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Summary — Humane education and the debate on alternatives to harmful animal use for training is a rel-
atively recent issue in Brazil. While animal use in secondary education has been illegal since the late 1970s,
animal use in higher science education is widespread. However, alternatives to animal experiments in
research and testing have recently received attention from the Government, especially after the first legis-
lation on animal experiments was passed, in 2008. This article proposes that higher science education
should be based on a critical and humane approach. It outlines the recent establishment of the Brazilian
Network for Humane Education (RedEH), as a result of the project, Mapping Animal Use for Undergraduate
Education in Brazil, which was recognised by the 2014 Lush Prize. The network aims to create a platform
to promote change in science education in Brazil, starting by quantitatively and qualitatively understand-
ing animal use, developing new approaches adapted to the current needs in Brazil and Latin America, and
communicating these initiatives nationally. This paper explores the trajectory of alternatives and replace-
ment methods to harmful animal use in training and education, as well as the status of humane education
in Brazil, from the point of view of educators and researchers engaged with the network.
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Introduction

In Brazil, animal use in education has been a topic
of academic study for approximately 15 years.
Research papers have been publishing relevant
data since the early 2000s, focusing mainly on
undergraduate students’ perception of the practice.
These data helped establish animal use as a con-
troversial issue in the Brazilian educational con-
text, highlighting the need for the promotion of a
more-humane approach to science education.
These conclusions were not only drawn from
research studies. Students (mostly involved in ani-
mal rights activism) of different courses made
their cases for conscientious objection public, and
successfully attracted the attention of the local and

national media. In 1998, a biology student rescued
a dog minutes before the start of a physiology prac-
tical class, initiating a debate within his university
that culminated with the implementation of a
replacement method for the practical (1). Nearly
ten years later, a student sued a university,
because it refused to recognise his right not to par-
ticipate in classes involving harmful animal use
(2). The national media covered this case, which
helped spread the controversy regarding this com-
mon type of practice in biological and health
science education.

By that time, organised civil society (especially
animal rights groups) was already starting to draw
attention to this topic, effectively promoting
humane education. The Nina Rosa Institute, for

aThis author was awarded the 2014 Young Researcher Lush Prize.



338

R. Bachinski et al.

instance, produced a DVD in 2006, entitled Thou
Shalt not Kill, covering the issue of animal use in
research and education, which contributed signifi-
cantly to the expansion of the debate within
academia.

What is clear, so far, is that there is a need for a
radical change in the science education environ-
ment in Brazil. With this in mind, this paper
explores the trajectory of alternatives and
Replacement methods to harmful animal use in
training and education, as well as the status of
humane education in Brazil, from the point of view
of educators and researchers engaged in a recently
established network for humane education in
Brazil.

The Early Concerns for Animals in
Science

The debate on human consideration for animals
spans a relatively long time in history. Aristotle,
Porphyry, Voltaire and many other philosophers
dedicated their time to this field of thought (3).
However, it was Jeremy Bentham, who, in the
18th century, when discussing human actions and
legislation, proposed that rights should be deter-
mined by the capacity to feel, and therefore suffer,
rather than the ability to reason and speak. He
also demonstrated the development of morality in
society, by comparing human rights and legislation
in different civilisations (4).

This debate gained momentum among the scien-
tific community in the late 1950s, when Russell
and Burch developed the concept of the Three Rs in
animal experimentation — namely, the principles
of Reduction, Refinement and Replacement (5). In
Brazil, however, the impact of the Three Rs was
felt only at the beginning of the 21th century: signs
of this concept are present in the statutes of most
animal ethics committees, and in Brazil’s first leg-
islation on animal use, where Refinement is by far
the most predominant principle (6). The ethics
applicable to science have been continuously evolv-
ing since then, firstly with regard to the role of
humans in experiments, and secondly with regard
to the use of experimental animals.

Besides ethical considerations, animal use in sci-
ence also can be seen as a biotechnological and
methodological problem. The extrapolation of
results from animal experiments to predict health
effects in humans has many uncertainties, consid-
ering that the extrapolation involves dealing with
interspecies data, short-term to long-term expo-
sure, and variation in the human population in
terms of gender (female/male), age (infant/adult)
and ethnicity (7). Animal experimentation still
remains the recommended method for the assess-
ment of new chemicals and pharmaceutical prod-
ucts. However, these methodological limitations

should be considered as a possible source of error
during toxicological screening. Inadequacies in the
in vivo testing process (which can also apply to cur-
rent in vitro systems) can lead to tragic outcomes
after large-scale commercial usage (8). The current
low levels of success in the pharmaceutical indus-
try demonstrate the fragility of the in vitro and in
vivo tests used for that purpose — just 5% of the
chemicals approved in the pre-clinical test batter-
ies are approved in clinical Phase I testing (9).

