinética

O meloxicam ¢ bem absorvido tanto pelo trato gastrintestinal como pelo retal,
demonstrando sua biodisponibilidade absoluta em 90% (Marcelin-Jiménez et al, 2005).

As concentragOes plasmaticas de meloxicam 15 mg atingem os nivets maximos (Cepax )

Introdugdo
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em 1,5 horas apds a administragio intramuscular e em 6 horas quando administrado

oralmente. (Euller-Ziegler et al_, 2001)

Este medicamento ¢é rapidamente e completamente absorvido apos
administragio intramuscular de 15 mg, proporcionando uma biodisponibilidade absoluta de
102%. (Narjes et al.,1996) Conseqiientemente, a biodisponibilidade do meloxicam apés

administrac@o intramuscular e oral sdo comparaveis.

O meloxicam liga-se as albuminas plasmaticas em mais de 99% e rapidamente
penetra nos espagos perivasculares, demonstrando um volume de distribuicdo entre
0.1 e 0.2 L/Kg. (Degner et al.,1994). Seu Clearance se faz de 0,4 a 0,7 L/h enquanto sua
meia vida plasmatica varia de 13 a 20 h. (Schmid et al., 1995; Davies e Skjodt ,1999)

O meloxicam é metabolizado em 4 metabdlitos farmacologicamente inativos,

antes de ser excretado em igual extens3o na urina e nas fezes. (Panara et al., 1999)

Reacdes adversas e interacoes medicamentosas
Reacdes adversas

O uso de AINES esta associado a uma grande incidéncia de efeitos adversos no
TGI, dentre eles: dispepsia, nausea, vOémito, dor abdominal, constipagdo, flatuléncia e
diarréia sdo as ocorréncias mais comuns. Em um estudo com 9323 pacientes portadores de
osteoartrite, 4635 foram tratados diariamente com 7,5mg de meloxicam por 28 dias,
comparados a 4688 tratados com diclofenaco em comprimidos de 100mg de liberagao
lenta, incidiram 27% e 32% de efeitos adversos, desses 13% e 19% respectivamente,

se relacionavam ao TGI. (Hawkey et al., 1998)

Neste mesmo ano, em um outro estudo com pacientes portadores de
osteoartrite, 4320 receberam 7,5 de meloxicam por 28 dias e outros 4336 receberam
20mg de piroxicam pelo mesmo periodo, resultando em 22,5% e 27,9% de efeitos adversos,

desses 10,3% e 15,4% se relacionavam ao TGI, respectivamente. (Dequeker et al.,1998)

Introdugdo
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Laporte et al., (2004), em um estudo multicéntrico em 18 hospitais da Espanha
e Italia, avaliou que 38% dos casos de sangramento no TGI superior em pacientes com mais
de 18 anos, estavam relacionados ao uso de AINES. Desses, o meloxicam representou
5,7% dos casos, que entre os AINES inibidores seletivos de COX-2 estudados, ficou
somente atras do rofecoxib, que acometeu 7,2% dos mesmos. O trabalho nio confirmou
que quanto maior a seletividade para COX-2 dos AINES, menor risco de sangramentos no

TGl superior.

Outros efeitos adversos foram observados em uma freqiiéncia acima de
1% como anemia, prurido e erupcfio cutdnia, escotomas e cefaléias e edema no sistema
circulatério. (PDR, 2001)

Interacoes medicamentosas

A administracdoc de meloxicam com outros  antiinflamatorios,
incluindo derivados do acido salicilico podem aumentar o risco de tlceras e sangramentos
gastrintestinais, bem como o uso concomitante com anticoagulantes orats, ticlopidina,

heparina parenteral, tromboliticos: aumenta o risco de hemorragia no TGI.

Ha relatos de que os antiinflamatérios aumentam a concentragio de litio no
sangue, aumentam a toxicidade no sangue do metotrexato ¢ aumentam a toxicidade causada

pela ciclosporina aos rins.

O uso concomitante de antiinflamatorios com beta-bloqueadores, inibidores da
enzima conversora de angiotensina, vasodilatadores e diuréticos pode diminuir o efeito
desses anti-hipertensivos, porém sua administragio concomitante com antidcidos,

cimetidina, digoxina ou furosemida nfo revelou interagGes farmacocinéticas significativas.

Em caso de superdosagem devem ser tomadas as medidas padrio de
esvaziamento gastrico e de suporte geral. Desconhece-se um antidoto especifico para

meloxicam. Foi demonstrado que a colestiramina acelera a eliminagio do meloxicam.

Introducdo
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Apresentagio comercial e usos em terapéutica
Apresentacio farmacéutica

O meloxicam encontra-se no mercado brasileiro em embalagens de Movatec®
comprimidos de 7,5 mg e de 15 mg dispostos em caixas de 5; 10; 20; 30; 200 e
500 unidades e na forma de solugio injetdvel de 5 ampolas com 10 mg/ml.
(Brasil, 2004a)”

Os comprimidos so redondos de coloragdo amarelo pastel, tendo uma das faces
uma convexidade na qual estd impressa o simbolo da empresa e na outra face ha um codigo
e uma ranhura de particio. A solugdo injetavel é uma solu¢do clara de coloragio

amarelo-esverdeada. (Brasil, 2005b)°,

As formulagGes genéricas apresentam comprimidos de 7,5 mg e de 15 mg em
embalagens com 10 comprimidos, ou 5 ampolas com 15 mg/ml., sendo a EMS, Eurofarma,

Medley e Merk seus principais produtores. (Brasil, 2004b)*

Cada comprimido contém o principio ativo meloxicam e os seguintes
excipientes: citrato de sodio diidratado, lactose, celulose microcristalina, povidona, didxido
de silicio, estearato de magnésio. Cada ampola de 1,5 ml contém 15 mg de meloxicam e os
seguintes excipientes: meglumina, glicofurol, pluronic F68, cloreto de sodio, glicina,
hidroxido de sodio, agua bidestilada. (Brasil, 2005b)°

Dosagem

O meloxicam esta indicado para o alivio da dor e inflamacgo no tratamento de
osteoartrite, na posologia de 7,5 mg ao dia; caso necessario, a dose pode ser aumentada
para 15 mg. Ja para o tratamento da artrite reumatoide seu emprego deve se dar em 15 mg

ao dia, sendo favoravel sua resposta terapéutica, a dose pode ser reduzida para 7,5 mg.

“http://www.anvisa. gov.br/hotsite/genericos/lista/classe pdf
3http://bulario.bvs.br

“hitp:/fwww.anvisa. gov_br/hotsite/genericos/lista/comparativa. pdf
>http://bulario.bvs.br
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Em pacientes com insuficiéncia renal grave, sob tratamento com hemodialise,
a dose diaria ndo deve exceder 7,5 mg e no tratamento prolongado da poliartrite reumatéide

nos pacientes idosos, a posologia recomendada € de 7,5 mg ao dia.

Administracio

O meloxicam esta contra indicado para pacientes que apresentaram
hipersensibilidade ao meloxicam ou aos excipientes de sua formula. Ndo deve ser
administrado em pacientes que apresentaram asma, urticaria ou reagdes alérgicas apds o

uso de acido acetilsalisilico ou outros AINES.

Para pacientes com tlcera péptica, insuficiéncia hepatica grave ou insuficiéncia
renal grave ndo dialisada, o emprego de meloxicam esta contra indicado, bem como durante

a gravidez ou na lactagdo.

A dose diaria total de meloxicam nfo deve exceder 15 mg. Os comprimidos
devem ser ingeridos com um pouco de agua ou com outro liquido, podendo ser
administrados juntamente com alimentos sem ter sua absor¢do comprometida, sendo contra

indicado na faixa etaria de 0 a 12 anos de idade.

O meloxicam injetavel deve ser administrado na dose de uma ampola ao dia
(15mg) por via intramuscular profunda, nunca utilizando a via intravenosa.
Como a posologia em criangas e adolescentes ainda ndo foi estabelecida, o uso da solucdo
injetavel deve ser restrita aos adultos, e contra indicada em pacientes tratados com

anticoagulantes, ja que podem ocorrer hematomas intramusculares.

Nio se deve misturar o meloxicam injetavel com outras drogas na mesma

seringa devido a possibilidade de incompatibilidade.

