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RESUMO

A falsificacdo de medicamentos, apesar das tentativas de controle mundiais, mantém a curva
ascendente de crescimento, estimulada por dois problemas cronicos: automedicacéo e desin-
formacdo. Com base em dados da Organizacdo Mundial da Saude (OMS), estima-se que um
terco dos medicamentos vendidos no Brasil € falsificado. S&o produtos que tiveram suas for-
mulas e data de validade adulteradas por organizacdes criminosas que utilizam laboratérios
clandestinos e os comercializam por meio do contrabando. A presente dissertacdo € um estudo
sobre falsificagdo de medicamento no cenario brasileiro, demonstrando a problematica relaci-
onada a saude publica e a falsificacdo que vem se tornando um fator critico para a populagédo
mundial. A temética macro desta pesquisa € a intersec¢do entre rastreabilidade e falsificacdo
de medicamento, utilizando a l6gica paraconsistente anotada evidencial Ex.

Palavras chaves: Rastreabilidade de Medicamento. Logica Paraconsistente Anotada Eviden-
cial Et. Resolugéo da Diretoria Colegiada n°. 54.



ABSTRACT

Counterfeiting of medicines, despite the global control efforts, keeps the upward curve of
growth, stimulated by two chronic problems: self-medication and misinformation. Based on
data from the World Health Organization (WHO) estimates that one third of drugs sold in
Brazil is fake. These products have their formulas and expiration date tampered with by crim-
inal organizations using clandestine laboratories and market them through smuggling. This
dissertation is a study of drug counterfeiting in the Brazilian scene, demonstrating the prob-
lems related to public health and counterfeiting which has become a critical factor for the
world population. The macro theme of this research is the intersection between traceability
and drug counterfeiting using paraconsistent logic annotated evidential Ex.

Keywords: Drug Traceability. Paraconsistent annotated evidential logic Et. Board Resolution
n°. 54.
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1 INTRODUCAO

O presente trabalho esta inserido no contexto do Projeto de Pesquisa desenvolvido no
Programa de Mestrado em Engenharia de Producdo da Universidade Paulista, sua area de
concentracdo € Gestdo de Sistemas de Operacdo e possui a linha de pesquisa em Métodos
Quantitativos em Engenharia de Producéo.

A tematica macro desta pesquisa € a interseccao entre rastreabilidade e falsificacdo de
medicamento, utilizando a Logica Paraconsistente Anotada Evidencial Et (L6gica Et). Para
tal, parte da acep¢do fundamentada em uma analise epistemoldgica e metodoldgica de que o
processo de rastreabilidade é inevitavel pelo desenvolvimento tecnolégico dos meios e/ou
seus produtos, tendo em comum a producéo e desenvolvimento originados por atividade hu-
mana. Além disso, tais meios e/ou produtos tém implica¢des nas capacidades perceptivas dos
individuos e no nivel simbolico.

Na delimitacdo aplicada ao estudo da Ldgica Et, a capacidade perceptiva é intrinseca e
ndo se discute diretamente todos os seus métodos, mas perpassa 0s referenciais, enquanto a
questdo de falsificacdo de medicamento é diretamente tratada em artigos, no capitulo 4.

O principal elemento de delimitacdo do tema ¢ a falsificagdo de medicamento no cena-
rio brasileiro, de modo que se equilibre, esse contexto, a relevancia do assunto e mostre, em
seus avancos, a potencialidade e importancia do combate que o governo brasileiro vem bus-
cando. A utilizacdo da Logica Et, faz necessario, pela falta de estruturas matematicas e com-
putacionais, que permitam lidar com imprecisdes, incertezas e contradi¢@es, de forma critica e
realista. O mundo real é cercado de incoeréncias e contradi¢des, desafiando os principios ba-
sicos da Logica cléssica, visto que este modelo evidencia dificuldades de apresentar solucdes
factiveis ou mesmo exequiveis, dado o tempo de processamento ou mesmo simplicidade de
implementacao.

Em um viés, no campo da inteligéncia artificial, a contradicdo dificulta a obtencéo de
simuladores com raciocinio l6gico mais aproximado com o comportamento humano (DA
SILVA FILHO, ABE, TORRES, 2008). A Logica Paraconsistente Anotada Evidencial Et tem
apresentado solucdes que permitem ultrapassar as dificuldades impostas pela contradicéo,
dado que ela é uma Ldgica Nao Cléssica, que tem como principal caracteristica permitir o
tratamento de contradi¢Oes, sem trivializacdo, ao considerar a contradicdo em sua estrutura-
¢do, apresentando um melhor tratamento para as situacfes ndo cobertas pela Ldgica Classica.
(ABE; LOPES; NAKAMATSU, 2013; AMARAL et al., 2015).
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Compreender que existem diversas possibilidades de abordar a temética proposta, bus-

cou-se concentrar a discussao em obras que caracterizem, no dmbito da pertinéncia, a inter-

seccao de estudo, priorizando a identificacdo de pontos de articulacéo entre as obras selecio-

nadas no que se refere as premissas basicas com as quais trabalham (DOS SANTOS

PEREIRA, 2012). A presente autora mensura a importancia de estabelecer o objetivo e sua

delimitacdo:

O objetivo de estabelecer sentido é tdo somente garantir que fique claro o que se esta
estudando e subsidiar as escolhas teéricas e metodoldgicas realizadas, buscando-se
manter a centralidade no mesmo objeto em todo o estudo, bem como possibilitar o
levantamento de questionamentos que contribuam para as construcdes cientificas
(SANTOS PEREIRA, 2012, p.10).

Em funcdo do que foi exposto, estruturou-se os objetivos, no quadro de referéncia des-

se trabalho, da seguinte maneira:

Estudo bibliométrico sobre data matrix, Drogas, HealthCare e Rastreabilidade, pa-
ra avaliar a importancia do tema proposto. O autor aborda, no estudo em forma de
artigo, a importancia do tema e a relevancia do assunto proposto;

A fim de verificar a importancia da utilizacdo do codigo bidimensional data ma-
triz, contra a falsificacdo de medicamentos, é elaborado um artigo apresentando
uma visao holistica do cenéario nacional, os problemas de falsificacdo e como a
rastreabilidade dos medicamentos podem ampliar a confiabilidade e melhorar os
controles dos produtos farmacéuticos;

Apos levantamento do estado da arte, e elaboracdo dos artigos supra informados,
tem-se o0 objetivo de tracar um panorama sobre como as companhias brasileiras
vém se adequando para atender a legislacdo atual e a aderéncia das mesmas na
tendéncia mundial de automacao;

Demonstrar o comportamento das autoridades brasileiras sobre a falsificacdo de
medicamento;

Identificar o uso de Tecnologia da Informacéo para a rastreabilidade de medica-
mentos, visando a reducdo da falsificacdo e da expansdo da garantia sobre o uso
de drogas, avaliando as solug¢Ges implantadas, envolvendo diversas areas técnicas
e setores da cadeia produtiva e da oferta; e

Apresentar 0 uso de uma ldgica ndo cléssica na avaliagdo da utilizagdo de data
matriz na identificacdo e rastreabilidade de medicamento no Brasil, utilizando a
Légica Et na tomada de decisdo, analisando a utilizacdo do codigo bidirecional
data matrix imposto pela Agéncia Nacional de Vigilancia Sanitaria (ANVISA).
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Por fim, validam-se os objetivos em funcdo de produzirem respostas frente ao proble-
ma de pesquisa apresentado.

Tal como seré detalhado no decorrer do trabalho, o principal elemento delimitador da
tematica, como ja mencionado, € o estudo de falsificacdo de medicamento aplicado a Ldgica
Et. Chegou-se nessa determinacdo em funcdo do entendimento de que cabe ao pesquisador
estabelecer adequadamente seu objeto de estudo frente as reconfiguracdes do fendmeno estu-
dado, e do campo no qual a pesquisa esta inserida, diferenciando as condi¢cbes de mudancas
como, por exemplo, indicando se ha uma ruptura ou, em menor grau, a assimilacdo de um
novo tipo de fendmeno (KUHN, 2006), ndo se abstendo das configuracdes estruturais da area
do estudo.

Tendo em vista tais condi¢Bes de estabelecimento do objeto, ndo seria possivel no am-
bito dessa pesquisa justificar uma discussdo se a tecnologia adotada pelo governo federal é a
melhor opcdo de uso; para tal, deveria ser tratado um assunto separado, em primeiro momento
ndo faz parte do bojo do autor realizar este estudo, pois remeteria a outros horizontes. E im-
portante ressaltar: ainda que a compreensédo dessa tecnologia seja essencial, ndo se ignora, por
exemplo, a identificacdo de similaridades entre elas no recorte aplicado, especialmente no que
se refere aos seus efeitos.

Esse trabalho parte de uma vertente: alcancar um percentual representativo do univer-
so pesquisado na aplicacdo préatica, além do estado da arte.

A pesquisa desenhou um processo que contempla a Resolugéo da Diretoria Colegiada
(RDC) n°. 54, e tem os especialistas com o perfil desejado. Entretanto, a limitacdo da pesquisa
se deu em funcdo de ndo se conseguir comparar 0s processos de diversos paises com o0 mode-
lo brasileiro, j& que 0 mesmo se encontra em desenvolvimento.

Mesmo tendo assunto restrito e seu alcance sendo tracado e seguindo catolicamente, o
tema é abrangente.

Analisando os ultimos 50 anos, no inicio da década de 70 a conscientiza¢do da popu-
lacdo sobre a importancia da qualidade dos medicamentos e sua procedéncia sensibilizou os
orgaos reguladores e profissionais da satde. As consequéncias disso foram: exigéncia da bus-
ca da eficiéncia, seguranca no uso de medicamentos, e controle logistico. Com base nesse
novo cenario, foi necessario buscar recursos para apoiar esses controles baseados em tecnolo-
gia e automacdo, gerando um crescimento significativo sobre o tema (MARK & DENNIS,
2011).

Anualmente sdo milhares de pessoas que sofrem com erros médicos, ocasionados por

falhas na administracdo de medicamentos e em procedimentos hospitalares, além dos proble-
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mas relacionados a gestdo da satde, dificuldades no gerenciamento dos dados e desgaste de
tempo entre os profissionais do setor.

O mercado percebeu que para alicercar esses controles, e evitar tantos incidentes, era
necessario uma série de mudancgas. Com isso, buscou-se evolucdo na dinamica do fluxo de
trabalho, aumento da qualidade, produtividade, reducdo dos custos, melhoria nos processos e
promocdo do uso racional de medicamentos. Essas mudancas facilitaram na implementacéo
da rastreabilidade e no aparecimento de alguns beneficios, como a diminui¢do de erros nas
prescricdes e aplicacdo de medicamentos, bem como na redugdo do consumo de medicamen-
tos fora do prazo de validade (ASHP, 1998; STORPIRTIS et al., 2008; SERAFIM et al.,
2010).

Em um viés, nos Gltimos anos o0 mundo se depara com significativos problemas relaci-
onados a saude publica e a falsificacdo de medicamentos vem se tornando um fator critico
para a populacdo mundial (ANVISA, 2010). Segundo Virella (2008), a abordagem de falsifi-
cacdo de medicamentos pode variar conforme pais, refletindo diretamente nos diferentes lo-
cais do mundo, fator esse que implica um conceito global sobre o tema.

A partir de tais informacdes, sabe-se que a aquisicdo de um produto falsificado com
procedéncia de qualidade e seguranca desconhecidas, assim como o uso de medicamentos
falsificados, podem levar a consequéncias indesejadas para a satde, como doencas ndo trata-
das ou mal curadas, resultando em seu agravamento ou até mesmo o 6bito do paciente (WHO,
2012). No que concerne aos fatores que contribuem para a ocorréncia do crime de falsifica-
cdo de medicamentos, incluem-se a deficiéncia na fiscalizacao, caréncia de inspecdo, precos
elevados, grande numero de intermediarios na comercializagdo, maior demanda do que a dis-
ponibilidade e sofisticacdo na fabricacdo clandestina de medicamentos (OPAS, 2005). Para
Carvalho (2010), o problema com a falsificacdo existe, pois, a demanda é ocasionada pelo alto
preco de medicamentos.

Ao analisar sobre os tipos de medicamentos falsificados, encontram-se 0s seguintes
cenarios: em paises desenvolvidos sdo falsificados principalmente medicamentos ndo essenci-
ais, conhecidos como “lifestyle drugs", como aqueles para disfuncao erétil; enquanto, nos pai-
ses em desenvolvimento, a falsificacdo envolve principalmente medicamentos empregados no
tratamento de doencas infecciosas como antimalaricos e antibidticos (DECONINCK et al.,
2014). Outras classes de uso terapéutico que sdo alvos desse crime incluem os anticancerige-
nos e os antivirais (WHO, 2006).

No Brasil, segundo Lei n° 8.072/90, a falsificagcdo ¢ um crime hediondo, levando o

contraventor a ser penalizado sem as cleméncias tradicionais como fianc¢a, indulto e outros
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que, apesar da rigidez da pena, em uma tentativa de inibir tais crimes, ndo extingui o proble-
ma (DO ESPIRITO SANTO, 2015).

A sociedade, governo e industria, devem procurar solugdes que coibam a falsificagéo,
por meio de mecanismos efetivos de controle da producdo e distribuicdo dos medicamentos,
bem como das embalagens, que podem ser copiadas e reproduzidas, levando o consumidor a
cometer equivocos com consequéncias agravantes a sua saude.

A falsificacdo de medicamentos mobiliza lideres governamentais, a sociedade e setor
privado, para encontrar um processo efetivo para combater a falsificagcdo, pois, no processo de
embalagem atual pode-se levar a falsificacdo e prejudicar o consumidor final.

Assim, destacam-se duas questfes fundamentais oriundas das argumentacgdes expostas
até aqui:

e No ambito desse estudo, as regulamentacdes impostas pelo governo séo a solucéo

para resolver a falsificacdo de medicamentos?

e Nesta investigacdo, a solucdo de data matrix é a melhor opcao adotada?

Por fim, e ndo menos importante, a organizacdo da presente dissertacao, esta estrutu-
rada em cinco capitulos.

O primeiro Capitulo apresenta a Introducdo, que descreve a motivacdo do trabalho, os
conceitos basicos, e descreve, de forma breve, o tema proposto e sua importancia no panora-
ma brasileiro. Sequencialmente, apresenta os objetivos desta tese e suas hipoteses.

No segundo capitulo, nomeado Referencial Tedrico, estruturou-se uma diviséo entre
Logica Er, falsificagdo de medicamentos e tecnologias utilizadas.

O terceiro capitulo descreve a metodologia da pesquisa e seus pressupostos metodold-
gicos, os procedimentos adotados na execuc¢do do estudo, definindo os instrumentos e as tec-
nicas de pesquisa utilizadas.

O quarto capitulo, com o titulo Resultados e Discussdes, apresenta em seus subitens 0s
artigos cientificos resultantes deste estudo, sendo eles:

e Importance of bidimensional data matrix code against medicine counterfeiting:

Apresenta os problemas significativos relacionados a satde publica e a falsifica-
cdo de medicamentos, 0 presente artigo visa apresentar um panorama nacional e
mundial de sistemas de rastreabilidade utilizando o codigo bidimensional data ma-
trix, demonstrando sua importancia e utilizacdo na &rea hospitalar;

e Brazilian pharmaceutical companies are prepared for traceability of medicines:

Esta pesquisa, apresenta o cenario brasileiro da industria farmacéutica e automa-



18

cdo para implementar a rastreabilidade dos medicamentos. Apresentando uma vi-
sdo holistica do cenério nacional, as questdes de falsificacdo de medicamento e
como a rastreabilidade pode aumentar a confiabilidade e melhorar os controles de
produtos farmacéuticos;

e The risks of postponing law n°. 11,903, of january 14, 2009: O trabalho € parte da
reflexdo sobre os riscos de adiar a Lei n°. 11.903 na compreensdo do funciona-
mento da atividade legislativa, para analisar a racionalidade e os efeitos provaveis
da entrada em vigor o projeto de lei n°. 276;

e Brazil on a collision course with counterfeit drugs: Este estudo, examina o uso de
Tecnologia da Informacdo para a rastreabilidade de medicamentos visando a re-
ducdo da falsificacdo de medicamento. Na legislacdo brasileira identifica o envol-
vimento de todas as partes para encontrar a melhor solugdo para implementar o
processo de serializagdo e rastreabilidade;

e Mitigating serialization and traceability, an implementation and suitability study
about strategies of rdc n°. 54 of 2013: O presente artigo apresenta uma visao das
necessidades de serializacdo e rastreabilidade de produtos farmacéuticos, assim
como oportunidades de geracdo de valor na implantacdo de sistemas e suas ade-
quacOes a normativa, para as empresas que compde a cadeia de valor farmacéuti-
ca;

e Feasibility assessment in drug screening using non-classical logics: Este artigo
apresenta o uso de uma ldgica ndo classica na avaliacdo da utilizacdo de data ma-
triz na identificacdo e rastreabilidade de medicamento no Brasil. Para tanto o de-
sempenho é avaliado através da Logica Er, utilizando um software académico,
desenvolvido em Java pela empresa ParaDecision. Entende-se a importancia dessa
avaliacdo no sentido de demonstrar ao leitor uma tecnologia no combate a falsifi-

cacdo de medicamento.

O quinto capitulo apresenta as consideracdes finais, descritas em forma de breve re-
sumo da introdugdo, referencial teorico, resultados obtidos relativos aos objetivos e as reco-
mendacdes de trabalhos futuros.

Por fim, s@o apresentadas as referéncias bibliograficas utilizadas na elaboracao da dis-

sertacdo, sem considerar as referéncias dos artigos.
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2 REFERENCIAL TEORICO

No capitulo anterior foram estabelecidas as bases da pesquisa desenvolvida nesse tra-
balho que tiveram como fundamento a pesquisa bibliogréfica que nos dara suporte aos estu-
dos.

Este capitulo direciona-se ao mapeamento das bases teoricas para o desenvolvimento e
objetivo desse trabalho. Estruturou-se uma divisao entre Logica Ert, falsificacdo de medica-
mento e tecnologias utilizadas.

2.1 Logica Paraconsistente

Os primeiros relatos da Logica Paraconsistente advém do logico polonés J.
£ukasiewicz e o fildsofo russo N. A. Vasil’év, por volta de 1910, sugerindo a possibilidade de
uma ldgica que restringiria o principio da contradicdo. O sistema de calculo proposicional
paraconsistente foi proposto por S. Jaskowiski entre 1948 e 1949, sendo denominado de 10gi-
ca discursiva (ABE et al., 2011; ABE et al., 2015).

Os sistemas paraconsistentes, foram introduzidos pelo 16gico brasileiro Newton Car-
neiro Affonso da Costa, a partir de 1963, sendo apenas sintatico, sem o aspecto semantico. As
semanticas para os calculos apareceram na década seguinte com a teoria das valoracdes, de-
monstrando a completeza e a corretude dos célculos (ABE et al., 2015).

Uma logica paraconsistente é capaz de manipular sistemas inconsistentes de informa-
cOes sem o perigo da trivializacdo. Nas teorias paraconsistentes existem formulas X tais que a
partir de X e =X ndo decorre qualquer formula Z, ou seja, existe uma formula Z de um con-
junto de todas as sentencas tal que Z ndo é teorema da teoria. Subrahmanian, na década de
1980, empregou as logicas paraconsistentes em programacao ldgica (ABE et al., 2011).

2.2 LOagica Paraconsistente Anotada

Os estudos sobre os fundamentos da l6gica paraconsistente anotada foram efetuados

por varios autores, entre eles, Da costa, Abe, Akama e outros (ABE, 1992).

Em Abe (1992), estudou-se a l6gica de predicados, teoria de modelos, teoria anotada
de conjuntos e alguns sistemas modais, estabelecendo-se um estudo sistematico dos
fundamentos das ldgicas anotadas apontadas em trabalhos anteriores. Outras aplica-
¢cbes dos sistemas anotados foram iniciadas por Abe por volta de 1993
(CARVALHO ET AL, 2003 p. 49).
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E juntamente com discipulos diretos implementou-se a linguagem de programacao pa-
raconsistente Paralog (DA COSTA et al, 1999). Tais ideias aplicaram-se na construcdo de um
protétipo e especificacdo de uma arquitetura baseada na I6gica paraconsistente anotada que
integra diversos sistemas computacionais, base de dados, sistemas de visdo, etc. de uma célula
de manufatura (PRADO, 1996) e representacdo de conhecimento por Frames, permitindo
representar inconsisténcias e excecdes (AVILA, 1996).

Da Silva Filho, outro discipulo de Abe, interessou-se na aplicacdo da I6gica Et em cir-
cuitos digitais, obtendo-se a implementagdo das portas légicas Complement, And e Or (DA
SILVA FILHO, 1999). Carvalho et al, (2003) p. 49 “[...] tais circuitos permitem sinais

“conflitantes” implementados em sua estrutura de modo nao-trivial.
2.3 LogicaEr

A aplicacdo da Logica Et tem como principal objetivo implementar sistemas compu-
tadorizados que permitam manipular o conhecimento incerto e que até podem ser inconsisten-
tes (DE CARVALHO; ABE, 2010). A Légica Ez trata as premissas como evidéncias parciais
e apresenta caracteristicas de uma L6gica Evidencial onde as anotag¢fes sdo consideradas co-
mo graus de evidéncia favoravel ou graus de evidéncia desfavoravel e as analises levam em
consideracdo os valores das informacg6es produzidas por fontes reais e incertas (ABE et al.,
2015).

Muitas vezes, a contradi¢do € removida do dominio para ndo contaminar o conjunto de
dados, ou recebe um tratamento a parte como melhoramento de dados ou dispositivos de sele-
cdo extraldgicos. Entretanto a contradicdo € uma fonte de informacgdo, que muitas vezes é
decisiva, pois € 0 encontro das vertentes verdadeiro e falso. A Logica Et constitui uma logica
ndo-cléssica (DA SILVA FILHO; ABE; TORRES, 2008) que aceita e trata contradigdes e
admitem outros estados l0gicos entre os extremos da falsidade de da verdade, de modo néo-
trivial em seu interior. Dessa forma, junto as noc¢des de Verdadeiro e Falso, sdo consideradas

a existéncia de Inconsisténcia e Paracompleto conforme figura 1.

Figura 1 — Reticulado de quatro vértices representado por um QUPC
T

Fonte: Abe et_al. (2011).
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A Logica Et possui uma linguagem Et e as proposi¢cdes atdbmicas sdo do tipo p(u, A)

onde p é uma proposicdo e u, A € [0, 1]. Para cada proposicao P associa-se o valor de p, que

indica o grau de evidéncia favoravel de p, e A, que indica o grau de evidéncia desfavoravel de

p. Os valores u, A dependem das aplicacGes e podem sofrer mudancgas onde p pode ser o grau

de crenca favoravel e A poder ser o grau de evidéncia desfavoravel da proposicdo p; também,

u pode indicar a probabilidade de p ocorrer e A a improbabilidade de p de ocorrer. As propo-

sicdes atbmicas p(u, A) da l6gica Et podem ser lidas como: creio em p com o grau de crenca

favoravel u e o grau de crenca desfavoravel A, ou o grau de evidéncia favoravel de p(u) e o

grau de evidéncia desfavoravel de p(A) (ABE et al., 2011).

