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RESUMEN: La micromanipulación de partículas biológicas es una operación frecuente en medicina y 
microbiología, y se ha dedicado una gran cantidad de trabajo para desarrollar técnicas de manipulación mas rápidas, 
baratas y eficientes. En este sentido, la tecnología de microsistemas juega un papel importante ya que se puede 
utilizar para fabricar manipuladores de micropartículas. En este articulo se describe el diseño y fabricación de un 
microsistema para la manipulación de objetos biológicos, basado en el efecto dielectroforetico. También se discute la 
selección de la alternativa tecnológica mas adecuada dentro de las disponibles. El diseño propuesto, es un 
microsistema completo que incluye interfases eléctrica, óptica y fluidica, y se desarrolló empleando oro y platino 
como metales para los electrodos, micro mecanizado del silicio y técnicas de fotocurado de resinas fotosensibles. De 
la misma forma se describe la estructura de los microelectrodos desarrollados al igual que el circuito integrado 
resultante. 
 
PALABRAS CLAVE: Dilectroforesis, manipulación de micropartículas, circuitos integrados 
 
ABSTRACT: Biological particle microhandling is a common operation in medicine and microbiology, and a lot of 
research work has been addressed to develop faster, cheaper and more efficient manipulation techniques. In this way, 
microsystem technologies play an important role because they can be used to fabricate microparticle manipulators. 
This paper describes the design and fabrication of a microsystem to handle biological objects, based on the 
dielectrophoretic effects. The development of the right technological option among the possibilities at disposal is 
also discussed. The proposed design, a whole microsystem including electrical, optical and fluidic interfaces, was 
developed employing gold and platinum metals, silicon micromachining, and photoresin patterning techniques. 
Furthermore, the structure of the utilized microelectrode arrays, as well as the resulting microchip are also reported. 
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1. INTRODUCTION 
 
Microsystems have gained a huge preponderance 
as a technology that suits very well the 
requirements of miniaturized sensors and 
actuators in industry applications. Thus, devices 
as accelerometers, pressure microsensors,  
 
 

 
microfluidic components or even micromirrors 
are now a common approach[1-9]. Besides this, 
devices aimed to handle biological objects in 
order to obtain more confident, faster and 
cheaper biochemical assays have also gained 
attention[10-14].  
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Among these tools, biochips based on 
microelectrodes to generate inhomogeneous 
electric fields have been used to study and 
manipulate animal and plant cells, viruses, 
bacteria and DNA fragments[15-21]. 
 
The lateral motion of dielectric particles based 
on nonuniform electric fields is called common 
dielectrophoresis (c-DEP) [22-29]. Furthermore, 
if a rotary electric field is applied it can induce a 
rotational moment on the particle and this spin 
has been termed electrorotation (ROT) [30-35].  
 
The third effect is travelling wave 
dielectrophoresis (TWD), and it is generated by 
the interaction between a travelling wave of 
electric field with a neutral particle suspended in 
it[36-40]. The mentioned three effects of electric 
fields actuating onto neutral matter are quite 
important in microsystems devoted to handle 
microparticles because they only require the 
integration of small electrodes on a substrate.  
 
Diverse materials and technological approaches 
have been used to fabricate these microtools. As 
an example it can be mentioned silicon or glass 
substrates with electrodes made in gold, 
platinum, aluminum or ITO, which are patterned 
by common photolithographic processes and by 
laser ablation[41-45]. However, one of the main 
problems is the implementation of a microcavity 
to contain the suspension at issue because it 
usually requires additional development efforts, 
which increase the cost and complexity of the 
technological processing. 
 
This article deals with the development of a 
microsystem addressed to bioparticle 
microhandling, based on the dielectrophoretic 
effects. The device was fabricated employing a 
silicon substrate onto which gold or platinum 
microelectrodes were grown by 
photolithography and lift-off techniques.  
The microcavity was shaped employing a 
photosensitive resin, which facilitates the 
fabrication process. Furthermore, silicon 
micromachining was utilized to configure the 
inlet and outlet ports to allow the liquid flow 
through the microstructure. In the sequel, the 
design and fabrication process, as well as the 
resulting microchip are described. 

