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ABSTRACT

Biotechnology is an important area that hugely contributes to
the society - from the transgenic plants that may feed millions
(eg. Bt corn), to the engineered and/or cloned molecules to fight
against people diseases (eg. recombinant insulin). Currently
Biotechnology area is divided into subareas accordingly to
topics (eg. Health) and colors (eg. red). However, most articles
and homepages do not mention or recognize the importance of
the educational approach of the biotechnological themes as well
as the educational/orange biotechnology subarea. Due to the
importance of Biotechnology, we need not only to recruit new
brains to work on it but we also inform widely and correctly the
society about it. In this work we reinforced the need of the
recognition of the educational/orange biotechnology subarea by
describing three different strategies to spread and teach about
Biotechnology including: a) addition of educational/orange
biotechnology definition in Wikipedia in different languages, b)
organization of open events with sign language interpreters for
deaf and blind-deaf people, and c) development of a strategy to
catch young brains to biotechnology area in a Brazilian public
schools stimulating their option for biotechnology careers.
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1. INTRODUCTION

Although biotechnological processes are used by humankind
since 6,00 BC, the term “Biotechnology” was created only in
1919 by Karl Ereky to define the interaction between biology
and human technology [1].

Classical biotechnology included the production of food (eg.
wine, vinegar, bread and cheese) from living beings and was
practiced by different ancient peoples such as Babylonians,
Sumerians, Greeks and Egyptians . However, the discovery of
DNA and transfer genetic material techniques using organisms
initiated a new biotechnology stage known as “modern
biotechnology”. This event hugely stimulated the research in
this area and helped society even more [1-2].

In the 21st century, biotechnology has become one of the key
technologies multidisciplinary research areas involving the use
of different contents from several sciences to develop a process
and/or product. Due to the increased expansion and complexity
of biotechnology research and products, in 2009 the
Biotechnology Institute from Maryland University proposed the
classification of biotechnology by colors to facilitate the
identification of its research lines and subareas[3].
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Among the biotechnology subareas, four are the most cited in
scientific papers: (1) Green Biotechnology, also known as
agricultural biotechnology, being an area with large data in
recent years with the biotech development applied to the
Agriculture (e.g. Transgenic crops) (2) Red Biotechnology that
includes health-related products and applications, using
organisms or molecules (e.g. antibodies and vaccines); (3)
White Biotechnology, which is related with industrial
applications and environment (eg. biofuels); (4) Blue
biotechnology, involving aquatic resource applications, such as
the use of marine or freshwater tissues, cells or molecular
components [4].

Orange biotechnology or educational biotechnology is related to
spreading the news and contents about this area to the society. It
develops multi and interdisciplinary materials and educational
strategies about these contents (eg. production of recombinant
protein) accessible to the whole society [4-6]. This activity
should include people with special needs such as those with
hearing and/or visual impairment [6-8]. It also seeks to
encourage, identify and attract people with scientific vocation
and high abilities/ giftedness for biotechnological research and
entrepreneurship [9-10].

In this work we reinforced the need of the recognition of the
educational/orange biotechnology subarea by describing three
different strategies to spread and teach about orange
Biotechnology including: a) the addition of educational/orange
biotechnology definition in Wikipedia, the free online
encyclopedia that is extensively consulted by the whole world
in different languages (Russian, Portuguese, Spanish, Greek,
French, Arab, Chinese, Italian), b) the organization of public
and free events with the presence of sign language interpreters
to propagate the biotechnology concepts for deaf and blind-deaf
people, and c) the development of a strategy to catch young
brains to biotechnology area in a Brazilian public schools.

2. METHODOLOGY

We added the educational/orange biotechnology definition in
Wikipedia, the free online encyclopedia that is extensively
consulted by the whole world. We added the information in
different languages (Russian, Portuguese, Spanish, Greek,
French, Arab, Chinese, Italian) by opening an account and
adding the concepts on it.

The events to spread Biotechnologies themes among other
scientific contents to society, especially for deaf people, were
performed annually by inviting different speakers. In order to
increase their interest to these events we also included
American (Dr. Donna Jo Napoli from Warthmore College) and
Brazilian (Dr. Lodenir Karnopp) researchers from sign language
linguistic area.

The advisory of a boy student from elementary education was
performed by a specialized researcher in genetic and
biotechnology contents. The Process of advisory has been
closely followed by a psychology specialized in high
skills/gifted children.