Desse modo, tém-se algumas leituras interessantes:

p(1.0,0.0) pode ser lida como uma proposicdo verdadeira (evidéncia favoravel to-
tal e evidéncia desfavoravel nula);

p(0.0,1.0) pode ser lida como uma proposicdo falsa (evidéncia favoravel nula e
evidéncia desfavoravel total);

p(1.0,1.0) pode ser lida como uma proposicdo inconsistente (evidéncia favoravel
total e evidéncia desfavoravel total);

p(0.0,0.0) pode ser lida como uma proposicao paracompleta (evidéncia favoravel
nula e evidéncia desfavoravel nula); e

p(0.5,0.5) pode ser lida como uma proposi¢do indefinida (evidéncia favoravel

igual & evidéncia desfavoravel de 0.5).

O conceito da paracompleteza é o dual do conceito da inconsisténcia (ABE et al.,

2011). Seja a proposi¢ao p = “O Medicamento ¢é Falsificado", baseado em Abe (2011):

P(1.0,0.0) pode ser lida como: O medicamento é falsificado com evidéncia favo-
ravel total e evidéncia desfavoravel nula. Intuitivamente, trata-se de uma proposi-
cao verdadeira;

P(0.0,1.0) pode ser lida como: O medicamento € falsificado com evidéncia favo-
ravel nula e evidéncia desfavoravel total. Intuitivamente, trata-se de uma proposi-
cdo falsa;

P(1.0,1.0) pode ser lida como: O medicamento é falsificado com evidéncia favo-
ravel total e evidéncia desfavoravel total. Intuitivamente, trata-se de uma proposi-

¢ao contraditoria;
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e P(0.0,0.0) pode ser lida como: O medicamento é falsificado com evidéncia favo-
ravel nula e evidéncia desfavoravel nula. Intuitivamente, trata-se de uma proposi-
cao paracompleta;

e P(0.5,0.5) pode ser lida como: O medicamento é falsificado com evidéncia favo-
ravel igual & evidéncia desfavoravel de 0.5. Intuitivamente, temos ai uma indefini-

cao.

2.4 Conectivo da Negacao

O conceito a ser considerado € a nega¢do de uma proposicdo na Logica Et. Se p deno-
tar uma proposicdo com valores de 80% de evidéncia favoravel e 40% de evidéncia contréria,
havera uma negacédo dos valores com 40% de evidéncia favoravel, gerando um grau de certe-
za de 0,4, ou seja, n—A=0,8-04=04e um grau de incerteza de 0,2, ou seja,
u+A-1=08+04-1=0,2.

A negacdo de uma proposic¢do com evidéncia favoravel p(1.0, 0.0) passa a ser contraria de
—1P(0.0,1.0).

Expressando em termos técnicos, tem-se que a negacdo de uma proposicdo sera
—1P0(0.8,0.4) <> P~(0.8,0.4) €<>P(0.4,0.8).

O operador natural definido sobre o t que desempenha o papel da negacéo do conecti-
vo de negacdo na Logica Et é:

o ~fl—>ltf ~(u A) = (A, ).

Pode-ser considerar equivalentes as proposi¢cdes —-p(u, A) e p(A, 1), que por sua vez
equivale a p~(u, A). Portanto, a negacédo de p(u, A) € a mesma proposi¢do p com graus de evi-
déncia invertidos; o grau de evidéncia favoravel grau de evidéncia favoravel de -p(u, A) é a
evidéncia contraria de p(A,u) e o grau de evidéncia contraria de -p(u, A) constitui o grau de
evidéncia favoravel de p(A,u).

A negacdo de p(0.5, 0.5) é a prépria proposi¢do p(0.5, 0.5), ou seja, =p(0.5, 0.5) <>
p(0.5, 0.5). Se p(0.5, 0.5) é verdadeira, tem-se =-p(0.5, 0.5) também verdadeira. A Logica Et
admite contradicBes verdadeiras. O contrario, por analogia, é igual, caso uma proposicao
p(0.5, 0.5) seja falsa, —=p(0.5, 0.5) também sera falsa, ou seja, a Logica Et é também paracom-
pleta e ndo-alética. De modo geral tem-se —-p(u, A)<>p( A, w), cujo fato de a negacdo lI6gica

ser "absorvido™ na anotagdo, faz com que a Ldgica Et tenha propriedades de implementacdes
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fisicas, bem como propriedades na aplicabilidade na programacéo (DA SILVA LOPES; ABE;
ANGHINAH, 2010; ABE et al., 2011; ABE; LOPES; NAKAMATSU, 2012; PRADO et al.,
2013; ABE; LOPES; NAKAMATSU, 2013; ABE; LOPES; NAKAMATSU, 2013; REIS et
al., 2014).

2.5 Conectivos da conjuncéo, disjuncédo e implicagéo

Dadas as proposicdes p(u, A) e q(6, p) podem-se formar a conjuncéo, disjungéo e a
implicacdo entre elas (DA SILVA LOPES; ABE; ANGHINAH, 2010; ABE et al., 2011;
ABE; LOPES; NAKAMATSU, 2012; PRADO et al., 2013; ABE; LOPES; NAKAMATSU,
2013; ABE; LOPES; NAKAMATSU, 2013; REIS et al., 2014):

e p(u, A) Aq(6, p)— leia-se a conjuncéo de p(u, A) e q(6, p);
e p(u, A) v (o, p)— leia-se a disjuncéo de p(u, A) e q(6, p);
e p(u, A) > q(6, p) — leia-se a implicacdo de q(6, p) por p(u, A).

O conectivo da bi-implicacédo ¢ introduzido do modo habitual:

e p(w A) < a6, p) = p(w 2) = a®, p) A a6, p) > p(p, 1) — leia-se p(p, 1) que
equivale a q(6, p).

2.6 O Reticulado 1

O par (u, A) é denominado constante de anotacdo, cujo par € um elemento de [0, 1]x[O,
1] que pode ser indicado por [0, 1]. Esse conjunto pode ser munido de uma relacéo de ordem
definida da seguinte forma (ABE, 2011):

° (Ml, A1) < (uz, ) & pr < pz e A2 <Az

Propriedades:

e Vu Aer, (u A)<(u A) (reflexividade);

o Vi, M, p2, A2 € 1T, (u1, A1) < (u2, A2) € (u2, A2) < (ud, A1), implicam (u1, A1) =
(u2, A2) (anti-simetria);

o Vi, A1, P2, A2, p3, Aze T, (U1, A1) < (p2, A2) € (u2, A2) < (us, A3), implicam (u1, A1)
< (u3, A3) (transitividade);

e Vui, A1, H2, A2 € 1, existe o supremo de {(u1, A1), (u2, A2)} indicado por (u1, A1) v
(p2, A2) = (Max{u1, 2}, Min{L1, 12});
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e Yui, A1, U2, A2 € 1, existe o infimo de {(u1, A1), (u2, A2)} indicado por (u1, A1) A
(M2, A2) = (Min{p1, A2}, Max{A1, A2});
e Vu,her(0,1)<(m2)<(L0).

O quadrado unitario [0, 1]x[0, 1] com a relacdo de ordem constitui um reticulado que é
simbolizado por <t, < > ou simplesmente por t (DA SILVA LOPES; ABE; ANGHINAH,
2010; ABE et al., 2011; ABE; LOPES; NAKAMATSU, 2012; PRADO et al., 2013; ABE;
LOPES; NAKAMATSU, 2013; ABE; LOPES; NAKAMATSU, 2013; REIS et al., 2014).

2.7 Os graus de certeza e incerteza

No reticulado T, estdo representados os quatro pontos cardeais, e as propriedades dos
nameros reais, figura 2, é possivel definir-se uma estrutura matematica que permita manipular

0s conceitos de incerteza, contradi¢do e de paracompleteza, dentre outros (ABE et al., 2011).

Figura 2 — Reticulado t

M
s
Segmento perfeitamente definido
B=(0,1) C=(1.1)
Segmento
perfeitamente
indefinido
>
b=(0,0) A=(1,0) 1)

Fonte: Abe (2011), Abe et al. (2011).

Conforme Abe et al., (2011), os pontos cardeais do reticulado t so expressos abaixo
com os devidos estados:

e A= estado verdadeiro = P(1.0,0.0);
e B=estado falso = P(0.0,1.0);
e (C=estado inconsistente = P(1.0,1.0);

e D= estado paracompleto = P(0.0,0.0).
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Os estados verdadeiro e falso pertencem a Ldgica Classica; novos conceitos sdo adici-
onados como:

e Segmento perfeitamente definido AB: p+tA-1=0;0<p, A<,

e Segmento perfeitamente indefinido DC: p-A=0;0<pu, A<1.

As constantes de anotacdo (u, A) que incidem no segmento perfeitamente indefinido,
possuem a relacdo p - A = 0, ou seja u = A. A evidéncia favoravel é idéntica a evidéncia con-
traria, o que mostra que a proposicdo p(u, A) expressa uma indefinicdo, variando continua-
mente desde a inconsisténcia (1, 1) até o paracompleto (0, 0).

As constantes de anotacdo (u, A) que incidem no segmento perfeitamente definido,
possuem arelacdlop+ A -1=0,0useja, u=1-Ai,ouaindar=1-p.

No primeiro caso, a evidéncia favoravel é o complemento booleano da evidéncia con-
traria e, no segundo, a evidéncia contréaria € o complemento booleano da evidéncia favoravel,
0 gue mostra que as evidéncias, favoravel e contraria apresentam um comportamento como da
I6gica classica, variando de forma continua desde o falso (0, 1) até o verdadeiro (1, 0) (ABE,
2011).

A seguir, sdo introduzidas as aplicagdes:

e Gic[0, 1]x[0, 1] — [0, 1];

e Gpa[O, 1]%[0, 1] — [-1, 0];

e Guw:[0, 1]%[0, 1] — [0, 1];

e G0, 1]x[0, 1] — [-1, O].

Definidas por:

e Grau de Inconsisténcia: Gic(u, A) = u+ A -1, desde que p + A -1 > 0;

e Grau de Paracompleteza: Gpa(p, A) = p+ A -1, desde que p + A -1 <0;
e Grau de Veracidade: Gve(n, A) = p - A, desde que p - A > 0;

e Grau de Falsidade: Gra(u, A) = - A, desde que pn- A <0.

E possivel notar que o Grau de Veracidade permite uma espécie de medic&o, de quan-
to uma anotacdo (u, A) € distante do segmento perfeitamente definido e de quanto ela se
“aproxima” do estado verdade.

Ao mesmo tempo, o Grau de Falsidade indica o quanto uma anotacdo (u, A) esta dis-

tante do segmento perfeitamente definido e quanto se aproxima do estado falso.
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De maneira similar, o Grau de Inconsisténcia mede o quanto uma anotacao (u, A) se
dista do segmento perfeitamente indefinido e o quanto se aproxima do estado inconsistente,
ao mesmo tempo em que o Grau de Paracompleteza mede 0 quanto uma anotagdo (u, A) se
distancia do segmento perfeitamente indefinido e quéo se aproxima do paracompleto.

Denomina-se Grau de Incerteza Gin(u, A) de uma anotagdo (u, A) qualquer um dos
graus de inconsisténcia ou de paracompleteza.

Chama-se Grau de Certeza Gee(n, A) de uma anotagdo (u, A) a qualquer um dos graus
de verdade ou de falsidade (MARIO et al., 2010; DA SILVA LOPES; ABE; ANGHINAH,
2010; ABE et al., 2011; ABE; LOPES; NAKAMATSU, 2013).

2.8 Algoritmo Para-analisador

Objetivando uma melhor representacdo de uma anotacdo na Ldgica Paraconsistente
Anotada de dois valores (LPA2v) e “encontrar uma metodologia de interpretagdo no seu reti-
culado t que permita a utilizacdo da Logica Et no tratamento de incertezas, sao feitas algumas
interpretacdes algébricas no Quadrado Unitario do Plano Cartesiano (QUPC), adotando-se
como coordenada os valores extremos do reticulado, tal como mostra na figura 3, cujos valo-
res do Grau de Evidéncia favoravel u ficam no eixo X, e os valores do Grau de Evidéncia des-

favoravel A ficam no eixo y (DA SILVA FILHO; ABE; TORRES, 2008, p. 22).

Figura 3 — Reticulado QUPC (Quadrado Unitario no Plano Cartesiano)

M
¥
Gc- 1 G“.!""l

B={0.1) C=(1,1)
Grau Evidéncia
desfavoravel
A

Gr.! =-1 G:’ =+]

>
D=(0,0) Grau Evidéncia A=(1,0) X

favaravel 1t

Fonte: Da Silva Filho; Abe; Torres (2008); Abe (2011).
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Segundo os autores, o reticulado QUPC pode ser repartido em vérias regides de diver-
sos tamanhos e formatos, obtendo-se assim uma discretizacdo do mesmo. Através da interpo-
lacdo dos Graus de Evidéncia favoravel e desfavoravel, valores l6gicos sdo relacionados com
as regides delimitadas do reticulado, havendo somente uma unica regido no reticulado associ-
ado a um estado légico. A divisdo do reticulado depende da anélise e da precisdo desejada.

Conforme Silva Filho (2008), um sistema que utiliza a Andlise Paraconsistente tem
como objetivo produzir resposta aos sinais contraditorios através da coleta de evidéncias, e,
por meio da utilizacdo do Algoritmo Para-analisador, figura 4, o sistema “procura” modificar
seu comportamento para que a intensidade das contradi¢Ges diminua. Os valores dos graus de
evidencia favoravel e de evidencia desfavoravel variam entre 0 e 1, pode-se obter como saida
os valores dos graus de contradicdo e de certeza a qualquer instante.

Utilizando a saida produzida pelo algoritmo, pode-se determinar a certeza sobre a pro-
posicao e a presenca ou ndo da contradi¢cdo. Um Sistema Paraconsistente de Deciséo funciona
em etapas, onde a primeira etapa é a alimentacdo do sistema com informac6es normalizadas,
que sdo dois valores varidveis continuos e independentes. Esses valores podem ser gerados
por sensores ou mesmo por especialistas. O Grau de Evidéncia favoravel é um valor real entre
0 e 1 e o Grau de Evidéncia desfavoravel é um valor real entre 1 e 0. Depois o sistema realiza
0 processamento utilizando a equacdo que obtém o Grau de Contradicdo e o Grau de Certeza.
Com esses dados o algoritmo detecta se existe um alto grau de contradi¢do, entdo nao existe
certeza quanto a decisdo a ser tomada, portanto devem-se buscar novas evidéncias. Se existir

um baixo grau de contradicdo pode-se formular a conclusdo, desde que se tenha um alto grau

de certeza.
Figura 4 — Representacdo do Algoritmo Para-analisador
ANALISE Grau de Cerleza
PARACONSISTENTE Grau de Contradigio
ENTRADA p
ALGORITMO

PARA-ANALISADOR

CGa=ux+2 -1

Qu. ™ H=% DECISAO l

MOA=QO0Or OUM-um

Fonte: Da Silva Filho; Abe; Torres (2008).
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Os valores, resultante da aplicacédo do algoritmo (DA SILVA FILHO; ABE; TORRES,
2008) podem ser negativos ou positivos, isto é, estes valores deverdo ser considerados em
modulo e os limites que definem o que é alto e baixo € uma decisdo que depende exclusiva-
mente do projeto onde o sistema vai ser utilizado.

E possivel calcular o Grau de contradi¢io (G« utilizando a seguinte equagio: Gt = p
+ A - 1. Tal grau pode variar de -1 a +1, sendo que seu valor equivale a distancia do ponto de
interseccdo entre os Graus de Evidéncias Favoravel e Desfavoravel a reta que liga o ponto
A=(1,0) verdadeiro ao ponto B=(0,1) Falso.

O valor -1 que se da no ponto D=(0,0) indica que ha uma contradicdo maxima negati-
va e 0 valor +1 gque acontece no ponto C=(1,1) aponta para uma contradicdo maxima positiva,
ou seja, os valores de entradas séo informacdes contraditorias.

Os valores dos Graus de Incerteza s&o incluidos verticalmente no reticulado associado
a Ldgica Et compondo o eixo denominado de eixo dos Graus de Incerteza.

Também € possivel calcular o Grau de Certeza (Gc) através da equacdo: GC = [ - A.
Esse grau também pode variar de —1 a +1, e seu valor corresponde a distancia do ponto de
interseccdo entre os Graus de Evidéncia a reta que liga o ponto D=(0,0), Paracompleto, ao
ponto C=(1,1), Inconsistente.

2.9 Tecnologia da Informacao

Segundo Tilahun e Fan (2014), para compreender a T1 deve-se pensar como um port-
folio de tecnologias que automatizam rotinas, procedimentos e processos do trabalho humano,
em niveis produtivo e administrativo.

Porter (2000, p.15), para utilizar a tecnologia quando o assunto é saude é fundamental
priorizar, pois, muitas vezes, pode ser a linha ténue que separa a sobrevivéncia da fatalidade.
Na Industria da Satde sempre ha a tentativa de cortar gastos publicos, ao mesmo tempo em
gue se exige maior eficiéncia. Diversas empresas associadas a saide como a American Hospi-
tal Association (AHA) o Health Industry Business Communication Council (HIBCC), a Nati-
onal Wholesale Druggists Association (NWDA), entre outras, investem na pesquisa chamada
Efficient Healthcare Consumer Response (EHCR). Nessa pesquisa, recomenda-se implemen-
tar sistemas de informagOes para automatizar os atuais processos das cadeias de suprimentos
(HUGGINS & IZUSHI, 2011).
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A melhor maneira para promover o desempenho da cadeia de suprimentos esta no de-
senvolvimento de processos e investimentos em tecnologia, uma vez que, reduzira os custos
em toda a acadeia de suprimentos (HUGGINS & 1ZUSHI, 2011).

Segundo Tilahun e Fan (2014) é primordial que as organizacfes de saude possuam 0
suporte providos pela T1 no fornecimento de sistemas e gestdo, pois:

e Maximinizam os processos de tratamento, propagacéo e transferéncia de informa-

coes;

e Agregam valor aos servicos; e

e Possibilitam maior agilidade, eficiéncia e coeréncia na tomada de decisao.

Neste viés, 0s recursos tecnoldgicos possibilitam a prescri¢do, processos e automacao
na distribuicdo de medicamentos provendo um instrumento fundamental para a reducédo de

tempo e esforco das atividades.

2.10 Conceito de Rastreabilidade

Segundo a NBR8402/1994, Rastreabilidade ¢ a “[...] Capacidade de recuperacdo do
historico, da aplicacdo ou da localizacdo de uma entidade (ou item) por meio de identificacdes
registradas”. Ja para Juran (1993, p.280), “[...] Rastreabilidade ¢ a capacidade de tragar o
caminho da historia, aplicacdo, uso e localizagdo de uma mercadoria individual ou de um
conjunto de caracteristicas de mercadorias, através da impressdo de numeros de
identificacdo”.

Para Meuwissen et al. (2003), os sistemas de identificacdo e rastreabilidade podem
atender a diferentes propositos quanto ao monitoramento e controle de produtos e processos.
Além de possibilitar a identificacdo das causas dos problemas e realizar agdes de melhoria.

Os sistemas de rastreabilidade s&o utilizados para a precisa identificacdo de produtos,
sua proveniéncia, sua localizagdo na cadeia de valor e quando for o caso, coleta eficiente e em
tempo real. Além disso, ajudam a determinar a origem de um problema de seguranca de
acordo com as exigéncias legais e expectativas dos consumidores.

Eckschmidt (2009), rastreamento é saber "o que" (o produto ou bem), "de onde" veio
(sua origem) e "para onde" foi (seu destino). De uma forma geral, as empresas e 0S governos
no mundo todo vém buscando maneiras de rastrear a distribuicdo de produtos, dentro da ca-

deia de suprimentos, para aumentar a seguranca de seus consumidores.
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A rastreabilidade é fundamental, especialmente nos casos em que o impacto causado
por incidentes envolvendo a seguranca de produtos leva, além dos danos a saude dos consu-
midores, a reducdo da confianca da populacdo nos produtos, nos 6rgdos de fiscalizacdo e nas
empresas. A visibilidade da informacéo e o grau de detalhamento estdo ligados ao nivel de
transparéncia das mesmas. Neste sentido o rastreamento pode ser, fechado, semi-aberto ou
aberto.

e O rastreamento fechado tem pequena visibilidade de informac@es e é recomenda-
do para empresas que buscam um maior controle para o recolhimento de produto
com problemas de qualidade;

e O rastreamento semi-aberto pode permitir a visualizacdo de parte das informagoes
pelo consumidor e é realizado de forma completa e com isso ajuda a relacionar a
qualidade dos produtos a sua origem valorizando o agente produtor.

e O rastreamento aberto, atuam compradores, controladores de qualidade e entida-
des de fiscalizagdo estam preocupados com a seguranca de determinado produto.
Nesta situacdo as informagdes de certificados, anélise de residuos, alem de outras,

possibilitam, a ampliacdo da confiabilidade dos dados.

As informacdes podem ser estaticas ou dinamicas quando aborda-se a questdo de
dinamicidade das mesmas. As estaticas sdo atualizadas em periodos determinados e as
dindmicas estéo a disposi¢do quando sdo executadas no processo.

Para Wilkinson (2002), as técnicas de rastreabilidade sdo empregadas com a finalidade
de imprimir o maior controle da qualidade nos processos de producdo, produtos e matérias-
primas, preservando a origem e identidade do produto.

Os sistemas de rastreabilidade ganham destaque né&o apenas por possibilitar 0 monito-
ramento e controle de atributos e informacg6es relevantes entre as diferentes etapas da cadeia
produtiva, mas, sobretudo, pela capacidade de atribuir responsabilidades em uma eventual
disputa juridica.

Serdo exigidos cada vez mais dos governos e das empresas efetivo gerenciamento das
cadeias produtivas e a rastreabilidade dos produtos. Este tema diz respeito a concorréncia que
tende a se intensificar através do fluxo internacional de produtos e a rastreabilidade junto com
atributos de qualidade e sustentabilidade fatores de diferenciagcdo na comercializagdo de pro-

duto farmacéuticos.
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2.11 Tecnologias Utilizadas para Rastreabilidade de produtos

Os codigos de barras possuem muitas informacdes e representa graficamente dados
numericos e alfanuméricos. Esta codificacdo possui intervalos com alternancia de refletivida-
de difusa, sdo representados por retangulos, porém, ndo possuem informagdes, mas certamen-
te tornam mais facil a digitacdo (PAVLIDIS et al, 1990). O Sistema GS1 é baseado em cddi-
gos de barras e representa o padréo global utilizado:

e EAN/UPC: que é amplamente utilizado em pontos de venda (PDV) e possuem

uma agilidade na captura de informacéo;

e DataBar: Esta Familia de cddigos podem ser usados no PDV, mas, tem um tama-

nho menor e tem capacidade de ter mais informacédo do que o EAN/UPC;

e 128: Cddigo padrdo das chaves GS1. Esse padrdo ndo deve ser utilizado para

identificacdo no PDV;

e ITF-14: Esse padrdo ndo deve ser utilizado para identificacdo no PDV; Ele pode

ser impresso em papeléo;

e Data matrix: Tem uma capacidade maior de armazenamento por ser um simbolo e

com maior capacidade do que que os cddigos lineares.