2. METHODS AND MATERIALS 
 
As previously mentioned, the main goal of this 
run was the development of a whole 
microsystem fabricated by silicon technologies, 
hinging on the diverse dielectrophoretic 
phenomena (c-DEP, ROT and TWD) in order to 
carry out different bioelectronic experiments 
such as characterization, separation and motion 
of microparticles, and culture of micro-
organisms under the influence of strong electric 
fields. 
It must be stressed that the experimental phase of 
a research work involving particle microhandling 
combines different subjects such as chemistry 
for particle preparation and suspending medium 
calibration, fluidics for sampling delivering and 
recirculation through the microchamber, optics 
to observe and characterize the particle 
electrokinetic behavior, and electronics to 
generate the driving signals, as well as to control 
the apparatus implicated in the experimental set-
up. As a consequence of this, a minute design 
and fabrication of the microstructure is 
demanded because there are a lot of variables 
that can alter the final results. 
Especially, one must keep in mind that the 
typical read out of this approach is done mainly 
by optical tools (microscopes, image analysis, 
etc.) rather than by electrical apparatus[46]. 
Also, further effort must be addressed to forming 
a true microchamber by patterning the walls of a 
cavity with a known volume, i.e. a micropool 
should be fabricated to guarantee a constant 
volume of the suspending medium over the 
electrodes, avoiding possible experimental 
fluctuations due to this item. 
In view of the previously mentioned 
considerations, a whole microsystem was 
designed and fabricated as described underneath. 
 
 
2.1 The proposed microsystem 
 
Figure 1 depicts a cross section view of the 
proposed device, which includes a glass or 
silicon substrate onto which electrodes are 
grown. Moreover, this substrate can be attacked 
to shape the fluid flow ports employing silicon 
micromachining techniques, which has been 
devised to sculpt three-dimensional objects in 
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silicon or glass substrates[47]. Holes patterned 
by this technique will serve to bring the 
suspending medium onto the electrode surface 
and once the desired measurements have been 
done, carry away the mixture to further analysis 
if necessary. They can also be employed to 
permanently recirculate the sample in order to 
refresh the suspending medium, bringing new 
specimens over the active electrode test area, 
which is advantageous when working with 
biological objects. 
 

 
 

Figure 1. Cross section view of the proposed 
microdevice. In this sketch three main components 
may be identified: the substrate where electrodes are 
grown, the electrodes itself responsible for the electric 

field profiles, and the silicon or photoresin walls 
limiting the microchamber working area. A cover 

slide is placed on the top of the structure to close the 
cavity 
 

When the microsystem was in project, there 
were three technological options to mould the 
prototype’s backbone. Firstly, the most advanced 
option was the monolithic approach, in which 
the whole of the structure (substrate and walls) 
should be entirely made of silicon making good 
use of common microsystem technologies such 
as Si-Si bonding. In spite of the excitement 
raised by the advantages of this alternative such 
as those of being an automated and more 
controllable fabrication procedure, some 
disadvantages could be pointed out as a result of 
the Si-Si bonding process between the electrode 
substrate and the Si drilled wafer (micropool 
walls). The aforesaid bonding process would 
imply an additional design effort to develop high 
doped paths under the proposed bonding area, in 

order to connect the inner electrodes with the 
outer metallic pads through the silicon wall 
because wires classically patterned could not be 
grown or connected through the walls. In other 
words, the excessive number of technological 
steps and the manufacturing difficulties related 
to linking pads and electrodes across the silicon 
walls made this option less attractive when 
compared with the other ones. 
Secondly, an hybrid alternative was also 
considered. It has been widely employed in 
previous works and basically consists of growing 
the electrodes on a silicon or glass substrate and 
then manually gluing plastic separators, adhesive 
rubbers or pieces of glass onto it to form the 
medium cavity[48]. As it can be foreseen, this 
option has the inherent disadvantages of being a 
tedious, time-consuming manual process which 
final result is subjected to the operator skills. 
Thus, the initial benefits of the semiconductor-
related technologies are dismissed by a non-
automated procedure. Put it another way, this 
option may be attractive when a few prototypes 
have to be fabricated because of its simplicity 
(only require one processing level, avoiding 
more complicated technological steps), but it 
becomes unsuitable if a high number of 
integrated circuits must be processed. 
Lastly, a ‘mixed’ approach was proposed in 
order to minimize the disadvantages of the 
hybrid assembly procedure while at the same 
time the cleanroom process was highly 
simplified. The term mixed means that the 
fabrication process includes non-standard 
processing steps such as micromachining. In 
other words, an intermediate solution was found 
in which the complexity of depositing the 
micropool walls is highly reduced. This option 
consists of growing the electrodes on a silicon 
substrate via standard photolithography 
techniques, shaping then the cavity walls by 
means of a photocured process initially 
conceived for packaging and rapid prototyping 
of differential silicon pressure microsensors and 
flow meters[49]. 
 
