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Resumo

Método rapido, sensivel e especifico foi desenvolvido para quantificar ciprofibrato
no plasma humano, utilizando bezafibrato como padré&o interno (Sl). O analito e o
padrdo interno foram extraidos do plasma, por extracao liquido-liquido, usando um
solvente organico (éter etilico/diclorometano 70/30 (v/v)). Os extratos foram
analisados por cromatografia liquida de alta eficiéncia acoplada a espectrometria
de massa (HPLC-MS/MS), do tipo eletrospray. A cromatografia foi realizada com
coluna Génesis C18 4um analitica (4,6 x 150mm id) em fase movel composta de
acetonitrila/agua (70/30, v/v) e 1 mM de &cido acético. O método teve um tempo
de corrida cromatografica de 2,7min e curva de calibracdo linear no intervalo de
0,1 - 60 pg/mL (R*> 0,99). O limite de quantificacéo foi de 0,1pg/mL. Os valores de
acuracia e precisao intra-corrida e inter-corrida foram inferiores a 13,5%. Os testes
de estabilidade n&o indicaram degradagédo significativa. A recuperacdo do
ciprofibrato foi de 81,2%, 73,3% e 76,2% para as concentragdes de 0,3, 5,0 e 48,0
pg/mL, respectivamente. Para o ciprofibrato, os parametros otimizados da energia
declustering, energia de colisdo e energia de saida foram -51 (V), -16 (eV) e -5
(V), respectivamente. O método também foi validado sem o uso do padré&o interno.
Este procedimento HPLC-MS/MS foi usado para avaliar a bioequivaléncia de duas

formulagcées de comprimidos ciprofibrato 100mg, em voluntarios sadios de ambos
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0s sexos. Os seguintes parametros farmacocinéticos foram obtidos das curvas de
concentracdo plasmética de cipofibrato versus tempo: ASCy.mivo, ASCo-168n, Cmax
e Tuwax. A média geométrica com intervalo de confianca correspondente a 90% (Cl)
para a razao de Teste / Referéncia foram: 93,80% (IC 90%= 88,16 — 99,79%) para
Cuax, 98,31% (90% CI = 94,91-101,83%) para ASCuyLtimo € 97,67% (90% CI =
94,45-101,01%) para ASCo.16sn. Uma vez que o intervalo de confianga de 90%
para a razdo geométrica de Cyax , ASCuimimvo € ASC ¢ .168n €Stavam dentro do
intervalo de 80% -125% proposto pelo FDA dos EUA, concluiu-se que ciprofibrato
(Lipless® 100mg comprimido) formulacdo fabricado pela Biolab Sanus
Farmacéutica Ltda. é bioequivalente & formulagéo Oroxadin® (100mg comprimido)

para a velocidade e a extenséo da absorgao.
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Abstract

A rapid, sensitive and specific method for quantifying ciprofibrate in human plasma,
using bezafibrate as the internal standard (IS) is described. The analyte and the 1S
were extracted from plasma, by liquid-liquid extraction using an organic solvent
(diethyl ether / dichloromethane 70/30 (v/v)). The extracts were analyzed by high
performance liquid chromatography coupled with electrospray tandem mass
spectrometry (HPLC-MS/MS). Chromatography was performed using Genesis C18
4um analytical column (4.6mm x 150mm i.d.) and a mobile phase consisting of
acetonitrile/water (70/30, v/v) and 1mM acetic acid. The method had a
chromatographic run time of 2.7 min and a linear calibration curve over the range
0.1-60 pg/ml (R*>>0.99). The limit of quantification was 0.1pg/ml. The intra and
interday accuracy and precision values of the assay were less than 13.5%. The
stability tests indicated no significant degradation. The recovery of ciprofibrate was
81.2%, 73.3% and 76.2% for the 0.3, 5.0 and 48.0ug/mL standard concentrations,
respectively. For ciprofibrate, the optimized parameters of the declustering
potential, collision energy and collision exit potential were -51 (V), -16 (eV) and -5
(V), respectively. The method was also validated without the use of the internal
standard. This HPLC-MS/MS procedure was used to assess the bioequivalence of

two ciprofibrate 100mg tablet formulations, in healthy volunteers of both sexes. The
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following pharmacokinetic parameters were obtained from the ciprofibrate plasma
concentration vs. time curves: AUC ast, AUCoq.168n, Cmax and Tyax. The geometric
mean with corresponding 90% confidence interval (Cl) for Test/Reference percent
ratios were 93.80% (90% CI= 88.16 - 99.79%) for Cyax, 98.31% (90% CI= 94.91 -
101.83%) for AUC astand 97.67% (90% CI= 94.45 - 101.01%) for AUCy.16sh. Since
the 90% CI for AUCiast, AUCp.16sn and Cuyax ratios were within the 80-125%
interval proposed by the US FDA, it was concluded that ciprofibrate (Lipless® 100
mg tablet) formulation manufactured by Biolab Sanus Farmacéutica Ltda. is
bioequivalent to the Oroxadin® (100mg tablet) formulation for both the rate and the

extent of absorption.
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1.Introducao

O ciprofibrato € um agente hipolipemiante, derivado fenoxi-isobutirato, é
caracterizado por sua cadeia lateral de diclorociclopropil, que confere a droga uma
meia-vida maior’. Tem uma férmula molecular C;3H14Cl,O3 € peso molecular de

289.2 u.m.a>.

Cl Cl

H,C CH

Figura 1. Estrutura molecular do ciprofibrato®.

As principais acdes sdo: promover menor fluxo de 4cidos graxos livres para
o figado, menor sintese hepatica de VLDL, estimular a atividade da lipase
lipoprotéica (LDL) e aumentar a excre¢ao biliar de colesterol hepatico. Portanto, é

um complemento eficaz da dieta no controle de concentragbes elevadas do
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colesterol, fracbes LDL e VLDL, e dos triglicerideos; age reduzindo as

lipoproteinas endégenas VLDL e LDL e mantem elevado o HDL®*,

Os fibratos reduzem os niveis plasmaticos de triglicerideos em 30%-50% e,
normalmente, aumentam os niveis de HDL-C em 5%-15%°, em média 10%°,

dependendo do fendtipo lipidico e da concentracao basal.

Podem também reduzir o LDL-C em até 15%-20%, embora o efeito também

seja variavel, dependendo do fenétipo lipidico e da concentracéo basal”®.

O ciprofibrato € rapidamente absorvido pelo trato gastrintestinal. O
metabolismo do ciprofibrato envolve dois tipos de reacgdes: as reagdes de fase |
(catabdlicas) e as de fase Il (anabdlicas). Nas reacdes de fase I, o citocromo P450
combina-se com a molécula do ciprofibrato, sofre reducao, oxidagéo, hidroxilacdo
resultando num farmaco oxidado e regeneracdo da enzima P450. Este processo &
conhecido como funcionalizagdo, ou seja, introduz-se na molécula do ciprofibrato
um grupo reativo, que serve de ponte de ataque para a conjugacédo. As reacdes de
fase Il sdo anabdlicas, envolvem a conjugacédo deste grupo reativo introduzido na
fase | com o glicuronideo, é o processo de glicuronizacao, que ocorre no figado.
Consequentemente, ha a formacdo de um conjugado glicurénico polar, que é

excretado facilmente pelos rins °.

Possui alta ligacdo protéica'®. E excretado na urina inalterado ou como
conjugado glicurénico. A depuracdo plasmatica esta entre 1,35ml/h/kg e

1,55ml/h/kg. No periodo de dez dias, entre 80,22 + 2,9% da dose administrada,
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por via oral, é recuperada na urina’*. A meia-vida de eliminacdo é de

aproximadamente 80 horas™**2.

1.1.Indicagdes

Ciprofibrato é indicado para o tratamento da hiperlipidemia primaria
resistente as medidas dietéticas apropriadas, incluindo hipertrigliceridemia,
hipercolesterolemia e hiperlipidemia combinada tipos llb, Ill, IV e V da
classificacdo de Frederickson''*?" Nestes fenétipos, ha o aumento de VLDL
isolado ou associado ao aumento de outra lipoproteina, e em todos os fenotipos

h& o aumento de colesterol e de triglicerideos.

Tabela 1: Classificacdo de Frederickson

Tipo  Lipoproteina Elevada  Colesterol  Triglicerideos Risco de Tratamento Medicamentoso
Aterosclerose
Quilomicrons + +++ SE N&o Existe
lla LDL ++ SE Alto Estalina com ou sem ezetimiba
b LDL + VLDL ++ ++ Alto Fibratos, estatina, acido nicotinico
Il BVDLDL ++ ++ Moderado Fibratos
| VLDL + ++ Moderado Fibratos
V Quilomicrons +VLDL + ++ SE Combinagdes de fibratos, niacina,

oleo de peixe e estatina

+ Concentracdo aumentada; LDL: Lipoproteina de baixa densidade; SE: sem elevagédo; VLDL:Lipoproteina de
densidade muito baixa; BVDLDL: uma forma qualitativamente anormal de VDLDL identificada por seu padréo
eletroforético
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1.2. Contraindicagoes

Ciprofibrato € contraindicado em casos de insuficiéncia hepatica ou renal

graves 132

, ha sindrome nefrotica, em todos os tipos de hipoalbuminemia, na
gravidez, na lactacdo, em pacientes com hipersensibilidade ao ciprofibrato e em

criancas®.

As contraindicacbes correlacionadas com a funcdo hepatica, renal e a
hipoalbuminemia séo a fim de evitar o aumento da fracéo fisiologicamente ativa do

farmaco, que pode conduzir a toxicidade no masculo *.

N&o ha casos de teratogenicidade relatados. Fibratos sdo excretados no
leite materno e, portanto, devem ser evitados na amamentacao. Por precaucao,

n&o devem ser prescritos para criangas.

Deve-se ter parcimbnia no uso de ciprofibrato em pacientes com doenca na

1,11,12

vesicula ou com colelitiase Esta associacdo com colecistopatia € mais

evidenciada em pacientes com uso de clofibrato®.

Em idosos, a administracéo de ciprofibrato deve ser cautelosa, uma vez que

as funcées renais e hepaticas podem estar alteradas™**2.

1.3. Interacdes Medicamentosas

Interagbes medicamentosas clinicamente importantes ocorrem devido a
competi¢cdo por sitios de ligacdo na albumina (varfarina e hipoglicemiantes orais)

ou competicdo para CYP3A4 (inibidores da HMG-CoA redutase e ciclosporina)®.
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Devido a alta ligacao as proteinas plasméticas, o ciprofibrato pode deslocar
outras substancias de suas ligacdes protéicas. Em consequéncia, aumentam as

concentracdes da fracéo livre destas substancias®.