Medicamentos referéncia, genéricos e bioequivaléncia

A instituicio de medicamentos genéricos no Brasil se fez através da
Lei N 9.787 de 1999, cuja finalidade era prover medicamentos de qualidade certificada a

um custo mais reduzido. (Brasil, 1999)
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Definimos medicamento genérico como sendo equivalente farmacéutico em
relagio ao medicamento de referéncia ou inovador, que se pretende ser com este
intercambiavel, geralmente produzido apés a expiragdo ou renincia da protegdo patentaria
ou de outros direitos de exclusividade, comprovada a sua eficicia, seguranga,
gualidade (Brasil, 1999)

O medicamento de referéncia €, geralmente, o inovador cuja biodisponibilidade
foi determinada durante o desenvolvimento do produto e que teve sua eficicia e seguranga
comprovadas por meio de ensaios clinicos, antes da obtengdo do registro para
comercializa¢do. Nesse caso, a empresa fabricante desenvolveu a formulagdo e a forma
farmacéutica adequadas a via de administra¢do e ao objetivo terapéutico do medicamento,
estabelecendo e validando os processos de fabricacdo, bem como as especificagdes que

deverdo ser reproduzidas posteriormente, lote a lote. (Storpirtis, 1999)

Para 0 medicamento genérico, o fabricante deve investir no desenvolvimento
farmacotécnico de um produto que cumpra com as mesmas especificacbes in vitro,
em relagio ao medicamento de referéncia. Entretanto, aceita-se que a formulagdo ¢ o
processo de fabricag@o ndo sejam idénticos, o que geralmente ocorre devido aos diferentes
equipamentos e fornecedores de matérias-primas empregados por distintos fabricantes,
desde que essas diferencas nio comprometam a bioequivaléncia entre os produtos.

(Dighe, 1999)

A equivaléncia farmacéutica entre dois medicamentos relaciona-se &
comprovagdo de que ambos contém o mesmo farmaco (mesma base, sal ou éster da mesma
molécula terapeuticamente ativa), na mesma dosagem e forma farmacéutica, o que pode ser
avaliado por meio de testes in vitro (WHO, 1999). Portanto, pode ser considerada como um
indicativo da bicequivaléncia entre 0s medicamentos em estudo, sem, contudo, garanti-la.
(Storpirtis et al., 2004)

A legislagdo brasileira, tendo como base a regulamentacio técnica e a
experiéncia de diversos paises na area de medicamentos genéricos, estabelece que para um
medicamento ser registrado como genérico € necessario que se comprove sua equivaléncia
farmacéutica ¢ bioequivaléncia (mesma biodisponibilidade) em relacdo ao medicamento de
referéncia indicado pela ANVISA (Brasil, 2003).
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Tal fato, aliado ao cumprimento das boas praticas de fabricacio e controle de
qualidade (BPFC), fornecem as bases técnicas e cientificas para a intercambialidade entre o
genérico e seu medicamento de referéncia, uma vez que, nesse caso, ambos podem ser
considerados equivalentes terapéuticos, ou seja, medicamentos que apresentam a mesma

eficcia clinica e 0 mesmo potencial para gerar efeitos adversos (Brasil, 2002)

Desse modo, o teste de bioequivaléncia realizado de acordo com as boas
praticas de clinica (BPC) e de laboratdrio (BPL), empregando-se voluntarios sadios,
¢ fundamental para garantir que dois medicamentos que comprovaram a equivaléncia
farmacéutica apresentaric o0 mesmo desempenho no organismo em relagio a
biodispomibilidade, expressa em termos da gquantidade absorvida do farmaco, a partir da

forma farmacéutica administrada, e da velocidade do processo de absor¢do. (Brasil, 2002)

Fator economico

A finalidade da instituicdo dos medicamentos genéricos no Brasil € o aumento
do acesso de medicamentos a populagdo através da reduciio dos pregos dos medicamentos,
porém este objetivo ndo foi plenamente atingido, uma vez que a redugdo ocorrida ndo foi
suficiente para que a populagdo mais carente pudesse vir a adquirir estas medicagdes.
Ou seja, a populagdo que se beneficia continua sendo aquela que j& adquiria a medicagdo.
{De Padua, 2003)

Porém os pacientes que fazem uso continuo do meloxicam, € substituiram o
medicamento referéncia pelo medicamento genérico dos laboratorios Merck, EMS,
Eurofarma e Medley tiveram em média, segundo a ANVISA (Brasil, 2004b)°, uma reducéio
de preco de 42,10%, o que representa, ao final do més, uma economia de aproximadamente
R$ 21,00 para os comprimidos de 15 mg.

Os estudos de bioequivaléncia sdo constitnidos basicamente por trés etapas
sendo elas: clinica, analitica e estatistica. Além de comprovar a bioequivaléncia da
formulacio de meloxicam do Laboratdrnio Merck Industria Quimicas S.A. neste estudo,
buscou-se o aprimoramento da etapa analitica. No presente trabalho foi validado um

método suficientemente preciso e mais rapido que os existentes na literatura.

®http:/fwww.anvisa.gov_br/hotsite/genericos/lista/comparativa. pdf
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O objetivo do trabalho foi avaliar, em voluntérios sadios de ambos os sexos se a
formulagdo de meloxicam 15 mg da Merck S.A. Indastria Quimicas é bioequivalente a
formulacio de meloxicam 15 mg do produto de referéncia da Boehringer Ingelheim -

Movatec®.
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ABSTRACT

Objective: In this study, the bioavailability of 2 meloxicam 15 mg tablet formulations was
compared. A single dose of each formulation was administered to 24 healthy volunteers
(12 males and 12 females). Material and Methods: The study was conducted using an open,
randomized and crossover design with a 2-week washout interval. The Plasma samples
were obtained over 96-hour mnterval and meloxicam concentrations were analyzed by high
performance liquid chromatography (an Agilent) coupled to a API 2000 turboionspray
tandem mass spectrometry (LC-MS-MS) equipped with an electrospray ionization (ESI)
source operating in the positive ion mode using a cross flow counter electrode and set for
the multiple reaction monitoring (MRM). The plasma protein precipitated was reconstituted
with acetonitrile/water + 10mM acetic acid (20/80; v/v), and inject in a Prevail C8 S5um
{(150mm x 4.6 mm id.) analytical column reverse phase liquid chromatography.
The retention time observed for meloxicam and tenoxicam (Internal Standard) was
1.8 and 1.4 min, respectively. The mean recovery of meloxicam was 95.9% and the

Limit of Quantification was 0.02 ug/ml.

Results: Geometric mean of meloxicam/Movatec® 15 mg individual percent ratio was
101.3% for AUClast, 99.9% for AUCO-0 and 107.7% for Cmax. The 90% confidence
interval was 97.3-105.4%; 96.0 — 104.0% and 98.8 — 117.4%, respectively.

Conclusion: Since the 90% CI for both AUClast, AUCO-o0 and Cmax, ratios were all
inside the 80-125% interval proposed by the US Food and Drug Administration Agency
and accept by Brazilian ANVISA (Sanitary Surveillance Agency), it was concloded that
meloxicam formulation elaborated by Merck S.A. Indastrias Quimicas is bioequivalent to
Movatec® formulation for both the rate and the extent of absorption. This assay method

was a fast, simple, specific, precise and accurate for the bioequivalence study of meloxicam

than has previously been described.

Key Words: meloxicam - bioequivalence - high-performance liquid chromatography -

tandem mass spectrometry (LC-MS-MS)
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INTRODUCTION

Constitutive cyclooxygenase (COX-1) enzyme is present in cells under
physiological conditions, whereas COX-2 enzyme is induced by some cytokines, mitogens,
and endotoxin presumably in pathological conditions, such as inflammation.
[Mitchell et al. 1993] The identification and development of selective inhibitor
COX-2 drugs, will lead to advances in the therapy of inflammation.

Meloxicam, is chemically designated as [4 - hydroxy -2- methyl - N -
(5-Methyl-2-thiazolyl ) - 2H-1,2-benzothiazine - 3 - carboxamide -1, 1-dioxide] is a new
nonsteroidal anti-inflammatory drug (NSAID) belonging to the enolic acid group.
An oxicam derivative with molecular weight 3514, and empirical formula is
C14H13N30482. [PDR 2001]. Figure 1-A

Meloxicam inhibits cyclooxygenase {COX)-2 more potently than COX-1 and
has been extensively evaluated in rheumatic disorders. When administered orally at a daily
dose of 7.5 mg in osteoarthritis or 15 mg for chronic inflammatory rheumatism (rheumatoid
arthritis or ankylosing spondylitis), meloxicam is a effective as traditional NSAIDS and is
associated with superior gastrointestinal tolerability [Dequeker et al. 1998;
Hawkey et al. 1998].