 
2.2 Mask description 
 
Among the aspects taken into account in this 
approach one can mention the electrode pad 
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allocation, because they should be placed as far 
as possible from the microelectrode arrays in 
order to facilitate the power supply connection 
by either micromanipulation tips (probe station) 
or wire-bonding techniques if available. It also 
makes easier delivering the particle suspension 
onto the electrodes and leads to a possible 
system automation which could permanently 
recirculate the sample at issue through the 
microsystem. An additional advantage of 
keeping pads far from the electrodes is that the 
electric field upon them does not become 
disturbed as a result of the applied polarization 
voltages. 
A second factor that can be taken into account is 
the single electrode connectivity. Every 
electrode should be individually addressable 
having their own pads in order to make more 
flexible the experimental possibilities, which is 
important in this kind of verification 
microdevices. 
The aforesaid aspects are reflected in figure 2, 
which shows the layout of the proposed 
microchip. It includes the microelectrode pattern 
(metal level), the micromachining mask to build 
the inlet and outlet ports, and the photoresin-
level mask to form the micropool walls. The chip 
length is 11200 µm and its width (measured 
between the extreme pads) is 8291 µm giving a 
total area of 92.86 mm2. 
 

 
 

Figure 2. Mask diagram including the three required 
layers to process the microchip. The two red-square 
regions have a side length of 900 (top) and 1000 
(bottom) µm and serve to build the inlet and outlet 

holes by micromachining. The green rectangle of 800 
µm in width will be used to pattern the photoresin. 

The blue level contains diverse electrode microarrays 
and will outline the metal layer 

The metal layer is organized into three main 
regions including microelectrodes for c-DEP, 
ROT and TWD phenomena. The first array is 
composed by classical and shifted interdigitated 
castellated electrodes, as well as saw-teeth 
electrodes that can be employed in c-DEP 
studies. The second region corresponds to a 
square spiral microarray shaped by four wound 
planar electrodes, which is intended for TWD-
based particle microhandling. The last structure 
consists of two quadrupolar microelectrodes of 
square and triangular shapes which were 
patterned to perform ROT srudies. Furthermore a 
meandering wire was included in order to form a 
resistor to sense thermal changes inside the 
suspending medium. 
The resin level contains a rectangular frame of 
800 µm width to mould the microchamber walls. 
This value is a technological requirement of the 
casting procedure, which also constrains the 
minimum distance between the outer edge of the 
wall and the electrode pads. Leaving enough 
space for the wire bonding by 
thermocompression, as well as process 
tolerances must be kept in mind. In this case 
such a distance was 630 µm. 
 
 
2.3 Fabrication process 
 
The technological process at the wafer level can 
be divided into three stages. The first one is the 
microelectrode patterning in which metal 
electrodes are defined onto a silicon wafer of 
300 µm thickness by means of two techniques: 
photolithography to pattern gold electrodes, and 
lift-off to pattern platinum electrodes. After that, 
the wafer is drilled by silicon micromachining in 
order to shape the inlet and outlet holes. The 
wafer-level processing ends up with the 
photolithographic structuring of an UV-curable 
polymer to cast the microchamber walls. 
 
Figure 3 depicts the most relevant technological 
steps followed to fabricate the dielectrophoretic-
based microsystem at the wafer level. In the 
sequel a brief summary of the fabrication process 
is produced. 
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- The starting material was a p-doped silicon 
wafer, doped with boron till a resistivity of 4 – 
40 Ω cm-1, of 300 µm thickness (1). 
- Once wafers have been cleaned, oxidation is 
produced yielding SiO2 layers of 8000 Å 
thickness (2). 
- After that, a silicon nitride (Si3N4) layer of 
1800 Å is deposited by PECVD onto the 
backside of the wafer (3). 
- Then, photolithography onto the component 
side is done employing the metal level mask, to 
pattern gold microelectrodes of 500 Å thickness 
onto a titanium layer of 1000 Å (4-5). 
- Also, a lift-off process is carried out to pattern 
platinum microelectrodes of 1500 Å thickness 
onto a titanium layer of 500 Å (4’-5’). 
- Etching of both Si3N4 and SiO2 layers on the 
backside of the wafer, employing the 
micromachining level mask (6). 
- Anisotropic etching of the silicon substrate 
(300 µm) by TMAH (tetramethylammonium 
hydroxide) till the silicon oxide field (7). 
- Etching of the SiO2 field membrane using a 
solution of SiO-ETC, to finish the 
micromachining of inlet and outlet holes (8). 
- UV-curing of polydimethylsiloxane (PDMS) 
onto the component side to cast the 
microchamber walls (9). 
 