Sedimentando a compreensdo, enquanto todos os outros cddigos necessitam de um lei-
tor linear, para o ultimo é necessario um leitor bidimensional. O data matrix ndo é utilizado
para definir e identificar os produtos no PDV, mas sim, para fornecer informacdes do produto
diretamente ao consumidor.

No Japao foi desenvolvido em 1994 0 QR Code (Quick Response Code). Essa tecno-
logia de cddigos de barra 2D vem sendo utilizada em diversas frentes, como manufatura, lo-
gistica e aplicacOes na area de vendas. Para compreender melhor, os simbolos do codigo sdo
compostos por divisdes de codificagdo que armazenam funcdes-padrao, facilitando a localiza-
cao, tamanho e inclinagdo do codigo em relacdo ao leitor (LI1U et al., 2008).

A Identificacdo por radiofrequéncia (RFID) é outra tecnologia de identificacdo auto-
matica através de ondas de radio, e contribui para a melhoria na logistica. Essa tecnologia
consiste em etiquetas ou tag RFID com os dados do produto, os quais podem ser lidos e lan-
cados em um sistema de computador, sistema este que captura a informagdo por proximidade
de uma antena e um leitor (SILVA et al., 2013). Os dados contidos nas etiquetas podem pos-

suir dados de processos que alimentam um sistema de informagéo, viabilizando o acesso a
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informac0des de todas as etapas da cadeia; esta tecnologia possui eficiente sistema de rastreabi-
lidade do produto, permitindo que a utilizagdo da etiqueta promova um menor nimero de mu-
dancas no processo em que € inserido (KELEPOURIS et al., 2007).

Para melhor utilizar a tecnologia de RFID, surgiram as gondolas eletrénicas, um equi-
pamento composto inteligente que visa identificar os produtos e quantidade exata, sem a ne-
cessidade de sistemas intermediarios. Com essa tecnologia é possivel gerenciar varios agentes
de suprimento, identificando a demanda com quase nenhuma interferéncia humana, uma vez
que, ndo ha a necessidade do emparelhamento do item a um leitor, como é feito no atual pa-
drdo (SILVA et al., 2011).

2.12 Falsificacdo de Medicamento

A falsificacdo de medicamentos € um sério problema de salde publica, e a incidéncia
deste evento tem aumentado de forma significativa no Brasil e no mundo. Em decorréncia
disto identificou-se a necessidade da implantacdo do sistema nacional de controle de medica-
mentos (SNCM) que esta embassada na RDC n°. 54/2013.

A ANVISA exige a adogdo de mecanismos para rastreamento de medicamentos atra-
vés da identificacdo de lote e validade do produto. Segundo ANVISA (2013, p. 1) diz que a
“[...] RDC n°. 54, dispde sobre a implantagdo do SNCM e 0s mecanismos e procedimentos
para rastreamento de medicamentos na cadeia dos produtos farmacéuticos e da outras provi-
déncias.

Tal Agéncia Reguladora define rastreabilidade como a capacidade de tragar o histori-
co, a aplicacdo ou a localizagdo de um item através de informac6es previamente registradas;
bem como o recolhimento, que é a acdo que visa a imediata e eficaz retirada do mercado, de
determinado(s) lote(s) de medicamentos ou produtos para a sadde, com indicios suficientes ou
comprovacao de desvio de qualidade, que possa representar risco a saude, ou por ocasido de
cancelamento de registro, relacionado com a seguranca e eficacia do produto, a ser praticada
pelo detentor do registro e seus distribuidores. O data matrix, foi a tecnologia escolhida para
possibilitar a garantia da rastreabilidade dos medicamentos comercializados no Brasil. Essa
ferramenta tecnologica sera a principal forma de garantir a rastreabilidade desses produtos,
possibilitando a recuperacdo de informacdes histdricas e geograficas do medicamento, infor-
mando onde esteve, desde sua producdo até a entrega ao consumidor. Conforme regulamenta-

¢do o Brasil implementara o Identificador Unico de Medicamento, onde as informag@es esta-
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réo reunidas em cada unidade de medicamento comercializada e seréo impressas em etiquetas
de seguranca, que serdo produzidas especificamente para esse fim.

Toda a tecnologia permitira uma gestdo mais eficaz dos riscos na cadeia dos produtos
farmacéuticos e proporcionara ao consumidor uma maior seguranca. O cédigo identificara
fontes de desvios, demonstrara a qualidade e podera reduzir os custos logisticos dos fabrican-

tes.
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3 METODOLOGIA DA PESQUISA

Este capitulo aborda a metodologia adotada, cerne dessa pesquisa. Os procedimentos
metodologicos deste trabalho relatam as etapas percorridas para a realizacdo da pesquisa.
Apresenta o0s pressupostos metodoldgicos, tipo de pesquisa e as razdes das escolhas, bem co-

mo o método utilizado no presente estudo.

3.1 Procedimento metodoldgico

A tecnologia, bem como a ciéncia aplicada e a ciéncia basica, constituir na racionali-
dade, na objetividade e na defectibilidade do saber humano. Perante as vertentes exposta, am-
bas utilizam métodos cientificos, significando o “saber” inerente da ciéncia basica e da apli-
cada, e o “fazer”, intrinseco da tecnologia, ambas acercar-se como caracteristica 0 componen-
te criativo, que é particularmente evidente em pesquisa tecnolégica (BUNGE, 1980).

A tecnologia ndo se reduz a ciéncia aplicada, mas fundamenta-se na ciéncia, unindo
técnica com a ciéncia, a ciéncia é um pilar da pesquisa tecnoldgica. Tecnologia consiste em
um corpo de conhecimento, "apoiado pela ciéncia contemporanea, controlavel pelo método
cientifico, e € empregado para controlar, transformar ou criar coisas ou processos naturais ou
sociais" (BUNGE, 1980).

Um dos debates de cunho cientifico que entusiasma a elaboragédo do trabalho € o que
se direciona a relacdo entre evidéncia empirica e reflexdo tedrica, uma vez que € inevitavel

quando a tematica de estudo inclui de maneira a manifesta o uso de tecnologia.

Em uma forma geral, as tecnologias colaboram com a aproximacdo do fenémeno
que é parte do objeto porque dependem ou implicam em algum tipo de materialida-
de. Esse relevo da tecnologia como fator que viabiliza de modo inequivoco a evi-
déncia empirica, se reduzido como ferramenta metodoldgica, relega as discussdes
sobre o tecnolégico ao nivel secundario. Consequentemente, a compreensdo sobre
até que ponto uma qualidade tecnoldgica é caracteristica de um objeto, isto é, faz
parte dele, ndo se realiza é a questdo (SANTOS PEREIRA, 2012, p. 17).

Verifica-se que a maioria dos estudos realizados tem como base as logicas classicas
para andalise dos dados. Entretanto, quando se trabalham com dados complexos e questdes de
multiplicidade de fatores como em sistemas especialistas estruturados, observa-se que em
alguns momentos a estrutura classica ligada as leis binarias deve ser ultrapassada para o tra-

tamento de dados considerados incertos e por vezes contraditorias (SOUSA et al., 2014;
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SAKAMOTO, 2014). A melhor opcdo para a situacdo apresentada € a utilizacdo de l6gicas
ndo cléssicas, das quais tém-se destacado a Logica Et (ABE, 2011).

Como o tema é uma aplicacéo pratica da l6gica, optou-se pela apresentacdo de concei-
tos relevantes constantes em Abe (2011), Da Silva Filho (2012) e Abe et al., (2015), 0 método
de analise escolhido apresenta a possibilidade de interpretacdo e variacdo de estados 16gicos
por meio da associacdo dos fatores e secdes selecionados com a Logica Et para tomada de

deciséo sobre indicio verdadeiro ou falso da falsificacdo de medicamento.

3.2 Definicéo dos instrumentos e técnicas de pesquisa

Segundo Reis (2014), “[...] a metodologia pode ser definida como um conjunto de
etapas organizadas a serem vencidas na investigacdo de um fendmeno. Definida a
metodologia, faz-se necessario proceder a definicdo de pesquisa”. Lakatos e Marconi (2012)
“[...] um procedimento formal com método de pensamento reflexivo que requer um
tratamento cientifico e se constitui no caminho para se conhecer a realidade ou para descobrir
verdades parciais”.
Reis (2014 apud Gil, 2007), “[...] apresentam-se diversos modelos de classificagdo
das pesquisas, considerando 0s objetivos que sdo:
e Exploratéria: propoem técnicas, critérios e métodos de cria¢do da pesquisa e tem o
objetivo de nortear a formulacdo da hipotese e fornecer as informacg6es do objeti-
Vo da pesquisa;
e Descritiva: baseada nos fatos do mundo fisico busca analisar, estudar, interpretar e
registrar sem a intervencéo do pesquisador;

e Explicativa: aponta os fatos, analisa, interpreta e identifica as causas.

Com base nas informagdes supra informadas, é de suma importancia ressaltar que nes-
ta pesquisa foram usados varios métodos e com obtencdo de dados atraves de pessoas con-

forme sera detalhado a seguir.

3.3 Viséo geral

O presente trabalho teve sua metodologia de pesquisa desenhada, essencialmente, em

duas grandes fases, conforme mostra a Figura abaixo:
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e Fase tedrica: levantamento bibliografico sobre a rastreabilidade de medicamento,

verificacdo dos métodos existentes na tomada de decisao; e

e Fase empirica: utilizacdo da etapa exploratoria.

Figura 5 — Visdo geral da metodologia de pesquisa

Levantamento e revisdo de fontes
sobre falsificagdo de
medicamentos

Levantamento e revisdo de fontes
sobre leis vigentes no pais

Levantamento e revisdo de fontes
sobre rastreabilidade

Levantamento e revisdo de fontes
sobre tipos de logicas classica

Estudo sobre légica ndo classica,
atendo-se especificamente a légica
Et

Delineagdo

Delimitagdo do objetivo de
pesquisa

Delimitagdo do alcance

Delimitagdo dos especialistas para
a aplicagdo da logica ET

Defini¢do de escopo

Aplicagdo da base de dados em
uma ferramenta para avaliagdo da
tecnolo-gia data matrix no
combate a falsificagdo de
medicamento.

Fonte: Autor.

Para melhor compreensdo da metodologia utilizada neste trabalho, iremos detalhar as

fases que a compdem:

3.4 Fase tedrica

A metodologia foi desenvolvida de uma maneira geral da seguinte forma:

e Definicdo da area de concentracao;
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e Revisdo da bibliografia existente sobre falsificacdo de medicamento e rastreabili-
dade; e

e Visita de estudos a 6rgaos ligados ao estudo deste trabalho, tais como: Atacadistas,
fabricas, hospitais e farmacias, a fim de se conhecer os problemas ligados a falta

de controle e procedimento, bem como discutir este tema com profissionais.

A primeira parte da metodologia foi desenvolvida com foco no levantamento biblio-

grafico conforme a seguir.

3.4.1 Revisao bibliogréafica

A revisdo da literatura existente sobre o tema seguiu 0s passos abaixo:

e Levantamento e revisdo de fontes sobre falsificacdo de medicamentos;
e Levantamento e revisdo de fontes sobre leis vigentes no pais;

e Levantamento e revisdo de fontes sobre rastreabilidade;

e Levantamento e revisao de fontes sobre tipos de Idgicas classica; e

e Estudo sobre logica ndo classica, atendo-se especificamente a Idgica Et.

3.4.2 Selecao de métodos

Inicialmente a abordagem adotada para esse trabalho foi realizar uma pesquisa biblio-
gréafica para conhecer o “estado da arte”. Durante a analise da bibliografia, foram identifica-
dos os riscos inerentes, com foco nos riscos universais, ou seja, comuns na maioria dos proje-
tos. O passo seguinte foi desenvolver uma pesquisa para identificar os pontos fortes, fracos,
oportunidades e ameagas, elaborando um instrumento para ser aplicado em passos futuros a
falsificagdo de medicamento com o intuito de descobrir qual a percepcdo perante aos fatores
de risco apresentados.

Como resultado do levantamento realizado, da analise e da comparacgdo das diversas
metodologias e casos, foram selecionados 0os métodos e as técnicas de elaboracdo para cada

artigo exposto no capitulo 4.



38

3.5 Fase empirica

A segunda etapa foi desenvolvida a aplicacdo metodoldgica da fase anterior. Buscando

compreender:

e Delineacao:
o Delimitagdo do objetivo de pesquisa;
o Delimitagéo do alcance;
o Delimitagdo dos especialistas para a aplicacéo da logica Er; e
e Definicdo de escopo;
e Aplicacdo da base de dados em uma ferramenta para avaliacdo da tecnologia data

matrix no combate a falsificacdo de medicamento.

Lakatos e Marconi (2012) “[...] A defini¢ao de pelo menos uma caractericas em co-
mum é o que forma o universo ou populacdo de uma pesquisa que pode ser composta por se-
res inanimados ou animado”.

Portanto, o universo da pesquisa € muito amplo, e devido a alguns fatores, como por
exemplo, o tempo destinado a pesquisa, deve-se delimitar esse universo, fazendo
com que sejam estudados alguns elementos que compdem o universo da pesquisa e

que tenham as mesmas caracteristicas, para que o resultado obtido possa ser
aplicado, total ou parcialmente, no restante da populacéo (REIS, 2014, p. 42-43).

Reis (2014, p. 43) diz que “[...] a delimitacdo feita na populacdo da pesquisa é
chamada de amostragem, pois normalmente as pesquisas sdo realizadas através de
amostragem”. Logo na impossibilidade de aplicacdo do questionério a toda &rea de saude,
empresa, industria, comercio e etc, foi adotado um questionamento por amostragem que con-
centrou-se em algumas areas da cadeia prodututiva. Vale ressaltar que as questdes foram
construidas de maneira estruturada, pela qual o respondente tem prévio conhecimento dos
objetivos da pesquisa (BABBIE, 1999).

A amostragem contou com 34 entrevistados dos 50 previsto inicialmente, mas quando
selecionado os dados apenas 21 pessoas responderam todo o questionamento, em outras pala-
vras, a presente pesquisa teve retorno de 42%, o0 que caracteriza uma amostragem

probabilistica interessante, para a utilizagdo da logica Et*. O objetivo de avaliar e validar os

1 Para conhecimento do questionario, consultar Apéndice A— Pesquisa realizada com profissionais das areas
que sofrerdo impacto da RDC n°. 54/2013 em 2016.
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fatores de risco. Tratando-se da formacgdo de uma base de dados heterogénea, devido a pes-
quisa tratar de opinides de profissionais de funcdes diferentes, regras baseadas nos principios
do conhecimento amalgama foram criadas, permitindo que as valida¢cdes dos mesmos fossem
feitas de varias formas.

Essa fase empirica foi aplicada em trabalho de campo, com consulta a especialistas,
que foram separados em dois grupos?. A pesquisa foi tanto qualitativa quanto quantitativa.

3.6 Analise dos dados

As questdes foram dividadas em 5 blocos de assertivas a serem aplicadas aos grupos
sob estudo, nos grupos estudados, foram dadas notas entre 0 a 10 e normalizados para o inter-
valo de 0 a 1 para cada assertiva, nas colunas “Aceitagdo” e “Rejeigdo”, que representam os
niveis de crenca e descrenca para cada assertiva respectivamente. Na andlise, todos 0s especi-
alistas tinham o mesmo peso em suas respostas, 0s dados sdo puramente numéricos, ndo sen-
do coletadas ou divulgadas quaisquer informacdes sobre estes.

Para tal, das 21 pessoas, foram selecionados 4 especialistas entre os grupos estudados®,
e distribuidas em 2 grupos que sdo; grupo “A”, especialista e profissionais na area, e grupo
“B”, consumidor e profissionais de outras areas.

Com os dados coletados, utilizou-se software ParaDecision-making Academic*. O sof-
tware aplica os conceitos de Idgica Et. A utilizacdo do presente software visa compreender e
analisar o comportamento, e se a utilizacdo de codigo bidirecional data matrix € viavel no

combate contra a falsificacdo de medicamento®.
3.7 Apresentacdo dos resultados
Depois de levantados e analisados os dados, utilizou-se o software ParaDecision-

making Academic, foram desenvolvidos artigos que se encontra no capitulo 4 para alcangar 0s

objetivos exposto no capitulo 1.

2 Consultar artigo 6.

3 Aselecdo ocorreu entre membros dos seus respectivos grupos.

4 O software ParaDecision-making Academic foi a primeira versdo do software especialista para auxilio em
tomadas de decisdes, esse produto serviu como versdo desenvolvida exclusivamente para auxiliar estudantes
e pesquisadores a utilizar a Logica Et. Disponivel em: <http://www.paradecision.com/paradecision-making-
academic>.

> Em anexo toda a etapa de analise do software Academic.
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4 RESULTADOS E DISCUSSOES

4.1 Artigo 1 — Importance of bidimensional Data Matrix code against medicine

counterfeiting

Artigo publicado em: Conference Advances in Production Management System (APMS
2015). Lira, A. G.; Nogueira, M.; ABE, J. M. Importance of bidimensional Data Matrix code
against medicine counterfeiting. IFIP Advances in Information and Communication
Technology, v. 459, p. 582-588, 2015.

Texto se encontra nas normas deste periodico.



Importance of bidimensional Data Matrix code against
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André Gomes de Lira Muniz', Marcelo Nogueira®, Jair Minoro Abe®
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Rua Dr. Bacelar 1212 CEP 04026-002 - S&o Paulo — SP - Brazil

Abstract. In the recent years, the world has faced significant problems related
to public health and the counterfeiting of medicines, which has become a criti-
cal factor for the world population. It was verified that studies on this scope are
few and the concern is because it represents many losses, reaching the value of
R$8 million with counterfeit medicines in 2013 and lack of traceability. This
study aims to present a national and global screen view of tracing systems using
the bidimensional code Data Matrix by showing its importance and use in hos-
pitals. It is an applied reseach with qualitative and descriptive approach, relying
on bibliometric study on databases such as ScienceDirect, Portal Capes and Eb-
sco on the period comprehended between 2004 and 2014 and using the key-
words traceability, drugs, health care and Data Matrix. The results show that the
theme is not well explored on the scientific community, achieving ten papers on
the previously mentioned databases. It is considered an important subject con-
cerning to financial health on a company.

Keywords: Traceability, Medicine, Data Matrix.

1 Introduction

The pharmaceutical industry was held responsible for problems arising from the use
of medicines in the use chain [1]. However, the current situation and advances in
tracking, reverse logistics, interchangeability of specific drugs and regulations have
provided a meaningful way to address this issue. Currently beyond the financial as-
pect, consumer safety became mandatory from the perspective of responsibility and
business ethics.

Prioritize the safety and quality of products and services contributes decisively to
customer loyalty, and strengthening the relation-ship between patient and health insti-
tutions. This situation is critical and patient safety in hospitals is a matter to be ana-
lyzed in depth in society [1]. Every year, thousands of people suffering from medical
errors caused by flaws in the administration of medication and hospital procedures. A
set of "best practices" has been developed and implemented by organizations that
demonstrate an awareness in management processes, activities and relationship with
patients. The challenge of improving its internal processes, based on continuous im-

adfa, p. 41, 2011.
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provement with the technological support and new working methods. Traceability
shall then be a way for industry and health organizations to implement management
systems, providing efficiency in its operations, customer value and to remain competi-
tive in the market.

Before the proposed objective, opposite the importance of the topic and its applica-
tion, analyze the traceability of pharmaceutical drugs operating in Brazil, conducting
applied research, given that it is not pure science; quantitative because they are used
figures on counterfeit drugs in Brazil; and descriptive, for he knows the main object
of study. Supported by pillars of traceability, which is the ability to track bidirectional
forward with application or location of the same [2], evaluation of historical medica-
tions, with their resilience through recorded identifications, allowing the tracking of
what is considered as sources of consultations.

2 A bias of the problem

In recent years the world is faced with significant problems related to public health
and counterfeit drugs has become a critical factor for the world's population. The drug
falsification of its holistic approach can vary according to country [3]. May classify
drug counterfeiting the form of manufacturing the pharmaceutical product by some-
one not authorized to do so by copying or imitating the original without permission
and with the purpose of deception or fraud by selling the product as if it were the
original.

Aiming to solve the problem of definition of counterfeit medicines, the World
Health Organization - WHO established a definition: "Counterfeit medicine is one
which is deliberately and fraudulently subject to a change of identity and/or source. In
conclu-sion that the product can be or generic brand and may include products with
the cor-rect or incorrect composition without active components, with insufficient
active components or with a packaging false" [4]. In Brazil, according to Law No.
8,072/90, counterfeiting is a heinous crime, prompting the offender to be penalized
without the traditional mercies as bail, pardon and others, that despite the rigidity of
the sentence, in an attempt to inhibit such crimes, not extinguish the problem. The
society, govern-ment and industry must find solutions that restrain counterfeiting with
effective mechanisms for control of production and distribution of medicines.

Faced with this challenge, the private sector, society and government leaders
around the world have sought effective ways to combat counterfeiting. We know that,
to a greater or lesser degree of difficulty, the current mechanisms in the package can
still be played and lead the consumer to a misunderstanding that can be fatal.
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2.1 Global Trends

The creation of the World Health Organization, a specialized agency for health in
1948 developed of norms, standards and processes in search of a suitable level of
health for all people. WHO aims the quality of drugs at the international level and that
makes recommendations to combat and prevent counterfeit drugs requiring not only
cooperation between institutions but also at international level.

With the rise of international trade in drugs and ease in Internet sales was the rapid
expansion of the counterfeit goods trade. With that in 2006 WHO held an internation-
al-al task force to combat Counterfeit pharmaceuticals (IMPACT), composed by In-
terpol Intellectual Property Organization, and the agencies and associations of coun-
tries that seeks to share knowledge to identify problems, seek solutions and coordinate
activeties.

In Brazil, the creation of ANVISA in 1999 began regulating the supervisory pro-
cess in the country, it is one set up a body with special authority to direct and inde-
pendent public administration.

The first fake ID case in Brazil was registered in 1877. In 1991, was identified nine
brands of tetracycline antibiotics were forged eleven that existed in the market.

The drug counterfeiting practices worsened between 1997 and 1998 being regis-
tered 172 cases of forgery by the Ministry of Health. Appeared counterfeit medicines
for the treatment of prostate cancer, for example Androcur Schering of Brazil, led to
worsening of the disease and died at least five patients who used the fake medicines.

Competition in the Brazilian drug market is being fought not only by national and
foreign companies, there is a new competitor that is in pursuit of revenue from this
market in 2013 had revenues of 3 trillion [5]. According appointment of the National
Anti-Piracy Forum - FNCP, suppliers of smuggled, counterfeit and pirated products
have a turnover of 30 billion dollars in the last year (2013). Counterfeiting and smug-
gling of products generate damage amounting to eight billion dollars a year represent-
ing 20% of the total market and about five billion dollars of tax evasion and in Brazil,
it is considered a heinous crime, this number doubles the world average of 10%, as
shown by WHO studies [5].

