
SIXTH
 FR

AM
EW

O
R

K
 PR

O
G

R
AM

M
E

Inform
ation Society

Technologies

A
dvanced im

plant technologies 
and system

s

21 N
ovem

ber 2007
H

igh Level C
onference on N

anotechnologies
Prepared by D

iana H
odgins, M

anaging D
irector ETB

Em
ail: diana.hodgins@

etb.co.uk



P
age 1

of 17

O
verview

ETB is m
icrosystem

design com
pany,specialising in physical sensor 

system
s and is the project co-ordinatorfor H

ealthy A
im

s.

H
ealthy A

im
s is a 23M

€, four year EU
 FP6 project w

ith the goal to develop 
a num

ber of intelligent m
edical im

plants and diagnostic system
s,

integrating a range of underpinning m
icro-and nano-technologies. 

The m
edical diagnostic equipm

ent undergoing patient trials w
ithin the 

H
ealthy A

im
s project provide a benchm

ark of today’s state-of-the-art 
w

orldw
ide.

There are 25 partners from
 10 E

U
 countries, six of w

hich are clinical 
partners.  Their role is to help develop the system

 specifications, guide 
the developm

ent w
ork and carry out clinical trials on prototypes.
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Im
plant system

s being developed w
ithin 

H
ealthy A

im
s

Intra-cranial pressure 
sensorC

ochlear 
im

plant

B
ladder and bow

el 
electrical stim

ulators

S
phincter sensor

R
etina   

im
plant

E
lectrical stim

ulation 
(FE

S
) for lim

b m
otion telem

etry chip

passive gauge

antenna

active gauge

G
laucom

a 
sensor

A
ctivity 

m
onitor
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H
ow

 nanotechnology is applied to 
the products

The m
edical system

s integrate nanotechnology, for exam
ple:

C
oating m

aterials
Features on sensors
Surface treatm

ents
Joining technologies

The H
ealthy A

im
s project provides a range of exam

ples of the 
integration of nanotechnology in m

edical system
s.  
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C
ore com

ponents &
 m

aterials 
developed ready for integration into 

m
edical products

M
edical Im

plant C
om

m
unications Service (M

IC
S) system

Secondary cell 
B

iofuel cell
3-axis gyro
R

ange of electrode arrays suitable for im
plantation

B
iom

aterials for coating im
plants and electrodes w

hich 
contact nerves
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K
ey Im

plant com
ponents suitable for 

functional stim
ulation applications

M
edical Im

plant 
C

om
m

unication Service 
(M

IC
S)

Im
plant battery to 

provide the pow
er

B
iofuel cell for low

 pow
er 

im
plants, e.g pacem

aker
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E
ncapsulating B

iom
aterials 

and functional interface betw
een electrodes and 

nerves in the body
•

M
eans of im

proving the 
connection betw

een the 
electrode and the nerve cells 
to optim

ise charge transfer.

•
Biocom

patible encapsulating 
m

aterials to stop w
ater ingress 

into the im
plant and prevent 

leeching of m
aterials from

 the 
im

plant into the body.

A
ligning electrically active 

neurons to the electrode 
surface

P
reventing adhesion of 

non electrically active 
cells.

S
ilicone rubber coated 

w
ith diam

ond-like carbon 
(D

LC
)

Intracranial pressure sensor 
im

plant w
ith D

iam
ond Like 

C
oating (D

LC
)
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Im
plant system

s being in trials

R
etina im

plant
U

pper arm
 functional electrical stim

ulation (FES)
C

ochlear im
plant

Intracranial pressure m
onitoring

FES system
s for bladder and bow

el control
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R
etina im

plant

Electrode array attached to the retina
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U
pper arm

 Functional E
lectrical 

S
tim

ulation (FE
S

)

Im
plant electrodes

Stroke Patient w
ith 2 

channel stim
ulator 
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C
ochlear im

plant
C

urrent im
plants have the 

electrodes in the cochlear

N
ew

 electrodes are being 
developed w

hich fit into the 
m

odiolus, to reduce dam
age to 

residual hearing 
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Intra C
ranial P

ressure m
onitoring

Pressure sensor head is inserted 
into the brain and hence the 
coatings m

ust be biocom
patible 

and thin in order not to affect the 
stability of the pressure reading

Long term
 applications include  shunt m

onitoring in hydrocephalus 
patients over a lifetim

e
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O
n the body diagnostic system

s in 
trials

C
atheter for urology applications

G
laucom

a sensor
A

ctivity m
onitor and gait classifier system
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C
atheter for urology diagnosis

A
m

bulatory 24 H
r Logger U

nit

G
auges

C
atheter assem

bly
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G
laucom

a sensor integrated into a 
contact lens

C
ontinuous IO

P m
onitoring on hum

an
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A
ctivity and hum

an gait m
onitoring

A
ctivity m

onitor integrating 
inertial sensors

S
torage 6 degree of 

freedom
 IM

U
  (“out of the 

gait lab”system
) 
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S
um

m
ary and acknow

ledgem
ents

Som
e of the m

edical im
plants and diagnostic equipm

ent developed 
w

ithin the H
ealthy A

im
s project are successfully undergoing clinical 

trials, advancing the state-of-the-art in m
edical equipm

ent.  

N
anotechnology, com

bined w
ith other technologies, for exam

ple 
w

ireless com
m

unications, biom
aterials and m

icro-fabrication, have 
provided key building blocks for these m

edical system
s.

Future technology advancem
ents w

ill help to im
prove the viability and 

perform
ance of new

 m
edical im

plants and diagnostic equipm
ent.

The financial support of the EU
 FP6 program

m
e is greatly appreciated 

by the H
ealthy A

im
s consortium

.
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H
ealthy A

im
s partners