 

   
 
Figure 3. Schematic flow diagram of the fabrication 
process employed to develop the microsystem. Steps 
1 to 3 are shared by wafers with gold and platinum 
electrodes. Steps 4 and 5 represent the gold electrode 
deposition by common photolithography while steps 
4’ and 5’ illustrate the lift-off technique to pattern the 
platinum electrodes. Steps 6 to 9 are also shared and 
represent the silicon micromachining and micropool 

wall casting 

3. RESULTS AND DISCUSSION 
 
3.1 Microelectrode description 
 
As previously described, there are 
microelectrodes of gold and platinum developed 
by photolithography and lift-off processes, 
respectively. The utilization of these two metals 
will be advantageous in order to compare their 
performance with respect to biocompatibility 
when working with bioparticles. 
The metal layer can be divided into three main 
regions including microelectrodes for c-DEP, 
ROT and TWD phenomena. The first array is 
actually composed by three microstructures (see 
figure 4), each one formed by classical and 
shifted interdigitated castellated electrodes, as 
well as saw-teeth electrodes with typical sizes of 
50, 70 and 90 µm in both electrode length and 
separation. Figures 5 and 6 show detailed views 
of interdigitated castellated and saw-teeth 
microelectrodes. In order to gain flexibility, 
electrodes of different size have their own pads 
to be externally accessed. These microelectrodes 
can be employed in c-DEP studies and 
separation of microparticles ranging from 4 µm 
to 30 µm depending on the selected array. It can 
be pointed out that dimensions could be scaled 
down to allow the study of smaller particles than 
those previously mentioned, but it was not the 
purpose of this work. 
 
 

 
 

Figure 4. Platinum microstructures containing 
classical and shifted interdigitated castellated, as well 

as saw-teeth microelectrodes 
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Figure 5. Photographs of classical and shifted 
Interdigitated castellated microelectrodes of 50, 70 
and 90 µm in typical dimension (from left to right) 

 

 
 
Figure 6. Photographs of saw-teeth microelectrodes 
of 90 and 70 µm, and a detail of microelectrodes of 
50 µm in typical dimension (from left to right) 

 
The second region of the metal layer corresponds 
to a square spiral microarray shaped by four 
wound planar electrodes of 20 µm in width and 
28 µm in the interelectrodic gap (see figure 7), 
which is intended for TWD-based particle 
micromotion. 
 

  
 
Figure 7. Total view of the square spiral microarray 
with a side length of 2700 µm (left), and partial view 
of the central part of the same platinum spiral (right) 
 
The last structure consists of two quadrupolar 
microelectrodes of square and triangular shapes 
as shown in figure 8, which were patterned to 
assay particles by means of the electrorotation 
technique. 
 

 
 
Figure 8. Quadrupoles of 50 µm in electrode width 
and 100 µm in separation. On the left a total view of 
both microstructures is shown, while the other two 
photographs reproduce a detailed view of the square 

and triangular microelectrodes 

Additionally, a meandering wire of 20 µm in 
width and 113 mm in length was included in 
order to form a resistor to sense thermal changes 
inside the suspending medium (see figure 9). 
Such a resistor could be utilized in long-term 
experiments with cell cultures under the 
influence of high-strength electric fields, to 
determine and correlate the temperature changes 
with possible variations in the cell physiology. It 
can be also used to establish if further 
convection around the chip is required when 
DEP experiments are in progress. The real value 
of the wire resistor, R, is giving as: 
 

R = Rsq (l/w). (1) 
 
where l stands for the wire length, w for its width 
and Rsq for the square resistance (expressed in Ω 
per square). In this case, there were two parallel 
runs made of platinum (measured Rsq = 1.22) and 
gold (measured Rsq = 1.45), which yielded 
resistors of 6895 and 8195 Ω, respectively. 
 