The IRS conducted the seizure of more than 40 million dollars in smuggled medi-
cines since 2010, and at first the door of counterfeit products in Brazil is Paraguay
which accounts for 20 billion two-thirds of ticket dollars per year in illegal products.
Trace-ability of medicines in the production chain aims at prevention and drug misuse
weakening and reducing counterfeit products, enabling the identification of lots with
quality problems or of dubious origin and quickly re-moving market.
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3 Tracing — Using the automating tool for medicine safety

With technological advances and influences imposed by contemporary society has
required adoption of increasingly bold solutions requiring restructuring of the produc-
tive sectors based on efficiency, so having an effective production ceased to be a dif-
ferential and became a synonym for survival in the corporate panorama. The veracity
in the economy and consumer market demand establish crucial factors in the survival
of an enterprise, synonyms such as price, quality, innovation, term commitment to the
safety of people and the environment are not evident guarantees attesting product
quality [6]. The ability to enter detailed information about the origin and characteris-
tics of the products distributed, according to batches or individually, at various stages
of the production chain, has become an important instrument of commercial ad-
vantage. In addition to representing a key condition to meet the demands of consum-
ers.

Law 11,903, of January 14, 2009, deals with the traceability of production and
consumption of drugs [7]. Ratifies the law 12 097 of 24 November 2009, where de-
bate the concept and application of traceability in the supply chain of bovine meat and
buffalo. Finally, the law 12.305, of August 2, 2010, establishing the national solid
waste policy [6]. This set of law refers traceability in Brazil to a new level, transfer-
ring to businesses, industries, businesses, insurance companies, hospitals and others
the responsibility of collecting products put on the market. On international standards,
1SO 9000 is the following definition; traceability is defined as the ability to trace the
history, applications or the location of products from its origin to the consumer [8].
The hospital side, traceability is the hospital's ability to control the receipt, distribu-
tion, dispensing and administration of batch and validity of drug processes [6]. To set,
traceability in this study was used to Occam'’s razor, so traceability is defined as the
origin of the product identification from the raw materials used, production process,
market distribution to consumption [9]. As a result of tampering and counterfeit drugs
is notorious the need to establish a process to control the product distribution chain to
the end consumer, the process control should identify the lot and the validity and be
registered so that they can monitor the stages of the entire cycle in jail where he is. In
hospital approach, lack of process control directly affects the hospital control and that
the hospitals studied alternatives to address this lack of information and to control
properly the information concerning the product, new technologies for identification
and product traceability comes in market, including the two-dimensional code.

3.1  The risks of palliative solutions and innovation

The work of relabeling is a stopgap solution and can bring some risks to update data
because the control process has a heavy reliance on human interaction and a method-
ology that guarantees some checkpoints and data validation during the information
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chain. Moreover, for this control to be effective it is necessary to invest in labor-work,
which increases the cost of operation. There is also the entrance possibility in the
stock of medicine with error in the hospital and, therefore, is essential to control of
lots and the internal redistribution of products by updating controls and information
systems.

One possible risk is duplication of information and the potential damage and to
cor-rupt the traceability of medicines during the time he is active in the system.
Therefore, validate the quality of labels, printing program, as well as keeping the
maintenance of printers, and have adequate quality control process promotes sustain-
able solution.

According to a study from the Institute of Medicine (2001) shows that even in first
world countries, such as in the United States at a rate of 24% utilization in reading bar
codes in hospitals to make the conference of the product before being effective dis-
pensing and to control inventory 29.9% using this technology. Therefore, proper iden-
tification in the pharmaceutical industry is relevant [10]. The creation of the two-
dimensional code that has a variable format may promote the information that hospi-
tals need and thus meet the need of retagging and yet increase the quality assurance in
medicine. While reading the new code, automatic batch data import and validity re-
strict the occurrence of error for the inclusion of data in the system and thus expand
the inventory, management Assurance Company. Based on studies conducted on the
status of the hospital pharmacy by the American Society of Health-System Pharma-
cists (ASHP) highlights the cost reduction and expansion of security, mobilizing the
fitness industry and the supply of drugs in individual doses and identified with bar
codes, as identified in the study group of GS1 Brazil. This requires adapting the pack
aging and the code for single doses. This will be possible because, you can register up
to 55 characters in a print only 2-3 mm2. Importantly, the GS1 Data Matrix code is
being used in various medicines and ease of reduced printing and of great importance
to the unit or small doses consumption.

3.2 Application in the medical field

In January 2009 it was published the Law 11,903, which creates the National System
of Drug Control, which must be done through identification system, with the use of
the capture, storage and electronic data transmission technologies. Companies will
have a gradual period of three years for the implementation of the Data Matrix sys-
tem. This law will bring numerous benefits to the industry, such as better control and
security in the fight against counterfeiting, smuggling and theft; traceability of prod-
ucts by automated records systems.

Data Matrix is a worldwide used model that allows the identification of various
features and product information through encryption that guarantees the traceability
of the products from the beginning of the production process to end use. The data
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matrix was chosen for use in medicine because it has the ability to in-stall in smaller
sized packages, such as medical and surgical equipment. Some companies are already
deploying the system. Pharmaceutical industries as Eurofarma concluded its imple-
mentation in 2009; Baxter, who in March 2009 put its entire line with new print sys-
tem; some hospitals in Sdo Paulo as the German Hospital Oswaldo Cruz and the Hos-
pital Israelita Albert Einstein also already part of users of the Data Matrix code.

3.3 Benefits of using the Data Matrix in the hospital area:

As well as the industries of medicines, which are currently required to use the Data
Matrix code is believed that this logo will also be an obligation to suppliers of hospi-
tal products in this way, companies in this sector, are already anticipating and so mak-
ing use this code in marketing your products has the following benefits.

Alignment with the industry, given the mandatory implementation; Ease of tracea-
bility of products and medicines; Process improvement; Precise handling of invento-
ries reflecting an improvement in purchasing management; Cost savings because
there is no more need to use labels and ribbons; Of waste volume reduction is also a
gain, because there is no longer a need to issue labels that future would be discarded.

All work in health aims to patient safety. An efficient traceability system is an-
other component for ensuring the safety through the safe use of medicines and hospi-
tal medical supplies.

Noted that CT - Surgical Technique Trade Hospital Materials LTDA, importer of
hospital supplies in 2011 invested in this technology and thus provided its customers
yet another benefit [11]. Finally, the author connotes that some of the customers al-
ready using Data Matrix in the use of medications such as German Hospital Oswaldo
Cruz and the Hospital Israelita Albert Einstein mentioned above.

4 Materials and Methods

The present work, with quantitative essence, has descriptive and bibliographical char-
acter. To proceed the investigation, a bibliometric study was performed. According to
[12], a bibliometric research consists on applying statistical techniques and mathemat-
ical patterns to descript aspects from literature and other means of communication.
Initially, scientific papers were selected for data collecting related to tracing using
Data Matrix on medicines of health services. Choosing the papers was due to their
representativeness on scientific research on academic scope. A time gap is 10 years
was considered, between 2004 and 2014. The papers were collected from a research
containing the following keywords: traceability, data matrix, health care and drugs.
The sampling resulted in ten papers from the following sources: Science Direct, Portal
Capes and Ebsco. After selection, a database was created to perform the bibliometric
analysis with origin, author, title and correlated keywords for each paper, as follows:
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Science
Direct
Science
Direct

Science
Direct

Science
Direct

Science
Direct

Science
Direct

Science
Direct
Ebsco
Ebsco
Ebsco

Risk of errors related to deficiencies in the identification of drug

R. Ducommuna, S. Gloora, P. Bonnabry X X

unit doses
Developing an innovative oral unit dose robot dispenser: Patient

F.J. Lagrange and F. Jacq X

care performance and industrial perspectives

Luca Mainetti and Luigi Patrono and Maria An innovative and low-cost gapless traceability system of fresh
Laura Stefanizzi and Roberto Vergallo vegetable products using RF technologies and EPCglobal standard

Ahmed Musa and Angappa Gunasekaran
and Yahaya Yusuf

J. Plimmer

E. Raingeard, J.-C. Fréville, G. Grimandi, A.

Supply chain product visibility: Methods, systems and impacts X

Trends in Packaging of Food, Beverages and Other Fast-Moving

Consumer Goods (FMCG)

Intérét de l'automatisation de la distribution du médicament —

méthode de comparaison des technologies disponibles sur le X

Truchaud . .

marché francais
George Roussos Computing with RFID: Drivers, Technology and Implications X
Dennison, Avery France is first to to set the code. X X
Stobie, Craig On the right track.
Plain-Jones, Charlie When Simple isn't Good Enough. X X

Table 1. Bibliometric study of keywords

It is noteworthy that not part of the object of this study, the other processes in-
volved, nor other specific variables for mining of the above mentioned data, ie pre-
senting a structure chain of medical supplies, as this would be an extension of this
outbreak, which I would refer to other types of studies that were not in the midst of
the objectives.

5 Final Considerations

Performing this study enabled a better understanding about the work and importance
of data matrix dimensional code. It was noticed that scientific literature does not ex-
plore this subject, as it should, as management mistakes may cause high organization-
al impacts, leading the company to financial, ethical and moral losses. A significant
rise on companies from diverse sectors that have adopted Data Matrix for identifica-
tion of their products, particularly the pharmaceutical industry, as its use is mandatory
due to law 11.903 that creates National System of Medicine Control.

For several times the responsible, for hospital, pharmacies have found obstacles
which restrain the development of tracing projects and it is not uncommon that the
reason is lack of support or financial resources. However, it is worth noting that there
are solutions that adapt to a wide variety of budgets, as it has been exposed.

It is also worth noting that, facing the costs generated by error and time spent with
workforce do not add value and offer more risks. They are factors that may show the
quick feedback of the investment.

In addition, the focal point is the attention to regulations. With this study, it is ex-
pected the health assistance reaches a higher quality level, when it comes to authentic



products and legal origin, as well as expect that a regulation for primary packages
based on GS1 Data Matrix be created.
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BRAZILIAN PHARMACEUTICAL COMPANIES ARE PREPARED FOR
TRACEABILITY OF MEDICINES

Andre Gomes de Lira Muniz*, Debora Adriana Moes Correa 2, Marcelo Nogueira®, Jair Minoro Abe*

Abstract — This research is the basis of the author's
dissertation, who has been studying the Brazilian scenario of
the pharmaceutical industry and automation to implement
the traceability of medicines. Is research seeks to present a
holistic view of the national scenario, the issues of
counterfeiting and how the drug traceability can increase
reliability and improve controls of pharmaceutical products.
The document provides an overview on how Brazilian
companies has been adapting to meet the current legislation
and the adherence of the same in the world tendencies
automation.

Index Terms - Traceability, Pharmaceutical
Counterfeit Medicines

industry,

INTRODUCTION

At the beginning of the decade of 70 public awareness about
the importance of the quality of medicines and their
provenance he touched the regulatory bodies and health
professionals on the subject.

The consequence of this was the requirement of the
pursuit of efficiency and safety in the use of medicines and
logistical control. Based on this new scenario it was
necessary to seek resources to support these controls based
on technology and automation and thus this topic has grown
significantly in recent years in the pharmaceutical industry
[1].

The market realized that to achieve these controls was
needed one series of changes. With that sought progress in
dynamic workflow, increase quality, productivity, cost
reduction, improved processes and promoting rational use of
medicines. These changes have facilitated the
implementation of traceability and the appearance of some
benefits such as the reduction of errors in prescriptions and
application of drugs and also reducing the consumption of
drugs outdated [2].

The drug traceability allows a control that can save lives
and reduce irreversible impacts, therefore mistakes can
cause irreparable consequences and even cause the patient to
death. Therefore it is extremely important to have efficient

and effective systems of prescription, dispensing and
administration of drugs [3].

Brazilian regulatory agencies determine the need for
excellence, safety and efficacy in the health services,
however, leave a gap in literary and legislative support to
achieve quality services with the help of automation. This
support is critical to regulatory processes since the
difficulties and obstacles are faced by all managers in the
implementation of automation and traceability.

However and knowledge of managers need to carry out
a study of the activities and the environment where
technology will be inserted. This study allows the evaluation
of the business characteristic, complexity of workflow and
dynamism. This makes it possible to assess the need of using
automation tools to increase efficiency, maximize
production, reduce energy consumption and/or raw
materials, reduce the emission of waste and increase safety.
Based on the studies defined the feasibility of automation,
because in some companies whose routine work is very little
automation investments may not be feasible due to low
returns that will bring.

This study aims to present readers with a holistic vision
of Brazilian industries and the qualification of the same for
the traceability of medicines. Based on the above
information, the paper aims to conduct a sector analysis and
its viability.

DRUG BRAZILIAN MARKET

The spread of drugs market and the number of pharmacy
higher education institutions in Brazil grow apace, and
second expectations Brazil in 2015 will be the 60th largest
consumer market medications in the world, being estimated
at R$ 54 billion [4].

In 2010 it was registered 82,204 pharmacies, 7,351
compounding  pharmacies and 1,053 homeopathic
pharmacies in the Federal Pharmacy Council [5]. And as
author turnover of the pharmacies sector reached in 2012,
the figure of 49,6 billion reais and the forecast is that in
2017, the stay the current rate of growth, will reach 100
billion reais (Figure 1).
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FIGURE. 1

SALES OF COMMERCIAL PHARMACY SECTOR IN BRAZIL ADAPTED FROM
BRASILPAR; INFOGRAPHICS: GAZETA DO POVO.

The growth of the pharmaceutical market is so attractive
that investors from international pharmacy networks begin to
settle in the country, and mergers of large drugstores, such
as those that occurred in 2011 between Droga Raia and
Drogasil and Drugstores Pacheco and Sao Paulo, resulted in
big industry giants [6]. If one takes into consideration that
Brazil's annual per capita consumption with medicines is
low, even when compared to the Argentine, and that the
average income of the population in Brazil has increased in
the last decade, there is much room for further growth in the
sector (Figure 2).

Other factors that draw attention is the Pharmacy
undergraduate courses. In 2012, 481 courses were registered
at the Ministry of Education. These courses, 83% (ca. 400)
are private institutions [7].

Concentragéo do setor
de farmacias
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Fonte: Brasiloar
Infografia Gazeta do Povo.

FIGURE. 2
PER CAPITA SPENDING ON MEDICINES IN SOME COUNTRIES AND THE
SITUATION OF THE PHARMACEUTICAL RETAIL MARKET IN BRAZIL. (SOURCE:
BRASILPAR).

A DRUG SuPPLY CHAIN

The drug industry is currently in Brazil 8% of GDP,
providing 75,000 direct jobs and 500,000 indirect,
generating tax revenue of 18 billion to fund investment and
government [8].
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It can be said that the supply chain in this sector
contemplates from research, raw material suppliers,
laboratories, transporters, to the end customer, as is
exemplified by Figure 3 [9].

Farmoguimicas Etapal
(Pesquisa)
Fabricantes Etapa2
(Laboratdrios)
Distrbuidor Representante
Mercado Institucional Depasito Central Médcs
(Hospitais e Centros de Satide) (Redes) l
Paciente

Paciente
Farmacias

(Redes e Independentes)

Consumidor Final

FIGURE. 3
EXEMPLIFICATION OF DRUG SUPPLY CHAIN. [9].

It comes to medicines, the traceability is an essential
tool to enhance the security of the entire chain, ensuring the
highest quality in patient treatment, providing greater
transparency to the process as a whole [10].

AS INDUSTRIES ARE PREPARED FOR DRUG
CONTROL SYSTEM IMPLEMENTATION IN THE
COUNTRY

By the end of 2016, the National System of Drug Control
must be deployed in the country, with the first stage of the
project is expected to end in 2015.

In a context, so that it works as expected and required
by law, the drugs will be tracked throughout the entire chain,
ie from the time the factory to the end user (consumer). For
this a great investment in Technology Automation and
Information  Technology, and every link in the
pharmaceutical chain is required.

In a synthetic way the control of drugs through
traceability will help combat problems such as
counterfeiting, smuggling and theft charges, among others,
and generate a huge loss to the market, put the health of the



population at risk. ANVISA points out that the authorities
estimate that counterfeiting, smuggling and cargo theft
caused the deaths of about 800,000 people in the world from
2000 to 2006 [11].

In financial terms, according to a report of the National
Forum Against Piracy and Illegality (FNCP), only the
smuggling is responsible for a loss of approximately R $ 8
billion in Brazil per year for the sector. And data from the
World Health Organization (WHO) indicate that in Brazil,
20% of the outstanding medicines are fake, while the world
average is 10%.

In Brazil, it was chosen in 2009 the two-dimensional
code DataMatrix as a standard technology for traceability of
medicines. All information will be gathered in the UM
(Drug Unique Identifier), which will be in each product unit
sold and will be printed on security labels, which will be
produced for this purpose. All steps should be recorded and
available for ANVISA - National Health Surveillance
Agency, according to the resolution the same body [12].

DRUG TRACKING MODEL

The insertion of an RFID tag in drugs, combined with a
standard, can bring to the drug traceability models to real-
time information and assured throughout the process to the
end consumer, helping to minimize potential problems such
as counterfeit drugs, plots with problems and quick action
jack should you need to return to these medicines for the
industry.

Thus, the end user can interact with your medicine and
become a supervisory agent, ensuring their health and may
reduce counterfeit drugs sales market.

Considering what has already been carried out and the
previously explained concepts, a traceability model of high
added value products was prepared. The initial choice of
high-value drugs is due to the investment in terms of cost-
effective that the pharmaceutical industry should do.

Whereas most of the high-value medicines refers to the
treatment of cancer, AIDS and other diseases is needed
medication continues, this further restricts the chain and
affirms the need for it to be effective.

In Figure 4, there is the simplified model of the supply
chain, which will be considered as a process base, illustrated
in 4 steps: Production Unit, Distribution Center, Gondola

and End User.
H Etapa 3: Gondola H Etapa 4: Cliente Final ’

[ Etapa 1: Unidade Produtiva H
FIGURE. 4

SIMPLIFIED MODEL OF THE DRUG SUPPLY CHAIN [13].

Etapa 2: Centro de
Distribuicio

Following the model proposed by [13], the steps were
considered traceability technology, the data transmission to
the system, the communication with the base web and the
technology used to monitor the environment. At all stages
the information is sent to the cloud, which is an online
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system database, which can interact with the different links
in the chain (Figure 5).

Whereas the model proposed by the authors, the first
step consists in manufacturing the product, i.e., from the
arrival process of the active ingredients to packaging the
medicine. At this stage, the RFID tag is placed on the
packaging in which the product is stored and some
information must now be passed to the tag, such as ID
number, supplier of raw materials, when the drug was
manufactured, lot belonging, people who were responsible
for this process, among other possible information.

Before leaving for the distribution center, the individual
tag of the drug is associated with another tag that will be on
the box containing all required medications, thus you can
trace them.

The information on the label will remain stored in a
database, which will contain the information of all drugs in
this industry, to integrate this database with the responsible
government agency, ANVISA.

N a Centro de
(e et Jo{ e ol

Gér
2 Eis B3

Legenda

Cliente Final ]
= RFID
E -

e

FIGURE. 5
TRACEABILITY MODEL FOR DRUG FINE PROPOSED [13].

In the distribution center, the second stage of the chain,
the remedy is shipped to hospitals and pharmacies through a
mat where there will be an antenna and a reader for their
location and possible information at this stage are stored in
the database (your destination, truck, boarding time, among
other possible passed information).

With GPRS (General Packet Radio Service), at this
stage, the truck communicates with the database, that way
the drugs are monitored during the course conducted by
truck and can prevent cargo theft or taking quick action if
that lot is lost. If necessary, the truck can count on WSN
technology in Portuguese (Wireless Sensor Networks) which
will monitor the temperature inside the truck with drugs and
transmit the same to the cloud and can thus ensure the
quality of the product to be delivered.

At this stage, GPS technology is also present and can be
monitored in real time the path of the truck and,
consequently, increasing the safe transport of drugs.

The step 3 which occurs at the retailer regards placing
the product on the shelves. It is a smart gondola, where all
stored there drugs are monitored, that is, it has an integrated
software, which determines, how many drugs are stored
there, the temperature in which they are stored, how many
were removed, being able to account How many drugs were
discarded (logistics reversa- which focuses on the products
returned firms). This information will be relayed to the
cloud, contributing to the logistical planning of the drug
industry.



The last step concerns the final customer (at this stage,
because it is a high value-added medicines, can be
considered as a final medical client, nurses and patients,
because not always these drugs are delivered directly to the
patient), for once with the remedy at hand, it may interact
with this medicine if you have a mobile device with the
specific application and NFC (Near Field Communication),
this way it will have access to all the processes that the drug
has passed, can be sure of quality of it and the assurance that
your medicine is not fake.

In the next work, we intend to use the model proposed
by [13], where will field research will take place, which will
feature interviews with agents from the different links in the
chain in order to validate the results obtained so far. In the
next step, discrete event simulations specific software
developed by the authors of this work will be carried out,
seeking the development of a model applicable to the
Brazilian market.

The main limitations relate to: difficulty in collecting
data operations, the complexity of the issue, lack of
standardization of a methodology for the establishment of
traceability systems and the lack of standardization of the
forms of data transmission technologies used.

DRUG TRACKING TECHNOLOGY IMPACTS AND
LoOGISTICS

The process of the traceability of medicines in Brazil should
move over R $ 4 billion by 2016, mainly in the sectors of
Information Technology (IT), automation and logistics.

As Law 11,903 established in 2009, companies are
investing to meet deadlines. Since much of this investment is
expected to occur by 2016.

The new legislation created the National System of
Drug Control, which requires each pharmaceutical product
to have a pass code identification, enabling it at any stage in
the chain can be verified the authenticity of the medicine.

According to expectations the production of medicines
will require investments of more than R$ 1 billion,
distributed between 2014 and 2016 [14]. According to the
author the strategy of the country is in two stages the project,
and its initiation in 2013. The pilot phase as it is called ends
this year 2015 and the second in December 2016.

Traceability is global trend, and Brazil, ANVISA, in
Resolution RDC No. 54/2013 provides that the holders of
drug records, manufacturers or importers must guarantee and
ensure the maintenance of quality, safety and efficacy of
products to the final consumer in order to avoid risks and
adverse health effects. They must also adopt mechanisms
and object of normal procedures.

The tracking of drugs is the set of procedures that traces
the history, application or location of medicines, through
information previously recorded in a unique identification
system products, service providers and users. These
procedures are applied to control any drug unit produced,
dispensed or sold in the country. It is noteworthy that the
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way this procedure has been implemented differs in each
country. However, despite the format, each method can help
protect patient safety and ensures that medicines will be
delivered to customers who need them.

In the United States, for example, the model was
successful in enabling the implementation of traceability
solutions in a short period of time. The US market is 10
times higher than Brazil, according to IMS Health, and is
highly complex, with almost 200 000 manufacturers,
distributors, pharmacists, hospitals, clinics and doctors'
offices in the supply chain.

Currently many companies are investing to meet the
requirements of Brazilian law. Operation projects provide
indirect gains in operational efficiency, which should reduce
the cost of drugs to all health systems. However valley
emphasizes that came up an alert in the sector, worrying
everyone involved, this signal is the possibility of changing
the dates laid down in legislation. Recently, the draft law
was submitted # 276, 2015, proposing a change of Law
11,903. Is authored by Senator Humberto Costa action - EN
presents a risk postegar the implementation of the National
Drug controlede system.

CoNcLUSION AND CONSIDERATIONS

All medicines should be screened in the stages of
production, import, distribution, transport, storage and
dispensing as well as in other types of movement provided
by the sanitary controls, as the detachment of drug units
between any establishments along the chain of
pharmaceutical products, dispensing and return and the
gathering of drugs already dispensed. The nature of the
movement is defined as sale, gift, transfer, surrender, toast,
collection, disposal, loss, among others.