3. RESULTS AND DISCUSSION
The addition of educational/orange biotechnology definition in

Wikipedia, the free online encyclopedia, in different languages
(Russian, Portuguese, Spanish, Greek, French, Arab, Chinese,
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Italian) was performed as described in methodology section and
will be useful to spread this important subarea. We also added
the content in English and German languages but we are still
waiting for the release of the information online (Figure 1).

Figure 1: Examples of the orange/educational Biotechnology
definition added on Wikipedia in different languages that are
now found in GOOGLE search.
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Hia . MO RS

Classficagio e Codigo por

FRENCH
« Biotechnologie oranges» (d'intérét Pédagogique, vise a diffuser la
biotechnologie et développe du matériel éducatif et des stratégies sur
les questions de biotechnologie (par exemple production de protéine
recombinante) pour la société y compris les personnes ayant des
besoins particuliers tels que ceux ayant une déficience auditive et/ou
visuelle. | vise a encourager, identifier et attirer les gens a vocation
scientifique et hautes compétences/capacités pour la biotechnologie.

CIC P

Biotechnologies contemporaines nouvelles | v e ot

ousiqencage o

T

GREEK
Buwotgyvohoyia  moprokolri  (exkmondsvtikd  Proteyvodroyia)
epapuoletot yo ) dtddoon g Proteyvoroyiog Kot TG KOTUPTIONG
GTOV TOUEN OVTO. AVATTUGOEL TOAVEMIGTILOVIKY KOl SIETIGTNHOVIKT
VMK®OV KOl EKTOLOEVTIKOV  GTPATNYIKOV 7OV  apopovv  Oéuata
Broteyvoroylog (m.y.. Iopayoyn ovocLVOLAGUEVNG TPOTEIVIG)
npocPacipo 6e OAGKANPN TV KowmVvio, GUUTEPLOUPAVOUEV®V TV
ATOUOV [E EWIKEG AVAYKES, OMMG TO ATOMO. HE TPOPANUOTO OKONG
N/xar dotapoyés g Opaons. Emdibker emiong va evBappivel, vo
EVIOMIGEL KOU VO TPOGEAKLGEL OVOPOTOVG UE  EMGTNHOVIKO
TPOGAVOUTOAOUO KOl VYNAES IKAVOTNTEG/XOPICUOTIKOTNTO Yo TN
Broteyvoroyia.

orac s e roaB G 4 s  pors |




Proceedings of The 21st World Multi-Conference on Systemics, Cybernetics and Informatics (WMSCI 2017)

The event so called International Meeting of Biological
Biotechnological and Health Sciences for all communities
including deaf people (Figure 2) as well as the specialized Sign
Language event named Signs in Focus (Foguren 3) are
described on Facebook and in http://ndpisuff.wixsite.com/
sinaisemfoco, respectively.

Figure 2: Description of International Meeting of Biological
Biotechnological and Health Sciences event on Facebook with
specialists including in Sign language also using double
interpreters (English to Portuguese and Portuguese to Sign
language) to allow accessibility for deaf people to English
lectures.

ﬁ Biotecuff Ppbii shared her album

October 19, 2014 - @ -

Il International Meeting of Biclogical, Biotechnological and Health
Sciences da Universidade Federal Fluminense gue aconteceu no dia 10
de outubro na sala 7 auditdrio do Instituto Biomédico, no prédic da Rua
Prof. Emani de Melo - Secéo Palestrantes Estrangeiros.

The spreading of Biotechnologies themes among other
scientific and humanities contents for deaf people was
performed by using Sign language interpreters including for
deaf-blind people in the Sign in focus event (Figure 3).

Figure 3: Homepage of Sign in  Focus event
(http://ndpisuff.wixsite.com/sinaisemfoco) with specialists in
Sign language and Biotechnology (Right) that offered
interpreters for deaf blind people (Left).

—
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The final strategy to catch young brains to biotechnology area
in a Brazilian public schools was successful and a young kid of
9 years old is now enrolled in a scientific career in The Post-
graduate program of Science and Biotechnology (PPBI) of
Fluminense Federal University (Figure 4).
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Figure 4: Presentation of the young boy of 9 years old about his
research work produced together with the geneticist-

biotechnological specialized advisor in PPBI Workshop.

4. CONCLUSIONS

The recognition and incentive of the Biotechnology educational
subarea mayl help to create new and better strategies to spread
and teach biotechnology, such as those reported in this work.
This subarea may,improve not only human resources formation
but also products and processes production, which consequently
might improve the future of our society
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