During acute, painful exacerbations of rheumatoid arthritis and sciatica,
meloxicam has demonstrated potent analgesic and anti-inflammatory after oral
administration (tablets or oral suspension). In such cases the therapy may initially be
administered intramuscularly (IM) [Euller et al. 2001].

Meloxicam is twelve to fifty-fold more selectivity to COX-2 than
COX-1[Hawkey 2002; Layton et al. 2003], and lacks an inhibitory effect on platelet
aggregation in therapeutic doses [Hanft et al. 2003] even at supratherapeutic doses, does
not reach levels that result in decrease in vivo platelet function, as measured by bleeding
time and aggregometry, did not interfere with platelet-mediated homeostasis
[Rinder et al. 2002; Pairet and Ryn 1998]. This drug behaviour permits to be used as pre

and post operative medication for cirurgic deontological procedures.
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Meloxicam tablets can be administrated without regard to timing of meals and
antacids, it is high absorbed, and the bioavailability is 89% [Busch et al. 1996]. It is bound
to plasma proteins about 99.5% and reaches the maximum concentration in four to
five hours after oral administration. meloxicam is almost completely metabolized to
four pharmacologically inactive metabolites in the liver, and excreted in equal extents in the

urine and feces [Panara et al. 1999].

The methods used to Bioequivalence studies are poorly sensitive for a
pharmacokinetics profile of meloxicam. The first one who described a method to estimate
meloxicam in biological samples was Velpadiam in 1999 [Velpadian et al. 2000],
using a HPLC and UV detection with piroxicam as the internal standard (LS),
The analytical method were capable of detecting a minimum concentration of 0.029 png/mL

and the limit of quantification (LOQ) was 0.1 pug/mlL.

Dasanti et al. using HPLC system and UV detection, developed a method
without the solvent extraction procedure. 12 healthy male volunteers received an oral dose
of 30 mg of meloxicam, and the pharmacokinetics parameters were made with a LOQ of
0.050 ug/mL. The retention time observed for meloxicam and piroxicam (I.5.) were 6.0 and

4.0 min, respectively. [Dasanti et al. 2001].

In 2002 developed a very sensitive and selectivity method to determination of
meloxicam in human plasma using a single 15 mg oral dose, with LC-MS-MS detection
with LOQ of 0.00896 ug/ml. his newly assay method construct the pharmacokinetic
profile of this drug for up to 120 h, with a retention time of 2.5 min. [Wiesner et al. 2002]

In the present study, a fast, sensitive and specific LC-MS-MS method to
quantify meloxicam in human plasma, using tenoxicam (Figure 1-B) as the Internal
Standard, is described. LC/MS/MS is becoming one of the most common techniques
employed for the quantification of drugs in biological matrices. The present method was
employed in a bioequivalence study of two meloxicam 15 mg tablet formulations:
meloxicam from Merck S.A. Indistria Quimica, as the test formulation, and Movatec®
from Boehringer Ingelheim, as the reference formulation. The bioequivalence study was
conducted using an open, randomized, a single crossover design with a 2-week washout

interval with 24 healthy volunteers (12 males and 12 females).
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METHODS AND MATERIAL
Clinical Protocol

Twenty-four healthy volunteers aged by 21 and 42 years and within 15% of the
ideal body weight, were selected for the study. The male group was composed of
12 volunteers (30 £ 5.5 years, mean + SD, range 22-40 years), height between 166.0 and
183.0 cm (175.0 + 4.9 cm), weighing between 63.3 and 84.5 kg (74 + 8.1 kg).
The female group was composed of 12 volunteers (31.5 £ 5.9 years; range: 21-42 years),
height between 149.0 and 170.0 cm (158.4 £ 6.9 cm), weighing between 43.0 and 69.2 kg
(57.1 £ 6.6 kg).

All subjects gave written informed consent after they were able to comprehend
the full nature and purpose of the study. The clinical protocol was approved by
State University of Campinas ethics committee. The volunteers were free from significant
cardiac, hepatic, rtenal, pulmonary, neurological, gastrointestinal, and hematological
diseases, as assessed by general physical examination, ECG, and the following laboratory
tests: blood glucose, urea, uric acid, creatinine, aspartate aminotransferase (AST), alanine
aminotransferase  (ALT), alkaline phosphatase, L-y-glutamyl-transferase (v-GT), total
bilirubin, albumin and total protein, tryglicerides, total cholesterol, hemoglobin, hematocrit,
platelet count, total and differential white cell counts, feces parasitological examination and
routine urinalysis. All subjects were negative for HIV, HBV (except for serological scar)

and HCV. All female volunteers were negative for pregnancy test (BHCG).

The study was conducted in an open randomized a single crossover balanced
design with a 2-week washout period between the doses. During each period, the volunteers
were hospitalized at 8:00 p.m. having an evening meal at 8:30. At 7:00 am. in the
following morning all volunteers received a single 15 mg meloxicam tablet of either
formulation. Water (200 mL) was given immediately after drug administration.
All volunteers were required to remain fasten until four hours after dose when a standard
breakfast at 11:30 am. were available. A standard lunch was provided after six, mine

(coffee break), twelve and twenty four (evening meal) hours after dosing. No other food
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was permitted during the “in-house” period. Liquid consumption was permitted ad libitum
but xanthine-containing drinks including tea, coffee, and cola were avoided. Food was also
xanthine-free. Smoking was not allowed during the “in-house” period. All subjects were
requested to stay in the clinical for a 24h period after drug administration. Systolic and
diastolic arterial pressure (measured non-invasively with a sphygmomanometer), heart rate

and temperature were recorded just before and hourly after drug administration.

Formulations

Meloxicam 15 mg tablet formulations: meloxicam from Merck S.A. Inddstria
Quimica, (batch pumber 21010, expiry date mar/2004) as the test formulation,
and Movatec® from Boehringer Ingelheim (batch number 3181, expiry date jan/2004)

as the reference formulation.

Drug analysis

Blood samples (6 mL) from a suitable antecubital vein were collected into
EDTA-containing tubes before and 0, 2, 4, 6, 6.5, 7, 7.5, 8, 8.5, 9, 9.5, 10, 11, 12, 14, 16,
18, 24, 48, 72 and 96h after the administration of each meloxicam tablet formulation.
The blood samples were centrifuged at 2000 g for 10 min at room temperature and the
plasma was decanted and stored at —20°C until assayed for their meloxicam content.
meloxicam plasma concentrations were determined by a validated method using
high-pressure liquid chromatography coupled to a mass spectrometer (L.C-MS-MS).
The full details of the methodology employed was disclosed on the validation procedure
described on the report entitied The determination of meloxicam in Human Plasma by
LC-MS-MS using Tenoxicam as the Internal Standard, elaborated by the Cartesius
Analytical Unit (Sfo Paulo, SP, Brazil). All samples from a single volunteer were analyzed

in the same run in order to avoid inter-assay variations.

Sample Extraction

The procedures described here were applied not only for subject samples,

but also for the extraction of calibration curve and quality control standard samples.

2d%
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Frozen human plasma was thawed at room temperature and centrifuged at 2000 g for
10 minutes at 4°C to precipitate solids. A 200 uL volume of plasma were introduced into
appropriate glass test tubes; with 50 pL  of the internal standard solution
(Tenoxicam 5 pg/mL in 50: 50 methanol:water solution) and 20 pb of formic acid (23 M),
using a Eppendorf pipette, and vortex-mix the samples for approximately 10s. A mixture of
Diethyl-ether / hexane (80/20; v/v, 4.0 mL), using a repeating pipette, was added to each
tube and the samples were vortex-mix for 40 s. Then the samples were centrifuged
(10 min at 2000 g) and the organic phase was transferred to another set of clean tubes.
The organic solvents were evaporated using a flow of nitrogen at 37°C and the dry residue
was reconstituted with 200 pL of Acetonitrile/water + 10 mM acetic acid (20/80; v/v)
and vortex-mix for 15 s to reconstitute the residues. The extracts were transferred into

individual vials, capped and placed in an autosampler rack.