Pode ocorrer a potencializagdo do efeito da varfarina, com prolongamento
do tempo de protrombina e risco de sangramento. Portanto, um eventual
tratamento concomitante com anticoagulantes orais deve ser feito com posologia

reduzida e com monitorizagdo cuidadosa do tempo de protrombina®* 2627,

Apesar de ndo existirem dados disponiveis sobre a ocorréncia de
problemas clinicos significativos, existe um potencial de interagdo com
hipoglicemiantes orais. A frequente coexisténcia de diabetes mellitus, n&o insulino
dependente, com aumento de VLDL, num mesmo paciente, faz esta interacao

potencialmente comum?®,

Quando administrado com inibidores da HMG-CoA redutase (lovastatina,
sinvastatina, pravastatina e fluvastatina) ou com outros fibratos, o risco de
rabdomidlise, mioglobindria e miopatia podem estar aumentados. O exato
mecanismo subjacente a esta interacdo medicamentosa e a miotoxicidade

subsequente é desconhecido®.

Em pacientes com mialgia e fraqueza muscular, deve-se realizar a
dosagem de CPK; o medicamento devera ser suspenso em casos de miopatia e

de niveis elevados de creatinofosfoquinase **.
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Os estrogénios podem provocar hiperlipidemia, sendo que tal fato sugere
uma interagdo farmacodindmica com o ciprofibrato, porém ainda n&o ha

confirmacéo clinica **

1.4. Reagoes Adversas

Em geral, o ciprofibrato é bem tolerado®?,

Os efeitos colaterais mais comuns sao dermatologicos e musculares.
Podem ocorrer rea¢des cutaneas, principalmente alérgicas, como: rash cutaneo,

prurido, urticaria e reacées musculares como: mialgia e miopatia®.

Ha relatos de ocorréncia ocasional de migranea, vertigem, sintomas
gastrintestinais (nauseas, vomito, dispepsia, sialosquese, diarréia, dor abdominal)
e anormalidades nos testes de funcdo hepatica. Tais sintomas sdo usualmente
leves ou moderados, ocorrem no inicio da terapia e tornam-se menos frequentes

com a continuacgéo da terapéutica™?°.

Dentre as manifestacdes adversas raras temos a fotossensibilidade, a
sonoléncia, a pneumonite, a fibrose pulmonar®, a fadiga'!, a miosite e a

rabdomidlise?®.

A miosite apesar de rara, pode ser grave se associada a mioglobinuria,
rabdomidlise e a insuficiéncia renal. Na maioria dos casos a toxicidade muscular é
reversivel, entre dez dias a trés meses, com a suspensdo do tratamento**®. Os
pacientes devem ser instruidos a avisar prontamente o seu médico; 0s niveis

séricos de creatinoguinase (CPK) devem ser imediatamente verificados e a
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suspensao do tratamento deverd ser realizada caso esteja elevada a CPK com
sintomas de mialgia. A insuficiéncia renal crénica € um fator de risco para a

rabdomidlise®.

Foi relatada uma baixa ocorréncia de impoténcia, sem perda da libido e de
alopécia, para medicamentos da mesma classe, que regridem com a suspensao

da droga™®.

Ndo existem dados disponiveis que permitam avaliar os efeitos colaterais
associados ao uso prolongado do medicamento, mais especificamente quanto ao
risco de litiase biliar. O ciprofibrato parece ter pouco efeito sobre o indice

litogénico biliar®®,

A hiperuricemia foi observada em pacientes com hiperlipidemia do tipo Il ou

IV, porém sua relacdo com o uso de ciprofibrato ainda néo foi estabelecida®".

1.5. Posologia

Adultos: a posologia recomendada é de um comprimido de ciprofibrato
(100mg) ao dia™.

e |Idosos: a mesma posologia para adultos, mas observando cuidadosamente

as precaucdes e adverténcias™’.

e Criancas: O uso do ciprofibrato ndo € recomendado, pois ndo estdo ainda

estabelecidas a eficacia e tolerabilidade nessa faixa etaria*’.

e Insuficiéncia renal: Em pacientes com insuficiéncia renal moderada,

metade da dose poderd ser adequada, pela administracdo de um
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comprimido (100mg) em dias alternados. Os pacientes devem ser
cuidadosamente monitorados. O uso de ciprofibrato deve ser proscrito em

casos de insuficiéncia renal grave .

1.6. Parametros Farmacocinéticos

Com relacdo aos parametros farmacocinéticos, apés a administracao
cronica de 100mg/dia de ciprofibrato, a concentracdo plasmatica maxima é
alcancada em cerca de uma hora em pacientes em jejum, ou com um retardo de
duas a trés horas em pacientes alimentados. A concentracao plasmatica maxima é

de 66ug/mL a 88ug/mL3,

O tempo de meia vida terminal € de aproximadamente 80 a 100 horas. A
eliminacdo renal pode ser significativamente mais lenta em pacientes com
insuficiéncia renal grave. Nestes, ha um aumento significativo no tempo de meia
vida (clearance de creatinina CL cg de 22ml/min/1,73m? ). Entretanto, ndo ha
alteracdo no tempo de meia vida terminal em pacientes com insuficiéncia renal

moderada (clearance de creatinina CL cg de 49 ml/min/1,73m?)%*%.

150
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il | 1 1 L ]

1 1
%0610 2430 28 72 95 144 168/ 576

Mean plasma level of
ciprofibrate (pg/mi)

Time after last dose (hours)

Figura 2. Perfil farmacocinético do ciprofibrato apds a administragdo de 100 mg/dia e de
200 mg/dia de ciprofibrato®.
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A concentracdo méaxima do ciprofibrato € em torno de 70ug/ml, e o tempo
de concentracdo méxima (Tmax) ocorre em torno de duas horas apds a
administracdo croénica de 100mg/dia de ciprofibrato®, conforme pode ser

observado no perfil farmacocinético acima.

Apéds a administracdo crénica de 200mg/dia de ciprofibrato, a concentracéo
méxima é em torno de 130pg/ml, e o Tmax permanece o mesmo (duas horas)*,
demonstrando que o perfil farmacocinético do ciprofibrato € linear, ou seja, a

medida que a dose aumenta, aumenta a concentracado maxima.

1.7. Metabolismo dos Lipideos

O colesterol e os triglicerideos sdo transportados no plasma pelas
lipoproteinas, que possuem quatro classes: os quilomicrons, a lipoproteina de
muito baixa densidade (VLDL), a lipoproteina de baixa densidade (LDL) e a

lipoproteina de alta densidade (HDL)?.

Quilomicrons e VLDL transportam colesterol e triglicerideos aos tecidos
periféricos, onde o triglicerideo € degradado pela lipase lipoproteica em &cidos
graxos livres e glicerol; estes sdo captados nos tecidos periféricos (muscular e

adiposo)®.

O colesterol remanescente da VLDL é transportado pela LDL; parte
deste colesterol é captado pelo tecido periférico (muscular e adiposo) e parte é
captado pelo figado, através dos receptores especificos de LDL. Os fibratos

aumentam a acao da lipase lipoproteica e a captacdo hepatica de LDL?,
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Figura 3. Diagrama esquemaético do transporte de colesterol no organismo?®

1.8. Mecanismo de Agao

Até anos atras, o mecanismo de acdo do ciprofibrato ainda ndo estava
amplamente esclarecido. Na ultima década, estudos moleculares revelaram que

os fibratos ativam um grupo de receptores nucleares conhecidos como PPAR- a
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(receptor proliferator ativador do peroxissoma / peroxisome proliferador activated

receptors) *.

Esta ativacdo resulta em acentuada reducéo do VLDL circulante® e, por
isso, de triglicerideos, com reducdo discreta (aproximadamente 10%) do LDL e

aumento discreto (aproximadamente de 10%) do HDL®3%%,

O mecanismo que o ciprofibrato ativa o PPRA-a foi proposto, por Martinsen
e colaboradores em 2005, em um estudo realizado em ratos. H4 um sinergismo
entre o ciprofibrato e a célula G, localizada no antro gastrico, com a ativacao do
receptor PPAR alpha. Esta ativacao vai aumentar a transcricdo génica para lipase

de lipoproteinas e aumentar a captacdo hepatica de LDL>®.

1.9. Método para Quantificagao

Conforme a literatura, a quantificacdo de ciprofibrato data de 1992. As

34,39

quantificacdes foram realizadas em plasma®**°, solucdes®® e xarope*; todas

determinadas por cromatografia liquida de alta performance.

No entanto, ndo havia método de quantificacdo de ciprofibrato em matriz
bioldgica por cromatografia liquida de alta performance acoplada a espectrometria

de massa.

Introdugéo 29



2. Objetivos

2.1.

2.2.

2.3.

2.4.

Desenvolver metodologia analitica para quantificacdo de ciprofibrato em
plasma por cromatografia liquida de alta performance, acoplada a

espectrometria de massas (CLAE-EM/EM);

Demonstrar a técnica de cromatografia liquida de alta performance
acoplada a espectrometria de massa (CLAE-EM/EM), com e sem o

uso de padréo interno;

Estabelecer o perfil farmacocinético (Cmax, ASC, Tmax,) do ciprofibrato
apos a administracdo de dose Unica 100mg, em voluntarios sadios

de ambos o0s sexos;

Estabelecer se ha bioequivaléncia entre duas formula¢gdes de ciprofibrato
de 100mg comprimido (Lipless - Biolab Sanus Farmacéutica Ltda x

Oroxadin - Sanofi-Aventis).
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Ciprofibrate quantification in human plasma by high-performance liquid
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ARTICLE INFO ABSTRACT

Am'd}’ history: A rapid, sensitive and specific method for quantifying ciprofibrate in human plasma using bezafibrate as
Received 6 February 2011 the internal standard (IS) is described. The sample was acidified prior extraction with formic acid (88%).
Accepted 28 May 2011

The analyte and the IS were extracted from plasma by liquid-liquid extraction using an organic solvent
(diethyl ether/dichloromethane 70/30 (v/v)). The extracts were analyzed by high performance liquid
chromatography coupled with electrospray tandem mass spectrometry (HPLC-MS/MS). Chromatogra-
phy was performed using Genesis C18 4 pm analytical column (4.6 x 150 mm i.d.) and a mobile phase
consisting of acetonitrile/water (70/30, v/v) and 1 mM acetic acid. The method had a chromatographic
run time of 3.4min and a linear calibration curve over the range 0.1-60 pg/mL (r>0.99). The limit of

Available online 12 June 2011

Keywords:
Ciprofibrate
Healthy volunteer

Plasma
Pharmacokinetic quantification was 0.1 pg/mL. The intra- and interday accuracy and precision values of the assay were
HPLC-MS/MS less than 13.5%. The stability tests indicated no significant degradation. The recovery of ciprofibrate was

81.2%, 73.3% and 76.2% for the 0.3, 5.0 and 48.0 ng/mL standard concentrations, respectively. For ciprofi-
brate, the optimized parameters of the declustering potential, collision energy and collision exit potential
were —51V, —16eV and -5V, respectively. The method was also validated without the use of the internal
standard. This HPLC-MS/MS procedure was used to assess the bioequivalence of two ciprofibrate 100 mg
tablet formulations in healthy volunteers of both sexes. The following pharmacokinetic parameters were
obtained from the ciprofibrate plasma concentration vs. time curves: AUCjasr, AUCo- 1681, Cmax and Trmax.
The geometric mean with corresponding 90% confidence interval (Cl) for test/reference percent ratios
were 93.80% (90% Cl=88.16-99.79%) for Cmax, 98.31% (90% Cl=94.91-101.83%) for AUCjssc and 97.67%
(90% C1=94.45-101.01%) for AUCp_16gp- Since the 90% Cl for AUC s, AUCq-168n and Cpax ratios were
within the 80-125% interval proposed by the US FDA, it was concluded that ciprofibrate (Lipless® 100 mg
tablet) formulation manufactured by Biolab Sanus Farmacéutica Ltda. is bioequivalent to the Oroxadin®
(100 mg tablet) formulation for both the rate and the extent of absorption.