The Brazilian pharmaceutical industry shall inform the
data of three batches of medication until 10 December 2015.
In addition, it has until December 2016 to implement the
measure to all products sold in the country.

With  the implementation of serialization, all
medications now have a unique identification number in
their secondary packaging and the responsibility for
reporting traceability is from the manufacturer.

The key to the successful implementation of traceability
laws is in regulations in phases, with defined deadlines. This
allows the industry to invest wisely, provide clear guidance
to regulators on stringent requests and in areas where there is
flexibility, and close collaboration between industry leaders
and solution providers, in order to create fully recognized
standards in industry, in areas as the exchange of data in
case of traceability.

When the US law was enacted, the industry was only 13
months to meet the first phase of the regulation, and the law
did not define how the industry should do the required
exchange of traceability information through the supply
chain, however it has been well successful, it should be
understood that the traceability of medicines is a



commitment and the measures being adopted shows that the
winner of the implementation in the near future it will be the
consumer who will, through traceability possibilities to
check the provenance the drug, but actions such as Senator
Humberto Costa - PT, may be an unjustified delay. The
implementation of traceability must take place in accordance
with the complexity of the Brazilian chain and to control the
lawlessness, therefore, the adaptation of pharmaceutical
companies by 2016 will be a crucial point for achieving the
goals set by the government.
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Abstract. Actions have been taken by several countries to meet the standards established in the
pharmaceutical market, although there are some differences in their initial goals, there is a broader
scope and a gradual and consistent progress. In one aspect, it is possible to understand that the biggest
challenge that each country can find, it is the fact of defining the specific and different requirements
from each other because there is no harmony in the rules of the countries, which increases the cost
and complexity as a whole. In the Brazilian context, by December 2016, the entire chain of the
pharmaceutical industry must adapt to the new regulations of the National Health Surveillance
Agency- NHSA, focused on the traceability of medicines. This article is part of the reflection on the
risks of postponing the Law 11,903 in understanding the functioning of the legislative activity, to
analyze the rationality and the likely effects of the entry into force of Law n° project the bill 276.

Keywords: Risk, Drug, Tracking System, Law.

1. Introduction

The spread of the pharmaceutical market in Brazil is growing apace. A study of [1] evaluated the drug
supply chain and found that the sector represents 8% of GROSS DOMESTIC PRODUCT - Brazilian
GDP, and has the possibility to generate around 75,000 direct jobs and 50,000 indirect and with it a tax
revenue that enables investment in public administration, in the region of 18 billion reais.

As expectations in 2016 for Brazil the market is expected to move over R $ 4 billion, mainly in the
sectors of Information Technology - IT, automation and logistics. Following these expectations,
companies are investing to meet the deadlines established by Law 11,903 of 20009.

Based on new Legislation Board Resolution - LBR n°. 54 OF 10. DECEMBER, the National System
of Drug Control has been created. This system requires each pharmaceutical product identification code,
allowing that at any stage of the chain can be verified the authenticity of the medicine [2].

It is estimated that for the production of medicines will require investments of more than R$ 1 billion,
distributed between the periods 2014 to 2016. In Brazil, it was decided that the project should be
implemented in two phases, where the start of the first phase was in 2013. The first phase included the
implementation, being named as a pilot and completed in 2015, as referring to the second phase of the
project is planned to end in December 2016. This study aims to present a holistic view on the subject and
demonstrate the reasons that the draft law n°. 276 impacts in Law n°. 11,903 with the possibility of
changing the dates laid down in legislation.

Before the proposed objective, opposite the importance of the topic and its use, a study that aims to
demonstrate the risks, analyzing the measures active in Brazil, the research uses one or more methods
combined observation with the intent to understand, explain and, if possible apply or replicate to other
similar events. In both cases the data collection is systematic, and uses: creativity, perception of the
relevance of the data collected, adding new ideas, theories, and constant updates.

2. Background

2.1 LBRn° 54/2013 deployments in Brazil, legal aspects and main implications.

All drugs should be screened in the stages of production, import, distribution, transport, storage and
dispensing and also in other types of movement provided by the sanitary controls, such as the detachment
of the drug units between any establishments along the chain of pharmaceutical products, the dispensation
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and return and the payment of drugs already dispensed. The nature of the movement is set to sell,
donation, transfer, return, freebies, collection, disposal, loss, among others.

Brazilian law defines the necessary investments for the companies involved in the process to understand
the legislation and suit. Therefore in Brazil, several companies started investing in advance to meet the
requirements of Brazilian law and many partnerships have been established in order to meet the solution,
seeking to meet the needs of its customers and using their knowledge as a provider of solutions in
payment, telecommunications, certification and identification systems to provide a complete repository
solution for laboratories, distributors and other players to suit the SYSTEM NATIONAL DRUG
CONTROL - SNDC and achieve greater efficiency in meeting deadlines with quality systems.

In a bias of the legal aspects and main implications, drug counterfeiting is a serious public health
problem, which justifies a greater control of the entire pharmaceutical chain from production to
dispensing drugs, especially the peculiar profile of the Brazilian market with great number of distributors
and trade retailers. The current security mechanisms are not enough, considering the increasing trend in
the number of counterfeits in the formal market of medications in Brazil.

The Law n° 11,903/09 creates a new system from which you can trace from production to
consumption of drugs through capture technology, storage and electronic data transmission. LBR n°. 59
of December 17, 2010, which regulates this law, determines that the two-dimensional code technology
should be printed on a security label to allow tracking and unique identification of each drug sales unit.

The great advantage of this system is the possibility of identification of counterfeit products upon
purchase, ensuring greater safety for users. Moreover, one can detect other irregular products such as
those from cargo theft or who are at gathering phase for safety reasons, thus benefiting the end consumer.

On the other hand, the new system will increase costs for all chain actors, especially for the
pharmaceutical industry, since it should bear the costs of implementation and maintenance of
identification and security mechanisms.

The National Health Surveillance Agency - NHSA argues that the costs of manufacturers will reduce
mainly to logistics and the extinction of the security mechanisms as reactive ink, which does not justify
any price increase; however, the pharmaceutical sector entities believe there will be increased logistics
costs and industrial costs. With the publication of Normative Instruction n°. 01/11 and Ordinance no.
225/11, NHSA will reassess the mechanism chosen so as not to impact on the final price of the drug,
which would consequently against the public policy of access to existing medicines.

From the 1990s, new laws emerged in Brazil and affected directly or indirectly counterfeit drugs.
However, it was in their studies an increase in the number of counterfeit batch seized in recent times in
Brazil, thus following the global trend of growth as alert issued by WHO. This finding is extremely
important, since it works with data underestimated the issue of counterfeit drugs.

While most counterfeit batches in Brazil are intended for erectile dysfunction or anabolic action and
can be primarily attributed to the informal market purchase and sale of medicines through gyms and
internet, are alarmed by drug counterfeiting incidents for serious diseases as the antineoplastic and virus
influenza vaccine, which may pose a high risk to the health of the community.

Because of the health risk, no counterfeit drugs is acceptable and, therefore, consider that the Law no.
11,903/09 meets the strengthening of legislation and chain control, as WHO recommendations. On the
one hand, the law can bring greater control in all links of the chain, on the other, also represents the first
challenge for the new system implementation, considering the number of players involved and the
complexity of the new system. As an example, the availability of specific readers to verify the
authenticity of the labels to be made available in all pharmacies in the country.

The implementation of the new system will lead to increased spending on all those involved in the
pharmaceutical chain, especially in the pharmaceutical industry, however, according to NHSA, there will
be no passing on the price of drugs to the consumer. In this sense, those products with a lower cost of
production risk having their production discontinued. After the implementation of the whole system, you
can gather information on the sale of medicines in Brazil, making an important public health tool,
enabling the realization of local actions as well as better distribution of medications as each location
profile.

The issue of counterfeiting requires continuous measures to prevent and combat it. On this basis, it is
important the publication of the Law, from which you can check the authenticity and traceability of
medicinal products and, in theory, effectively reduce the number of cases of counterfeit drugs. However,
as important as the increase in formal chain control drugs, other measures must be carried out
concurrently to combat the illegal market, such as continuous supervision by health authorities, the tax
training and the complexity and implications of the implementation of such measurement. In addition, the
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use of labels will increase the cost of drugs by manufacturers and being a mechanism provided only in
Brazil puts to the test his need.

Moreover, the use of two-dimensional code with the unique identifier Medicines (IUM) can show a
suitable alternative at present, enabling the product traceability.

2.2 Application of Serial Numbers and Drug Traceability

The LBR. 54/2013 provides for the establishment of the national system of drug control and the
mechanisms and procedures for tracking drugs in the whole chain of pharmaceutical products.

To allow tracking required by LBR /54 is necessary to implement the concept of serial numbers, which
means creating an identification number for each product box.

This number is called by the NHSA as the Drug Unique Identifier - DUL. In this scenario, traceability
is the unit control products via DUI (serialization) within the laboratory and throughout the chain.

Serd composto por:
+ GTIN

+ N° do registro

« N° serial m {01)07898357410015
+ Data de validade [{713)3210987654321
7+ N°dolote [21)1234567890123
‘:wrw:o&
[110)123ABC

IUM
g N°do serial
Data de fabricagao
Data de validade
N do lote

! Logo da empresa

» Impressio direta no

/ : cartucho

Al

Manter no mesmo local
atualmente utilizado

| NOME COMERCIAL
! principlo ativo

N° do registro
13 digitos

/ GTIN

Figure 1: Serialization solution as standard IVMS [3].

The DUI is composed of the number provided by the NHSA containing the medication's register with
the unique serial number generated in the application of serial number process during the encoding step of
the drug unit. The concept Identification System Exclusive (DUI, Art. 6 mentions that the DUI must have
your data structure in the order below.

» GTIN 13 (Global Trade Item Number) of the drug registration number provided by NHSA;
+  serial number;

»  Expiration date with the MM / Y'Y format;

» Lot number.
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The Medicines identifier number should be the same for all stages of the process as product registration at
NHSA. Each produced product unit will have an unique serial number.

2.3 Bill n°. 276, 2015

Because of all the information on the bill 276, 2015 all involved industry is concerned about the trend of
changes in the dates that have been set in legislation. Senator Humberto Costa Workers Party - WP
presented their project proposing a change in the Law 11,903 even before it verified the results of the
pilot phase. The proposal defines the postponement in 10 years of traceability law, which would be a big
risk, because the National System of Drug Control will bring great benefits for patients and for the whole
society. Second [2] the whole traceability process must be implemented in accordance with the
complexity of supplements, chain in Brazil and its implementation meets the need to curb lawlessness.

In another point of the present, present justification of Senator Humberto Costa, it is arguing that
several countries have taken steps to increase control over medicines to prevent them from being stolen,
counterfeit or circulate with manufacturing faults or expired date. Among the recommended methods to
avoid such problems, there is the trace of drugs, a process through which is included in the packaging of
information containing code drugs such as the batch number and the expiry date of the product. This
allows the storage in computerized database of information about the entire path for these products to the
end consumer. The author hopes that his initiative will bring greater safety to the population's health.

.3 Methodology

The research methodology is responsible for subsidizing the planning and development of a scientific
investigation into an observed phenomenon [4].

In the survey, using one or more methods combined observation with the intention to understand and
explain, you can apply to replicate or other similar events. In both cases the data collection is systematic,
and uses: creativity, perception of the relevance of the data collected, adding new ideas, theories, and
constant updates.

To improve the understanding and conduct the study of the benefits of a traceability system, we
sought, in the literature, different views on definitions, concepts, philosophy and application. It is also
understood that the knowledge and the experiences reported in the technical literature would be
fundamental for the study. Books were researched; theory, experience reports and articles published in
academic journals in comparison with the experience of the authors in implementing traceability systems.

In a bias, this article seeks to analyze the menu of draft law n°. 276 of 2015 amending Law n°. 11,903,
of January 14, 2009, to increase the implementation deadlines of the National Drug Control System, using
as parameter discussion of the explanations and proposed changes in its legal regulatory framework,
implemented in amending the arts. 1, 2, 3, 5 and 7 of Law n°. 11,903/09 (which provides for the tracking
of production and consumption of drugs through capture technology, storage and electronic transmission
of data), to extend the scope and increase the implementation of deadlines on the National System of
Drug Control.

Together, these documents emphasize the importance of product traceability. Then, emphasized is the
meaning assigned to each of the principles contained in the above reference documents and, in parallel,
we proceeded to a Law content analysis on 11,903 and the draft law n°. 276 in an attempt to identify
whether and how the principles related would be the best path to follow.

59



6™ International Conference on Information Systems, Logistics and Supply Chain
ILS Conference 2016, June 1 — 4, Bordeaux, France

4 Results and discussion

4.1 Analysis of the draft law n°. 276, 2015

The Bill n° 276, 2015, amending n°. 11.903 Act of January 14, 2009, to increase the National System
deployment deadlines for Drug Control, has the committee of social affairs giving opinions on
propositions that are relevant to the protection of public health.

The theme addressed under analysis at the end of item Il of art. 100, about the Rules of Procedure of
the Federal Senate-RISF [4]. According to section XII of art. 24 of the Federal Constitution, the Union,
the States and the Federal District are to legislate concurrently on protection and defense of public health,
subject addressed by the proposal now reviewed. Still in accordance with art. 61 of the Constitution, the
law initiative that addresses the subject matter of the screening project is allowed to parliamentary. Thus,
we see no unconstitutionality on the PLS [5].

As analysis in [4], and considering also that there are not obstacles as the legislative technique or
legality of the proposition. The PLS 276, 2015, aims to promote changes in order to facilitate the
establishment and full functioning of the SNCM. The project is intended, therefore, to effectively monitor
the route of a particular drug, or all the way out between the pharmaceutical industry and the end
consumer.

With this greater control, and to enable the gathering of information and various statistics regarding
drug consumption in Brazil, people who undergo drug treatment will have greater certainty as to the
origin of those products.

The proposal changes the logic employed for the construction of databases collected by SNCM
identification system to put in legal terms, the medicine and information unit for such registration
processes. Therefore, the focus of SNCM becomes the movement of the drug, which should be
individually identified by the information that the PLS list as minimum: the drug registration number with
the competent federal health surveillance agency; number of unique product series; Lot number or from
the product; and expiration date of the product. Regarding the main object of the initiative on screen, so
that the provisions and changes in SNCM can become feasible, consider right to reset steps and deadlines
for the implementation of its electronic system and database. However, in our view, the deadlines
proposed by the PLS are too dilated, if we consider that the development of SNCM occurs since January
2009, at which time the system was created.

As [4] Law n°. 11,903, 2009, has been applied in the publication date, its effectiveness is subject to
regulations of the federal health authority, or NHSA. As the author's explanation, that the SNCM from
operating effectively, NHSA has been working together with the various components of the chain of
production and marketing of drugs: drug registration holders (manufacturers and importers), wholesalers
(distributors), retailers (pharmacies), transporters and buyers establishments dispensing units of public
and private health services and prescription (doctors, veterinarians and dentists doctors).

Thus, initially the Agency issued the corresponding LBR n°. 59 of 24 November 2009, but this rule
was repealed by LBR n°. 54, December 10, 2013, which provides for the establishment of the national
system drug control and the mechanisms and procedures for tracking drugs in the chain of
pharmaceuticals and other measures. To drill down further as would the implementation of SNCM,
NHSA also issued the Instruction n°. 6 of 18 August 2014, which provides for the specification of the
interface between drug registration holders and NHSA for the operationalization of SNCM and other
measures.

These rules took care to define the product that materializes the SNCM: an electronic database that
gathers all the movements of each unit of an existing drug in the country, from the production or import
to final consumption. For this to be done, it is necessary that each component responsible for drug flow
register in computerized system all the way product. Therefore, we understand that the legal deadlines for
companies to meet their obligations in SNCM deployment should consider the fact that NHSA the
regulation of computerized systems have not yet been completed and therefore should only be counted
from the moment the Agency complete this task.

Moreover, we consider it essential that the Law n°. 11.903, 2009, pass to predict three stages,
expressed in terms to be met prior to the effective operation of SNCM, which can only be started after
NHSA issue all the rules necessary for construction information systems developed by companies holding
record.
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In the first stage, which will last until one year after the full regulation of NHSA, the system
components operate the system on a trial basis, by processing along the entire path to the end consumer,
at least three batches of drugs individual identification.

After this occurs, the second stage will start, in which the NHSA, through the Steering Committee of
SNCM Deployment - created by Ordinance n°. 176 of February 10, 2014, will have eight months ta
validate the results seen in the first stage.

Finally, the third stage will last three years, one in which everyone involved on the drug drive chain
will have to complete the system implementation. After completed the three steps mentioned, the
operation of the SNCM will be required of all participants in the system. We offer therefore amendment
to the terms set out in art. 5 of Law n°. 11,903, 2009, occur in accordance with the three above defined
steps, to be counted from the maximum period stipulate that NHSA regulates the requirements of
computerized systems necessary for the operation of SNCM: four months from the publication of the law
generated by the eventual approval of this PLS that now analyzed, which may be extended by
determining the NHSA.

Regarding the database management, it is understood that such allocation should be in charge of
government institution and seeks to ensure that companies with records in their possession information on
all drug drive chain, i.e. strategic information to the entire market that could be used directly to intervene
in their competition, exposing commercially sensitive information, which impacts on potential damage to
trade relations between companies and establishments that make up the links in the drug chain. It should
also be noted that in international experiences, each link sends the data directly to the regulator. They are
routed independently by entities in the chain to management and centralization of data by government
institution.

It is necessary to protect the other participants in the system, since the information from commercial
operations should not be held by third parties. We consider it essential then offer amendment to PLS for
each SNCM participant has access, for consultation, only the data it entered into the system and those
required for the addition of new information on the movement of drugs in his possession.

We also believe that it is important to prohibit the marketing of information arising from SNCM
databases. Another relevant issue in this analysis is that the federal health authority, or NHSA establish
the categories of medicinal products subject to SNCM.

The argument ENVIRONMENT COMMITTEE, CONSUMER PROTECTION AND SUPERVISION
AND CONTROL - CMA, which underlies the rejection of Amendments 1 and 2 and also with
adjustments to the text promoted by this joint committee, except that contained in Amendment No. 5,
understands the maintenance of § 2 of art. 4a, added by art. 2 of PLS, is not redundant and brings further
specification regarding the responsibilities of each member of the drug drive chain within the article
added. Still, we must highlight that Amendment No. 6 - CMA requires writing sub-amendment as i
makes reference to art. 4 in order to add one paragraph, but erroneously lists as the art. 5 in the body of
the text proposed.

Therefore, in view of the above, we believe that the PLS will bring advances to the control of drugs in
our country and, consequently, the health of the population.

5 Conclusion

Traceability of medication seems, at first, a purely technical process designed to meet the laws, but is a
right to the citizen. The concept of keeping a history of the path followed by the item "X", guarantees the
five drugs consumer rights, especially those hospitalized, these rights are: Guaranteeing that the right
patient receives the correct medication in the correct dosage in sensible time, by taking the appropriate
route.

In the current situation, the health chain faces serious issues regarding the control of drugs, whether the
guarantee of its authenticity or its correct application. Medication errors are responsible for seven
thousand deaths a year in the United States and lead, according to the Institute of Medicine, extra medical
expenses of at least $ 3.5 billion. A study by the British Medical Journal, one of the most prestigious
specialized publications, found that more than 74 cases occur in the European Union every 100 patients
treated in intensive care units [6].

In this scenario, there is no doubt about the importance of traceability in the supply chain in the
healthcare industry. Among the economic benefits are combating piracy and counterfeiting, greater
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confidence in companies and brands, cost savings and better inventory management. It also reduces the
loss of tax revenues, contributing to taxes paid on benefits accrue to society.

However, traceability alone is not a panacea for all ills. While acting in the security situation in the
health sector, it is necessary to have a single standard worldwide. No room for proprietary and
incompatible solutions and services offerings. Therefore, the members of the health chain trying to create
and consolidate a global standard for traceability, after all, accurate and up to date product information
are critical to any business relationship and supply chain management. The main challenges for a wider
use of automation are the country's size and diversity among health institutions. Soon, thanks to initiatives
of enterprises and government agencies, drug traceability will become a national reality helping to reduce
errors, falsifications and deviations and increasing patient safety.

However the approval of the 276 bill that seeks to delay the entry of the Law 11,903 traceability law,
can cause great damage and would be a throwback to the health and pharmacology. Currently the bill is
awaiting an opinion from the Rapporteur in the Working Committee of Public Service and Administration
- CTASP.

LBR 54/2013 has a high degree of complexity and requires for its implementation a major investment,
however, it is of utmost importance for the evolution of the supply chain of medication and to expand the
assurance of pharmaceutical products so they can become traceable and safer for the patient.

The failure of Bill 276 of 2015 is the best way to meet the global trend, allowing integration with the
international nature of partners.
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Abstract. This study examines the use of Information Technology for drug traceability seeking the
reduction of counterfeiting and expansion of collateral on drug use. A survey was carried out in
national and international markets to assess deployed solutions involving various technical areas and
sectors of the productive chain and supply. Technological changes that should be continued to
achieve maturity in all aspects involved have been identified. In the Brazilian law identifies the
involvement of all parties to find the best solution to implement the process of serialization and
traceability. Finally, we expect this process to reduce drug counterfeiting difficult smuggling and
decreasing the marketing on the parallel market. Such actions will increase security to the final
consumer as it will have the necessary information to validate the source of the product.

Keywords: Traceability, Supply Chain, Information Systems, Distribution Channel, Industry
Druggist.

1 Introduction

Recently the World Health Organization (WHO) issued a report warning of poor health in the country,
according to the report, 19% of the medications sold in Brazil are illegal, that is, according to estimates,
there are nineteen fake drugs in each lot of 100 [1]. These drugs are sold in various forms, from fairs,
internet, stalls, street and even pharmacies.

As [2] these drugs arrive in Brazil through Paraguay, China and India. They may come ready for
consumption or as raw material (the so-called active ingredient) - which is manipulated in underground
stores without any hygiene status or any control. Usually the drug is prepared in the wrong dose and no
standard or quality validation. Illegal production can bring disastrous result, according to studies by
WHO, counterfeit substances killed about 700,000 people worldwide in 2014. Problems with the
falsification of medicine concerned governments and manufacturers worldwide, especially in times of
economic crisis like the we are living in recent years. Unfortunately the fake stock is stimulated by
consumers because often seek and acquire cheaper drugs, thinking they are doing a good business and
saving, however, when buying these types of medicine, are putting their lives in danger. This information
is widely studied and published by WHO. The purchase of illegal drugs is a global health problem, and
happens also in first world countries such as United States, Germany, Britain and others, considering the
countries that are affected by this problem we note that the supervision and control is much higher than in
Brazil.