Liquid chromatographic and mass spectrometric conditions

An Agilent HPLC system consisting of a liquid chromatograph (G1311A) and a
solvent degasser (G1322A) was used for all analyses. The chromatographic system
consisted of a Prevail C8 analytical column, 5 pm (150 mm x 4.6 mm i.d.) at a flow rate of
1.5 mL/min. The column operated at room temperature and the pressure of the system was
80-90 bar. The autosampler operated at room temperature and the injection volume was
3 uL. A split of the column eluant of approximately 01:15 was included so that only
approximately 100 pL/min entered the mass spectrometer. Under these conditions,
typical standard retention times were 1.4 min for the IS and 1.8 min for de meloxicam.

The mobile phase was Acentonitrile/Water (70/30; v/v).

Mass spectrometry was performed using an API 2000 mass spectrometer,
equipped with an turboionspray system, source operating in the positive ion mode using 2
crossflow counter electrode and set for the multiple reaction monitoring (MRM) mode.
Data acquisition and analyses were performed using the software Analyst (v. 1.3.2) rumning
under Windows NT (v. 4.0) on a Dell PC.
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Method development

Full-scan positive mass spectra showed the protonated molecules, [M + H]+,
of m/z 351.9 for meloxicam and 338.0 for the IS. The most abundant ion in the product ion
spectra was at m/z 115.1 for meloxicam and at m/z 121.2 for the IS. Full-Scan mass and
product ion spectrograms of meloxicam and tenoxicam (IS) are illustrated in Figure 2 and

Figure 3, respectively.

Suppression of the MS signal (“ion suppression”) can be caused by
contaminants (e.g. salts) in the LC eluant entering the MS. Thus, a non-specific extraction
procedure may produce ion suppression that could interfere with the analysis of the
samples. The effects of the sample preparation method (for the matrix that is being

analyzed) on the variability of the electrospray ionization response should be determined.

Ionic suppression

To assess the effect of ion suppression on the MS/MS signal of the analyte,
meloxicam, and the internal standard, Tenoxicam, the extraction procedure described
“Sample extraction” was evaluated. The experimental set-up consisted of an infusion pump
connected to the system by a “zero volume tee” before the split and the HPLC system
pumping the mobile phase, which was the same as that used in the routine analysis of
meloxicam, i.e. acetonitrile/water (70:30 v/v) +50 mM acetic acid 1.5 mL/min.
The infusion pump was set to transfer (50 ul/min) of a mixture of analyte and internal
standard in mobile phase (both 50 ug/mL). A sample of human pooled blank plasma was
extracted by the extraction procedure. The reconstituted extract was injected into the HPLC
system while the standard mixture was being infused. In this system any ion suppression

would be observed as a depression of the MS signal.

Pharmacokinetic and statistical analysis

The maximum concentration reached (Cmax), the Area Under the Curve from
the time of dosing to the last measurable concentration (AUClast) and the AUC from the
time of dosing extrapolated to infinity (AUCO-0) were compared. The AUC were
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calculated using the log-linear trapezoidal method. The maximum observed plasma
concentration (Cmax) and the time taken to .achieve this concentration (Tmax) were
obtained directly from the curves. The Areas Under the Curve from the time of dosing to
the last common measurable concentration for both drugs (AUClast(paired)), the time of
maximum concentration reached (Tmax), the estimated half-life (t1/2) and constant of

elimination (ke) were also calculated, although not used for comparison.

The 90% CI of the geometric mean for the individual test/reference ratios
(Meloxicam/Movatec®) for AUClast, AUCO-0 and Cmax were obtained to assess the
bioequivalence between formulations. The inclusion of the 90% CI for the ratios in the
80-125% range (US Food and Drug Administration) and accept by Brazilian ANVISA, was
analyzed using a parametric (ANOVA) for log-transformed data.

The sofiware used included WinNonLin Professional Network Edition
(Scientific Consulting, v. 1.5), Bioequivalence Program for Two-Period Crossover Studies
(Herman P. Wijnand, v. 3.4), Microsoft Excel (v. 7.0) and GraphPad Prism (v. 3.02).

Assay performance
Specificity

To test the specificity, blank samples of human plasma were obtained from four
individuals. Each blank sample were tested for interference using the proposed extraction
procedure and chromatographic or spectroscopic conditions and compared with those
obtained with an aqueous solution of the analyte at a concentration near to the Limit of

Quantification.

Determination of the Limit of Quantification

Limit of Quantification were defined taking into account the method sensitivity,
the precision and the accuracy. Three low concentration values, around the anticipated
1.OQ, where tested with duplicate analytes included in the curve. To evaluate precision and
accuracy, specific quality control samples were also included in the validation procedure.

Although sensitivity was good enough to quantify even lower values, measures were taken
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to guarantee a LOQ near to 1,65% of the anticipated Cmax. As so, the LOQ validated under
the condition found during the pre-study validation was of 0.02 pg/mL. The quality control
samples were fixed at concentrations of 0.06, 0.40 and 1.5 ug/mL (QCA, QCB, and QCC,
respectively).

Linearity

Linearity was determined to assess the performance of the method. A linear
least-squares regression with a weighting index of 1/x was performed on the peak area
ratios of meloxicam and IS vs. meloxicam concentrations of the seven plasma standards
(0.02, 0.05, 0.10, 0.20, 0.50, 1.00 and 2.00 ug/mL) in duplicate to generate a calibration

curve.

Recovery

Preliminary experiments were conducted to evaluate the recovery with the
extraction method described above. The recovery (%) was calculated as the ratio of the
peak area for extracted blank plasma spiked with each standard concentrations
(0.06, 0.40 and 1.5 pg/mL) relative to the peak area of the equivalent unextracted solutions
in methanol/water (50/50, v/v).

Precision and accuracy

Within- and between-run precision was determined as the relative standard
deviation, RSD(%) = 100(SD/M) and the accuracy as the percentage relative error,
RE(%) = (E-T)(100/T), where M is the mean, SD is the standard deviation of M, E is the

experimentally determined concentration and T is the theoretical concentration.

Stability
Quality control samples (QCA, QCB and QCC) were subjected to

112h-autosampler room temperature stability tests, short term (6h) room temperature and

three freeze (-20°C) & thaw cycles stability tests. For long term stability were performed in
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0.06 and 1.5 ug/mL for 136 days and 0.06 and 0.8 ug/mL for 372 days. Subsequently the
meloxicam concentrations were measured in comparison with freshly prepared samples and

the significance of the obtained results was analyzed by the Student’s t-test (p<0.05).

RESULTS
Assay performance

The method was linear for meloxicam from 0.02 to 2.0 ug.mL (r2 > 0.9988)
on repeated calibration curves. The recovery of meloxicam for QCA, QCB and QCC was
95.0%, 96.4% and 96.2%, respectively. For the IS, QCA, QCB and QCC the recovery was
92.8%, 96.4% and 90.6%, respectively. No matrix effect was observed. The limit of
quantification (L.OQ) validated was 0.02 pg/mL defined as the lowest concentration at was
in accordance to the FDA Guideline (less than 20% for precision and inside 80-120%

for the accuracy). Figure 4

Stability tests (Post-processing, freeze-and-thaw, short-term, long-term and
master solution stability) performed indicated that there was no significant degradation

under the conditions described.

In the case of meloxicam and its internal standard, Tenoxicam, there was no
significant ion suppression in the region where the analyte and internal standard are eluted

as shown in Figure 5.

Bioequivalence study

Both meloxicam formulations were well tolerated at the administered dose.
No adverse effects were reported and the biochemical parameters remained unchanged and

within the reference range.

Table 1 shows the values for AUClast, AUCQO-00, Cmax, T1/2 and Tmax.
Table 2 summarizes the bioequivalence analysis of AUClast, AUCO-c0, and Cmax for
meloxicam formulations and for sexes. No period effect was observed for the

pharmacokinetic parameters studied (data not shown). The mean meloxicam plasma
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concentration vs time curve obtained after a single oral dose of each meloxicam

formulation are shown in Figure 6.