© 2011 Published by Elsevier B.V.

1. Introduction cholesterol, and increase plasma levels of high-density lipoprotein

cholesterol [1-3]. The maximum concentration time is between

Ciprofibrate belongs to the second generation of fibric acid
derivatives [1] and is used to treat patients with dyslipidaemias
of various types [2,3]. Ciprofibrate has been shown to reduce
plasma triglycerides, total cholesterol and low-density lipoprotein

* Corresponding author at: 415 Jesuino Marcondes Machado Ave - Campinas, SP
13092-320, Brazil. Tel.: +55 19 3251 6928; fax: +55 19 3252 1516.
E-mail address: gugamendes@terra.com.br (G.D. Mendes).

1570-0232/$ - see front matter © 2011 Published by Elsevier B.V.
doi:10.1016/j.jchromb.2011.05.055

1 and 2.5h and the long half life (80-100h) permits daily
dosing of the drug [1-5]. The maximum plasma concentration
is between 66 and 88 pg/mL after chronic administration of
100 mg/day of ciprofibrate [1,3,4]. Several analytical methods based
on high-performance liquid chromatography (HPLC) in plasma
[1,6], solution [7] and in pharmaceutical syrup [8] samples have
been used for ciprofibrate quantification. Here, we describe a fast,
sensitive, and specific method for quantification of ciprofibrate
in human plasma using high-performance liquid chromatography
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coupled with tandem mass spectrometry (HPLC-MS/MS), using
bezafibrate as an internal standard (I.S.). This HPLC-MS/MS pro-
cedure was used to assess the bioequivalence of two ciprofibrate
100 mg tablet formulations (Lipless® tablet 100 mg manufactured
by Biolab Sanus Farmacéutica Ltda. and Oroxadin® tablet 100 mg
manufactured by Sanofi-Aventis Farmacéutica) in healthy volun-
teers of both sexes.

2. Methods
2.1. Calibration standards and quality control

Stock solutions of ciprofibrate and internal standard (bezafi-
brate) were prepared in methanol-water (50:50, v/v)and methanol
(100%) at concentrations of 1mg/mL, respectively. Calibration
curves of ciprofibrate were prepared by spiking blank plasma at
concentrations of 0.1, 0.2, 0.5, 2, 10, 20, 40 and 60 p.g/mL and
the analysis was carried out in duplicate for each concentration.
The quality control samples were prepared in blank plasma at
concentrations of 0.3, 5.0 and 48.0 pg/mL (QCA, QCB, and QCC,
respectively). The spiked plasma samples (standards and quality
controls) were extracted from each analytical batch along with the
unknown samples.

2.2. Chemicals and reagents

Ciprofibrate was provided by Heartwell International, British
Virgin Island, lot number 100170-08005. Bezafibrate was obtained
from Sigma, Switzerland, lot number 1412729. Acetonitrile (HPLC
grade), methanol (HPLC grade), diethyl ether (Analytic Grade),
dichloromethane (Analysis Grade), formic acid (88%; Analytic
Grade) and acetic acid (88%; Analytic Grade) were purchased from
Mallinckrodt (Paris, ST, USA). Ultra pure water was obtained from
an Elga UHQ system (Elga, UK). Blank human blood was collected
from healthy, drug-free volunteers. Plasma was obtained by cen-
trifugation of blood treated with the anticoagulant sodium heparin.
Pooled plasma was prepared and stored at —20°C until needed.

2.3. Drug analysis

Blood samples (7 mL) from a suitable antecubital vein were col-
lected at 0.25, 0.5,0.75, 1, 1.25, 1.5, 1.75, 2, 2.33, 2.67, 3,3.5,4, 5, 6,
8,10, 12, 16, 24, 72, 120, 168 min post-dosing of reference or test
ciprofibrate formulation. The blood samples were centrifuged at
approximately 2000 x g for 1 min at 4°C, and the decanted plasma
stored at —20°C until ciprofibrate analysis.

The extraction was performed by vortex-mixing 100 p.L of each
plasma sample, placed in glass tubes followed by the LS. (50 pL
of 5pg/mL) and the samples vortex-mixed for 5s. Formic acid
(88%) was added (50 p.L) to all tubes and the samples were vortex-
mixed for 10 s. Diethyl ether/dichloromethane 70/30 (v/v) was then
added (4mL) to all tubes and performed the extraction by vortex-
mixing for 40 s. The samples were centrifuged at 2000 x g for 2 min.
The upper organic phase was transferred to another set of clean
glass tubes and evaporated until dry under N, at 30°C. The dry
residues were dissolved with 1 mL of acetonitrile/water (50/50, v/v)
by vortex-mixing for 40 s. The samples were centrifuged at 2000 x g
for 5min. The residues were transferred to 96-well plates using
automatic pipettes with disposable plastic tips.

2.4. Chromatographic conditions

An aliquot (10 nL) of each plasma extract was injected into
a Genesis C18 4 um analytical column (4.6 x 150 mm i.d.). The
compounds were eluted by with a mobile phase consisting of ace-
tonitrile/water (70/30, v/v) and 1 mM acetic acid at a flow rate

of 1.2 mL/min. Under these conditions, typical standard retention
times were 2.00 min for bezafibrate and 2.70 min for ciprofibrate,
and back-pressure values of approximately 90-100 bar. The tem-
perature of the auto-sampler was maintained at 154+2°C and the
run-time was 3.0 min.

2.5. Mass-spectrometric conditions

The mass spectrometer (API 3000) equipped with an electro-
spray source using a cross-flow counter electrode in a negative
mode (ES-), was set up in Multiple Reaction Monitoring (MRM) for
the transitions of 287.00>85.00 and 360.10>274.00, for ciprofi-
brate and the L.S., respectively. Fig. 1 shows a full scan mass spectra
of ciprofibrate in panel “A”, product ion spectra of ciprofibrate in
panel “B”, full scan mass spectra of bezafibrate in panel “C”, and
product ion spectra of bezafibrate in panel “D". The source block
temperature was set at 400 °Cand the turboionspray capillary volt-
age to —2.5kV. For both ciprofibrate and the LS., the optimized
parameters of the declustering potential, collision energy and col-
lision exit potential were —51V, —16eV and —5V, respectively.
The corresponding values for bezafibrate were —51V, —22 eV and
—13V, respectively. Data were acquired by Analyst software (1.4.1,
Applied Biosystems, Foster City, CA, USA).

2.6. lon supression

A procedure to assess the effect of ion supression on the MS/MS
was performed. 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 ciprofibrate, i.e. ace-
tonitrile/water (50/50, v/v) by at 1.2 mL/min. The infusion pump
was set to transfer (50 pwL/min) of a mixture of analyte and inter-
nal standard in mobile phase (both 50 pg/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.

2.7. Method development

Linearity was determined to assess the performance of the
method. Alinear least-squares regression with a weighting index of
1/x was performed on the peak area ratios of ciprofibrate and the
L.S. vs. ciprofibrate concentrations of the eight plasma standards
(0.1,0.2, 0.5, 2, 10, 20, 40 and 60 pg/mL) in duplicate to generate
the calibration curve.

The recovery was evaluated by dividing the extracted sample
mean by the unextracted (spiked blank plasma extract) sam-
ple mean of the corresponding concentration. The matrix effect
experiments were performed using the ratio between spiked
mobile phase solutions and unextracted samples, spiked on plasma
residues.

Within- and between-run precision was determined as the rel-
ative 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.

2.8. Stability

Stability quality control plasma samples (0.3 and 48.0 p.g/mL for
ciprofibrate) were subjected to short-term (8 h 50 min) room tem-
perature, four freeze/thaw (—20-25°C) cycles, 52 h auto-sampler
stability (15°C) and long-term stability (140 days, —20°C) tests.
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Fig. 1. Full scan mass spectra of ciprofibrate in panel “A”, product ion spectra of ciprofibrate in panel “B”, full scan mass spectra of bezafibrate in panel “C”, product ion spectra

of bezafibrate in panel “D".

Publicagdo 34



2364 F.D. Mendes et al. / J. Chromatogr. B 879 (2011) 2361-2368

Table 1

Accuracy and precision data for ciprofibrate from the pre-study validation in human plasma. The calculation was performed with and without the internal standard.

Nominal concentration (pg/mL)

03 5 48
Intra-batch validation with/without IS (n=7)
Arithmetic mean (pg/mL) 0.099 0.105 0.302 0.297 4.60 5.136 47.09 48971
Precision (%) 7.90 6.98 7.44 2.55 634 412 447 424
Accuracy (%) 99.04 104.73 100.67 99.10 91.97 10271 98.10 102.02
Inter-batch validation with/without IS (n=21)
Arithmetic mean (pg/mL) 0.102 0.11 0.305 030 497 495 51.95 50.30
Precision (%) 13.25 877 6.26 6.94 767 6.42 759 475
Accuracy (%) 101.54 107.60 101.73 99.84 99.42 99.00 108.23 10478

Subsequently, the ciprofibrate concentrations were measured com-
pared to freshly prepared samples. The significance of the results
obtained was analyzed by Student’s t-test (p <0.05).

2.9. Clinical protocol

Twenty-eight healthy volunteers of both sexes, between 18 and
50 years of age and within 15% of the ideal body weight were
selected for the study having their health status previously assessed
by clinical evaluation (physical examination, ECG) and the fol-
lowing laboratory tests: blood glucose, urea, creatinine, AST, ALT,
alkaline phosphatase, y-GT, total bilirubin, albumin and total pro-
tein, triglyceride, total cholesterol, hemoglobin, hematocrit, total
and differential white cell counts, and routine urinalysis. All sub-
jects were negative for HIV, HCV and HBV (except for serological
scar).