 
 
Figure 9. View of the platinum meandering wire. The 

assessed resistor value was 6895 Ω while its 
measured value was 6800 Ω at 25 °C 

 
 
3.2 Silicon micromachining 
 
This well-known technology allows the 
micromechanization of three-dimensional silicon 
structures with a high degree of precision. As 
wafers of 300 µm had to be completely drilled to 
shape the inlet and outlet ports, bulk 
micromachining or anisotropic wet etching of 
silicon wafers by means of alkaline solutions 
was employed (see figure 10). 
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Figure 10. Cross section and top views of rectangular 
windows anisotropically etched on a silicon wafer 

aligned to direction <110>. If the window length, l, is 
small and the wafer thickness is big enough, the 

etching progress ends up when the four planes <111> 
intersect among them (rectangle on the right). 

However, under the adequate relationship between 
window area and wafer thickness, a square or 

rectangular hole can be drilled. (rectangle on the left) 
[50] 

 
After a brief straightforward geometrical 
manipulation, the final side width of the 
micromachined hole (w) can be obtained as: 
 

)90(2 α−−= tanhlw (2) 
 
 
where l is the side length of the square used as 
mask on the backside of the wafer, h is the hole 
depth, and α = 54.74° as depicted in figure 10. 
 
 
In this case, l was constrained by the external 
diameter (1/32” = 793 µm) of the Teflon 
capillary tube which will be glued to the 
micromachined hole in order to shape the inlet 
and outlet ports of the suspending medium. Two 
different lengths were chosen for each hole in 
order to facilitate the particle circulation around 
the microchamber: li = 900 µm (inlet) and lo = 
1000 µm (outlet), respectively.  
 
As the wafer thickness was 300 µm, the final 
size of such holes were wi = 476 µm and wo = 
576 µm, respectively. Figure 11 shows the result 
of the silicon micromachining process carried 
out by technological steps 6 to 8 described in 
figure 3. 

      
 

    
 

Figure 11. Front side (left) and backside (right) of the 
silicon substrate after anisotropic etching by means of 

TMAH 
 
 
3.3 Micropool casting 
 
The proposed procedure is based on the use of a 
photopatternable silicone deposited on the whole 
silicon wafer containing microelectrode arrays. 
The first step of this process consists of 
designing a mask with the pattern to be 
transferred to the silicon layer. This mask should 
leave the active microelectrode area as well as 
the bonding pads free from silicone, so that the 
electrodes have not additional coating that could 
influence the induction of electric field 
inhomogeneities, reducing its performance. 
The micropool casting process is composed by 
the following steps: i) deposition of the silicone 
layer over the whole wafer up to the desired 
thickness, ii) mask alignment, iii) UV exposure 
of the resin, iv) removal of the non-cured 
silicone, followed by v) rinse in de-ionized water 
and dry. 
The photopatternable material was a UV-curable 
photo-negative silicone called 
polydimethylsiloxane (PDMS) Semicosil 948 
UV supplied by Wacker Chemie. Despite this 
resin has adhesive characteristics to silicon 
substrates and prior treatment of the wafer 
surface is not necessary, before PDMS 
deposition the surface was treated with a solution 
of MPTS in methanol (10% 3-
metacrylooxypropyltrimetoxy-silane, 90% 
methanol) in order to improve the resin 
adhesion[51]. 
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The thickness of the polymer layer is around 1 
mm and curing was done in 50 sec with a 
conventional mask aligner. After exposure to UV 
light only rectangular patterns are cross-linked. 
The nonexposed areas of PDMS are removed in 
the developing step, which consists of soaking 
the wafer in n-hexane or xylene, followed by 
isopropanol and finally a rinse of de-ionized 
water. The final result is a rectangular UV-
molded silicone elastomer frame, i.e. the 
micropool walls of 800 µm in width as shown in 
figure 12, around the electrode active area. Such 
a frame has internal length and width of 9598 
and 5480 µm, respectively, limiting an area of 
52.6 mm2 which finally yields a total enclosed 
volume of 52.6 mm3. 
 

 
 

Figure 12. Partial view of the photosensitive resin 
walls of two adjacent chips before of being diced. 

Inlet and outlet ports can also be seen 
 
 

   
 

Figure 13. Photographs of the spiral and quadrupolar 
microelectrode arrays (left) and a detail of their pads 
(right) before dicing. Photoresin transparent walls can 

be clearly observed, as well as electrode wires 
crossing under them to connect the electrodes 

themselves to the external pads 
 
The main advantage of this process is that 
photoresin has excellent adhesion to the silicon 
surface and the deposited walls perfectly adapt 
themselves to the wafer surface irregularities 
(including the electrode wires) as can be seen in 

figure 13, which avoids tedious, time-consuming 
and costly design efforts to connect the inner 
electrodes to the outer pads. As a result of this 
process, a micropool of known volume is formed 
allowing the use of the same sample volume 
during all the experimental stage. 
This process has an enormous potential in the 
field of microsystems. In our case, the automatic 
deposition of walls at the wafer level enhances 
the advantages of batch processing initially 
restricted to the planar silicon technique. In other 
words, such a process eliminates the need for a 
one-by-one wall casting and simplifies the 
fabrication process considerably. 
 