According to [2], there are some crucial principles for the industrial success of counterfeit drugs.
Among them are the main factors; market, price and supervision. As static data about the range of this
trade in the past decade, we can see an increase of 800%. In 2014, this market generated US$ 200 billion
with growth of 13% per year. According to the document from the WHO, there are about 500 versions of
counterfeit drugs in circulation [3]. The National Health Surveillance Agency - NHSA, mentions that the
main counterfeit drugs in the country are anabolic steroids, drugs for erectile dysfunction and diet pills.
However, we can also find on the NHSA report fake drugs for the heart, hypertension, malaria and
antibiotics. This medicine-spoofing scenario can be understood in two ways: the first is the smuggling of
drugs ready to be used, they come from abroad and are delivered by mail; The second way to beat the
system, found by individuals in this niche is the direct sale of raw material for the manufacture of
products in clandestine laboratories. In a synthetic form, the raw materials come from China and India,
landing at Guarulhos Airport, metropolitan region of Sdo Paulo. These products are manufactured in
clandestine places, lacking hygienic control and mostly without control over the concentration of active
principle [2].
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The Brazilian government has noticed this industry and has began to take steps to minimize
counterfeiting of medicine, but as planning defined the last decade, the actions for this control are delayed
3 years. In December 2015 a law, requiring the traceability of medicines must be enacted. The planning
of measures against drug counterfeiting was divided into a few steps, the first phase of legislation RDC
54/2013 provides for the implementation of a digital monitoring system the way that medicines are from
manufacturing to the end consumer. The current scenario, have a flawed and prone to fraud control, but
the industry as a whole has sought to improve and has made investments of over R$ 300 million in
equipment. To meet the law, and in this regard, the main beneficiary will be the final consumer of drugs,
because, you know through a bar code printed on the boxes of pharmaceutical products the origin of all
the medicines subject to registration in NHSA.

2 Methodology

This research can be considered as exploratory qualitative and eminently a bibliographic review.
Qualitative research is basically one that seeks to understand a particular phenomenon in depth [4]. It is
known that exploratory studies provide greater flexibility in seeking information about a particular
problem, aiming to make them clearer, and the construction of new ideas on the topic discussed [5].

Exploratory research aims, provide an understanding of the problem faced by the researcher (Malhotra,
2001). As [6], the exploratory research is almost always done as bibliographic and documentary,
interviews with professionals who study or work in the area studied, among others.

Therefore, it is presented as a result of the study, the current situation on the counterfeit medicine. The
data used in this study were collected from different sites and books, as specified in the bibliographic
references. the latter were analyzed three years, being specifically studied the news NHSA actions
together with other organs of the Brazilian government, in order to curb counterfeit drugs circulation and
understand how the Brazilian scene is fighting counterfeit medicine. This information is in the public
domain and has not been used any more specific information gathered internally in NHSA, in view of the
confidentiality policy that is maintained by the institution.

3 A Brazilian Pharmaceutical Market Bias

Despite the global crisis, the United States, 2008-2009, and Europe, 2011-2013, and adverse conditions in
the Brazilian economy, there are some prominent sectors in the economic environment, such as
agribusiness and services. Among these, stands the pharmaceutical industry, which has seen growth in
house double-digit percentage every year. The expectations of this sector is to occupy 4th place in 2016
behind only the WHO, and US, China and Japan, according to projections from IMS Health company that
measures and research data related to global health, World Health Organization. The growth is such that
Brazil went from 10th to 6th place in the global pharmaceutical market with expectations to occupy the
4th place by 2018 as image.

Rank Subdu 2008 Insdex Hank Subla 2013 index Rank Sulsiu 2018 Irdexs
1 Estados Unidos L] 1 Estaden Unidas 104 1 Extacios Unidos 100
2 Japdia 27 4 Lhing I 4 China 24
3 F China 14 (] i- LapSo i 31 Japdsa Fo ]
4 Franga 13 4 Alemanks i3 4 Fid Brail 13
5 2 Alemanha 13 5 1 Franga 13 5 Alemanha 13
& talus -] L] a+ Brasil g & 1 Franga 10
T 1+ Canada T ) 1 IEalia B T Halia ]
L3 2= L 7 B LK ¥ = UK 7
9 Eipanks 7 | 2- Carada T k] Canads }
pl=] Brasil 5 1] 1- Espaniha & pLi] L+ Rudsia 7
1 Maaiog 4 1 v Ruifsia & 11 L+ india &
12 Auatrdlia 4 12 4+ Iredia 5 1z 2 Espanha 5
13 12+ Russia 3 13 2 Moo 4 13 Maxkoo L]
14 1 Correla do Sul 3 La 2 Autrilia a 14 1+ Correls do Sul &
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Figure 1: World Ranking
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This growth is driven by several factors, which are:

»  Due to the increase of knowledge, concern for the health and pursuit of a better quality of life in
the last decade the population increased by 100% spending this niche market.

» In recent years, millions of people are leaving the poverty line and this improves consumption
and favors increasing the average ticket consumption.

»  We can see that in Brazil, we have a higher rate of aging, and how public health cannot always
give the necessary assistance, the population has sought the private sector that most often
stimulates greater consumption of drugs.

»  The quality of pharmaceutical services has greatly improved because of acquisitions and mergers
that have occurred in recent years both in industry and in the pharmaceutical retail, this
competitiveness has been positive and this, gaining new customers.

3.1 A growing market, really?

Considering the pharmaceutical market, we can say that there are several factors that generate influence
in this market and there is a great expectation on growth. If we evaluate the year 2014 we can consider
that Brazil has undergone some scenarios that influenced the economic calendar of the country as
influence in any other country: the World Cup, presidential elections, events that trigger the country's
image to the world, as corruptions scandals. All these elements contributed to the emergence of the
following question: how will the pharmaceutical market fare in Brazil?

Numerous are the important factors for economic growth in a country, such as: inflation, IPCA -
Consumer Price Index, the stock market and dollar. These factors influence positively or not the growth
of a country. If we evaluate, in a synthetic form, many countries use the dollar as currency for the
purchase of imported goods. In Brazil, about 90% of the raw material comes from domestic industry from
imported products. Considering the current situation experienced by the country in 2015, Brazil has been
facing tough times, Brazilian inflation exceeded the ceiling set by the government in 2014 and the high
dollar comes directly affecting consumers' purchasing power therefore inflation reaches first consumer
goods or basic needs, such as food and clothing, which has its pricing regulated as in the pharmaceutical
sector. Therefore, people drastically reduce or even stop buying these products [7]. As author, the IPCA
reveals how the consumer is paying for the goods and thus we historically evaluate the growth of values.
Finally, the author concludes that the stock market had a direct impact with the fall of the economy driven
by several factors such as the case of results at Petrobras, Brazil's largest state listed on the Exchange. For
greater understanding to the reader, the stock exchange has a strong indicator of the economy's reliability,
showing the world the status of the country and its control over the factors and economic variables.

When the stock market fluctuates by an internal event (national), it shows the fragility of an economic
system still supported by press releases and reports, not by actions and metrics. In the Brazilian scene, we
have few companies in the pharmaceutical market listed on the stock exchange, we find that they suffer a
pressure for results, and when we work to meet results, numbers, can compromise directly the quality of
production and delivered to the user service [7].

With all these factors to be analyzed, the pharmaceutical market tends to have some alerts, as follows:

e On the issue of drug prices, consumers can expect a considerable rise due to the factors
mentioned above, but there is currently issues being discussed by the government. Among these
issues is the exemption of taxes on medications. This negotiation has progressed in the last year;

» Regarding the economic recession, the country fell in several sectors that are directly linked to
the pharmaceutical industry and therefore the sector could suffer downsizing;

»  The growth of the Brazilian pharmaceutical market in 2015 tend to have expectations in the
double digits. From April 2014 to March 2015, profit in pharmacies grew by 11.5% and its
revenues grew 12% in the first quarter, with a value of R$ 10.7 billion, compared to the same
period 2014, according to data IMS Health compiled by the Association of Pharmaceutical
Research [2].

Even though the numbers are showing good results, there are some caveats. The growth exist but for
those who can stand out in the market. And for this the market is adapting, it is observed that many

66



6™ International Conference on Information Systems, Logistics and Supply Chain
ILS Conference 2016, June 1 — 4, Bordeaux, France

laboratories seek partnerships and alliances, beyond what the industry has been seeking to consolidate its
partnership with retailers, strengthening trade marketing.

But the pharmaceutical retail market, the outlook is for expansion for large networks, but small
retailers need to reinvent conquering and creating loyal increasingly the next customers located in
neighborhoods and small centers, such as in the countryside.

3.2 Fight against counterfeiting

Counterfeiting has become so sophisticated that in some cases, even the companies whose own products
have been copied can not differentiate between real and fake without performing chemical tests. Despite
the efforts to bar the entry of these counterfeit products, they often end up coming to the markets [8].

Briefly, the methods and traditional technical resources to prevent and curb these illegal activities
appear limited, with the need for new and more efficient techniques and technologies, supported by laws
and regulations [9].

To combat counterfeiting, the Brazilian government adopted measures and proposed a unique ID for
each package of a medical device, providing traceability and authentication systems, a readily available
technology, hindering the penetration of counterfeiters in the supply chain. According to[9], application
of unique numbers and traceability have become the most modern and widespread way to ensure the
authenticity of medicines and their legal provenance.

Before proceeding with reading and understanding the measures taken by the Brazilian government is
important to note what is serialization and traceability, therefore, are increasingly important topics in
recent times, mainly due to the financial impact and the health of patients because the medicines false can
come from cargo theft and/or counterfeit medicines.

3.3 Application of unique numbers

The application of unique numbers is a process aimed at the registration of a single serial number for each
unit sold in this way facilitate trace its origin and all points that the product passed until the arrival to the
final consumer.

As [9], the market this figure may be accompanied by production date, expiry date, lot number and other
information. Unique numbers are already an excellent resource against counterfeit drugs, however,
traceability complements the process more efficiently, especially regarding the situation for cargo theft.

3.4 Traceability

As [8] defines traceability, and entire path taken by a previously registered product from its original
manufacturer may even reach the final consumer, that is, the technique for companies to prove the merit
of its products and it is currently demanded by a vast majority of sectors.

With the increasing number of cases of forgery, theft charges and together with the need for improvement
in the control of production and traceability, companies are eager for solutions that preferably should be
low cost and high technological resources. This process allows the query to know the origin and the
points that this medicine was, this way you can know if the drug is counterfeit or stolen cargo.

Deploying unique numbers and traceability fully in the company incurs overcoming several challenges,
arising mainly because it is relatively new and has not yet reached the proper maturity in all involved [9].

4 Challenges

As you can see in the text reported above, the implementation of unique numbers and traceability has a
"n" number of needs to be deployed, and one of them depends directly on the laws and regulations
applicable to each country, and every step of the manufacturing and distribution of medications.

In the Brazilian scenario, drug manufacturers may include the installation of systems/equipment. When
we mention systems/equipment we are talking about printers, scanners, bar code readers and others.
These features are linked to serializing the entire logistics chain. It is noteworthy that the use of these
resources should be developed in good design practice, engineering, information technology and above all

within a quality system, considering the related activities.
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For other supply chain steps that are distributors, pharmacies, among others, the technology resources
may be computerized system installations, bar code readers, modems for data transmission, among other
features. Always meeting the best practices and quality system mentioned in the previous paragraph.

When analyzed, the theme and its measures against drug counterfeiting is possible to see numerous
items to be addressed. Taking interested on the subject a study and knowledge of the applicable laws and
regulations, its challenges for implementation and above all, some questions. The Brazilian scenario is
experiencing a phase transition and everything is new, can bring doubt about what to do about the lack of
technical knowledge and empirical research, which is expected to change significantly in the coming
years with recent and future laws and regulations about unique numbers and traceability in the world.

5 Laws and Regulations

Actions have been taken by several countries to meet the standards established in the market, although
there are some differences in their initial goals, there is a broader scope and gradual and consistent
progress. It is possible to understand that the biggest challenge that each country can find is the specific
and different requirements that each country sets for themselves, there is no harmony in the rules of the
countries, which increases the cost and complexity as a whole.

In a bias, it may be performed the following analysis, in Latin America, both Brazil and Argentina
have been highlighted. Law n°. 11.903/2009) implemented in Brazil enables and normalizes the
serialization and traceability. NHSA published in 2010 the normative instructions and regulations tc
support this law. There was a lot of criticism due to the promotion of the application of a stamp of
authenticity. The main complaints were due to the impact on manufacturers and distributors. In 2011 it
was suspended by NHSA regulations, because of all the opposition to this process. a working group was
started to study the solution. They came from all parties and in 2013 a regulation (RDC54/ 2013) was
defined, which does not have the use of seal but considers the use of bar code, in addition to other
requirements. There are many questions regarding the implementation, however, the process is more
mature and is accepted by various industries. It is known that there will be involvement and investment of
all who belong to the supply chain.

There are two standards (disposicion 3683-11 and 1831-12 disposicidn) that were published by
ANMAT (Regulatory Agency Argentina) in the years 2011 and 2012, acting on application of unique
numbers and traceability. You can see some similarities with the Brazilian standard, but the scope is
gradually adding products to its coverage. This is a big difference from the norm in Brazil that considers
100% of the products from the beginning.

In the United States the importance of the pharmaceutical market has always been very great. There
are several controls and standards that support these controls. In 2013 a law was passed serialization and
traceability (H.R.3204 - "Drug Quality and Security Act"). Due to the high complexity expected to be a
major impact throughout the chain, mainly supplies and suppliers.

There are in Europe and throughout Asia several initiatives for the application of unique numbers and
traceability. Some of the countries are planning to move forward on this issue. Turkey already does the
process of serialization and traceability for some time, the greatest motivator is the drug reimbursements.
There is an implemented law covering the questions of the application of unique numbers and traceability
in China and South Korea.

6 Conclusion

The Brazilian pharmaceutical market has grown rapidly in the last decade, driven mainly by generic
medication. However, a new scenario of competition is designed for the industry, due to pressures that
particularly affect price formation and dynamics of spare portfolio. This perspective reinforces the
importance of a review of business strategies for a more competitive position of the pharmaceutical
industry in the country.

This paper briefly describes the current scenario on falsification of medicine. As noted the subject is
vast and complex, involving various technical areas and sectors of the productive chain and supply. In
recent times, it is clear that there is a trend and should continue in the coming years, even as a hew topic
with many avenues to be explored, you must move to reach maturity in all aspects involved.
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Regarding legislation in Brazil, the implications notes up of all parties to find the best solution to
implement the process of application of unique numbers and traceability. The regulatory agency NHSA
has been closely monitoring this process and creating regulations and instructions to support the
implementation proposed by the Brazilian government. It is noteworthy that the gradual increase joint
institutional actions in an attempt to eradicate the domestic market, the illegal products subject to sanitary
surveillance is an inexorable trend. This fact is evidenced by the high importance that NHSA has given to
the subject, as evidenced in this work.

We hope that this process can reduce drug counterfeiting by delaying smuggling and reducing the
marketing on the parallel market. Such actions will increase the safety to the final consumer, as it will
have the necessary information to validate the source of the product. However, if access to the problem is
very easy, and attitudes are not prioritized, the consequences will come rapidly and become a significant
milestone of indifference and acquiescence in the face of a country that seeks development.

No one is taking a position contrary to the growth and development of society along with the
computerization of products against drug counterfeiting, because it would be retrograde in the world
today. But that can be concerning. The sale of counterfeit medicines must be followed in parallel on the
right and fought, so there is a fruitful harvest of all that has been planted in the present, as the right to
health, social welfare and life continues and will always continue being priority issues in the
constitutional and democratic legal system.

From the legal perspective, the concern here exposed, is not with the technology order of questions
used in structural terms, but in the way that this advance and this reality will be applied, how these
technological or similar means will be or should be used in attention to the fundamentals of human values
in accordance with current laws that protect them, so that the development and adaptation of the
pharmaceutical industry concurrently connected to the media, it is a progress that really benefits society
as a whole, from the first contact of the individual interactively, to the acquisition of goods and their
ministrations. It is extremely important that the legal and social interests are exactly the same, that is,
protect the rights of individuals and the rights of society so that there is a stable human society in legal
systems and democratic politicians in the name of the right to development, evolutionary growth of
computerized social environment and its applications in the social sphere. Given the above, it is clear that
the final results, arising from the computerized growth in contractual terms and their media reach, are
really unpredictable. The fundamental task launched in this research is to draw lines on the national
scene, showing the activities that the Brazilian government has been taking to combat this issue, although
early, how to conduct a conciliatory manner.

References

1. O Brasil na rota dos remédios falsificados,

http://www.istoe.com.br/reportagens/437819_o+brasil+na+rota+dos+remedios+falsificados

Guia Interfarma 2015. http://www.interfarma.org.br/guia2015/site/lhome/

Organiza¢do Mundial da Saude — OMS, http://www.who.int/eportuguese/publications/pt/

MALHOTRA, N. K. Pesquisa de marketing: uma orientacéo aplicada. 3. ed. Porto Alegre: Bookman, 2001.

GIL, A. C. Como Elaborar Projetos de Pesquisa, 4. ed. S8o Paulo: Atlas, 2002.

SANTOS, A. R. dos. Metodologia cientifica: a construgéo do conhecimento, 3. ed. Rio de Janeiro: PD&A, 2000.

Mercado Farmacéutico 2015: o que esperar?, http://ictq.com.br/portal/noticias/mercado-farmaceutico-2015-0-

que-esperar

8. GS1 Brasil - Associacdo Brasileira de Automatizagdo. Combate a Falsificagdo, https://www.gslbr.org/servicos-
e-solucoes/beneficios/combate-a-falsificacao

9. Serializacdo e Rastreabilidade: cenario atual e principais desafios, http://boaspraticasnet.com.br/?p=6568

NogaswnN

Acknowledgment

This work has been supported by FCT — Fundac&o para a Ciéncia e Tecnologia in the scope of the project:
PEst-OE/EEI/U10319/2014 by Portugal and University Paulista - Software Engineering Research Group
by Brazil.

69



70

4.5 Artigo 5 — Mitigating Serialization and Traceability
Artigo submetido em: Conference Advances in Production Management System (APMS
2015). Muniz, A. G. L; Correa, D. A. M.; Abe, J. M. Amaral, F. V.; Tomiatti, L. H. C. Miti-

gating serialization and traceability.

Texto se encontra nas normas deste periodico.



Mitigating Serialization and Traceability, an
Implementation and Suitability Study about Strategies of
RDC n°. 54 of 2013

André Gomes de Lira Muniz, Debora Adriana Mdes Correa, Jair Minoro Abe, Fabio
Vieira Amaral, Lauro H. C. Tomiatti

a.gdelira@gmail.com, debora moes@hotmail.com,
jairabe@uol.com.br, fabio@paradecision.com,
tomiatti@paradecision.com

Graduate Program in Production Engineering, Paulista University (UNIP), S&o Paulo, Brazil,
Rua Dr. Bacelar 1212 CEP 04026-002

Abstract. Following a worldwide trend, Brazil is regulating control and tracea-
bility actions of medicines through Collegiate Directorate Resolution - RDC n°.
54, which provides for the establishment of the national system drug control
and the mechanisms and procedures for its searching in pharmaceutical chains.
Seeking the guarantee of the maintenance responsibility, enhance quality, pro-
mote the safety and efficacy of products to the final consumer and searching to
avoid the risks and adverse health effects, companies, manufacturers or import-
ers, there is an obligation to adopt mechanisms and procedures that address this
resolution. This article presents an overview of serialization requirements and
traceability of pharmaceutical products as well as value generation opportuni-
ties in the implementation of systems and their adequacy to rules for companies
that make up the chain of pharmaceutical value.

Keywords: Paraconsistent Logic Annotated Evidential Et, Traceability, WHO.

1 Introduction

The improvement program of the regulatory process of the National Health Surveil-
lance Agency (ANVISA), established by Decree n°. 422, Aprils 16th, 2008, and also
the provisions of Law n°. 11,903, of January 14, 2009, It provides for the implementa-
tion of the national system of drug control and the mechanisms and procedures for
tracking medications in the chain of pharmaceutical products; practice that determines
the new guidelines and unique identification rules for medicine being called 1UM.
This resolution is based on the concept of serialization and traceability, despite widely
publicized by the media, Brazilian society did not absorb all the thoughts involved.
Some questions have not been permanently set.

When measured, the technological solutions to a subject, there are several options
in both the national and international market, however, there is a great difficulty in the
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new resolution understanding in terms of considering the standard, as well as the con-
cepts of serialization and traceability which makes complex close the process to im-
plement the solution throughout of the chain so that the solution is unique and the data
can bring all the necessary information between stages of raw materials’ selection,
production and marketing to final consumer.

This work aims to demonstrate in a macro way the concept, methodology and ap-
plication of a holistic manner with the technological solutions that have been used in
Brazil. It is noteworthy that this study has as main objective the medication develop-
ment.

2 Theoritical Background

2.1  Information Technology

In the studies of [1], using information technology when it comes to society health is
a fundamental priority, as this can often be the line that separates the survival and
mortality. In the Industry of Health there is always an attempt to censure public
spending and demand greater efficiency in this industry, several companies associated
with health as the American Hospital Association, the Health Industry Business
Communication Council, the National Wholesale Druggists Association, among oth-
ers, investing in research called Efficient Healthcare Consumer Response. In this
research a strong recommendation is to implement information systems to automate
the current processes of the supply chain [2].

The best way to promote the performance of the supply chain, while in parallel,
control the short-term costs, not to cut budgets and expenses, but invest in process
improvements and technological resources, which will eliminate supply’s chain costs
[2].

To [3], it is essential that health institutions implements the provided management
by IT systems, therefore, that enhance the treatment process, spreading and transfer-
ring of information, adding values to the services and support decision-making to
more agile, effective and consistent results.

[4], report that hospital pharmacies incorporates technological features with cut-
ting-edge computerized prescription, automation system for distribution of drugs and
computerization processes.

According to [5], computer automation acts as an important tool for streamlining
the use of time and streamlining of activities in the pharmacy.

2.2 Technologies Used for Product Traceability

Bar codes have a widely publicized practice. Used in various industries, was initially
used in retail, and therefore, widely distributed in markets. Barcodes maintain a lot of
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information and numeric graphs and alphanumeric data. This encoding has intervals
of reflectivity alternating diffuse, are represented by rectangles, however, there is no
information, but certainly make typing easier [6]. The GS1 System is based on bar
codes and is using global standard, showing the layout of data to be followed:

e EAN/UPC: which is widely used in point of sale (POS) and have an agile infor-
mation capture;

o DataBar: This code family can be used in POS, but has a smaller size and has the
capacity to have more information than EAN / UPC;

e 128: Standard code of GS1 keys. This pattern should not be used for identification
at the POS;

e ITF-14: This pattern should not be used for identification at the POS; It can be
printed on cardboard;

o DataMatrix: It has a greater storage capacity as a symbol and greater capacity than
that linear codes.

Table 1 shows a comparison of the technologies used for product traceability, which
highlights its main use factors. Through the table is possible to verify that the Radio-
Frequency IDentification technology - RFID, the principle is the most suitable for
traceability because medicines, among other factors, the minimum data manipulation,
which gives security to the supervisory body and its wide range in the distance data
capture, which increases safety and mapping process, being able to control not only
their location in real time, but act quickly if the load exits pre-defined script, avoiding
the theft of the same [7].

Table 1. Comparison of different technologies Traceability [7].

Barcode QR Code RFID
Storage Capacity Low High High
Mobile camera | Cellphones with NFC and specific
Reading Device Diversity Only Infrared application to | application and systems with anten-
read QR Code nas that have a software
Line of Sight Reading Need Yes Yes Yes
Distance for information Near Near Far
capture
Database Security High, image alteration High, image Low, d_ata capture and_sendlng
alteration without intervention.