Meloxicam peak plasma concentration (Cmax), the time to achieve this
concentration (Tmax) and the terminal half-life (T1/2) were similar to those reported in the

literature. [Euller et al. 2001; Hanft et al. 2001, Dasanti et al. 2002; Wiesner et al. 2003]

DISCUSSION

The use of this model of LC-MS-MS was undertaken to simplify and to
optimize a method for the rapid estimation of meloxicam in small volume biological fluids.
The LC/MS/MS method described herein aggress with the concept of high samples
throughput required for pharmacokinetic assays since it has a shorter retention time
(1.8 min) for meloxicam (than has previously been described) compared with those
reported in the literature (2.7 min - 6.0 min range) [Velpadian et al. 2000; Dasanti et al
2002]. Assays with a short retention time and the absence of late appearing peaks allowed

the analysis of all the samples from a simple volunteer within a working-day period.

The high selectivity of multiple reaction monitoring (MRM) for different
compounds meant that a simple liquid-liquid extraction procedure could be used with

shorter analysis times as mentioned above.

As show in table 1, mean AUClast, AUCO-w0, Cmax, T1/2 and Tmax, values
were similar for both formulations, and an important degree of overlapping was observed

between their 90% for the geometric means.

Table 2 summarizes that 90% CI of mean AUClast, AUCO-oc, and Cmax were
included into the bioequivalence range, ie. 80-125%, when analyzed by parametric
analysis These results mean that both formulations are clearly bioequivalent for the extent

of absorption, as stated by the US Food and Drug Administration authorities (1985, 1993).

Comparing the relative inhibitory activities of NSAIDs against cyclooxygenase
(COX)-1 and COX-2, suggests inhibitors can be classified based on their COX selectivity.
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Standard non-steroidal anti-inflammatory drug can be considered nonselective;
compounds such as meloxicam can be classified as COX-2 preferential, and compounds

such as flosulide and Celecoxcib are selective for COX-2 [Pairet et al. 1998].

COX-1 is the constitutive isoenzime found under physiological conditions in
most tissues, once inhibition is responsible for the disruption of the cytoprotection of the
stomach, kidney function, and inhibition of platelet aggregation, caused by adverse effects
of standard non-steroidal antiinflamatory drugs. Since the discovery of a second 1soenzyme
of cyclooxygenase (COX), COX-2, it has been proposed that its expression is induced,
particularly during inflammatory processes, be coming the target for the selective NSAID.

The meloxicam is approved for use as anti-inflammatory agent for treatment of
theumatic disorders. When administered orally at a daily dose of 7.5 mg in osteoarthritis or
15mg for chronic inflammatory rheumatism (rheumatoid arthritis or ankylosing
spondylitis)[Euller et al. 2001]

The analytical method was successfully utilized for estimating meloxicam in

biological samples, and would be useful for the biopharmaceutical studies on meloxicam.

CONCLUSION

The HPLC/MS/MS method described here for meloxicam quantification in
human plasma agrees with the concepts of fast, high sensivity, specificity and high samples

throughput required for pharmacokinetic assays such as bioequivalence studies.

Since the 90% CI for AUClast, AUCO- and Cmax (linear) ratios were all
inside the 80-125 % interval proposed by the US Food and Drug Administration Agency
[US FDA 1985; US FDA 1993] and accept by Brazilian ANVISA (Sanitary Surveillance
Agency) [Brasil 2003], it was concluded that meloxicam 15 mg tablet formulation
elaborated by Merck S.A. Inddstria Quimica is bioequivalent to Movatec® 15 mg tablet

formulation for both the rate and the extent of absorption.
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Table content

Table 1- Mean pharmacokinetic parameters for 24 volunteers after the administration of

meloxicam formulations.

Table 2- Geometric mean of the individual AUClast, AUC00-, and Cmax ratios

(test/reference formulation) and the respective 90% confidence intervals (CI).

Mlustrations
Figure 1- Chemical structures for the meloxicam (A) and Tenoxicam (B).

Figure 2- Full scan mass spectra of meloxicam (upper panel) and its respective product ion

spectra (lower panel)

Figure 3- Full scan mass spectra of tenoxicam (upper panel) and its respective product ion

spectra (lower panel)
Figure 4- lon suppression experiment (baseline profile after blank plasma extract injection)

Figure 5- Standard peak at the LOQ level. Meloxicam (upper panel) and Tenoxicam

(lower panel}

Figure 6- Meloxicam plasma mean concentration versus time profile obtained after the

single oral administration of 15 mg of the meloxicam tablet formulation.
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Table 1- Mean pharmacokinetic parameters for 24 volunteers after the administration of

meloxicam formulations.

Movatec® Meloxicam

Mean SD Mean SD
AUClast (Jug*h}/mL.) 27.1 10.9 273 10.1
AUCO-oo (fug * h}/mL) 296 13.6 29.1 11.6
Cmax (pg/mL) 1.12 0.3 1.21 0.4
T1/2(h) 2238 8.6 19.45 56

Median (Range) Median {Range)

Tmax(h) — median 20 160 4.0 20 7.0

Table 2- Geometric mean of the individual AUCq .4 AUCo.«, and Cuay ratios {test/reference

formulation) and the respective 90% confidence intervals (CI).

Meloxicam / Movatec® 15 mg Statistical analysis
Power  Geom. mean 90% CI
AUClast % ratio (n=24) 0.100 101.3 973-105.4
AUCO- % ratio (n=24) 0.100 99.9 96.0 - 104.0
Cmax % ratio (n=24) 0.987 107.7 98.8-117.4
AUClast % ratio (n=12) - Man 0.999 104.88 99.77 - 110.24
AUCO0-0 % ratio (n=12) - Man 0.100 104.46 99.93 - 109.19
Cmax % ratio (n=12) - Man 0.925 103.82 93.31-115.51
AUClast % ratio (n=12) - Woman 0.999 97.82 91.80-104.22
AUCO0-¢ % ratio (n=12) - Woman 0.999 95.59 8980 -101.75
Cmax % ratio (n=12) - Woman 0.646 111.74 95.71 - 13046
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Figure 1- Chemical structures for the Meloxicam (A) and Tenoxicam (B)
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Figure 2- Full scan mass spectra of meloxicam (upper panel) and its respective product ion
spectra (lower panel)
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Figure 3- Full scan mass spectra of tenoxicam (upper panel) and its respective product ion
spectra (lower panel)
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Figure 5- Ion suppression experiment (baseline profile after blank plasma extract injection)
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Figure 6- Meloxicam plasma mean concentration versus time profile obtained after the

single oral administration of 15 mg of the meloxicam tablet formulation.

Capitulo
46



REFERENCES

Brasil. Sanitary Surveillance Agency. {2003) Resolution - RDC n° 135, of May 29,
Technical Regulation for Generic Drugs. OJU, Brasilia

Busch U, Heinzel G, et al. (1996) Interaction of meloxicam with cimetidine, Maalox,
or aspirin. J Clin Pharmacol 36(1):75-84.

Dasandi B, Shivaprakash, et al. (2002) LC determination and pharmacokinetics of
meloxicam. J Pharm Biomed Anal 28(5):999-1004.

Dequeker J, Hawkey C, Kahan A, et al. (1998) Improvement in gastrointestinal tolerability
of theselective cyclooxygenase (COX)-2 inhibitor, meloxicam, compared with piroxicam:
results of the safety and efficacy large-scale evaluation of COX-inhibiting therapies
(SELECT) trial in osteoarthritis. Br J Rheumatol 37:946-51.

Euller-Ziegler L, Velicitat P, Bluhmki E, et al. (2001) Meloxicam: a review of its
pharmacokinetics, efficacy and tolerability following intramuscular administration.
Inflamm Res 50: Suppl 1 85-89.

Hanft G, Turck D, et al. (2001) Meloxicam oral suspension: a treatment alternative to solid

meloxicam formulations. Inflamm Res 50: Suppl 1 S35-7.

Hawkey C, Kahan A, Steinbriick K, et al. and the international MELISSA Study Group
(1998) Gastrointestinal tolerability of meloxicam compared to diclofenacin osteoarthritis
patients. Br J Rheumatol 37:937-45.

Hawkey C J (2002) Cyclooxygenase inhibition: between the devil and the deep blue sea.
Gut. May 50: Suppl 3:1I1 25-30.