 
3.4 The final microsystem 
 
At this point of the fabrication process, the wafer 
is ready to be diced. Each die will be glued onto 
a PCB (Print Circuit Board) especially designed 
to this purpose. Such a PCB will be conveniently 
drilled to allow the assembly of the fluidic 
interface (Teflon tubes appropriately attached 
to the micromachined holes). Lastly, wire 
bonding will be produced in order to complete 
the electrical interface. 
 
 

 
 
Figure 14. Photograph of the microsystem mounted 
on a PCB (5.5 cm in width and length) with wire-
tracks metallised of gold to facilitate the chip wire-
bonding procedure. Plastic tubing conveniently glued 
to the backside of the microstructure can be easily 

seen 
 
Figure 14 shows a photograph of a microsystem 
for bioparticle microhandling assembled as 
described in the preceding paragraph, remaining 
only the wire-bonding step to be performed. 



Dyna 155, 2008 111 

4. CONCLUSIONS 
 
The microdevice presented here was conceived 
to explore the possibilities of microsystems 
addressed to bioparticle handling based on the 
diverse dielectrophoretic effects. To attain this 
goal, activities were orientated towards the 
design and fabrication of microstructures which 
adapt themselves to the electrohandling of 
microparticles both artificial and natural. 
 
It must be stressed that by using microelectrode 
structures, various forms of electric fields, such 
as non-uniform, rotating and travelling wave, 
can be imposed on particles of sizes ranging 
from proteins and viruses to micro-organisms 
and cells. Each type of particle responds to the 
forces exerted on them in a unique way, allowing 
for their controlled and selective manipulation as 
well as their characterization. 
 
Since a technological point of view, standard 
CMOS technology could be used to develop 
microtools addressed to microparticle handling. 
The main advantage of devices manufactured in 
this technology is that active control circuitry 
required to develop a true microsystem-on-a-
chip structure may be integrated onto them. 
However, when working in bioparticle 
microhandling, one must be aware of the 
biocompatibility problems likely originated by 
liberation of aluminum ions in the suspending 
medium. In other words, if biocompatibility is a 
strong restriction, electrodes made of noble 
metals should be used. 
 
In view of this, a whole microsystem was 
designed and fabricated by means of 
microfabrication techniques. This microsystem 
hinges on the various dielectrophoretic 
phenomena (c-DEP, ROT and TWD) and may 
be employed to perform diverse bioelectronic 
experiments such as characterization, separation 
and motion of microparticles, and culture of 
micro-organisms under the influence of strong 
electric fields. Such a microstructure includes a 
silicon substrate onto which electrodes of gold 
and platinum were grown by photolithography 
and lift-off techniques. Moreover, the substrate 
was drilled to shape the inlet and outlet fluid 
ports employing bulk silicon micromachining 

techniques. Holes patterned by such a technique 
will serve to bring the suspending medium onto 
the electrode surface and once the desired 
measurements have been done, carry away the 
mixture to further analysis if necessary. 
 
Microcavity walls were molded by means of a 
photopatternable resin (PDMS). As a result of 
this process, a micropool of known volume is 
formed allowing the use of the same sample 
volume during all the experimental stage. The 
main advantage of the photocured technique is 
that photoresin has excellent adhesion to the 
silicon surface and the deposited walls perfectly 
adapt themselves to the wafer surface 
irregularities (including the electrode wires), 
which avoids tedious, time-consuming and 
costly design efforts to connect the inner 
electrodes to the outer pads. 
 
To conclude, it must be stressed that 
microsystem-related technologies employed 
here, i.e. photolithography, silicon 
micromachining and polymer deposition, have a 
brilliant future when designing and fabricating 
microdevices addressed to bioparticle 
microhandling hinging upon dielectrophoretic 
phenomena. Some reasons for this are that 
microsystems can be manufactured with 
dimensions adequate to those required by 
microparticle manipulation, and that the required 
components like electrical, fluidic, and optical 
interfaces can be easily integrated.  
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