The study began with 28 volunteers and finished with 22 vol-
unteers. Six volunteers dropped out of the study for personal
reasons. The volunteers (n=28) had the following clinical charac-
teristics (according to gender and expressed as mean + SD [range]):
males: age: 28.36+7.61 [20.00-45.00], height: 1.74+0.08 m
[1.64-1.90], body weight: 75.21+ 12.00 [54.50-98.00]; females:
age: 30.29 +8.80 [22.00-47.00], height: 1.63+0.08 [1.51-1.75],

Table 2
Stability tests for ciprofibrate.

body weight: 60.94+8.45 [50.00-79.60]. All subjects provided
written informed consent and the Ethical Committee of the State
University of Campinas - Unicamp approved the clinical protocol.
The study was conducted in accordance with the provisions of the
Declaration of Helsinki (1964), Tokyo (1975), Venice (1983), Hong
Kong (1989), Somerset West (1996) and Edinburgh (2000) revi-
sions. After a screening and washout period (of at least 2 weeks),
individuals who qualified were confined for 2 periods of approxi-
mately 36 h.

The study was a single dose, two-period randomized design
with at least a 30-day washout period between doses. Dur-
ing each period, the volunteers were hospitalized at 05:00 p.m.
In order to evaluate their adherence to the requirements of
the clinical protocol, volunteers received specialized assistance
and care during all treatment periods, which included a brief
investigation of their conditions upon confinement and at time
of discharge. Standard meals were administered at 07:00 p.m.
(dinner) and 10:00 p.m (snack). After an overnight fast (approxi-
mately 8 h), subjects received an oral dose of ciprofibrate (100 mg
of either formulation) at approximately 6:00 a.m. The follow-
ing formulations were employed: Lipless® (ciprofibrate) tablet
100 mg (test formulation manufactured by Biolab Sanus Farma-
céutica Ltda.; lot N° 906071, expiration: 06/2011) and Oroxadin®

Post-processing stability test (8 h 50 min; pg/mL)

(n=5) Reference values Values after 52 h

Reference values

Values after 52 h Reference values Values after 52h

Low sample Medium sample High sample
Arithmetic Mean 0.276 0.291 449 47 456 47.8
CV (%) 4.1 48 13 24 1.1 3.7
Variation 54 47 4.8

Freeze-and-thaw stability test (20-25°C; pg/mL)

(n=5) Reference values Values after 4 cycles Reference values Values after 4 cycles Reference values Values after 4 cycles
Low sample Medium sample High sample

Arithmetic Mean 0.292 0.326 459 4.88 47.8 48

CV (%) 3 43 39 138 24 54

Variation 11.6 6.3 04

Short-term stability test (52 h; pg/mL)

(n=5) Reference values Values after 8h 50 minh Reference values Values after 8 h 50 minh Reference values Values after 8h 50 minh
Low sample Medium sample High sample

Arithmetic Mean 0.292 0.331 4.59 5 478 46.6

V(%) 73 42 39 1:1 24 0.7

Variation 134 8.9 -25

Long-term stability test (140 days; —20°C; pg/mL)

(n=5) Reference values Values after 140 days Reference values Values after 140 days Reference values Values after 140 days
Low sample Medium sample High sample

Arithmetic Mean 0293 0.266 44 4.06 475 422

CV (%) 17 34 8.3 46 57 35

Variation -9.2 =77 -11.2
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Fig.2. MRM chromatograms of blank normal human plasma: (“A") ciprofibrate and (“B") bezafibrate; MRM chromatograms of the LOQ: (“C") ciprofibrate and (“D") bezafibrate.

(ciprofibrate) tablet 100 mg (standard reference formulation man-
ufactured by Sanofi-Aventis Farmacéutica Ltda., lot N° L805879,
expiration date 08/2011). Water (200 mL) was given immediately
after the drug administration. All volunteers were required to
remain fasting for 2 h after dose administration, when a xanthine-
free standard breakfast was available. A xanthine-free standard
lunch was provided after five (lunch), eight (afternoon snack),

twelve (lunch) and fifteen (dinner) hours after dose. After the
10 h blood withdrawal a standardized meal (breakfast) was served,
and volunteers were discharged following a medical evaluation.
A standard meal (lunch) consisting of rice, beans, vegetables, and
fried chicken plus a fruit as dessert was consumed. A morn-
ing, afternoon and evening snack was also provided including
crackers, bread, jelly, cakes and apples. No other food was per-

Table 3

Mean pharmacokinetic parameters obtained from 22 volunteers after administration of reference and test ciprofibrate (100 mg) formulations.
Variable Unit N Mean SD Min Max (a%
Reference
AUCo-168 ([pgh)/mL) 22 840.15 147.13 481.62 110576 17.51
AUCyu ([pgh)/mL) 22 838.06 154.41 424.49 1108.66 18.42
Clast (pg/mL) 22 2.05 0.61 0.89 3.53 29.46
Crmax (pg/mL) 22 2235 4.64 16.00 32.30 20.75
Thast (h) 22 166.02 10.31 119.88 169.03 6.21
Tmax (h) 22 1.67 0.76 0.50 3.50 4521
Test
AUCo_168 ([pg h]/mL) 22 818.58 164.65 504.11 1246.60 20.11
AUCja5 ([pg hl/mL) 22 819.20 164.82 504.02 1246.26 20.12
Clast (pg/mL) 22 1.92 0.66 0.91 335 34.58
Gz (pg/mL) 22 2093 433 14.20 29.40 20.69
Tus (h) 22 168.27 057 167.27 169.80 034

‘max (h) 22 1.74 0.67 0.75 2.67 3873
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Fig. 3. lon suppression procedure: (A) Ciprofibrate and (B) Bezafibrate sample injection.

mitted during the “in-house” period and liquid consumption was
allowed ad libitum after lunch (with the exception of xanthine-
containing drinks, including tea, coffee, and cola). At time intervals,
systolic and diastolic arterial pressure (measured non-invasively
with a sphygmomanometer), heart rate and temperature were
recorded.

3. Pharmacokinetic and statistical analysis

Bioequivalence between the two formulations was assessed by
calculating individual test/reference ratios for the peak of concen-
tration (Cmax), area under curve (AUC) of plasma concentration

until the last concentration observed (AUC,s) and area under
curve (AUC) of plasma concentration until 168 h (AUCy_yegy, ). The
Cmax and the time taken to achieve this concentration (Tmax) were
obtained directly from the curves. The areas under the ciprofibrate
plasma concentration vs. time curves were calculated by applying
the linear-log trapezoid rule. The AUCs and Cpax data for the two
formulations were analyzed by ANOVA to establish whether the
90% CI of the ratios was within the 80-125% interval, indicating
bioequivalence as proposed by the US Food and Drug Administra-
tion. The software used included WinNonlin Professional Network
Edition (Pharsight v. 5.3), Microsoft Excel (v. 7.0) and GraphPad
Prism (v. 3.02).
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Fig. 4. Ciprofibrate plasma mean concentrations (SD) vs. time profile obtained after oral administration of 100 mg of ciprofibrate formulation.

4. Results and discussion

The calibration curve was linear over a range of 0.1-60 p.g/mL,
of ciprofibrate concentrations (calibration curve equation:
0.0655 x x —0.000448, r> 0.99).

The recovery of ciprofibrate was 81.2%, 73.3% and 76.2% for the
0.3, 5.0 and 48.0 ng/mL standard concentrations, respectively. The
recovery of internal standard was 94% for 5.0 pg/mL standard con-
centration. The limit of quantification (LOQ), defined as the lowest
concentration at which both the precision and accuracy were <20%,
was 0.1 pg/mL. The within- and between-run precision and accu-
racy (with and without internal standard) for the LOQ and QCs are
summarized in Table 1. The stability tests indicated no significant
degradation under the described conditions (Table 2).

No endogenous peak was observed in the mass chromatogram
of blank plasma. The mass chromatograms of a sample are shown in
Fig. 2, in which the retention times of both ciprofibrate and bezafi-
brate were 2.70 and 2.00, respectively. In the case of ciprofibrate

and its internal standard, bezafibrate, there was no significant ion
suppression in the region where the analyte and internal standard
are eluted as shown in Fig. 3.

This is the first HPLC-MS/MS method developed for measuring
ciprofibrate in human plasma. Ciprofibrate has been determined in
plasma (LLOQ 0.25 pg/mL, RT 4.9 min, run-time 17 min) [1,6] and
in pharmaceutical syrup (LLOQ 0.049 p.g/mL, RT 4.9 min, run-time
16 min) [7,8] by high-performance liquid chromatography. Our
method has good sensitivity (LLOQ of 0.1 pg/mL) and can be carried
out in a short time (run time 3 min), permitting a high through-
put. Furthermore, this method involves a very simple liquid-liquid
extraction.

Internal standards are routinely used in bioanalytical methods
and LC-MS-MS has enough selectivity to allow the use of deuter-
ated standards. However, these standards are expensive and not
easily available. Thus, they are commonly replaced by structurally
related compounds. Considering that the extraction procedures for
LC-MS-MS bioanalysis are very simple (protein precipitation is

Table 4
Geometric mean of the individual AUC 35, AUCips, and Cpax ratios (test/reference), the respective 90% confidence intervals (Cls) and CVs.
Ciprofibrate/Oroxadin Ciprofibrate
100mg (n=22)
Parametric analysis
Geom. mean 0% Power Intra-subject CV
Crnax 93.80 88.16-99.79 0.9999 11.90%
AUC 3 98.31 94.91-101.83 1.0000 6.75%
AUCy_ 1681 97.67 94.45-101.01 1.0000 6.44%
Ciprofibrate/Oroxadin 100mg (n=8) Ciprofibrate — Males
Parametric analysis
Geom. mean Q0% Power Intra-subject CV
Crmax 101.02 90.56-112.69 0.9558 10.92%
AUC 5t 100.70 96.54-105.04 0.9999 421%
AUCop. 1681 100.68 96.56-104.97 0.9999 4.16%
Ciprofibrate/Oroxadin100 mg (n=14) Ciprofibrate - Females
Parametric analysis
Geom. mean 90% Cl Power Intra-subject CV
Cinax 89.79 82.85-97.32 0.9959 11.99%
AUC 35 96.45 91.83-101.30 0.9999 7.29%
AUCp_ 1681 95.57 91.26-100.09 0.9999 6.86%
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routinely employed), it should be asked whether the use of a struc-
turally related internal standard is really required or advisable. The
method described above validated well (if not better) without the
use of the internal standard. Whether this approach applies to other
bioanalytical methods should be further investigated.

The ciprofibrate was well tolerated at the administered doses
and no significant adverse reactions were observed or reported.
A total of four adverse events were reported during the study,
three of them were considered probably related to the administra-
tion of ciprofibrate (headache). The other adverse event was low
hemoglobin (10.8 g/dL) in one female. The biochemical parameters
presented no clinically relevant alterations.

The mean ciprofibrate plasma concentrations vs. time profiles
after oral dose (100 mg) of ciprofibrate is shown in Fig. 4. Table 3
shows the mean pharmacokinetic parameters obtained from 22
volunteers after the administration of 100 mg ciprofibrate. Table 4
shows geometric mean of the individual Cpax, AUC) 5 and AUC,¢
(test/reference formulation), the respective 90% confidence inter-
vals CI power, intra-subject CV for the 22 volunteers and by gender
(male and female).