Within science education, the role of animals in
teaching and training has been questioned, due to
its contentious nature (it is difficult to justify
harming or killing animals for teaching purposes
when the knowledge and skills are already known)
and the availability of new technologies and
approaches (e.g. virtual reality training, video sur-
gery in real patients, in silico and in vitro tech-
niques) that make the learning experience much
more attractive and interactive, without harming
animals in the process.

Initiatives on Alternative Methods
and the Three Rs in Brazil

Several low-key initiatives for alternative methods
took place in Brazil from around the year 2005.
Then, in 2007, a proposal was put forward for the
creation of a governmental organisation for alter-
natives — the Brazilian Centre for Validation of
Alternative Methods (BraCVAM; 10) — which was
eventually approved in 2014. During this period,
the cities of Rio de Janeiro and Florianopolis put
pressure on legislators for a complete ban on ani-
mal use in science. As a result, members of the sci-
entific community started lobbying the Federal
Government in favour of animal experiments,
leading to Act 11794/2008 (11, 12). This act,
known as Arouca’s Law, created the National
Council for Control of Animal Experimentation
(CONCEA), which consists of delegates from sev-
eral governmental, social, scientific and industrial
bodies.

To encourage and implement new alternative
methods, the Ministry of Science, Technology and
Innovation (MCTI) invited the National Institute of
Metrology, Quality and Technology (Inmetro), the
Brazilian Biosciences National Laboratory (LNBio)
and the Institute for Quality and Control of Health
Products (INCQS), to organise the National
Network for Alternative Methods (RENAMA), which
would work alongside BraCVAM for the validation
of methods. However, RENAMA, which was legally
established in 2012, focuses on animal use for
research and testing, and overlooks the use of ani-
mals in education (13). Indeed, CONCEA recently
published an explanatory note, stating that: “It is
important to emphasise that the validation of alter-
native methods is restricted to tests used in scien-
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tific research, and that there is no validation process
for alternative methods in teaching” (14). This is an
important statement, as it clarifies that there is no
need for harmonisation of teaching protocols, and
avoids a frequent misconception about the effective-
ness of replacement methods in education.
Subsequently, RENAMA, BraCVAM and the
Postgraduate Programme of Science and
Biotechnology (Fluminense Federal University),
launched the first Latin-American Congress on
Alternatives (COLAMA), held in Niterdi in 2012.
This event i1s scheduled to take place every three
years — every year after the World Congress on
Alternatives and Animal Use in the Life Sciences.
At COLAMA 2012, the creation of a Brazilian
Society for Alternative Methods (SBMAIt) was pro-
posed; SBMAIt started its activities in 2013.

Humane Education in Brazil

The first significant co-working initiative started
in 1999, when Brazil joined the European Network
of Individuals and Campaigns for Humane Educa-
tion (EuroNICHE). This collaboration helped
spread humane education more effectively, and
allowed the possibility of conscientious objection at
undergraduate level. A year later, EuroNICHE
became InterNICHE, due to the inclusion of non-
European countries in the network. This coll-
aboration remained active until 2006, when
InterNICHE-Brasil became the 1Rnet website.
Due to the favourable mood for alternative policies
in government and society, the 1Rnet group con-
sidered that it was important to expand its aca-
demic projects, support new students and groups,
and work toward Replacement as an independent
and non-governmental group. It then became a
non-profit organisation, as it allowed the group to
collaborate more actively with society, governmen-
tal and non-governmental organisations, and to
pursue work on, and support, alternatives to ani-
mal testing more efficiently, especially work on
Initiatives based on Replacement only (1R). There-
fore, under the direction of Thales Tréz and Rober
Bachinski, the 1R Institute (http://www.instituto
1r.org/) was established in 2015. The founding
group comprises experts in toxicology, biochem-
istry, cell biology, biotechnology, physiology, public
health, science education, law and rights, and
applied ethics.