Layton D, Heeley E, Hughes K, et al. (2003) Comparison of the incidence rates of selected
gastrointestinal events reported for patients prescribed rofecoxib and meloxicam in general

practice in England using prescription-event monitoring data. Rheumatology 42:622-631.

Capitulo
47



Mitchell JA, Akarasereemont P, Thiemermann C, et al. (1993) Selectivity of non-steroidal
anti-inflammatory drugs as inhibitors of constitutive and inducibie cyclooxygenase.
Proc. Natl Acad Sci USA 90:11693-7.

Pairet M and Ryn JV (1998). Experimental models used to investigate the differential
inhibition of cyclooxygenase-1 and cyclooxygenase-2 by non-steroidal anti- inflammatory
drugs. Inflamm Res 47:Suppl 2: §93-101.

Panara MR, Renda G, Sciulli MG, et al. (1999) Dose-dependent inhibition of platelet
cyclooygenase-1 and monocyte cyclooxygenase-2 by meloxicam in healthy subjects.
J Pharmacol Exp Ther 290:276-80.

Physicians’ Desk Reference - PDR. 981 (2001). Medical Economics Company {55th ed),
Montvale, NJ.

Rinder HM; Tracey JB; Souhrada M; et al. (2002) Effects of meloxicam on Platelet
Function in Healthy Adults: A randomized, double-blind, placebo-controlled tral. J. Clin
Pharmacol 42:881- 886.

US Food and Prug Administration (1985) Federal Register Part 320: Bioavailability and
Bioequivalence Requirements: Washington, DC,154-173.

US Food and Drug Administration (1993). In vivo bioequivalence guidances.
Pharmacopeial Forum.19: 6501-6508.

Velpandian T, Jaiswal J, et al. (2000) Development and validation of a new
high-performance liquid chromatographic estimation method of meloxicam in biological
samples.” ¥ Chromatogr B Biomed Sci Appl 738(2):431-6.

Wiesner JL; Jager AD; Sutherland FCW; et al. (2003) Sensitive and rapid liquid
chromatography-tandem mass spectrometry method for the determination of meloxicam in

human plasma. J Chromatography B. 785:115-121.

Capitulo
48



CONCLUSOES

49



Depois da administragio oral dos comprimidos de meloxicam aos voluntarios,
os valores observados do pico da concentragio de meloxicam no sangue (Cmax) € 0s valores
de tempo alcangados (To.,) foram similares aqueles relatados previamente ¢ equivalente
entre as duas formulagdes. Considerando que os intervalos de 90% para as razGes
geométricas de Crax, AUCnq € AUCiyr estavam dentro do intervalo de
80-125% estabelecido pela Food and Drug Administration (US FDA, 1993) e aceita pela

Agéncia Nacional de Vigilancia Sanitaria (Brasil, 2003) concluiu-se que:

1- A formulagio do comprimido de meloxicam 15 mg elaborada pela Merck S.A. Industria
Quimicas é bioequivalente a capsula de meloxicam 15 mg do produto de referéncia da
Boehringer Ingelheim - Movatec® tanto para a velocidade quanto para o grau de

absorgao.

2- Obteve-se bioequivaléncia para ambos 0s sexos, excetuando-se para Cuax das mulheres.

Conclustes
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Parecer do Comité de Etica em Pesquisa

COMITE DE ETICA EM PESQUI

W

S
%

o > Caixaz PFeostal 6111
" 13083-97C Campinas-S.P.
LN AMP ® C 19 7888936
fax O 19 7888325
CEP, 15/02/02
(Grupe ID)

PARECER PROJETQ: N° (95/2002
HDENTIFICACAO:

PROJETO: “ESTUDO DE BIOEQUIVALENCIA DE UMA FORMULACAO DE
MELOXICAM COMPRIMIDO DE IS MG DA MERCK 3SA VERSUS UMA
FORMULACAO DE MELOXICAM COMPRIMIDO DE 15 MG DO PRODUTC DE
REFERENCIA DA BOEHRINGER INGELHEIM ( MOVATEC) EM VOLUNTARIOS
SADIOS DE AMBOS OS SEXOS™

PESQUISADOR RESPONSAVEL: Eduardo Abib Junior

INSTITUICAQ: Syncrhophar e Hospital Clinica Sdo Lucas S/A de Americana (SP)
APRESENTACAO AO CEP : 08/02/2002

0 - OBJETIVOS

Avaliar se 2 formulacio de Meloxicam comprimido de 15 mg produzida pela Merck
SA atinge nivel plasmatico equivalente ao Meloxican comprimido de 15 mg do produto de
referéncia elaborado pela Boehriger Ingelheim (Movatec), quendo administrada cm 24
voluntarios sadios adulios de ambos os sexos.

Hf - SUMARIO

Estudo aberto, randomizado, cruzado, dose unica onde 24 voluntarios, adulos de
ambos o sexos com idade de 18 a 50 anos, recebem os medicamentos teste e referéncia em
dois peniodos.

Depois da seleg3o ¢ observado um periodo de pelo menos 2 semanas sem fazer uso
de gqualquer medicagdo, os volumtanios que forem considerados qualificados para participar
do estudo, serdo internados por dois periodos de aproximadamente 36 horas cada, com pelo
menos cinco meia vidas {minimo de 14 dias) de intervalo entre as mnternagbes.

IV - COMENTARIOS POS RELATORES

{) protocolc do projeto € bern completo, estruturado e claro.
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Como toda droga, esta também pode apresentar algum risco para o mdividuo,
embora parega ser muito peguenc. Os beneficios trazidos pela pesquisa pode ser o da
confiabilidade em cutro laboratdrio que produz a mesma droga, deixando o mercado mais
competitivo e podendo haver uma reducio do preco dos medicamentos.

O termo de consentimento é claro, podendo ser emtendido por qualquer pessoa,
apreseniando tudo aquilo que o individuo precisa saber. Projeto de pesquisa APROVADO.

V - PARECER DO CEFP
O Comité de Etica em Pesquisa da Faculdade de Ciéncias Médicas da UNICAMP,
apos acatar os pareceres dos membros-relatores previamente designados para o preseaie

caso e atendendo todos os dispositivos das ResolugBes 196/96 ¢ 251/97, bem como ter
aprovado todos os anexos incluidos na Pesquisa, resolve aprovar sem restricbes o Protocolo

de Pesquisz supracitado.
VI - DATA DA REUNIAO

Homologado na I Reunido Ordinaria do CEP/FCM, em 19 de fevereiro de 2002

Profa. Pra. Cﬁe&b Bertuzzo

VICE-PRESIDENTE do COMITE DE ETICA EM PESQUISA
FCM / UNICAMP
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Termo de consentimento livre e esclarecido

Estudo de Bioequivaléncia de uma Formulagio de meloxicam comprimido de 15 mg da
Merck S. A versus uma Formulagio de meloxicam comprimido de 15 mg do
Produto de Referéncia da Boehringer Ingeltheim - Movatec®

em Voluntarios Sadios de Ambos os Sexos

SPH 07/02

Termo de consentimento livre e esclarecido

Vocé esta sendo convidado a participar de um projeto de pesquisa. Sua participagio €
importante, porém, vocé ndo deve participar contra a sua vontade. Leia atentamente as
informacdes abaixo e faca qualquer pergunta que desejar, para que todos os procedimentos

desta pesquisa sejam esclarecidos.

Responsaveis: Drs Eduardo Abib Junior, Moisés Luis Pirasol Vamuncci e

Ronilson Agnaldo Moreno.