After oral administration of the ciprofibrate (100 mg) tablets to
the volunteers, the peak plasma concentrations (Cpax) and area
under curve (AUC) of ciprofibrate were equivalent between the
formulations (Table 4). In Table 4, we demonstrated that is pos-
sible bioequivalence using 8-14 volunteers and that there is no
difference between genders was observed.

Since the 90% CI for Cmax, AUC),5 and AUCq_ g8, ratios were
all within the 80-125% interval proposed by the US Food and
Drug Administration Agency, it was concluded that ciprofibrate
formulation (Lipless®™ 100 mg tablet) produced by Biolab Sanus Far-
macéutica Ltda. is bioequivalent to Oroxadin® formulation for both
the rate and the extent of absorption [9,10].
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4. Discussao

A curva de calibracao foi linear ao longo de um intervalo de 0,1pug/mL -
60ug/mL. Nosso método de extracdo utilizado foi a extracdo liquido-liquido. A
recuperacado do ciprofibrato foi de 81,2%, 73,3% e 76,2% para as concentracfes
padrées de ciprofibrato de 0,3ug/mL, 5,0ug/mL e 48,0ug/mL, respectivamente. A
recuperacdo de padrédo interno (bezafibrato) foi de 94% para a concentracao

padréao de 5,0ug/mL.

O Ilimite de quantificacdo inferior, que € a menor concentracdo do
ciprofibrato que o método foi capaz de quantificar com precisdo e exatidao

aceitaveis (<20%), foi de 0,1ug/mL.

A precisdo e acurdcia intra e intercorrida analitica, com e sem padrao
interno, ndo variaram mais do que 15%, demonstrando que o método validado
para a quantificacdo das amostras tem confiabilidade e reprodutibilidade,

independente do uso ou ndo de padrao interno.

Os testes de estabilidade ndo indicaram degradacdo. Apds todos os testes,

estabilidade de curta e longa duracdo, estabilidade de congelamento e

Discussdo 40



descongelamento e estabilidade na condicdo de andlise, as amostras nao

apresentaram degradacao maior que 15% (excecéo ao LIQ 20%).

Este € o primeiro método de HPLC MS/MS para quantificacdo de
ciprofibrato. Ciprofibrato foi quantificado por HPLC, sem espectrometria de massa,

34,39 ee

em plasma (LLOQ 0.25 pg/mL, RT 4,9 min e tempo de corrida de 17 min) m

xarope (LLOQ 0,049ug/mL, RT 4,9 min e tempo de corrida de 16 min)**,

Com relacdo a metodologia analitica empregada, nosso método, quando
comparado com a literatura, demonstrou maior especificidade/sensibilidade (LLOQ
de 0,1upg/mL) e maior rapidez na analise das amostras (RT 2,7 min e tempo de

corrida de 4 min).

Nosso estudo comparado a um método realizado na mesma matriz
biologica (plasma), quantificado por HPLC, sem espectrometira de massa,
apresentou uma sensibilidade superior e um tempo de corrida quatro vezes menor
do que o da literatura, implicando ser quatro vezes mais rapido na andlise das

amostras.

Existe outro método de quantificacdo do ciprofibrato por HPLC, sem
espectrometria de massa, com limite inferior menor que o nosso. No entanto, para
0 nosso estudo, este método ndo é relevante, porque foi realizado em xarope e

nao em plasma humano.

Em geral, o ciprofibrato foi bem tolerado. Um total de quatro eventos

adversos foi relatado durante o estudo, trés voluntarios apresentaram cefaléia,
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provavelmente correlacionada com a administracdo do ciprofibrato, e uma
voluntaria apresentou nivel baixo de hemoglobina (Hb de 10,8g/dl), provavelmente
devido ao periodo menstrual concomitante. Nos parametros bioquimicos né&o

houve alteracéo clinicamente relevante.
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5. Conclusoes

5.1.

5.2.

5.3.

5.4.

O método desenvolvido por CLAE-MS/MS é simples, especifico, seletivo
e rapido para a quantificacéo de ciprofibrato em plasma humano, e pode
ser usado para estudos de farmacocinética e de bioequivaléncia do

ciprofibrato.

A metodologia para quantificacdo do ciprofibrato sem padrdo interno
validou da mesma forma do que com padréo interno, e de acordo com

os critérios estabelecidos pela Anvisa e FDA.

N&o houve diferenca estatistica entre os sexos. A analise estatistica, por
sexo, permite aferir que futuros estudos de bioequivaléncia, para
ciprofibrato, possam ser realizados com numero de voluntarios menor
do que 28, o estabelecido no nosso estudo. Nossa sugestédo, € que o
namero de voluntarios seja de 14, uma vez que, a ANVISA estabelece

um minino de 12 voluntarios para estudo de bioequivaléncia.

Com relacdo a intercambialidade das formulacbes testadas pode-se
concluir que a formulagdo Lipless, 100mg comprimido, elaborada por

Biolab Sanus Farmacéutica Ltda €é bioequivalente a formulagéo
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Oroxadin, 100mg comprimido, do laboratério Sanofi-Aventis, para a

velocidade e extensao de absorcao.
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/. Anexos

7.1. Anexo 1. Parecer do Comité de Etica em Pesquisa
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ﬁqp' FACULDADE DE CIENCIAS MEDICAS
A @) COMITE DE ETICA EM PESQUISA
= .

%}{;’ ® www.fem.unicamp.bi/pesquisa/etica/index htmi

UMICAMP

CEP, 28/04/09.
{Grupo 1II)

PARECER CEP: N° 279/2009 (Este n° deve ser citado nas correspondéncias referente a este projeto)
CAAE: 1090.0.000.146-09

I-IDENT!

FICACAO:

PROJETO: “ESTUDO DE BIODISPONIBILIDADE COMPARATIVA DE UMA
FORMULACAO DE TESTE (LIPLESS [CIPROFIBRATO] - COMPRIMIDO - 100 MG;
BIOLAB SANUS FARMACEUTICA LTDA.) VERSUS UMA FORMULACAO DE
REFERENCIA (OROXADIN [CIPROFIBRATO] - COMPRIMIDO - 100 MG; SANOFI-
AVENTIS) EM VOLUNTARIOS SADIOS DE AMBOS 08 SEXO0S” (GDN 003/09).
PESQUISADOR RESPONSAVEL: Gilberto de Nucci

INSTITUICAO: ADHESP

APRESENTACAO AO CEP: 08/04/2009

APRESENTAR RELATORIO EM: 28/04/10 (O formulario encontra-se no site acima)

11 - OBJETIVOS

Avaliar comparativamente a biodisponibilidade de dois produtos (teste ¢ referéncia) a
fim de determinar se sfio bioequivalentes.

111 - SUMARIO

E um estudo aberto, aleatorizado, cruzado, balanceado, com 2 tratamentos, 2 periodos ,
onde 28 voluntarios de ambos os sexos, com idade entre 18 e 50 anos, recebem, em cada
periodo distinto, o medicamento teste ou o medicamento referéncia, havendo por conseguinte
dois bragos de tratamento. As formulagdes s3o administradas em dose tnica , via oral, em jejum,
seguidos de coletas de sangue. Planeja-sc um intervalo minimo de 30 dias entre as
administragdes.

IV - COMENTARIOS DOS RELATORES

O estudo esta bem estruturado. O Termo de Consentimento Livre e Esclarecido ¢
adequado e contém todas as informagdes para que o voluntrio decida se quer ou ndo participar
do estudo. Os critérios de inclusdo e exclusdo sdo adequados, bem como a forma de
recrutamento dos voluntarios.

V-PARECER DO CEP

O Comité de Etica em Pesquisa da Faculdade de Ciéncias Médicas da UNICAMP, apés
acalar os pareceres dos membros-relatores previamente designados para o presente caso €
atendendo todos os dispositivos das Resolugdes 196/96 ¢ complementares, resolve aprovar sem

Pesquisi - UNICAMP

de Camargo, 126 FONL (019) 3521-8936
FAX  (019) 35217187

13083-887 Campinas—SP cep@fem, unicamp,br
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QP‘ FACULDADE DE CIENCIAS MEDICAS
L{;g @3 COMITE DE ETICA EM PESQUISA
©, o
44:3.\{/ ® www fom.unicamp. br/pesquisa/etica/index html|
UNICAMP
restri¢des o Protocolo de Pesquisa, bem como ter aprovado o Termo do Consentimento Livre e
Esclarecido, assim como todos os anexos incluidos na Pesquisa supracitada.
C conteudo e as conclustes aqui apresentados sdo de responsabilidade exclusiva do
CEP/FCM/UNICAMP ¢ ndo representam 2 opini&o da Universidade Estadual de Campinas nem
a comprometem.

VI - INFORMAGOES COMPLEMENTARES

! C sujeito da pesquisa tem a liberdade de recusar-se a participar ou de retirar seu
consentimento em qualquer fase da pesquisa, sem penalizagio alguma e sem prejuizo ao seu
cuidado (Res. CNS 196/96 — Itern IV.1.1) ¢ deve receber uma copia do Termo de Consentimento
Livre e Esclarecido, na integra, por ele assinado (item 1V.2.d).

Pesquisador deve desenvolver a pesquisa conforme delineada no protocolo aprovado e
descontinuar o estudo somente apds anélise das razdes da descontinuidade pelo CEP que o
aprovou (Res. CNS Item III.1.z), exceto quando perceber risco ou dano nfio previsto ao sujeito
participante ou quando constatar a superioridade do regime oferecido a um dos grupos de
pesquisa (Ttem V.3.). '

O CEP deve ser informado de todos os efeitos adversos ou fatos relevantes que alterem o
curso normal do estudo (Res. CNS Item V.4.). E papel do pesquisador assegurar medidas
imediatas adequadas frente a evento adverso grave ocorrido (mesmo que tenha sido em outro
centro) e enviar notificagdo ao CEP e a Agéncia Nacional de Vigildncia Sanitaria — ANVISA —
junto com seu posicionamento.

Eventuais modificagGes ou emendas ao protocolo devem ser apresentadas ao CEP de
forma clara e sucinta, identificando a parte do protocolo a ser modificada e suas justificativas.
Em caso de projeto do Grupo I ou II apresentados anteriormente &8 ANVISA, o pesquisador ou
patrocinador deve envid-las também a mesma junto com o parecer aprovatério do CEP, para
serem juntadas ao protocolo inicial (Res. 251/97, Item I11.2.¢)

Relatérios parciais e final devem ser apresentados ac CEP, de acordo com os prazos
estabelecidos na Resolugdo CNS-MS 196/96.