The 1R Institute recently started a project to
identify and recruit educators and researchers
working on humane education in Brazil, establish-
ing the Brazilian Network for Humane Education
(RedEH; http://www.institutolr.org/#!redeh/cn8r).
This network primarily aims to bring together
researchers on (science) education currently work-
ing on, or interested in, the replacement of harm-
ful animal use in teaching and training activities.

Its main objectives are the promotion and develop-
ment of new teaching methods and public policies,
and the dissemination of research and methodolo-
gies developed and applied in Brazil. In addition, it
aims to provide a forum in which professors and
educators can share their experiences on classes
with no harmful animal use. By forging links
between educators and researchers, RedEH also
fosters potential collaborations for the application
of new techniques and methods developed by its
members, thereby diversifying and expanding
research to a national level. RedEH already has
assignees in seven different states (see Figure 1);
as a country of continental proportions, Brazil has
high potential for growth.

Transparency of Animal Use for
Scientific Purposes in Brazil

Part of the project, Mapping the Animal Use for
Undergraduate Education in Brazil (proposed by
Réber Bachinski, recognised by the 2014 Lush
Prize, and now incorporated as a 1R Institute proj-
ect) is to identify and quantify animal use for edu-
cational purposes in Brazil. Understanding the
size and nature of this situation in Brazil is the
first step in developing public policies and strate-
gies to support and encourage humane education.
In order to achieve this, there is a need to work
with governmental agencies, and specifically,
CONCEA, which is the council responsible for the
collection of scientific protocols involving animal
use. Bachinski contacted CONCEA, in order to
propose a partnership with the 1R Institute, to
assist in the collection and organisation of the
data. CONCEA'’s official position was a refusal to
deliver data on animal use to either individuals or
civil organisations, even for academic purposes, or
even after the inclusion of several mechanisms to
ensure researcher/institution anonymity. It is
important to note that such refusal may also be
related to a political agenda against supporters of
Replacement above the other Rs, such as the 1R
Institute. Nevertheless, in view of the Brazilian
Transparency Law (15), it is a civil right to request
data on animal experimentation for scientific and
educational purposes, and for the data to be made
available for investigation.

Brazilian National Network for
Humane Education

Currently, there are 839 undergraduate state-run
and campus-based (i.e. excluding remote-learning)
courses on the health, agricultural and biological
sciences in Brazil. This comprises 130 courses on
Biology, 91 on Agronomy, 84 on Nursing, 83 on
Physical Education, 74 on Medicine, 65 on
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Figure 1: Distribution of state-run undergraduate campus-based courses on health,
agricultural or biological sciences in Brazil (black markers) and the current
distribution of members of Brazilian National Network for Humane Education
(numbered)

1 = UFF: Federal Fluminense University.

2 = IFRS: Federal Institute of Education, Science and Technology of Rio Grande do Sul.
3 = UFRRJ: Federal Rural University of Rio de Janeiro.

4 = UNIFAL-MG: Federal University of Alfenas.

5 = UFBA: Federal University of Bahia.

6 = UFCSPA: Federal University of Health Science of Porto Alegre.

7 = UFPR: Federal University of Parand.

8 = UFSC: Federal University of Santa Catarina.

9 = UFVJM: Federal University of the Jequitinhonha and Mucuri Valley.
10 = UnG: Guarulhos University.

11 = CESCAGE: Higher Education Centre of Campos Gerais.

12 = FACCAT: Integrated Faculties of Taquara.

13 = UNIP: Paulista University.

14 = UniRitter: Ritter dos Reis University Centre.

15 = UNICAMP: University of Campinas.

16 = USP: University of Sdo Paulo.

RedEH also contains members in Spain: International University of La Rioja (Unir) and University of Barcelona
(UB); and in Portugal: Lusophone University of Humanities and Technologies (ULHT).
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Zootechnics, 55 on Pharmacology, 54 on Veterinary
Medicine, 54 on Psychology, 46 on Physiotherapy,
44 on Dentistry, 28 on Biotechnology, 24 on
Biomedicine and seven on Biochemistry. The early
modules in these courses may involve classes with
animals, such as for physiology, pharmacology,
biochemistry, surgery training, animal anatomy,
and behavioural studies. If we consider all the
undergraduate courses in Brazil, including those
run by private institutions and distance-learning
courses, then these numbers are significantly
increased.