O abaixo-assinado, , anos

2

RG° declara que € de livre e espontinea vontade que esta participando
q p q p p

como voluntario do projeto de pesquisa supracitado, de responsabilidade dos
médicos/pesquisadores: Eduardo Abib jinior, Moisés Luis Pirasol Vanuncci,
Ronilson Agnaldo Moreno e Silvana Fidelis de Souza da Synchrophar Assessoria e

Desenvolvimento de Projetos Clinicos. O abaixo-assinado esta ciente que:

I- O objetivo da pesquisa é verificar se 15 mg de meloxicam produzido pela Merck S.A -
(formulagdo teste) atingem niveis no sangue equivalentes a 15 mg de meloxicam
(Movatec®) — da Boehringer Ingefheim - formulagio referéncia. Vocé recebera duas
medicagbes diferentes em duas ocasides diferentes. A ordem que vocé tomara cada
medicacio obedecera a uma lista chamada de randomizagdo. Deste estudo participargio

24 voluntarios sendo 12 homens e 12 mulheres.
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Ii- Antes de sua participagdo no estudo e apds a sua participagiio vocé sera convidado a ir
na Synchrophar Assessoria € Desenvolvimento de Projetos Clinicos S/C Ltda para
verificagio da sua condigdo de saude. Vocé sera examinado por um médico que the fard
um exame completo, medinde o seu pulso, sua temperatura, sua pressdo arterial.
Um exame eletrocardiografico também sera feito. O médico lhe perguntara se voceé teve
ou tem alguma doenga e se vocé faz uso de algum medicamento. Exames laboratoriais
serdo realizados durante esta visita. Os exames laboratoriais incluem hemograma
completo (hemoglobina, hematdcrito, contagem diferencial de glébulos brancos,
contagem de globulos vermelhos e plaquetas.); bioquimica sanguinea (glicose no
sangue, proteinas totais, albumina, transaminases oxalacética e pirvica, gamaglutamil
transferase, creatinina, uréia, acido turico, colesterol e triglicérides). Exames para a
hepatite B e C e para AIDS (HIV 1 e HIV2) no sangue e protoparasitologico (nas fezes)

serdo fertos somente no pré estudo.

IIi- Durante o estudo, sera internado duas vezes por aproximadamente 36 horas cada
periodo, com intervalo minimo de 14 dias. Em cada internamento, serdo administrados
15 mg de meloxicam na forma de comprimido (01 comprimido) Serdo coletadas
21 amostras de sangue de 6 ml. cada através de agulha introduzida em veia superficial
em cada intemamento para a dosagem do medicamento € mais uma amostra de
25 mL antes da administragdo da medicagdo para o controle de qualidade do método
analitico (método que dosa a medicagio no sangue) .Um total de 350 mL de sangue

sera colhido durante todo o estudo.

IV- A participagio neste estudo n3o tem objetivo de submeté-lo a um tratamento

terapéutico.

V- A administragio por boca de meloxicam de maneira continuada pode causar reacdes
como plenitude gastrica (peso no estdmago), perda de apetite, dispepsia (azia), nauseas,
dor abdominal e diarréia, lesdes de pele tipo urticdria, exantema (manchas vermelhas),

dor muscular e nas articulacdes.

Entretanto o aparecimento de efeitos indesejaveis apods administragio de dose Gnica de
meloxicam tem menor probabilidade de aparecer. Além dos efeitos citados,

a administrag@o de qualquer medicamento pode causar reagGes imprevisiveis.
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A retirada de sangue € um procedimento seguro e pode causar um leve desconforto,
além de uma mancha roxa pequena no local da picada que freqiientemente resolve sem

matores problemas.

VI- Obteve todas as informagdes necessarias para poder decidir conscientemente sobre a

participagio no referido ensaio clinico.

VII- Tem a liberdade de desistir ou interromper a participagéo neste estudo no momento
que desejar, sem necessidade de qualquer explicagdo e sem que 1sto venha interferir no

seu atendimento médico desta Instituigdo.

VIII- A interrupgdo ndo causard prejuizo ao seu atendimento, cuidado e tratamento pela

equipe da Synchrophar Assessoria e Desenvolvimento de projetos Clinicos S/C Ltda .

IX- Os resultados obtidos durante este ensaio serao mantidos em sigilo, e a Synchrophar
Assessoria ¢ Desenvolvimento de Projetos Climcos S/C Ltda ndo identificara o

voluntario por ocasido da publicagio dos mesmos.

X- Durante o periodo de 180 dias a partir da data da assinatura deste termo, o voluntano
estara assegurado (Seguro de Vida em Grupo) pela empresa Executivos Seguros
(Sul America Aetna)

XI- Caso surja alguma intercorréncia, deverd procurar a Synchrophar Assessoria ¢
Desenvolvimento de Projetos Clinicos S/C Ltda e solicitar que o mesmo contate os

médicos responsaveis pelo ensaio clinico, nos telefones abaixo.

XII- A Synchrophar Assessoria e Desenvolvimento de Projetos Clinicos S/C Ltda o
mantera informado e prestara qualquer tipo de esclarecimento em relagio ao

progresso da pesquisa, conforme sua solicitagio.

XI1I- Podera contatar a Secretaria do Comité de Etica em Pesquisas da UNICAMP fone

3788-8936 para apresentar recursos ou reclamagdes em relagdo ao ensaio clinico.

XIV- De acordo com valores previamente estabelecidos (R$ 370.00), os voluntarios serdo
ressarcidos das despesas e tempo dispendidos na realizacdo do supracitado estudo

clinico.
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XV- E condigio indispensavel, para participagio no ensaio clinico, que esteja em boa saiide
e, portanto, ndo esteja no momento sob tratamento médico ou fazendo uso de
quaisquer drogas ou medicagbes. Algumas regras deverdo ser seguidas para minha
participaggo no estudo: ndo posso ser dependente de drogas ou alcool e caso o
investigador tenha alguma suspeita , podera solicitar exame de urina para detecgo do
uso de drogas; ndo poderet ter doado sangue ou plasma dentro dos trés meses que
antecedem o estudo ou ter doado 1500 mL (um litro e meio) no periodo de um ano
antecedendo o estudo; nfo poderei tomar bebidas comiendo cafeina e xantinas
(chocolate, café, cha, coca-cola etc) nas 48 horas que antecedem as internagdes até a

uitima coleta.

XVI- Aos voluntarios do sexo feminino é condi¢fio indispensével para participacio no
ensaio clinico que ndo estejam gravidas, comprovado por exame de gravidez

(Beta-HCGQG).
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Eu, por fim, declaro que li cuidadosamente todo este documento denominado Termo de
Consentimento Livre e Esclarecido e que, apds, tive nova oportunidade de fazer perguntas
sobre o conteddo do mesmo e também sobre o Estudo e recebi explicagdes que
responderam por completo minhas dividas. e reafirmo estar livie ¢ espontancamente
decidindo participar do Estudo.

Ao assinar este Termo de Consentimento eu também estou certificando que toda a
informagdo que eu prestei, incluindo minha historia médica, € verdadeira e correta até onde
¢ de meu conhecimento, ¢ declaro estar recebendo uma copia assinada deste documento.

Ao assinar este Termo de Consentimento estou autorizando o acesso as minhas informagdes
de salide aos membros da equipe e a monitores, auditores, membros do Comité de Etica em
Pesquisa e membros de orgios regulamentares envolvidos, nas condi¢des estabelecidas no
item XV, acima.

Ao assinar este Termo de Consentimento eu ndo renunciei qualquer direito legal que eu
venha a ter ao participar deste Estudo.

Campinas, de
Assinatura do Voluntario
Numero do Voluntario Nome do Voluntario Data
Telefone Assinatura

Dr. Eduardo Abib Janior (19) 9792 2913; (19) 3253 6164

Dr. Ronilson Agnaldo Moreno (19) 3272-0026; (19) 9773 8489
[/
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Tabela de randomizacio

Voluntarios

Sequéncia de administracio

Nimmero

Tcias

1 2

ALR

Lo .-A_l).a;adoneu":jn_.;‘-. &

ABC

GSF

SAM

LSC

MSM

ST

006G

ROF

RHM

RRDS

WM

JASC

AMO

BFPG

DAD

HSP

IDR

LBVS

RCM

RVC

TMEFS

VST™M

ZSSN

TCSA

EEEFEEEEEEEEEEEEEEEEEEEE

csy

w| | | w| | | m| A =] ] e w| a8 ow| m| | m) s ] | =] ]

w ol ] e | el wd] R e ] el R OR ed| owd|

T- formulagio teste - meloxicam - 15 mg - Merck S.A. Indiistria Quimicas
R- fornmlacie referéncia - Movatec® - 15 mg - Boehringer Ingelheim