VII - DATA DA REUNIAO

Homologado na IV Reunifio Ordinaria do CEP/FCM, em 28 de abril de 2009,

Profa. Dra. Cariffen Stlvia Bertuzzo
PRESIDENTE DO COMITE DE ETICA EM PESQUISA

FCM / UNICAMP
Comité de Etiea em Pesquisa < UNICAMP
Ruu: Tessiilia Vicira de Camargo, 126 FONE (019) 3521-8936
Cnixa Postul 6111 FAX  (019)3521-7187
13083-887 Campinas- SP cep@fem.unicamp.br
-2
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7.2. Anexo 2 - Termo de Consentimento Livre e Esclarecido

Estudo de Biodisponibilidade Comparativa de uma Formulagao de Teste (Lipless [Ciprofibrato] -
comprimido - 100 mg; Biolab Sanus Farmacéutica Ltda.) versus uma Formulagdo de Referéncia
(Oroxadin [Ciprofibrato] - comprimido - 100 mg; Sanofi-Aventis) em Voluntarios Sadios de ambos
0S Sexos.

Protocolo niimero 003/09

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

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

Responsavel: Prof. Dr. Gilberto De Nucci

O abaixo-assinado, anos, RG n° declara que é de livre e espontanea
vontade que esta participando como voluntario do projeto de pesquisa
supracitado, de responsabilidade do médico/pesquisador Prof. Dr. Gilberto De
Nucci (Galeno Desenvolvimento de Pesquisas Ltda). O abaixo-assinado esta

ciente que:

NATUREZA E PROPOSITO DO ESTUDO

O objetivo da pesquisa € verificar se a formulacdo teste (Lipless
[Ciprofibrato] - comprimido - 100mg; Biolab Sanus Farmacéutica Ltda.) atinge
niveis no sangue, equivalentes a formulacdo referéncia (Oroxadin
[Ciprofibrato] - comprimido - 100mg; Sanofi-Aventis). Vocé recebera as duas
medica¢bes, cada uma em uma ocasido diferente. A ordem que vocé tomara
cada medicacdo obedecerd a um sorteio.

O ciprofibrato € um medicamento (remédio) indicado para o tratamento

da hiperlipidemia (excesso de gordura no sangue).
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PROCEDIMENTOS A SEREM REALIZADOS E RESPONSABILIDADES

Antes de sua participacdo no estudo e apOs a sua participacdo vocé
sera convidado a ir até a Unidade Ambulatorial para avaliar a sua condi¢céo de
saude. Vocé sera examinado por um médico que lhe fara um exame
completo, medindo o seu pulso, sua temperatura, sua pressao arterial.
Também sera feito um exame do coracao (eletrocardiograma). O médico Ihe
perguntard se vocé teve ou tem alguma doenca e se vocé faz uso de algum
medicamento. Apds a consulta médica o voluntario serd encaminhado para
coleta de exames laboratoriais em laboratorio conveniado. Os exames
laboratoriais incluem exame de sangue completo como hemograma completo;
bioguimica sangiinea (glicose no sangue, proteinas totais, transaminases
oxalacética e piruvica, gamaglutamil transferase, creatinina, uréia, acido urico,
colesterol e triglicerideos), b-HCG para mulheres e exame sumario de urina
(Urina I). Exames para a hepatite B e C e para AIDS (HIV 1 e HIV2), no
sangue, e exame de fezes (protoparasitolégico), serdo feitos somente no pré--
estudo.

O teste de gravidez sera repetido dentro de dois dias antes da
administracdo da medicacéo.

Durante o estudo, vocé serd internado duas vezes por
aproximadamente 36 horas cada periodo, na Unidade Clinica (Associacéo
Assistencial dos Direitos Humanos e Sociais do Estado de Sdo Paulo -
ADHESP [Campinas]), com intervalo minimo de 30 dias. Em cada internacéo,
a) sera administrado 100mg de Ciprofibrato, acompanhado de 200mL de agua
mineral sem gas; b) serdo coletadas 24 amostras de sangue de 7mL cada,
através de agulha introduzida em veia superficial para a dosagem do
medicamento e mais uma amostra de 40mL antes da administragcdo da
medicacdo (somente na primeira internacdo) para o controle do método. c)
em intervalos regulares, sera verificada sua pressao, pulso e temperatura; d)
serdo também servidas refeicbes padronizadas (jantar, ceia, na noite da

internacgéo [se nao interferir com o jejum]; desesjum, almocgo, lanche da tarde,
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jantar e ceia no dia de administracdo do medicamento; desesjum, almoco,
lanche e jantar no dia de alta) ou bebidas em horéarios preestabelecidos. Apés
a coleta de 24 horas da medicacdo vocé recebera alta da Unidade Clinica.
Um total aproximado de 394mL de sangue sera colhido durante todo o
estudo.

Vocé devera retornar a Unidade Ambulatorial para as demais coletas
(72h, 120h e 168h apds a administracao).

A duracao total de sua participacdo na pesquisa esta estimada em 60

dias, a contar da primeira internacédo, ap0s o processo de selecéo.

RESPONSABILIDADES

E condicdo indispensavel, para participacdo no ensaio clinico, que
esteja em boa saude e, portanto, ndo esteja nho momento sob tratamento
meédico ou fazendo uso de quaisquer drogas ou medicacdes e que tampouco
tenha participado de outro estudo clinico com medicamentos nos altimos seis
meses. Algumas regras deverdo ser seguidas para sua participagdo no
estudo: a) ndo pode ser dependente de drogas ou &lcool e caso o
Pesquisador tenha alguma suspeita, podera solicitar exame de urina para
deteccdo do uso de drogas; b) ndo pode ter doado (ou retirado/perdido por
qgualquer motivo) sangue ou plasma dentro dos trés meses que antecedem o
estudo ou ter efetuado trés doacdes (mulheres) / quatro doac¢des (homens) no
periodo de um ano antes do estudo; c) ndo pode ter dado a luz ou efetuado
aborto no periodo de 12 semanas antes do estudo (mulheres); d) ndo pode
tomar bebidas contendo cafeina e xantinas (café, ch4, coca-cola, etc) nas 12
horas que antecedem as internagdes até a Ultima coleta.

E ainda de sua responsabilidade em relacdo a sua participacdo no
ensaio clinico: a) comparecer as internacfes na data e horéarios informados;
b) permanecer em jejum pelo tempo previsto (pelo menos oito horas) em cada
internacéo; c) tomar toda a medicacéo prevista; d) Ingerir toda a alimentacéo
e liquidos que tenham sido previstos; €) retornar a Unidade Clinica na data,

horario e locais combinados, para realizagdo da consulta e exames de alta,
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independentemente de haver sido interrompida sua participacdo no estudo ou

de sua desisténcia.

POSSIVEIS RISCOS E DESCONFORTOS

A administragdo por boca de ciprofibrato de maneira continuada pode
causar reacdoes como: cefaléia ("dor de cabeca"), vertigem ("sensacao
anormal ao movimentar a cabeca"), nduseas ("vontade de vomitar"), vomito,
dor no estdbmago ("dor na barriga"), boca seca e diarréia. Entretanto o
aparecimento de efeitos indesejaveis ap6s administracdo em dose Unica de
ciprofibrato tem menor probabilidade de aparecer. Além dos efeitos citados, a
administracdo de qualquer medicamento pode causar reacdes imprevisiveis.

A retirada de sangue é um procedimento seguro e pode causar

um leve desconforto, além de uma mancha roxa pequena no local da picada
gue frequentemente resolve sem maiores problemas.

BENEFiCIOS OU COMPENSAGOES

A participacdo neste estudo, ndo tem objetivo de submeté-lo a um
tratamento terapéutico. Consequentemente, ndo se espera que a participacao

no estudo traga qualquer beneficio em funcéo do tratamento.

INTERCORRENCIAS (efeitos indesejaveis)

Se vocé sofrer algum maleficio em decorréncia direta de sua
participacdo no estudo, vocé recebera tratamento desta Instituicdo, sem
qualquer custo. Ndo havera, no entanto qualquer compensacao de ordem
financeira em funcdo do ocorrido, a ndo ser que a condicdo faca jus da
indenizacdo prevista no seguro de vida em grupo. Contudo, ao assinar este
termo, vocé ndo esta renunciando qualquer direito legal que vocé possui.

Durante o periodo de 180 dias a partir da data da assinatura deste

termo e efetivacdo da internacdo, vocé estara segurado (seguro de vida em

grupo).
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RESSARCIMENTO

De acordo com valores previamente estabelecidos (R$ 670,00
[seiscentos e setenta reais]), os voluntarios seréo ressarcidos das despesas e
tempo despendido na realizacdo do supracitado estudo clinico apds a
consulta de alta. Caso desista ou seja, dispensado antes do estudo ser
finalizado o voluntario recebera proporcionalmente ao tempo despendido, no
final do estudo. O ndo comparecimento as coletas de sangue apos a
internacdo serd motivo de dispensa do voluntario. Entende também que a
desisténcia ou dispensa antes do comparecimento para a primeira internacao
nao da direito a ressarcimento.

Caso vocé tenha sido convocado para o estudo na condicdo de
"voluntarios reserva" e seja dispensado da internacdo em funcdo do
comparecimento de numero suficiente do conjunto de voluntérios
normalmente convocados, cabera a vocé o ressarcimento de R$ 50,00
(cinquenta reais) por conta deste comparecimento, a ser quitado somente no
encerramento do estudo.

Estima-se que durante o periodo de participacdo no Estudo vocé tera
como despesa apenas o0s gastos de deslocamento de sua residéncia ou
trabalho até a Unidade Ambulatorial para a realizacdo de exames e consultas,
ou ao Hospital, nos dias de internacdo. Ainda deve ser previsto eventuais
visitas posteriores para acompanhamento de eventos adversos. O
ressarcimento destas despesas ja esta incluido no valor estabelecido no item

acima.

PARTICIPACAO VOLUNTARIA

Sua participacdo € voluntaria e vocé tem a liberdade de desistir ou
interromper a participacédo neste estudo no momento que desejar. Neste caso,
vocé deve informar imediatamente sua decisdo ao pesquisador ou a um
membro de sua equipe, sem necessidade de qualquer explicacdo e sem que
isto venha interferir no seu atendimento meédico nesta Instituicdo.

Obteve todas as informacfes e esclarecimentos necessarios para

poder decidir conscientemente sobre a participacdo no referido ensaio clinico.
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Independente de seu desejo e consentimento, sua participacdo no
ensaio clinico podera ser interrompida, em funcdo a) da ocorréncia de
eventos adversos; b) da ocorréncia de qualquer doenca que, a critério
meédico, prejudique a continuacdo de sua participacdo no estudo; c) do nao
cumprimento das normas estabelecidas; d) de qualquer outro motivo que, a
critério médico, seja do interesse de seu proprio bem estar ou dos demais
participantes; e) da suspensao do Estudo como um todo.

