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I-ONE project was focused on the development and testing flexible organic electronics for 
the fabrication of active multifunctional implantable devices leading to treatment of spinal 
cord injury. A prototype has been fully achieved and it has been clearly demonstrated that 
the technology implemented has resulted in a highly modular and bioresponsive device.

GENERAL MOTIVATION AND OBJECTIVES
Spinal Cord Injury (SCI) is a damage or trauma to the spinal cord 

that results in a loss or impared function causing reduced mobility 
or feeling. SCI is a devastating and debilitating condition affecting 2.5 
million people worldwide, with more than 130.000 new cases re-
ported each year. 

The objective of iONE-FP7 project is to develop and test flexible 
organic electronics for the treatment of Spinal Cord Injury (SCI). Sev-
eral devices able to stimulate stem cells with electro-chemical cues, 
supply drugs and growth factors, and monitor the evolution of neu-
ronal cells, will be integrated into an Active Multifunctional Implant-
able Device (AMID) that will be surgically implanted in a mouse model 
of SCI.

CHALLENGE 
The main challenges were to fabricate and test organic based tran-

sistors (OFETs) with the following features:
a) long-term stability, biocompatibility and safety,
b) reduced risk of a host versus graft immune response,
c) mimicking the local microenvironment for stem/precursor cell
recruitment and differentiation,
d) monitoring the functionality of the regenerated nerve cells,
e) local stimulation with tunable electric fields,
f) delivery of locally growth factors, neurotransmitters, and drugs.

WORK DESCRIPTION AND ACHIEVEMENTS
The Institute of telecommunications (IT) was involved in the design, 

test and evaluation of the implantable bioelectronic devices. These 
tests were carried out in vitro at the laboratories of the University of 
the Algarve. 

The prototype devices can monitor over extended periods of time 
(several weeks) cell electrical activity. The sensing devices are able to 
record minute electrical fluctuations in the scale of few pico-amps 
or alternatively (in voltage detection method) 1 micro-volts. This 
high sensitivity was enough to record minute electrical oscillations in 
membrane current caused by bidirectional flow of ions across the cell 
membrane. These fluctuations can be regarded as electrical noise. 
Changes in the electrical noise are observed when the cells are ex-
posed to pharmaceutical products. These results are currently be-
ing used to implement a drug-screening platform with commercial 
purposes.

The consortium manage to adapt successfully different technolo-
gies in place in the different laboratories to achieve I-ONE goal of 
an AMID on biodegradable substrate with adequate patterning. Sev-
eral prototype of an active multifunctional implantable device (AMID) 
were fabricated. These were able to detect, monitor and stimulate 
bioelectric signals in living systems (in cell models and in animals) and 
were also capable to provide local delivery of fluids containing bioac-
tive molecules. AMID is made with biocompatible and biodegradable 
materials whose degradation lifetime is tailored to the therapy per-
formed. The novelty of AMID is the capability to perform an effective 
loco-regional therapy, monitoring in living systems with a largely bio-
degradable device in case of pathologies whose current treatments, 
local or systemic, do not provide an effective solution to date.

 

 Fig. 1 Schematic layout of an active multifunctional implantable device to repair spi-
  nal cord injury .

 Fig. 2 Photograph of the first prototype device tested in a small mouse