Anexo 3




06'SH 6T'6€ 8V8E I6€C  I€0F 7S'18  ST'8I 08’87 1698 (%) AD

09’1 $6'01 19’8 100 £6°07 SO0 69SI  IE0  0gE (P AS

962 LT 8€TT  ¥0O'0 'L $790°0 098 PLITT 8S UK
Il z vse ¢'lE 1TIE 700 6 0¢ #0010 096 1Tv60  OF $7 MeAOW
I3 Z T 7TT 80L1 ¥00 11z vrPO0 0TL L1860 O 44 MeAOW
1 I (43 v1€  TIT €00 6'0¢ PrPO0 096 TEIST O £7 PjeAOW
1 r £ 0ve  I8LL ¥00 $ET 6ZE0'0 096 99480 €L &4 e
o I L'TT 970  SPIC €00 612 1820'0 096 91$60 0L |4 I9BAOW
1 Z 607 01Z 6891  ¥0'0 00T [LEO'O  0TL 69171 OF 07 39)BAOI
I z 0'bL P19 9L'8¢  T0°0 9'09 LOVZO 096 EEPL'T 091 61 IeACW
12 I 09 79T TYLT  ¥00 £'67 86200 096 E££180 OV 81 asjsAOW
1 I S'TH 60  $997 €00 L'6E 8ELOOD 096 T9S§T  OF L1 J9jEAOW
I z LY L9E  8€¥y  T00 79 06910 096 99¢60 011 91 938AOW
I I £'0¢ 808  ¥691 00 L'6T 09200 096 TL98T  O'F ST Ja3BAOW
) 4 L'LE £9¢  oFEE WO $pe L9900 096 €6ST1 0L vl ajeAOW
1 I Tyl £rl 7991 00 9'¢l TSTO0  0'TL SPSLO  OF €1 aIBAOW
3d I ¢'o1 991  IFSL SO0 661 9vz0'0  0'7L 6ISOT O U JBAOW
I} ré 9'91 0Ll P6El SO0 191 L9TO0  0'TL ££8L0 69 ! aBAOW
-3 Z L'EE L7 8881  $0O0 1'Z¢ 19600 096 §991'T  ¢8 o1 adjeAOW
3 I 6'8¢ 1'9¢  9€'L7 €00 (A4S 6E60°0 096 9EE0T  O'b 6 I3jBAOWE
I-1 4 £91 P9T  19TT 900 Ay 8€90°0 08y 19060 O 8 JNeAOW
¥ I 0'¢E I'IE 6887 700 9'0¢ 60L00 096 T€LTT 0T L J9jBAOW
1 I el '€l 8601 900 971 LO9EO'0 08y 07680 OV 9 INBACW
-} z 6'L1 LT SLLT %00 891 IP00  0TL €66L0 OF § 29JBAOW
31 1 807 607  PS'81  $00 £'0C §0T0'0 096 79880 07T ¥ 3BAOW
T} 14 9'6€ 0'6€  $$°0T €00 0'8¢ 61500 096 €891 O'IT € ajeAOw
1 1 7PE T0E  0STE 700 667 £1600 096 SHOT €8 7 J9BAGH
bas™ pouad INIDAV NEDNY D 3 MBIV SB[ ISBIL  XBW)  xBw] )9lqns  durguuwiog

09-.-@&@.*0&

THEIIX0[90 3] SIQIE[NINI0] SEp OFIBAISIUIWIPE & 50U

BDUJIIIIY ovdununiog -y

T SOLIGJUN[OA F¢ SOP S0JIB0|0JCULIE] SO.JOUIEI8

Arnexo 4

65




£0°0Y U9 €6'8T P9'ET W0'iE S0'6L PE8T IT'IE  LI€r (%) AD

911 sT01 €9 100 60°01 00 €8'ST 8€0 091 (F'A’S

1'62 €80  S¥el v00 €LT LSS0'0 0P8  680T'T L't UBIA!
1 I ['9¢ £EE [¢42 €00 8Tt £€80'0 096 6VE0'T 0T §C WEIXO[Rw
I} I 97T 670  89%I <00 81T LEEOO  0TL T6ROT  OF 144 WEIIXO[IW
31 [4 ¥'6l 86T 99L1 #0O L'8T 1920°0 096 99¢e'l 0T 14 wedixoouw
13 [ 06l £'61 S8l  v0'0 ¢8I 9070’0 096 83560 OF (44 wedxopu
Y- [4 L vee 6591 ¥00 [y 0LPO0  0TL LLPEO 09 4 weANxojRut
I [ 6'1¢ 6'1C  9L91  ¥0°0 L0z 8LP0°0  0TL 8¥ET'T 0T 14 wedxopaut
I [ 809 96F BEBE  TOO RLY 9PeT0 096 88SY'l  OF 61 WEIXoRW
¥ [4 |4 SYT 90T t00 |74 PeEO0 096 S9¢vl OY 81 WIBJIXO]awI
g [/ eIy vy Leel v00 6'6¢ 8600 096 T699T  OF Li WEHXO0[owm
I 1 B'LE gLe 861 ¥OO 96t 80PO0 096 6EL9T  OF 91 uredIx oo
d [ v e 9'te 881 ¥00 A TSE00 096 TETET 09 Sy WX Ot
i1 I L'pE 6'¢t PPl §00 et 67L00 0TL IvELT  OF 41 WEIEXO[2R
L [4 L'LT 8Ll PTST €00 'Lt 0LT00  0CL TTTOT OF €1 WENX 00
L [4 I'LT el ELTC t0'0 0¥l 68600 08y LIV8O OV (41 WBIIXo[w
-] I 1'61 6'8L ov8I P00 6Ll Ler00 0TL TEl60 07T I LRI D
-1 I pee vee  I8LT 00 £e 1ZP0'0 096 16560 OV H weEdNxopPw
11 [4 9by £ty €907 t00 LTy 16600 096 ¢¢ce'l 09 6 wmedxour
4 [ £el 8¢l 8901 900 5 4 68700 08y L1800 0L 8 WBNXO[3ik
- [4 8'0¢ 96l £E0C  E00 (414 £€650°0 096 v8PO'T 0OC L WBIIX O[3t
31 [4 0¢€l €¢I oevl  s00 ovi 00T0'0  0¢L 18180 07T 9 wBXxopRW
&=} 1 I'81 981 el €00 LLl 0100 0¢L 6Li60 07T & WBIIKodw
-1 4 91z 01T 0072 t0o 9'0C 60£0°0 096 06060 09 4 WeXC[Iu
I} 1 €91 6'Sy  BITC t00 Ay €900 096 S8BT 0T € weotxoE
-4 4 6 bt '€ 8997 €00 143 EPO0'0 096 0T6l'1 0T 7 WEBdIXopm
Bas  pouad INIDOV HEDAV I} 9 DAV IS8 Isey), Xew) xevwy 3fqns  dwrwuuiio)

1S3

9)$3L, opdunuLioy -gq

Arnexo 4

66




ACEITE DO MANUSCRITO

——————————————————————————— Mensagem Original —————ww———————————m o

Assunto: MS CPH04-45%0: manuscript revision request/Rigato

De: WoodcockBi-online.de
pPata: Ter, Maio 24, 2005 8:01 am
Para: synchrophar@synchrophar.com

moreno@synchrophar.com

MS CPH04-450: "Meloxicam determination in human plasma by high-performance
liquid chromatography coupled tc tandem mass spectrometry (LC-M3-M3} used in
bicegquivalence studies in Brazilian Generic Formulations” by Rigato et al

Dear Dr. Ronilscn A. Morenc, Your above mentioned manuscript has been reviewed

by the Editorial Board.

tne of the reviewers has some recommendations for revision or objections

{see enclosed report).

I am willing to publish your article in our Jjournal providing you can revise
the manuscript according tc the enclosed comments and satisfactorily answer
guestions raised.

When you send a revised version of your paper please inform us o©of the c¢hanges
you have made. Include replies to each of the points raised by the referees in
a covering letter and {where relevant) in manuscript. -~ mark changes you have
made in one version of the manuscript.

- send the revised text as emaill.

Please acknowledge receipt of this letter.

If you have any guestions or need any help, please do not hesitate to contact
me. Sincerely Yours, Office of the Editor-in-Chief, Prof. Barry G. Woodcock
Associate Professor of Cliinical Pharmacology International Journal of Clinical

Pharmacology and Therapeutics Address for correspondence:

P.0. Box 20 02 32, D-63308 Roedermark, Germany and Johann Strauss Strasse 9,
63322 Roedermark, Germany

Tel: +49 6074 96183
Fax: +49 6074 6961154

Email: weoodcockfem.uni~frankfurt.de
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