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O que e EletI’Oquimica?

d A eletroquimica estuda reacoes que
produzem transferéncia de elétrons de
uma substancia para outra.

d A transferéncia de carga origina uma
corrente, e sua magnitude nos
proporciona informacao sobre as
caracteristicas das substancias
envolvidas.
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A eletroquimica esta ao servigow

arener Como se relaciona?
O que estamos fazendo?
Saimos na midia?

s e Aspectos a considerar:

' No século XXI a fisica, a quimica, a
matematica e a biologia séo
consideradas partes de uma mesma
disciplina cientifica.

N&o é reconhecido o impacto da
eletroquimica em medicina ou em

‘ =
U‘IIJ,IIJ -Jlul| .:F m dispositivos médicos?




Eletroquimica <mmmm)> Ciéncia dos Materiais

Metais e ligas metdlicas - Materiais Inteligentes

Polimeros

.
Nitinol: 50% Ni, 50% Ti

Frz. 2. Stents ave wsed to open arteries
of the heart blacked by ather
magues: {al a halloon
Shape-Memory Alloys are metals that, after being S B e allon s & panded, v the
strained, at a certain temperature revert y - stant o prop ape the ic

back to their original shape. A change in their Y/ Y & restenosis fs the process w

crystal structure above their transformation P | ! e e e oo,

R - T X again causing o flow restriction
temperature causes them to return to their o & ~ : halloon is required for stainless steel
original shqpe_ . N -, ] ; whereas a nitinol stent will expand on

et 5 its own due to the shape memory

vroperiy of mitived. Figure fom Refl 1;
reproduced with permission.

SMAs enable large forces (generated when
encountering any resistance during their
transformation) and large movements
actuation, as they can recover large strains.




Qual € a ciéncia que viabilizou a utilizagdo comercial do Nitinol desde a sua
descoberta?

Protecéo a corrosao
Deposicao de polimeros carregadores de farmacos

Tratamento eletroquimico para a criagao
de “buracos”




1972: baterias de litio.

Neuro estimulagéo.

Dispositivos de liberagao controlada de farmacos

Tratamento

Necessidade ou
demanda

Exemplos

Doencas cardiacas,
Marcapassos

5-10 Microamperes

Zn/ZnO
Lithium batteries

Taquicardia

Microamperes, mas
deve liberar at e 40J
quando a fibrilagdo é

detetada

Li/VzO5,’ Ll/ A92V4011
Li/ MnO,

Neuro estimulagdo

Pulsos de mA

Li/Ioso-PVP,
Li/cloreto de Tionila,
Li/CF
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Pilhas a combustivel enzimaticas — Bio fuel cells

FiG. 4. Ethanol/air biofuel cell stack. This prototype, developed
by Akermin, Inc. in 2006, powers an ilod. Photograph courtesy of
Akermin, Inc.







Fia. 1. Miniature copper musk from the site of
Lomur Negra on the fur north coast of Per, oa.

2000 CLE. Rempoval af the gTecn cofiser cornsion
products reveals a bright goldd surface. The
extremely thin layer of godd was applicd to the sheet
capper by electrochemical replacement plating.
(Figure reprinted with permission from Heather
Lechtman, Sci. Amer., 2500a), 56 (1984).]

Fic. 1. Nanomelter-scale cuprous oxide (colorized
red) can be electrodeposited through the openings
in the hexagonally packed intermediate layer
protein (white regions) from the bacterium
Deinococcus radiodurans. Purified crystalline
protein sheets are first adsorbed to a conductive
substrate, and then electrodeposition is carried
out to fill the nanometer-scale pores in the
protein (see scale bar). Details of the method are
given in Ref. 4.
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Fra. 2. A schematic af an amperameiric oxyge sensar and the typical response obfained at worying oxygen
CORTER 5.