O Centro de Bioequivaléncia o mantera informado, em tempo oportuno,
sempre que houver alguma informacéo adicional que possa influenciar seu
desejo de continuar participando no estudo e prestara qualquer tipo de
esclarecimento em relacdo ao progresso da pesquisa, conforme sua
solicitacao.

A interrupcdo ndo causara prejuizo ao seu atendimento, cuidado e

tratamento pela equipe do Centro de Bioequivaléncia.
DIVULGAGAO DE INFORMAGOES QUANTO A PARTICIPAGAO NO ESTUDO

Os registros que possam identificar sua identidade serdo mantidos em
sigilo, a ndo ser que haja obrigacdo legal de divulgacdo. O Centro de
Bioequivaléncia nado identificard o voluntario por ocasido da publicacdo dos
resultados obtidos.

Contudo, o(s) monitor (es) do Estudo, auditor(es), membros do Comité
de Etica e Pesquisa Clinica, ou autoridades do(s) 6rgdo(s) governamentais
envolvido(s) na fiscalizacdo e acompanhamento do estudo terdo direito de ter
acesso aos registros originais de dados clinicos de sua pessoa, coletados
durante a pesquisa, na extensdo em que for permitido pela Lei e
regulamentacdes aplicaveis, com o propdsito de verificar os procedimentos e
dados do ensaio, sem no entanto violar a condicdo de que tais informacdes
sdo confidenciais. Ao assinar este Termo de Consentimento Livre e
Esclarecido, vocé esta também autorizando tal acesso, mesmo se vocé se

retirar do Estudo.

Anexos 57



CONTATOS E PERGUNTAS

Caso surja alguma intercorréncia, devera procurar o Centro de
Bioequivaléncia (Fone (19) 3243 2767) e solicitar que 0 mesmo contate 0s
médicos responsaveis pelo ensaio clinico ou entdo entrar em contato
diretamente com os mesmos nos telefones indicados no final deste Termo de
Consentimento.

Podera contatar o Dr. Gilberto De Nucci, a Farmacéutica, Marinalva
Sampaio, ou o Médico Atendente para receber informacdes adicionais,
relacionadas a pesquisa ou quanto aos seus direitos como voluntario.

Poderd contatar a Secretaria do Comité em Pesquisas com Seres
Humanos da Universidade Estadual de Campinas fone 19-3521-8936 para

apresentar recursos ou reclamacgfes em relacdo ao ensaio clinico.

Se vocé concorda com o exposto acima leia e assine o documento

abaixo:

Eu declaro que li cuidadosamente todo este documento denominado Termo
de Consentimento Livre e Esclarecido e que, apos, tive nova oportunidade de
fazer perguntas sobre o conteldo do mesmo o também sobre o Estudo e
recebi explicacdes que responderam por completo minhas duvidas e reafirmo
estar livre e espontaneamente decidindo participar do Estudo.

Ao assinar este Termo de Consentimento eu também estou certificando que
toda a informacdo que eu prestei, incluindo minha histéria médica, é
verdadeira e correta até onde € de meu conhecimento, e declaro estar

recebendo uma copia assinada deste documento.

Ao assinar este Termo de Consentimento estou autorizando o acesso as

minhas informacgdes, conforme explicitado anteriormente.

Ao assinar este Termo de Consentimento eu nao renunciei qualquer direito

legal que eu venha a ter ao participar deste Estudo.
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voluntario ndo souber ler)

NOME DO VOLUNTARIO DATA Assinatura
PESSOA QUE ESTA OBTENDO O DATA Assinatura
TERMO DE CONSENTIMENTO
TESTEMUNHA
(Somente necessario se 0 DATA Assinatura

TELEFONES PARA CONTATO

Dr. GILBERTO DE NUCCI

Residéncia: (19) 3251-6928 e

Celular: (19) 9178-8879 / 8139-7522
Clinica: (19) 3243-2767
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7.3. Anexo 3. Tabela de Aleatorizagéo

Nimero do estudo: GDN 003/09 Data: 2-Feb-09
Voluntarios Sexo Numero de sequéncia Periodo 1 Periodo 2
1 M 2 T R
2 M 1 R T
3 M 2 T R
4 M 1 R T
5 M 1 R T
6 M 2 T R
7 M 1 R T
8 M 2 T R
9 M 2 T R
10 M 1 R T
11 M 2 T R
12 M 1 R T
13 M 1 R T
14 M 2 T R
15 F 1 R T
16 F 2 T R
17 F 2 T R
18 F 1 R T
19 F 2 T R
20 F 1 R T
21 F 2 T R
22 F 1 R T
23 F 2 T R
24 F 1 R T
25 F 1 R T
26 F 2 T R
27 F 1 R T
28 F 2 T R

Teste: Lipless [Ciprofibrato] — comprimido — 100mg; Biolab Sanus Farmacéutica Ltda.

Referéncia: Oroxadin [Ciprofibrato] — comprimido — 100mg; Sanofi-Aventis
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7.4. Anexo 4. Registro de Eventos Adversos

Documento Fonte de Dados Clinicos g c iwnlicant s Wolunins 1 et
GDN / Estudo:
FOLHA DE EVENTO ADVERSO Coaigo de Rastreamense. [N NN
Caso se irte de nova versio de um evento ji relatado ( Foliow- Ui, anote abaixo o codigo de r;sr:m:m:oo:ig:nll‘ "
Detalhes Evento [ Codgo d R crgeat
Inicio do EA’ Data [ Hora I [ tenddo ra Gateno. [ Asenmento Evier ] Rl do Volunidrio
Queixa / e
Diagnostico
* Doembrcies nive da sdminairecio o Produty b investigaca no 17 Pasodo e 350 Evntos Advweos
Classificagdes |
Seriedade O Nao Série OsSéric < N° Identificagao do Ev. Adv. Sério:
Intensidade [ Fraco O Moderado O Intenso
Relagio o Terapia | [ Provavel # O Possivel ¥ [ Nac Relacicnado O Mae Classificave!
Expectativa® ¢ [Esperado [INA0ESPErato + ot o ot oo v b
*Freercher somanie cpaatede s relagho com & Terapes 80 EA for clesnficads com “Provivel”™ ou “Prasive®
Conduta Imediata™ = querza e de Ganeb, Exteme cu simphes Plato do'Voknlinie

Dose: [JReduzida [J Aumentada O Interrompida O Encerrada [ONao se Aplica  F=r=h

[ Tratamento Farmacologico  [JObservagae  @remmm O Hospitalizaglo OCutros O MA

Detalhes:

Dados Complementares | A serpreenchido somente se houver infamagdo especifica Rubriea®

.-
= e mio m GuTe a AmmaREs SR

Evolugio:
(Data/ Hern)

Evolugao:
(Dsta / Hoes)

O Solicitads Exames: [ O Retorna em:

Desligamento 0O © meédico refirou o Voluntério do Estudo em fungio do Evento
[ © Voluntario resolveu interromper sua participagao no estudo em fungao do Evento

Cutras
Informagdes

5S¢ o desfecho esta sendo preenchido em conjunto com a avalingfio acima, xssine soments na i Mima linha deste formulirio

Médico Responsavel pelas Informagbes Assinatura Data
Desfecho Data: =+¢ 0O Preenchide em conjunto com/ a avalagdo acima
Término Data [ Hora ] Durag3o | O n8o Encerrado (verabaixo)
Status Recuperagao: [0 Total (recuperado) OComSequelas [ Nao Recuperado
{escolha apenas 1 apelio) O Desconhecido® (N 201 rwtomos ) O Falecimento
Qutras
Informagdes
" [ o0 NO-COMpAeCey S0 BjerANTErE) aou R Sy el O 3 el oc |

Medico Responsavel pelas Informagdes / Conclusdo Assinatura Data
NN = Hada Digno de Nota | N/4 = Hao se dglica | nd = Hao Dispsssieel | nr. = Nao Requeri Fratocoly |-:.:-|Ihﬂrlmu1he5i-ﬁﬂhu
FOF geraco am 15100008 1244 9
Formulln SDF- Ve 68 o JMEDE ‘Galeno: Dy T de Pesquisas Lida. = Campi 5P = Brasil | :.u.! » u.:. x EA
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7.5. Anexo 5. Outras Publicag6es Durante o Periodo de Doutorado

Mendes GD, Mendes FD, Domingues CC, Oliveira RA, da Silva MA, Chen
LS, llha JO, Fernandes CE, Nucci GD. Comparative bioavailability of three

ibuprofen formulations in healthy human volunteers. Int J Clin Pharmacol Ther.
2008; 46(6):309-18.

To assess the bioequivalence of three ibuprofen formulations (Test
formulation: ibuprofen (400mg capsule) manufactured by Cardinal Health
Brasil 402 Ltda. (Sorocaba, Brazil) and licensed to Boehringer Ingelheim do
Brasil Quim. e Farm. Ltda. (SA poundo Paulo, Brazil); Reference formulation
(2): ibuprofen (AdvilA(R); 2 A 200mg coated tablet) from Wyeth-Whitehall Ltda.
(Itapevi, Brazil); Reference formulation (2): ibuprofen (AliviumA; 8ml A
50mg/ml solution) from Schering Plough S.A. (Rio de Janeiro, Brazil)) in 24
healthy volunteers of both sexes. The study was conducted using an open,
randomized, three-period crossover design with at least 5-day washout
interval. Plasma samples were obtained over a 24-h period. Plasma ibuprofen
concentrations were analyzed by liquid chromatography coupled to tandem
mass spectrometry (LC-MS/MS) with negative ion electrospray ionization
using multiple reactions monitoring (MRM). The following pharmacokinetic
parameters were obtained from the ibuprofen plasma concentration vs. time
curves: AUC (last), AUC(trunctmax), AUC (inf) and C(max). The limit of
quantification for ibuprofen was 0.1microg A mi(1). The geometric mean with
corresponding 90% confidence interval (Cl) for Test/Reference (1) percent

ratios were 114.24% (90% CIl = 105.67, 123.50%) for C (max), 98.97% (90%
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Cl = 94.69, 103.44%) for AUC (last) and 99.40% (90% CI = 95.21, 103.78%)
for AUC (inf). The geometric mean and respective 90% confidence interval
(Cl) for Test/Reference (2) percent ratios were 108.38% (90% CI = 100.19,
117.25%) for C(max), 100.79% (90% CI = 96.39, 105.40%) for AUC(last) and
101.26% (90% CI = 96.94, 105.77%) for AUC (inf); t(max) for the 400mg Test
capsule was shorter than that for the 2 A 200mg Reference (1) tablets (p < 0.002).
Conclusion: Since the 90% CI for AUC (last), AUC (inf) and Cmax ratios were
within the 80% - 125% interval proposed by the US FDA, it was concluded that
ibuprofen formulation manufactured by Cardinal Health Brasil 402 Ltda. and
licensed to Boehringer Ingelheim do Brasil Quim. e Farm. Ltda. is
bioequivalent to the AdvilA and AliviumA formulations with regard to both the

rate and the extent of absorption.
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Mendes FD, Patni AK, Reyer S, Monif T, Moreira LD, Ilha JO, Mendes GD, De
Nucci G. Comparative bioavailability study with two pantoprazole delayed-
released tablet formulations administered with and without food in healthy
subjects. Arzneimittelforschung 2008; 58(3):141-8.