In Brazil, there are no data, not even estimates,
on the number of animals used for educational pur-
poses. This contrasts with the situation in the
European Union, where, for instance, this type of
animal use 1s responsible for 1.56% of all animal
use in science (197,000 animals in 2012; 16). In
Brazil, the use of animals in basic and secondary
education has been banned since 1979 (12, 17), but
we do have significant data about students’ per-
ception of animal use in higher education. For
instance, 75% of Biology students were against
animal use when alternatives were available, and
50% of the interviewed students reported that
tutors were not interested in debating, when ques-
tioned by the students (18). In addition, it has been
estimated that animal use in education can have a
negative psychological impact on about half of the
students (19). Another study showed that nearly
44% of students in the first term of their under-
graduate degree, would already prefer to use alter-
natives rather than animals for training (20). A
good way of ensuring a smooth transition from
classes with harmful animal use to humane educ-
ation is to work with teaching staff on the develop-
ment of methods that fit within the faculty’s
culture and the curriculum. Alternatively, the cur-
rent professors could be trained in new teaching
technologies (21), thus increasing the acceptance of
new methods and approaches.

As Brazil is in the process of developing new
learning approaches and tools for the replacement
of harmful animal use, some isolated initiatives in
particular courses can already be found. RedEH
intends to disseminate these alternatives and ini-
tiatives. For instance, in 2003, Rosane Silva (under
the supervision of Julia Matera) developed a
method for the conservation of ethically-obtained
animal cadavers, allowing the use of the same
anatomical piece up to 10 times in anatomy, surgi-
cal technique and orthopaedics classes. This tech-
nique was implemented at the Veterinary School of
the University of Sdo Paulo, the biggest university
in Brazil, and received high levels of acceptance by
students and professors (22, 23). Joao M.C. Neto’s
research group, at the Veterinary School of the
Federal University of Bahia, has been working on
the development of several alternative materials
for surgery classes (see Figure 2a and b). These

alternative methods were evaluated as very useful
for training surgical skills and for increasing self-
confidence and technical ability, mitigating the
risk for real patients and promoting an ethical
education and training with a focus on animal wel-
fare (24-27). Examples of alternatives used in vet-
erinary science training include the home-made
models developed by Simone T. Oliveira and her
team for vascular access training, for cystocentesis
in dogs and cats with stuffed animals (see Figure
2¢), and models for prostate palpation (28-30).
Valeska R.R. Ruiz implemented a practical class
where students would produce alternative meth-
ods, as a tool for developing new course materials
and learning approaches (see Figure 2d; 31). At the
Fluminense Federal University, Rita L. Paixdo has
been working on humane education in the bio-
sciences since 2008, especially showing students
new approaches and perspectives on the
animal-human relationship. A colleague at the
same university, Gutemberg Alves, who also works
toward introducing the concept of humane educ-
ation and in vitro sciences in cell biology classes,
demonstrated a new approach to problem-based
learning when teaching the concept of Toxicity
Testing in the 21st Century. He achieved benefi-
cial results by showing the importance of in vitro
testing for the development of new drugs (32).
Julio X. Heck created a textbook criticising animal
use in biochemistry teaching, and changed bio-
chemistry practical classes to include only non-ani-
mal procedures, by using enzymes and materials
from milk and vegetable ingredients.

Horizons and Future Prospects for
Humane Education in Brazil

The promotion of the replacement of harmful ani-
mal use in science education in Brazil faces many
challenges. Perhaps the most difficult task is that
of changing a deep-rooted tradition in higher educ-
ation that usually promotes an oppressive culture
of hierarchy between students and professors —
this, of course, proves to be antagonistic to con-
structivist-based and problem-based approaches.
Such an environment does not promote critical
thinking, which is a fundamental aspect of science
education. Instead i1t promotes a dangerous
impasse in the learning—teaching process. In terms
of the establishment of a humane-based approach,
this scenario has consequences: from students
being afraid of missing out on theoretical and pro-
fessional skills if they adopt replacement options,
to those who effectively abandon their courses due
to the serious ethical concerns instigated by ani-
mal use. Professors are also tied to their former
educational reference points, and tend to make lit-
tle effort to consider changes to their way of teach-
ing. Nonetheless, as we pointed out at the
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beginning of this article, there are many examples
in support of changes to science education in
Brazil.