2.3 Serialization and Traceability Understanding

We can divide the process of serialization and traceability in two stages that are se-
rialization and aggregation. In designing serialization, it happens in the coding phase,
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because at this time are inserted into the data that references all information such as
batch identification, validity and dates as well as the details of the label and setting
data for single dose [7]. In other words, the serialization is the definition and imple-
mentation of a unique identifier, such as a serial number that identifies the individual
packages of medicines, in other words, your application is through the code printing
(2D) and production batch data.

It is important to keep the information in unit doses, or rather, the lower marketed
dose. Because of this, is crucial that printing equipment can print the information in
the Data Matrix format, which have the serial number, the registration number of the
product at ANVISA, batch and manufacturing dates and validity and quality standards

[71.

GTIN 10614141000132%  11.6mm
10T 12345678 % FONT: OCR B (Size 6)

Menor Médulo Datamatrix (0,4 mm)
Menor tamanho de Fonte (1,6 mm)

9.6mm

\Zone for Print Instability
+2?2mm
(Application Related)

Fig. 1. Datamatrix print

In order to check the printed information, see the example in Figure 1, the serializa-
tion equipment needs of visual inspection systems as well as waste efficient and ana-
lyzing the printed data evaluating and making sure they are within the minimum crite-
ria set out in the RDC Standard No. 54 2013 in order to be accepted. As [7], the re-
quirements are:

e Printed size standard;

e Comparison and analysis of the data reported by the ERP system with the printed;

e Quality printing;

e Process analysis and in case of printing failure or evidence of divergence in the
data printed a reject process should be established.

2.4  Aggregation

When measured aggregation of drugs, it occurs after the codification of the serializa-
tion information, medications that have been identified in photographic form contai-
ning the data of aggregates cartridges rows and the data to be easily identifiable to get
information regarding the composition, origin and storage. It is important that a label
is printed after closing the box when it is complete. The box must have a label that the
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unit must be aggregated into a single shipment box so to have a single record doing
the same family or group [7].

The shipping box should be inspected and it is important to have the printed record
by the system and will have the information of the whole makeup box, and constitute
a new code. This new label "father" must be fixed in the shipment box to identify the
"children™ [7].

INDUSTRIA FARMACEUTICA

Descrigdo: Caixa de 32 frascos de
comprimidos para dor de Cabega

SSCC - Cadigo de Série de Unidade Logistica

078983574100000015
CONTENT/Conteudo COUNT/Quantidade
17898357410012 12
EXPIRY/Data de Durabllidade BATCH/Lote
Maxima AB62
10/02/16

(02)17898357410012(17)160210(%0)1\852(37)12

TR

(00)078983574 100000015
Caixa de Embarque

Fig. 1. Label aggregation [7]

The RDC n°. 54 of 2013 does not have a mandatory requirement regarding the aggre-
gation of shipping boxes on the pallet, however, to be effective control and traceabil-
ity during all stages of the process is required a data to store and send to the server
traceability of the manufacturer and stored in a database for later to take effect the
transmission of information to ANVISA where there will also be storage in a data-
base.

For this to happen in a way that facilitates the control of the physical location is im-
portant that shipping boxes have an identification number and can easily get the in-
formation inspected, and that the place of storage, to be easily identified.
So that the process can be completed, after collecting boarding box data and valida-
tion of them will require a new label printed with all units of parents and children and
this information should be in a visible place, after "stretching” or "strecht wrap"
(placement strectch film) to protect the packing boxes to be sent to the logistics opera-
tor.
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2.5 Definition of the Production Line

In the batch production data step is defined to be included in Datamatrix, such as the
data of separation of raw material, weighing the production of semifinished data,
reconciliation, release, among other information related to production. For this phase
of the process it is necessary to define a unique serial number for each product unit
and for this serial also used the registry number of the product at ANVISA, including
batch number, expiry and manufacturing dates.

Fig. 1. Example of a two dimension code (2D), type DATAMATRIX.

3 Methodology

[8], this article can be considered an exploratory study to generate a structure that will
subsequently be tested in future studies, through the development of hypotheses to be
investigated; descriptive, by engaging the attempt to control and manipulation of vari-
ables; case study, to be returned to the depth, targeting a full contextual analysis of a
few facts; and laboratory research, because it was not applied yet.

Initially, there was a survey of technology use in the drug supply chain, using ma-
terials such as articles published in scientific journals and very important international
events. Then we made a study of the methods and drug traceability technologies used
in Brazil and the world, and its effectiveness in relation to the following requirements:
warranty information along the supply chain, decrease in counterfeit drugs, traceabil-
ity lot quickly, with quality that reaches the end customer and information available
on the medicine for it.

With this knowledge, it is concluded by the preparation to cover the reader ways to
mitigate serialization and traceability, through a study on strategies for system im-
plementation and adaptation to the RDC 54, 2013. Seeking to improve the existing
process and identify future research opportunities.
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4 Results and Discussion

The new tracking law until the end of 2016 the entire pharmaceutical industry should
follow the new rules. The proposal is that the production stage to consumption regis-
tration is made, storage and transmitted. To provide greater security is being adopted
this global trend.

Clearly there will be the expansion of the security when the traceability process is

being used for medicinal products. This is a good practice and is also a trend in other
countries that are seeking to increase the safety of medicinal products. Preventing not
only fraud, but also providing greater security and protection to the consumer.
In the productive sector, this measure will allow greater control of all costs of the
stages of production and logistics. The process and all the production and distribution
chain links are essential for any drug traceability process to work. The links found
pharmacies are one of the distribution links that need to inform the reception of this,
during the delivery, the submission processes and anomalous situations, such as loss
and falsification, the manufacturer of the drug, and the previous link in the supply
chain. All existing connection in the chain has responsibility with the pharmaceutical
laboratory that all stages of the delivery process until the sale can provide the infor-
mation to ANVISA, the repository of records of the manufacturer's traceability of
events.
To protect consumers may be noted that traceability enables more secure and reliable
buyers in the product they are buying. There will also be a feature of industries and
government to manage health care costs and be more easily and efficiently, and regu-
lators can monitor more effectively.

Recent studies have estimated that 700,000 deaths occurred as a result of counter-
feit drugs used to treat malaria and tuberculosis.

5 Conclusions and Outlook

Traceability of medicines has not been standardized in the world, and with this, we
still have large amounts of counterfeit drugs, which poses a safety hazard to the final
consumer, therefore this product without origin does not have the necessary quality.
Traceability of drugs is no longer a competitive factor, but a necessity to get the safe-
ty of the product to the final consumer.

To the traceability process to be accepted, it is necessary that the existing steps are
met, the change is planned and the use of appropriate technologies enabling assurance
and tracking of the drug to its ultimate destination, and securing quality, reducing
cases of counterfeit medicines and providing a responsive and faster action, if neces-
sary to withdraw a circulating drug. In that it contributes to the reverse logistics of
these products, enabling the sustainability of the process.
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Abstract. Counterfeiting of medicines is a serious public health problem, and
the incidence of the event has increased significantly in Brazil and worldwide.
By resolution of the executive board n°. 54, which provides for the implementa-
tion of the national system of drug control and the mechanisms and procedures
for tracking drugs in the whole chain of pharmaceutical products to allow track-
ing required, it is necessary to implement the concept of serialization. This pa-
per presents the use of a non-classical logic in evaluation using data array in the
identification and traceability of product in Brazil. Therefore the performance is
assessed by Paraconsistent Logic Annotated Evidential Et using an academic
software, developed in Java by ParaDecision company. It is understood the im-
portance of this evaluation in order to demonstrate to the reader a technology to
combat counterfeit medicine.

Keywords: Paraconsistent Logic Annotated Evidential Et, Traceability, Analy-
sis of viability.

1 Introduction

The National Health Surveillance Agency (NHSA) requires the adoption of mecha-
nisms for tracking drugs through the batch identification and validity of the product.
The Board of the Resolution of the NHSA n°. 59 defines traceability as the ability
to trace the history, application or location of an item through information provided
mind-registered; and the gathering, which is the immediate and effective action with-
drawal from the market of certain (s) lot (s) of medicine or health product, with suffi-
cient evidence or quality deviation of proof, which may pose a health risk, or the time
of deregistration, related to the safety and efficacy of the product, to be implemented
by the registration holder and its distributors.
The Data Matrix is a two-dimensional bar code technology was chosen to enable the
guarantee of traceability of medicines sold in Brazil. This technological tool will
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be the main way to ensure the traceability of such products enabling the recovery of
historical and geographical information of the drug stating where he was from pro-
duction to delivery to the consumer.

Unlike the common bar code, which contains only numbers and is visible, the two-
dimensional code store thousands of information while having various data such as
numbers and letters. We will have the Drug Unique Identifier, where the information
will be gathered in each product unit sold and will be printed on security labels to be
produced specifically for this purpose.

All this technology will allow more effective risk management in the chain of
pharmaceutical products and provide consumers with greater security, the code will
identify sources of deviations and will demonstrate the quality and may reduce logis-
tics costs for manufacturers.

Such technological advances allowed a considerable increase in storage capacity,
but also generated a large body of inconsistent data, hence the need to provide logical,
quality to decision-making analysis systems [1]. This study aims to seek such recogni-
tion algorithms or recognition of underlying patterns, which escape a superficial or
purely statistical analysis and demonstrate to the reader that the use of data matrix is
really feasible against counterfeit medicine.

2 Problem

The improvement program of the NHSA regulatory process provides for the estab-
lishment of the national system of drug control and the mechanisms and procedures
for tracking drugs in the chain of pharmaceutical products; practice that determines
the new guidelines and rules for unique identification of medicines, being called IUM.

This resolution is based on the concept of serialization and traceability, despite
widely publicized by the media; Brazilian society did not absorb all the concepts in-
volved. Some questions have not been set permanently.

When measured technological solutions to a subject, there are several options in
both the national and international market, however, there is great difficulty in under-
standing the new resolution in terms of understanding the standard, as well as the
concepts of serialization and traceability which makes complex close the process to
implement the solution throughout the chain so that the solution is unique and the data
can bring all the necessary information at all stages of the selection of raw materials,
production, marketing to the end consumer.

To allow tracking required by Board Resolution n°. 54, it is necessary to implement
the concept of serialization and its implementation in certain cases is cloudy for not
having a standard and established standard homogeneous form, therefore, hold a deci-
sion-making study for the implementation of the Data Matrix against drug counterfeit-
ing using the capacity of paraconsistent logic evidential Et (logic Et), the analysis of
data, without a knowledge of specific areas of mathematics and computing is neces-
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sary, will be of great help to obtain results in a shorter period, allowing completion
the research and making it available to society.

3 Paraconsistent, Paracomplete, and Non-alethic Logics

A paraconsistent logic is a logic that can be used as the basis for inconsistent but non-
trivial theories. Issues such as those described above have been appreciated by many
logicians. The Brazilian logician Newton C.A. da Costa (1929-) constructed for the
first time hierarchies of paraconsistent propositional calculi Ci, 1 < i < ® of paracon-
sistent first-order predicate calculi. Another important class of non-classical logics are
the paracomplete logics. A logical system is called paracomplete if it can function as
the underlying logic of theories in which there are formulas such that these formulas
and their negations are simultaneously false. Intuitionistic logic and several systems
of many-valued logics are paracomplete in this sense (and the dual of intuitionistic
logic, Brouwerian logic, is therefore paraconsistent) [2, 3, and 4].

Consequently, paraconsistent theories do not satisfy the principle of non-
contradiction, which can be stated as follows: of two contradictory propositions, i.e.,
one of which is the negation of the other, one must be false. And, paracomplete theo-
ries do not satisfy the principle of the excluded middle, formulated in the following
form: of two contradictory propositions, one must be true. Finally, logics which are
simultaneously paraconsistent and paracomplete are called non-alethic logic [3].

4 Methodology

This study aims to understand and analyze the behavior and the use of bi-directional
code data matrix is feasible in the fight against counterfeit medicinal product me.

Chose to use a data collection instrument of the survey type [4]. The development
of this survey is classified as quantitative, obtained through a sample survey (survey).

According to [5], the research survey refers to a particular type of social empirical
research. The questions were divided into 5 assertive blocks to be applied to the
groups under study in groups; notes were given from 0 to 10 and normalized to the
range 0 to 1 for each statement in the "Acceptance” columns and "Rejection" repre-
senting levels of belief and disbelief for each assertion respectively. In the analysis,
all the experts had the same weight in their responses, the data are purely numerical,
not being collected or disclosed any information on these.

To this end, the 21 people were selected four experts between groups, and distrib-
uted into 2 groups which are; Group "A", and expert professionals in the field, and
"B" group, consumer and other areas of professionals.

With the collected data, we used ParaDecision-making Academic software. The
software applies the concepts of Et logic. The use of this software aims to understand
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and analyze the behavior, and the use of two-way data matrix code is feasible in the
fight against drug counterfeiting.

5 Development

Software utilization for database creation and analysis generating.
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Fig. 1. Registering Knowledge Base (Software ParaDecision-making Academic).
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Fig. 3. Analysis Results (Software ParaDecision-making Academic).
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6 Results and discussion

Through the results generated by the Software ParaDecision making Academic. The
values of the external and arbitrary limits for each proposition is 0.50. For the propo-
sition is considered true value of the certainty must be higher or equal to 0.50 if the
degree of certainty is less than or equal to -0.50 consider the proposition false. Once
the degree of certainty situated between -0.50 and 0.50 the proposition shown incon-
clusive, analyzed and representative values of Logic Et. Of the factors studied 12
proved viable, which means they were evaluated and in short do not require the prin-
ciple of improvement. On the other hand, we see 8 is undefined factors; 4 of these
tended to be viable and 1 tended to be unfeasible.
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7 Concluding Remarks

The results obtained with the achievements of tests using paranalisador algorithms let
you check the extreme suitability of the use of more extensive translations of his ap-
plication, breaking the paradigm of classical logic.

The contribution of this work is in achieving and demonstrating the use of an ob-
jective approach to assist in the evaluation and use of product traceability using the
two-way data matrix code. It is noteworthy that the use of the algorithm showed per-
formance using one of many tools belonging to the category of non-classical logics, if
Logica Et. The characterization and understanding of the review process serves as a
complement to other tools that can be used to come to viability of drug counterfeiting.

The results show that despite the low number of samples, the results were impres-
sive:

e For tests involving factors; O03, 004, S01, S02, S03, S04, CR01, CRO5,
RO1, R02, R03 and RO04, is the real area;

e For the tests involving factors; C01, C02, C03, 002, CR02, CR04, which
are not in the "real" are in area that tend to the real and therefore require
improvements in the ratings to bring them to a region of "True". This
shows that with few improvements in survey items would have a better
performance evaluation for the chosen technology;

e For the tests involving factors; 001, CR03: who are prone to false, a new
evaluation or redesign the database is required.

The results obtained with the achievements of tests using the ParaDecision-making
Academic software, monitoring the extreme appropriateness of the use of wider trans-
lations on their application, breaking the paradigm of classic-sic logic. Everything
indicates that the data matrix code may be used as a priming mint in combating coun-
terfeiting of medicinal products and other products.

However, it is important to note that a number of samples for further testing; you
can take the opportunity to find better decision limits thus achieve better performance.
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5 CONSIDERACOES FINAIS

5.1 Consideracdes Preliminares

Com o advento da globalizacdo, cada vez mais as empresas buscam apoiar-se em sis-
temas de informacgdes que possam trazer relevantes contribui¢fes aos negécios. O grande de-
safio esta em buscar tecnologias que possam, de forma real, organizar operacionalmente o
processo de informacéo, centralizar dados de maneira que possam ser analisados agrupada-
mente, e consequentemente encontrar, nessa base de dados, ligagdes e possiveis informacgdes
que levardo a estabelecer estratégias de negocios em mercados ainda ndo explorados ou nao

enxergados, obtendo diferenciacdo e vantagens competitivas.

5.2 Resultados

Na dissertacdo, com o levantamento bibliografico e as devidas analises, foi possivel
identificar a importancia da utilizacdo do codigo bidimensional data matriz, contra a falsifica-
¢ao de medicamentos.

Vale ressaltar que mesmo apresentando formas e procedimentos para facilitar a com-
preensdo, bem como difundir a utilizacdo dos métodos, nem sempre isso acontece, pois, existe
dificuldade no processo e entendimento.

No artigo sobre as companhias farmacéuticas brasileiras, observa-se que todas as eta-
pas da cadeia de medicamento deverdo ser rastreada como o0s demais tipos de movimentagédo
previstos pelos controles sanitarios, por exemplo, a dispensacdo e a devolucgéo e o recolhi-
mento de medicamentos ja dispensados.

Com a implantagdo da serializacdo, todos os medicamentos passam a ter um ndmero
de identificacdo Unico em sua embalagem secundéria e a responsabilidade por fornecer infor-
mag0es sobre a rastreabilidade é do fabricante. Para se ter uma implementacéo eficaz das leis
de rastreabilidade é necesséario definir bem os prazos e o0 escopo de cada fase, com definices
transparentes sobre 0s requisitos necessarios para atender a legislacdo. A inddstria, munida de
informacdes detalhadas, podera distribuir melhor os investimentos e implementar cada regu-
lamentacdo conforme a legislacdo; atendendo desde normas mais rigorosas até as orientagdes
mais flexiveis, estimulando todos os envolvidos no processo, sejam lideres industriais ou pro-
vedores de solugdes, a seguirem e divulgarem os padrdes definidos no meio industrial, como

os dados para atenderem a rastreabilidade.
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Jé referente aos riscos que podem ocorrer no sistema de rastreabilidade de medicamen-
tos - RDC n° 54/2013, pode-se concluir que a rastreabilidade de medicamentos parece, em um
primeiro momento, um processo puramente técnico, criado para atender as leis vigentes; en-
tretanto, representa um direito ao cidaddo. O conceito de manter um histérico do caminho
percorrido pelo item “X, Y, Z” garante os cinco direitos do consumidor de medicamentos,
principalmente os hospitalizados. Esses direitos sdo: medicar o paciente correto, receber o
medicamento exato, na dose correta, na hora sensata, na rota adequada.

Porém, a rastreabilidade, por si sO, ndo é a panaceia a todas as mazelas. Embora atue
na questdo da seguranca no setor de salde, é necessario ter um padrdo Unico em todo o mun-
do. N&o ha espaco para solucdes e ofertas de servigcos proprietarios e incompativeis. Por isso,
os integrantes da cadeia de saude tentam criar e consolidar um padrdo global de rastreabilida-
de, afinal, informacG@es precisas e atualizadas do produto sdo fundamentais para qualquer rela-
cdo comercial e de gestdo da cadeia de abastecimento. Os principais desafios para um uso
mais amplo da automacéo séo a dimensdo do pais e a diversidade existente entre as institui-
cOes de saude. Em breve, gracas as iniciativas das empresas e 6rgdos do governo, a rastreabi-
lidade de medicamentos se tornara uma realidade nacional, auxiliando na reducdo dos erros,
falsificagdes e desvios e aumentando a seguranca do paciente.

Ao se mensurar estratégias para a implementacdo do sistema e adequacdo a RDC n°,
54, é necessario verificar e aceitar o processo de rastreabilidade. E necessario que as etapas
existentes sejam respeitadas, bem como a mudanca seja planejada e o uso de tecnologi-
as adequado, possibilitando a garantia e o rastreamento do medicamento até o seu Ultimo des-
tino, e, com isso, se protege a qualidade do mesmo, reduzindo os casos de remeédios falsifica-
dos e possibilitando uma resposta e acdo mais rapida, em caso de necessidade de retirada de
um medicamento de circulacdo, por exemplo. Além de que, contribui para a logistica reversa
desses produtos, permitindo a sustentabilidade em todo o processo.

Por fim, quando demonstrar a viabilidade da Logica Et na tomada de deciséo, anali-
sando a utilizagdo do codigo bidirecional data matrix imposto pela ANVISA. Os resultados
demonstram que apesar do nimero de amostras reduzido os resultados foram expressivos:

e Para os testes envolvendo os fatores; 003, 004, S01, S02, S03, S04, CRO01,
CRO05, RO1, R02, R03 e R04, encontra-se na area de verdadeiro, sendo viavel a
proposta;

e Para os testes envolvendo os fatores; C01, C02, C03, 002, CR02, CR04, que
ndo estdo na area de “Verdadeiro”, estdo em area que tendem ao verdadeiro e,

portanto, necessitariam de melhorias nas avaliagOes para traze-los para uma re-
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gido de “Verdadeiro”. Isto mostra que com poucas melhorias nos itens da pes-
quisa, ter-se-ia uma avaliacdo de desempenho melhor;
e Para os testes envolvendo os fatores; 001, CR03: quem possuem tendéncia ao

falso, é necessaria uma nova avaliacdo ou reformulagio na base de dados.®

Os resultados obtidos com as realizagdes dos testes, utilizando o software ParaDecisi-
on-making Academic, permitem verificar a extrema adequacdo do uso de translagcbes mais
abrangentes sobre sua aplicacdo, quebrando o paradigma da logica classica. Tudo indica que o
codigo data matrix, podera ser utilizado como uma ferramenta no combate a falsificacdo de
medicamento e de outros produtos.

Entretanto é importante ressaltar, que um nimero de amostras para novos testes, pode-
ra dar a oportunidade de encontrar melhores limites de decisdo, portanto, atingir um melhor

desempenho.

5.3 Contribuicdes

A contribuicdo desse trabalho esta na realizacdo e demonstracdo do uso de uma abor-
dagem objetiva para auxiliar na avaliacdo e utilizacdo de rastreabilidade de medicamento,
utilizando o codigo bidirecional data matrix. Vale ressaltar que a utilizacdo do algoritmo mos-
trou desempenho, usando uma das muitas ferramentas pertencentes a categoria de logicas ndo
classicas, no caso a Logica Et. A caracterizacdo e compreensdo do processo de analise serve
como complemento para outras ferramentas que possam vir a ser usadas para viabilidade da
falsificacdo de medicamento. Por fim, como contribui¢do académica, espera-se que esse tra-

balho desperte interesse de outros académicos pela pesquisa, utilizando I6gica ndo cléssica.

5.4 Trabalhos Futuros

O questionamento foi interrompido apos extracdo dos dados para a analise dessa dis-
sertacdo. No entanto, ela foi recolocada em operacdo para proporcionar estudos e analises
futuras, principalmente na tentativa de validar os fatores que a RDC abrange, e que ndo foram

possiveis de identificar no primeiro momento. Devido a relevancia do tema, a continuidade se

6 QOs fatores analisados encontram-se em anexo.
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faz necessaria ja que possui grande abrangéncia e reflexos diretos na falsificacdo de medica-
mentos.

Novas regras amalgamas de tratamento de dados poderdo ser criadas para se obter no-
vas validacdes. A facilidade, proporcionada pela I6gica paraconsistente para analise dos da-
dos, motiva definitivamente a continuidade da pesquisa.

Novos resultados obtidos poderdo ser publicados através de um artigo que venha de-
monstrar a continuidade da pesquisa, a qual caracterizou-se de suma importancia para contri-
buir com o “Estado da Arte”.

Optou-se, nesse trabalho, pelo ndo relato de uma andlise de sensibilidade dos parame-
tros, uma vez que se acredita que isso devera ser feito somente ap6s a aplicacdo em outros
problemas e situacGes, permitindo uma analise mais completa. Entretanto, os testes efetuados
permitem apontar qual a importancia e o impacto parcial da maior parte dos parametros apre-
sentados. Mais ainda, apontaram para a importancia do uso de uma visdo mais completa refe-

rente a rastreabilidade de medicamentos.