Objective: To assess the comparative bioavailability of two formulations (40
mg delayed-released [DR] tablet; test and reference) of pantoprazole (CAS
102625-70-7) in healthy volunteers of both sexes, with and without food.
Methods: The study was conducted using an open, randomized, two-period
crossover design with a 1-week washout interval, in two groups, with and
without food. Plasma samples were obtained for up to 24 h post dose. Plasma
pantoprazole concentrations were analyzed by liquid chromatography coupled
to tandem mass spectrometry (LC-MS-MS) with positive ion electrospray
ionization using multiple reactions monitoring (MRM). From the pantoprazole
plasma concentration vs. time curves, the pharmacokinetic parameters
AUC(last) and C(max) were obtained, with and without food. Results: The
limit of quantification was 5ng/mL for plasma pantoprazole analysis. The
geometric mean and 90% confidence interval Cl of test/reference percent
ratios were, without and with food, respectively: 104.6540% (90.8616%-
120.5401%) and 99.9708% (90.9987%-109.8275%) for C (max), 95.6634%
(85.2675%-107.3267%) and 89.3500% (83.6630%-95.4237%) for AUC (last).
Conclusion: Since the 90% CI for AUC(last) and C(max) ratios were within
the 80%-125% interval proposed by the US FDA, it was concluded that

pantoprazole 40mg DR tablet (test formulation) with and without food was
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bioequivalent to the reference 40mg DR tablet for both the rate and extent of

absorption.
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da Silva MA, Mendes FD, de Oliveira RA, Monif T, Patni A, Reyar S, Mendes
GD, De Nucci G. Comparative bioavailability study with two chlorpropamide
tablet formulations in healthy volunteers. Arzneimittelforschung 2007;

57(9):591-8.

Objective: The aim of this study was the assessment of the bioequivalence of
two formulations (250 mg tablet) of chlorpropamide (CAS 94-20-2) in 36
healthy volunteers of both sexes. Methods: The study was conducted using
an open, randomized, two-period crossover design with a 3-week washout
interval. Plasma samples were obtained over a 72-h period. Plasma
chlorpropamide concentrations were analyzed by liquid chromatography
coupled to tandem mass spectrometry (LC-MS-MS) with positive ion
electrospray ionization using multiple reactions monitoring (MRM). From the
chlorpropamide plasma concentration vs time curves, the following
pharmacokinetic parameters were obtained: AUC (0-72h), AUC (inf) and
C(max). Results: The limit of quantification was 0.1microg/mL for plasma
chlorpropamide analysis. The geometric mean and respective 90 %
confidence interval (Cl) of Test/ Reference percent ratios were 93.99%
(87.11%-101.41%) for C (max), 92.45% (85.96%-99.44%) for AUC (0-72h)
and 90.30% (83.35%-97.82%) for AUC (0-inf). Conclusion: Since the 90 % CI
for AUC(0-72h), AUC(0-inf) and C(max) ratios were within the 80-125%interval
proposed by the US FDA, it was concluded that chlorpropamide 250mg tablet
(test formulation) was bioequivalent to the reference 250mg tablet for of both

the rate and extent of absorption.
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da Silva MA, Mendes FD, de Oliveira RA, Monif T, Patni A, Reyar S, Mendes
GD, De Nucci G. Comparative bioavailability study with two chlorpropamide
tablet formulations in healthy volunteers. Arzneimittelforschung 2007;

57(9):591-8.

Objective: The aim of this study was the assessment of the bioequivalence of
two formulations (250mg tablet) of chlorpropamide (CAS 94-20-2) in 36
healthy volunteers of both sexes. Methods: The study was conducted using
an open, randomized, two-period crossover design with a 3-week washout
interval. Plasma samples were obtained over a 72-h period. Plasma
chlorpropamide concentrations were analyzed by liquid chromatography
coupled to tandem mass spectrometry (LC-MS-MS) with positive ion
electrospray ionization using multiple reactions monitoring (MRM). From the
chlorpropamide plasma concentration vs time curves, the following
pharmacokinetic parameters were obtained: AUC (0-72h), AUC (inf) and
C(max). Results: The limit of quantification was 0.1microg/mL for plasma
chlorpropamide analysis. The geometric mean and respective 90% confidence
interval (CI) of Test/ Reference percent ratios were 93.99% (87.11%-101.41%)
for C (max), 92.45% (85.96%-99.44%) for AUC (0-72h) and 90.30% (83.35%-
97.82%) for AUC(0-inf). Conclusion: Since the 90% CI for AUC(0-72h), AUC
(0-inf) and C (max) ratios were within the 80%-125% interval proposed by the
US FDA, it was concluded that chlorpropamide 250mg tablet (test formulation)
was bioequivalent to the reference 250mg tablet for of both the rate and extent

of absorption.
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Mendes GD, Moreira LD, Pereira Ados S, Borges A, Yui F, Mendes FD, de
Nucci G. A bioequivalence study of gliclazide based on quantification by high-
performance liquid chromatography coupled with electrospray tandem mass
spectrometry. Int J Clin Pharmacol Ther 2007; 45(3):175-85.

Objective: The aim of this study was to evaluate, in human volunteers, the
performance of one gliclazide tablet formulation (gliclazide 80mg tablet from
EMS Induastria Farmacéutica Ltda.) against two reference gliclazide tablet
formulations (Diamicron 80mg tablet from Servier do Brazil Ltda. and
Diamicron 80mg tablet from Servier (Ireland) Industries Limited). Methods:
The study had an open, randomized, three-period crossover design with a
one-week washout interval between doses. The samples were obtained over a
48-h interval after each oral administration of gliclazide. The samples were
extracted from plasma using diethylether: hexane (80: 20, v/v) and the extracts
were analyzed by high-performance liquid chromatography coupled with
electrospray tandem mass spectrometry (HPLC-MS/ MS). Chromatography
was performed isocratically using a Jones Chromatography Genesis C8 120A
4u. The method had a chromatographic run-time of 2.5min and a calibration
curve of the range of 0.02- 10 microg x mi(-1) (r(2) > 0.9993). The limit of
guantification was 0.02 microg x mi(-1). RESULTS: The geometric mean and
90% confidence intervals (Cl) for the Gliclazide/Diamicron (Ireland) ratio were
588.68% (90% Cl= 491.16, 705.58%) for AUClast, 423.50% (90% CI =
338.25, 530.23%) for AUCIinf, and 1395.77% (90% Cl= 1116.62, 1744.72%)
for Cmax. The geometric mean and 90% confidence intervals (CI) for the

Gliclazide/Diamicron (Brazil) ratio were 249.16% (90% CI| = 207.96, 298.54%)
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for AUClast, 249.16% (90% CI = 207.96 - 298.54%) for AUCinf, and 188.04%
(90% CI - 151.72, 233.05%) for Cmax. CONCLUSION: Since the 90% CI for
Cmax, AUClast and AUC(0-infinity) ratios were all outside the 125% interval
proposed by the US Food and Drug Administration, we concluded that the
gliclazide test formulation were not bioequivalent to either reference
formulation. Interestingly, the pharmacokinetic parameters such as Cmax,
AUClast of both reference formulations are compatible with neither the
literature nor the profile of an immediate release formulation. In addition, both
reference formulations were not bioequivalent in themselves, indicating

significant differences in reference product formulation.
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Cavedal LE, Mendes FD, Domingues CC, Patni AK, Monif T, Reyar S, Pereira
Ados S, Mendes GD, De Nucci G. Clonazepam quantification in human
plasma by high-performance liquid chromatography coupled with electrospray
tandem mass spectrometry in a bioequivalence study. J Mass Spectrom. 2007
Jan;42(1):81-8.

A rapid, sensitive and specific method for quantifying clonazepam in human
plasma using diazepam as the internal standard (IS) is described. The analyte
and the IS were extracted from plasma by liquid-liquid extraction using a
hexane/diethylether (20: 80, v/v) solution. The extracts were analysed by high-
performance liquid chromatography coupled with electrospray tandem mass
spectrometry (HPLC-MS-MS). Chromatography was performed on a Jones
Genesis C8 4 microm analytical column (100 x 2.1 mm i.d.). The method had a
chromatographic run time of 3.0 min and a linear calibration curve over the
range 0.5-50ng/ml (r2 > 0.9965). The limit of quantification was 0.5ng/ml. This
HPLC/MS/MS procedure was used to assess the bioequivalence of two
clonazepam 2mg tablet formulations (clonazepam test formulation from
Ranbaxy Laboratories Ltd and Rivotril from Roche Laboratdrios Ltda as

standard reference formulation).
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7.6. Anexo 6. Pedido de Autorizagao a Revista para o Artigo ser Incluido
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This is to request for copyright release of the following article published in Journal of
Chromatography B for purpose of including in my Ph.D. thesis dissertation:
Ciprofibrate quantification in human plasma by high-performance liquid

chromatography coupled with electrospray tandem mass spectrometry for
pharmacokinetic studies
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advertising or promotion purposes. | am planning in making (15) copies of my thesis. One of this
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7.7. Anexo 7. Autorizagao da Revista para o Trabalho ser incluido na
Tese

———————— Forwarded message ----------

From: EP Support <support@elsevier.com>

Date: 2012/9/13

Subject: Authorization/PhD thesis [Reference: 120913-000413]
To: mendesfd@gmail.com

Subject

Authorization/PhD thesis

Discussion

Response Via Email(Jessrael Genesis) - 13/09/2012 10.49 AM

Dear Dr Mendes,

Thank you for your e-mail.

As an author, you retain rights for a large number of author uses, including use by your employing
institute or company. These rights are retained and permitted without the need to obtain specific

permission from Elsevier.

- The right to include the article in full or in part in a thesis or dissertation (provided that this is not to be
published commercially).

Further information about "WHAT RIGHTS DO | RETAIN AS AN AUTHOR? ", you may find
Elsevier Customer Support solution useful using:
http://support.elsevier.com/app/answers/detail/a_id/565

Please ensure that the reference number remains in the subject line when responding to this email.

Why not also visit our self-help site at http://support.elsevier.com? Here you can find FAQs, online
tutorials and instructions relating to manuscript submissions and articles in production. You will also
find 24/7 support contact details, including live chat, should you require further assistance.

Kind regards,

Jessrael Genesis
EP Customer Support

Customer By Email (Fabiana Duarte Mendes) - 13/09/2012 02.59 AM
Dear Editors, good morning:

Attached authorization request for inclusion in the magazine article on my
PhD thesis.

Please confirm receipt of email.

I look forward to returning.

Thank fully, Fabiana Mendes Duarte.
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