Brazil, for the first time, is working collectively

toward the compilation of replacement initiatives
in education, propagating and empowering local
efforts to achieve change nationally. Hopefully,
this will encourage new research groups on
humane education, as well as encourage the imple-
mentation of those methods and approaches,
paving the way for change to the current tradi-
tional paradigm in the education of future
researchers. In this manner, the educational sys-
tem will finally be more democratic and more
humane, for both students and for animals.

References

1.

10.

11.

12.

13.

14.

Tréz, T.A. (2002). Creative conscientious objection
to harmful animal usage in education. In Learning
Without Killing: A Guide to Conscientious Objection
(ed. A. Knight), pp. 97-101.

Rodrigues, N.T.D. & Ferrari, A. de F. (2014). The
right to the objection of awareness to animal testing
practices in teaching. Direitos Fundamentais e
Justica 8, 160-187.

Bachinski, R. (2009). Quando o mito se torna ver-
dade e a ciéncia, religidao [Myths and truths in
science and religion: A historical perspective].
Cadernos IHU Ideias 117, 1-31.

Bentham, J. (2007). An Introduction to the Prin-
ciples of Morals and Legislation, 416pp. Mineola,
NY, USA: Dover Publications.

Russell, WM.S. & Burch, R.L. (1959). The Prin-
ciples of Humane Experimental Technique, xiv +
238pp. London, UK: Methuen.

Tréz, T.A. (2010). Refining animal experiments:
The first brazilian regulation on animal experimen-
tation. ATLA 38, 239-244.

Seidle, T. & Stephens, M.L. (2009). Bringing toxi-
cology into the 21st century: A global call to action.
Toxicology in Vitro 23, 1576-1579.

Trosko, J.E. & Chang, C-C. (2010). Factors to con-
sider in the use of stem cells for pharmaceutic drug
development and for chemical safety assessment.
Toxicology 270, 18-34.

Arrowsmith, J. (2012). A decade of change. Nature
Reviews Drug Discovery 11, 17-18.

Presgrave, O., Eskes, C., Presgrave, R., Alves, E.,
Caldeira, C., Gimenes, I., Silva, R., Nogueira, S.,
Nunes, J., Rivera, E., Coecke, S., & Hartung, T.
(2010). A proposal to establish a Brazilian Center
for Validation of Alternative Methods (BraCVAM).
ALTEX 27, 47-51.

Marques, R.G., Morales, M.\M. & Petroianu, A.
(2009). Brazilian law for scientific use of animals.
Acta Cirurgica Brasileira 24, 69-74.

Presidéncia da Republica (2008). Lei no 11.794, de
08 de Outubro de 2008. Didrio Oficial da Unido
Secao 1, 09.10.2008. Brasilia, Brasil: Republica
Federativa do Brasil.

Presidéncia da Reptblica (2012). Portaria No 491,
de 3 de Julho de 2012. Didrio Oficial da Unido, vol.
129, Secdo 1, 05.07.2012, p. 19. Brasilia, Brasil:
Republica Federativa do Brasil.

Presidéncia da Republica (2014). Resolugido Norma-

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

tiva No 17, de 3 de Julho de 2014. Didrio Oficial da
Unido vol. 126, Se¢do 1, 04.07.2014, p. 51. Brasilia,
Brasil: Republica Federativa do Brasil.

Presidéncia da Republica (2011). Lei No 12.527 de
18 de Novembro de 2011. Didrio Oficial da Unido
vol. 221, no. A, pp. 1-12. Brasilia, Brasil: Reptublica
Federativa do Brasil.

European Commission (2013). Seventh Report on
the Statistics on the Number of Animals Used for
Experimental and other Scientific Purposes in the
Member States of the European Union, 14pp.
Brussels, Belgium: European Commission.
Presidéncia da Republica (1979). Lei No 6.638, de 8
de Maio de 1979. Didrio Oficial da Uniao,
10.05.1979. Brasilia, Brasil: Republica Federativa
do Brasil.

Barbudo, C.R. (2006). O Uso Prejudicial de Animais
em Salas de Aula como Recurso Diddtico [Under-
graduate Degree Dissertation], 56pp. Alfenas, MG,
Brazil: Federal University of Alfenas (UNIFAL).
Diniz, R., Lucia, A., Artur, C. & Oliveira, S. de
(2006). Animals in practical lessons: Can we substi-
tute them maintaining the quality of education?
Revista Brasileira de Educag¢do Médica 36, 31-40.
Sanders, A., Centurido, A.D., Rodrigues, G.S. &
Schwanke, C.H.A. (2008). Analise de indicadores
éticos do uso de animais na investigacéo cientifica e
no ensino em uma amostra universitaria da Area da
Satde e das Ciéncias Bioldgicas [Analysis of ethics
indicators of animal use in scientific investigation
and education among universitary sample from
Health Area and Biological Sciences]. Scientia
Medica 18, 10-19.