5.5 Consideracdes Finais

Com a realizacdo desse trabalho foi possivel entender melhor o funcionamento e a im-
portancia da utilizacdo do codigo bidimensional data matrix.

Foi possivel, adicionalmente, perceber gque a literatura cientifica ndo explora o assunto
como deveria, pois, 0s erros de administracdo de produtos causam altos impactos organizaci-
onais, levando a empresa a ter prejuizos financeiros, éticos e morais. Pode-se observar, ainda,
0 aumento significativo de industrias e empresas de diversos setores que adotaram o Data
matrix para identificacdo de seus produtos, principalmente na inddstria farmacéutica, uma vez
gue seu uso € obrigatorio através da Lei n°. 11.903 que cria 0 SNCM.

Por inUmeras vezes 0s responsaveis pelas farmacias hospitalares encontram diversos
empecilhos que dificultam o desenvolvimento de projetos de rastreabilidade, ndo sendo inco-
mum o motivo ser de carater financeiro ou falta de apoio da dire¢do. Entretanto, vale ressaltar
que existem solugdes que se adaptam a diversos tamanhos de orgamento, como ja foi exposto.
Ademais, considerando-se 0s custos gerados pelo erro e 0 tempo de méo-de-obra gasto com
tarefas que ndo agregam valor e s6 oferecem mais riscos, as solucdes, nesse sentido, se tor-
nam fatores que facilmente demonstram o rapido retorno do investimento.

Adicionalmente, atencdo a legislacdo € o ponto focal do momento. Com o andamento

do projeto em nivel nacional, espera-se elevar a assisténcia de salde a um patamar superior na
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qualidade, no que se refere a produtos auténticos e de origem legal; e aguardar para que, den-
tro de mais algum tempo, se possa ter uma regulamentacdo para as embalagens primarias ba-
seadas na identificacdo GS1 Data matrix.

A lei n° 11.903 que sustenta 0 SNCM, foi sancionada em 2009 no Brasil. A rastreabi-
lidade de medicamentos ainda ndo foi padronizada no mundo e, com isto, o pais tem grandes
quantidades de medicamentos falsificados, colocando em risco a seguranga do consumidor
final, pois, produto sem procedéncia, ndo apresenta a qualidade necessaria.

A presente dissertacdo propde ao leitor formas de mitigar a serializacdo e rastreabili-
dade, por meio de um estudo sobre as estratégias para a implementacao do sistema e adequa-
cdo a RDC n°. 54 de 2013.

A rastreabilidade de medicamentos ndo € mais um fator competitivo, mas uma neces-
sidade para se obter a seguranca do medicamento para o consumidor final. Para que o proces-
so de rastreabilidade seja aceito, € necessario que as etapas existentes sejam respeitadas, a
mudanga seja planejada e o uso de tecnologias adequado, possibilitando a garantia e o rastre-
amento do medicamento até o seu ultimo destino, reduzindo os casos de remédios falsificados
e possibilitando uma resposta e acdo mais rapida, em caso de necessidade de retirada do me-
dicamento de circulacdo. Além de que, a rastreabilidade contribui para a logistica reversa des-
ses produtos, permitindo a sustentabilidade em todo o processo.

Como apresentado, os resultados, obtidos com a realizacdo dos testes utilizando algo-
ritmos paranalisadores, permitem verificar a extrema adequacdo do uso de translacbes mais
abrangentes sobre sua aplicacdo, quebrando o paradigma da légica classica e viabilizando a

utilizacdo do codigo bidirecional a favor do combate a falsificacdo de medicamentos.
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Anexo 2

FB Paradecision ParaDecision-making Academic

Decision-Making Expert System

EXPERT'S OPINIONS REPORT

PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando légicas nédo classicas

FACTOR: A rastreabilidade podera solucionar os problemas causados pela falsificacdo de medicamento?

TAG: EXPERTS:

Cco1 ESPECIALISTA 1 0.6000000000000 04

co1 ESPECIALISTA 2 0.7 0.3

Cco1 ESPECIALISTA 3 0.8 02

Cco1 ESPECIALISTA 4 0.8 02
0470172016 www_paradecision.com Page 1 of 21
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PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando légicas ndo classicas

FACTOR: A rastreabilidade dos medicamentos pode gerar impacto financeiro nos medicamentos?

EXPERT'S OPINIONS REPORT

102

TAG: EXPERTS:

coz ESPECIALISTA 1 0.5 0.5

coz ESPECIALISTA 2 0.6 0.4

coz ESPECIALISTA 3 0.7 0.2

Ccoz ESPECIALISTA 4 0.8 0.2
04/01/2016 www_paradecision.com Page 2 of 21



PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando légicas ndo classicas

EXPERT'S OPINIONS REPORT

FACTOR: A etiqueta no medicamento vai pemitir um controle maior nos medicamentos em hospitais e clinicas?

103

TAG: EXPERTS:

Co3 ESPECIALISTA 1 0.6 0.4

C03 ESPECIALISTA 2 0.7 0.3

Co3 ESPECIALISTA 3 0.8 0.2

C03 ESPECIALISTA 4 0.7 0.3
04/0172016 W.paradecision.com Fage 3 of 21



PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando 16gicas ndo classicas

EXPERT'S OPINIONS REPORT

FACTOR: O consumo de medicamentos falsificados e/ou de carga roubada podem causar prejuizos a saude do consumidor?

104

TAG: EXPERTS:

CRO1 ESPECIALISTA 1 0.9 0.1

CRO1 ESPECIALISTA 2 0.8 02

CRO1 ESPECIALISTA 3 1 0

CRO1 ESPECIALISTA 4 1 0
0440172016 www_paradecision.com Page 4 of 21



PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando logicas ndo classicas

FACTOR: A rastreabilidade de medicamentos vai impedir o roubo de cargas de remédios?

EXPERT'S OPINIONS REPORT

105

TAG: EXPERTS:

CRO2 ESPECIALISTA 1 0.7 0.3

CRO2 ESPECIALISTA 2 0.6 0.4

CRO2 ESPECIALISTA 3 0.7 0.3

CRO2 ESPECIALISTA 4 0.8 0.2
0410172016 www_paradecision.com Page 5 of 21



PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando l6gicas ndo classicas

EXPERT'S OPINIONS REPORT

FACTOR: A RDC 54/2013 ira coibir o nimero de assaltos e contrabando de cargas?

TAG: EXPERTS:

CRO3 ESPECIALISTA 1 0.3 0.7

CRO3 ESPECIALISTA 2 0.4 0.6

CRO3 ESPECIALISTA 3 0.3 0.7

CRO3 ESPECIALISTA 4 0.8 02
04/0172016 Page 6 of 21
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PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando Iogicas nao classicas

FACTOR: A identificacdo do medicamento unitariamente pode melhorar a confianca no produto?

EXPERT'S OPINIONS REPORT

107

TAG: EXPERTS:

CRD4 ESPECIALISTA 1 0.5 0.5

CRD4 ESPECIALISTA Z 0.6 04

CRO4 ESPECIALISTA 3 0.7 0.3

CRO4 ESPECIALISTA 4 0.8 0.2
04/0172016 www._paradecision.com Page 7 of 21



PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando logicas ndo classicas

EXPERT'S OPINIONS REPORT

FACTOR: A implantacdo do sncm e 0s mecanismos e procedimentos para rastreamento de medicamentos na cadeia dos produtos

TAG: EXPERTS:

CROS ESPECIALISTA 1 0.9 0.1

CROS ESPECIALISTA 2 0.8 0.2

CROS ESPECIALISTA 3 1 0

CROS ESPECIALISTA 4 1 0
040172016 wm.paradecisinn.com Page 8 of 21
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PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando I6gicas ndo classicas

FACTOR: A rastreabilidade do medicamento vai reduzir o nimero de funcionarios envolvidos no processo?

EXPERT'S OPINIONS REPORT

TAG: EXPERTS:

oo ESPECIALISTA 1 0.2 0.8

o0 ESPECIALISTA 2 0.3 0.7

001 ESPECIALISTA 3 0.3 0.7

o0 ESPECIALISTA 4 0.2 0.8
04/01/2016 www_paradecision.com Page 9 of 21
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PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando logicas ndo classicas

EXPERT'S OPINIONS REFPORT

FACTOR: Existe grande informalidade no mercado de medicamentos?

TAG: EXPERTS:

002 ESPECIALISTA 1 0.6 0.4
002 ESPECIALISTA 2 0.7 0.3
002 ESPECIALISTA 3 0.8 0.2
002 ESPECIALISTA 4 0.9 0.1

04/0172016
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PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando l6gicas nao classicas

EXPERT'S OPINIONS REPORT

FACTOR: Existe solugdes tecnologicas que atendam a legislacdo?

TAG: EXPERTS:

003 ESPECIALISTA 1 0.8 0.2
003 ESPECIALISTA 2 0.7 0.3
003 ESPECIALISTA 3 0.8 0.2
003 ESPECIALISTA 4 0.9 0.1

040172016

www_paradecision.com

Page 11 of 21

111



PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando logicas ndo classicas

FACTOR: Todos os medicamentos estdo sujeitos a registro na Agéncia Nacional de Vigilancia Sanitaria?

EXPERT'S OPINIONS REPORT

TAG: EXPERTS:

004 ESPECIALISTA 1 1 0

004 ESPECIALISTA 2 0.9 0.1
004 ESPECIALISTA 3 0.8 0.2
004 ESPECIALISTA 4 0.9 0.1

040172016
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PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando logicas ndo classicas

EXPERT'S OPINIONS REPORT

FACTOR: Todos os envolvidos no processo conhecem os beneficios da nova lei?

TAG: EXPERTS:

RO1 ESPECIALISTA 1 0.8 0.2
RO1 ESPECIALISTA 2 0.9 0.1
RO1 ESPECIALISTA 3 1 0
RO1 ESPECIALISTA 4 1 0

04/01£2016
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PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando l6gicas ndo classicas

EXPERT'S OPINIONS REPORT

FACTOR: A etiqueta no medicamento podera trazer beneficios ao cidaddo?

114

TAG: EXPERTS:

ROz ESPECIALISTA 1 0.5 0.5
ROz ESPECIALISTA 2 0.8 0.2
ROz ESPECIALISTA 3 0.8 0.2
ROz ESPECIALISTA 4 0.9 0.1

0410172016
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PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando légicas ndo classicas

FACTOR: a cadeia dos produtos farmacéuticos & da origem ao consumo de produtos farmacéuticos abrangendo as etapas

EXPERT'S OPINIONS REPORT

TAG: EXPERTS:
RO3 ESPECIALISTA 1 0.9 0.1
RO3 ESPECIALISTA 2 0.8 0.2
RO3 ESPECIALISTA 3 0.3 0.5
RO3 ESPECIALISTA 4 1 0

04/0172016
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PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando légicas ndo classicas

EXPERT'S OPINIONS REFORT

FACTOR: Movimentacdo: todas as transacdes que se referem ao deslocamento das unidades de medicamentos entre quaisquer

TAG: EXPERTS:

RO4 ESPECIALISTA 1 0.9 0.1
RO4 ESPECIALISTA 2 0.8 0.2
RO4 ESPECIALISTA 3 1 0
RO4 ESPECIALISTA 4 1 0

0440172016
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PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando l6gicas ndo classicas

EXPERT'S OPINIONS REPORT

FACTOR: A efiqueta previne a compra de medicamento sem registro?

TAG: EXPERTS:

s01 ESPECIALISTA 1 0.9 0.1
s01 ESPECIALISTA 2 0.8 0.2
s01 ESPECIALISTA 3 0.9 0.1
501 ESPECIALISTA 4 1 0

04/0172016
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PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando logicas ndo classicas

EXPERT'S OPINIONS REPORT

FACTOR: O Processo de rastreabilidade ira ampliar a confianga no produto?

118

TAG: EXPERTS:

502 ESPECIALISTA 1 0.7 0.3
502 ESPECIALISTA 2 0.8 0.2
s02 ESPECIALISTA 3 0.9 0.1
s02 ESPECIALISTA 4 1 0

0410172016
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PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando logicas ndo classicas

FACTOR: A tecnologia escolhida € segura?

EXPERT'S OPINIONS REPORT

TAG: EXPERTS:

503 ESPECIALISTA 1 0.8 0.2
503 ESPECIALISTA 2 0.7 0.3
503 ESPECIALISTA 3 0.8 0.2
503 ESPECIALISTA 4 0.9 0.1

0470172016
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PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando 1égicas ndo classicas

EXPERT'S OPINIONS REPORT

FACTOR: A solucdo de rastreabilidade traz seguranca ao consumidor final?

TAG: EXPERTS:

S04 ESPECIALISTA 1 0.7 0.3
504 ESPECIALISTA 2 0.8 0.2
S04 ESPECIALISTA 3 0.8 0.2
504 ESPECIALISTA 4 1 0
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Anexo 3

pﬁ Parobhecizian

ParaDecision-making Academic

Decision-Making Expert System

EXPERT SYSTEM DECISION REPORT

PROPOSITION: Analise de viabilidade em rastreamento de EXPERT SYSTEM DECISION: Viable
AMALYSIS: analise 3 full CERTANITY DEGREE: 05
METHOD: Paraconsistent Decision-making Method UNCERTANITY DEGREE: 0
FACTORS: CED | UCED PARTIAL - ESD
& RDC 54/2013 ira coibir o ndmero de assaltos e contrabando de cargas? 0.2 0 Indefinite
A etiqueta no medicamento podera trazer heneficios ao cidadio? 0 0 Indefinite
A etiqueta no medicamento podera trazer heneficios ao cidadio? 0.6 o Viable
A efiqgueta no medicamento vai permitir um controle maior nos medicamentos em 04 0 Indefinite
A etigueta previne a compra de medicamento sem registro? 0.8 0 Viable
A identificac@o do medicamento unitariamente pode melhorar a confianga no produto? 02 o Indefinite
A implantacdo do sncm e os mecanismos e procedimentos para rastreamento de 08 0 Viable
A rastreabilidade de medicamentos vai impedir o roubo de cargas de remédios? 04 0 Indefinite
A rastreabilidade do medicamento val reduzir o nomero de funcionarios envolvidos no 0.4 0 Indefinite
A rastreabilidade dos medicamentos pode gerar impacto financeiro nos medicamentos?| 0.2 0 Indefinite
A rastreabilidade podera solucionar os problemas causados pela falsificagdo de 04 0 Indefinite
04/01/2016 Page 10of2
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EXPERT SYSTEM DECISION REPORT

PROPOSITION: Analise de viabilidade em rastreamento de EXPERT SYSTEM DECISION: Viable
ANALYSIS: analise 3 full CERTANITY DEGREE: 0s
METHOD: Paraconsistent Decision-making Method LUNCERTANITY DEGREE: 0

FACTORS: CED UCED PARTIAL - ESD
A solug3o de rastreabilidade traz seguranga ao consumidor final? 0.6 0 Viable
A tecnologia escolhida € segura? 0.6 0 Yiable

Existe grande informalidade no mercado de medicamentos? 04 0 Indefinite

Existe solugbes tecnoldgicas que atendam a legislacdo? 0.6 0 Viahle
Movimentag3o: todas as transacgdes que se referem ao deslocamento das unidades de| 0.8 0 Yiable
O Processo de rasfreabilidade ira ampliar a confian¢a no produto? 0.6 0 Yiable
O consumo de medicamentos falsificados efou de carga roubada podem causar 0.8 0 Yiable
Todos os envolvidos no processo conhecem os beneficios da nova lei? 0.8 0 Viable
Todos os medicamentos estdo sujeitos a registro na Agéncia Nacional de Vigildncia 0.8 0 Yiable
a cadeia dos produtos farmacéuticos & da origem ao consumo de produtos 0a 0 Viable

012016
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Anexo 4

Fh ParcDecision ParaDecision-making Academic

Decision-Making Expert System

PARTIAL DECISION REPORT

PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando 16gicas ndo classicas

AMNALYSIS:  analise 3 full

METHOD: Paraconsistent Decision-making Method

TAG: FACTORS: CED | UCED PARTIAL - ESD
C01 A rastreabilidade podera solucionar os problemas causados pela 04 0 Indefinite
co2 A rastreabilidade dos medicamentos pode gerar impacto financeiro nos 0.2 0 Indefinite
C03 A etiqueta no medicamento vai permitir um controle maior nos 04 0 Indefinite
001 A rastreabilidade do medicamento val reduzir o nimero de funcionarios -04 0 Indefinite
002 Existe grande informalidade no mercado de medicamentos? 04 0 Indefinite
003 Existe solugdes tecnologicas que atendam a legislagcdo? 06 0 Viable
004 Todos os medicamentos estio sujeitos a registro na Agéncia Nacional de 0.a 0 Yiable

S01 A efiqueta previne a compra de medicamento sem registro? 0a 0 Yiable

502 O Processo de rastreabilidade ird ampliar a confianga no produto? 06 0 Wiable

503 A tecnologia escolhida & segura? 0.6 0 Yiahle

S04 A solugdo de rastreabilidade traz seguranc¢a ao consumidor final? 0.6 0 Viable

04/01/2018 www_paradecision com Page 1of 2
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PROPOSITION: Analise de viabilidade em rastreamento de medicamento utilizando logicas ndo classicas

PARTIAL DECISION REPORT

AMALYSIS: analise 3 full

METHOD: Paraconsistent Decision-making Method

TAG: FACTORS: CED | UCED PARTIAL - ESD
CRO1 O consumo de medicamentos falsificados efou de carga roubada podem 0.3 0 Viahle
CRO2 A rastreabilidade de medicamentos vai impedir o noubo de cangas de 0.4 0 Indefinite
CROZ | ARDC 54/2013 ira coibir o niumero de assaltos e contrabando de cargas?| -0.2 ] Indefinite
CRO4 | Aidentificagdo do medicamento unitariamente pode melhorar a confianga | 0.2 0 Indefinite
CRO& A implantagcdo do sncm e 0s mecanismos e procedimentos para 0.4 ] Viahle

RO Todos 0s envolvidos no processo conhecem os beneficios da nova Iei? 0.3 0 Viahle

RO2 A efiqueta no medicamento podera trazer beneficios ao cidad3o? 0.6 0 Viable

RO3 |a cadeia dos produtos farmacéuticos @ da origem ao consumo de produtos| 0.8 0 Viahle

RO4 | Movimentagado: todas as fransagOes que se referem ao deslocamentodas| 0.8 0 Viable

b4/o1/20e www_paradecision.com Page2of2
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Anexo 5

ParaDecision-making Academic - Lattice
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APENDICES

Apéndice A- Pesquisa realizada com profissionais das areas que sofrerdo impacto da
RDC n°. 54/2013 em 2016

Prezados

Estou concluindo o Mestrado de Engenharia de Producdo na Universidade Paulista —
UNIP.

Como participantes desta pesquisa destaco que o objetivo é coletar dados sobre a RDC
n°. 54/2013 no cenario brasileiro. Estou aplicando este questionario em profissionais que atu-
em com medicamentos, fabricantes/empresas produtoras, atacadistas, varejistas, e importado-
res de medicamentos; transportadores, compradores, unidades de dispensacéo e prescri¢cdes do
medicamento.

Este questionario tem o objetivo de identificar o conhecimento destes profissionais
com relacdo a RDC n°. 54/2013 e estdo aptas as novas regras. Por isto, é importante que vocé
responda com sinceridade.

Lembro que manterei a confidencialidade das informacdes, sendo disponibilizados
apenas os resultados consolidados do material coletado.

Agradeco antecipadamente e me coloco a disposicédo para qualquer esclarecimento.

Aguardo o seu preenchimento até o dia 15/12/2015.
Muito obrigada pela sua participacao!
Atenciosamente,

Andre Gomes de Lira Muniz

Profissional



| - Por favor, assinale a alternativa correta.

Grau de Instrucéo

( ) Ensino Médio

( ) Superior

( ) Pés Graduagdo/MBA
( ) Mestrado/Doutorado

Sexo
( ) Feminino

( ) Masculino

Faixa etaria

( ) 18 a 26 anos
()27 a 35 anos
( ) 36 a 44 anos
( ) 45a53 anos
( ) 54 acima

Quantidade de pessoas da sua equipe:
( )01410

()1l1a20

( )21a30

( )31440

( ) acimade 40

Vocé trabalha com Mercado de Medicamentos h& quanto tempo:

() menos de 01 ano
( ) de2a6 anos

( )de7a10anos

( ) acima de 10 anos
() Nao trabalho
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Qual &rea que vocé atua?

( ) Fabricantes/empresas produtoras,
( ) Atacadista

( ) Varejista

( ) Importadores de Medicamentos
( ) Transportadores

( ) Compradores

( ) Unidades de dispensacéo

( ) Prescritores

( ) Outros

Qual é a sua percepcdo sobre a RDC 54/2013?

( ) ocontrole

( ) aorganizacdo

( ) aseguranca

() coibir roubo e contrabando de medicamentos

() redugéo da falsificagédo
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Il - Leia atentamente e marca cada resposta entre 0 a 10, assinalando a coluna sim, ou ndo.

Avaliagdo

GRUPO: Especialista:

Assertiva Aceitacdo Rejeicédo
Controle

A rastreabilidade podera solucionar os problemas causados pela falsificagdo de medicamento?

A rastreabilidade dos medicamentos pode gerar impacto financeiro nos medicamentos?

A etiqueta no medicamento vai permitir um controle maior nos medicamentos em hospitais e clinicas?

Organizacéao

A rastreabilidade do medicamento vai reduzir o nimero de funcionarios envolvidos no processo?

Existe grande informalidade no mercado de medicamentos?

Existe soluges tecnoldgicas que atendam a legislagéo?

Todos os medicamentos estdo sujeitos a registro na Agéncia Nacional de Vigilancia Sanitaria?

Seguranca

A etiqueta previne a compra de medicamento sem registro?

O Processo de rastreabilidade ir4 ampliar a confianca no produto?

A tecnologia escolhida é segura?

A solucéo de rastreabilidade traz seguranca ao consumidor final?

Coibir roubo e contrabando de medicamentos

O consumo de medicamentos falsificados e/ou de carga roubada podem causar prejuizos a saide do

consumidor?

A rastreabilidade de medicamentos vai impedir o roubo de cargas de remédios?

A RDC 54/2013 ira coibir 0 nimero de assaltos e contrabando de cargas?

A identificacdo do medicamento unitariamente pode melhorar a confianca no produto?

A implantacdo do sistema nacional de controle de medicamentos e os mecanismos e procedimentos
para rastreamento de medicamentos na cadeia dos produtos farmacéuticos atendera as necessidades da
nova lei?

Reducéo da falsificacdo

Todos os envolvidos no processo conhecem os beneficios da nova lei?

A etiqueta no medicamento podera trazer beneficios ao cidaddo?

Esta correto afirmar que a cadeia dos produtos farmacéuticos é da origem ao consumo de produtos
farmacéuticos abrangendo as etapas: producdo, importagdo, distribuicdo, transporte, armazenagem e
dispensacédo de medicamentos.

Movimentacdo: Todas as transagfes que se referem ao deslocamento das unidades de medicamentos

entre quaisquer estabelecimentos ao longo da cadeia dos produtos farmacéuticos