Dewhurst, D. (2008). Is it possible to meet the
learning objectives of undergraduate pharmacology
classes with non-animal models? AATEX 14,
Special Issue, 207-212.

da Silva, R.M.G. (2003). Avaliagdo do Método de
Ensino da Técnica Cirtrgica Utilizando Caddveres
Quimicamente Preservados [PhD Thesis]. Séao
Paulo, Brazil: University of Sdo Paulo, Faculty of
Veterinary Medicine and Zootechnics, Department
of Surgery. Available at: http://revistas.bvs-vet.org.
br/recmvz/article/view/3263 (Accessed 09.10.15).

da Silva, R.M.G., Matera, J.M. & Ribeiro, A.A.C.M.
(2004). Preservation of cadavers for surgical tech-
nique training. Veterinary Surgery 33, 606—608.
Costa Neto, J. M. & Martins Filho, E.F. (2010).
Sistema educacional hipermidia aplicado ao ensino
da técnica cirurgica veterinaria — sintese dos tecidos
[Hypermedia educational system applied to teaching
veterinary surgical technique — suturing]. Ciéncia
Veterindria nos Tropicos 13, 126-131. Available at:
http://www.mevtropical.ufba.br/arquivos/dissertacoes/
2008/MartinsFilhoEF.pdf (Accessed 09.10.15).
Martins Filho, E.F., Costa Neto, J.M., Teixeira, D.,
Gomes Junior, D.C., Lima, R.C.A., Freitas, V.L. &
Silva, J.J. (2014). Video edition software contribu-
tions to practical lessons on veterinary surgical
techniques. Revista Visa em Debate: Sociedade,
Ciéncia e Tecnologia 2, 23.

Neto, J. M.C., Aratjo, M.S.C., Teixeira, D.M., Filho,
E.F.M., Silva, J.J., Junior, D.C.G., Lima, R.C.A. &
Morae, V.J. (2014). Simulator applied to teaching
veterinary surgical technique — asepsis and prepa-
ration of operative field. Vigilancia Sanitdria em
Debate: Sociedade, Ciéncia e Tecnologia 2, 21.
Martins-Filho, E.F. (2015). Métodos Alternativos no
Ensino da Técnica Cirtrgica Veterindria [PhD



344

R. Bachinski et al.

28.

29.

30.

Thesis], 101pp. Sao Paulo, SP, Brazil: Universidade
Estadual Paulista.

Capilé, K.V., Campos, G.M.B., Stedile, R. & Oliveira,
S.T. (2015). Canine prostate palpation simulator as
a teaching tool in veterinary education. Journal of
Veterinary Medical Education 42, 146-150.
Ribeiro, C.L., Bittencourt, C.R., Ponczek, C.A.C.,
Barros Filho, I.LR. & Oliveira, S. (2013). Inexpensive
homemade models for vascular access training in
small animal practice. Archives of Veterinary
Science 18, 25-30.

Weber, L.F.S., Skalski, J., Capilé, K.V. & Oliveira,
S.T. (2015). Modelo Canino e Felino para Treina-
mento de Coleta de Urina pela Técnica da

31.

32.

Cistocentese, 13pp. Curitiba, PR, Brazil: Recursos
Educacionais Abertos UFPR. Available at: http:/
dspace.c3sl.ufpr.br/dspace/bitstream/handle/1884/
37763/Modelo%20cistocentese.pdf?sequence=1&is
Allowed=y (Accessed 28.09.15).

Ruiz, V.R.R. (2014). Preparation of alternative
teaching materials to be applied in the relation of
teaching — learning in veterinary medicine.
Vigilancia Sanitdria em Debate 2, 22.

Silva, D.C., Cortes, J.A., Bachinski, R. & Alves, G.
(2012). An integrated practical course on cell biol-
ogy on in vitro cytotoxicity assays for Brazilian
health/biology undergraduate students. ALTEX 3,
Proceedings, 154.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


