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DEVICE AND METHOD FOR FABRICATING
MICRO ARTICLES

BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a device and method
for fabricating micro articles: more particularly, to a device
and method for fabricating micro articles with improved effi-
ciency and lower cost.

[0002] 2. Description of the Related Art

[0003] TItis well known in the art that conventional polymer
manufacturing techniques include casting, injection molding,
and hot embossing. All of the above techniques require molds
having cavities of predefined shapes. Based on the configu-
ration and arrangement of the cavity, the molten polymer in
the mold cools and hardens to form the desired product.
Moreover, the hot embossing method is the preferred tech-
nique for fabricating micro articles such as micro- or nano-
structures.

[0004] Although the hot embossing technique possesses
several advantages, it also suffers certain drawbacks. For one
thing, the mold is subjected to very high pressure during hot
embossing process. During the high pressure stamping pro-
cedure, air bubbles may be forced into the molten polymer,
and thus forming gas pockets and internal voids in the struc-
ture once the polymer hardens. Moreover, in order to meet the
tight tolerances required by the fabrication of micro-articles,
the production for such high precision mold is both cost and
time consuming.

[0005] Furthermore, during the hot embossing process, the
mold may often be damaged from the high pressure exerted
thereon. A mold having low wear resistance will require
frequent replacement as a result, which would incur addi-
tional manufacturing cost. In addition, scrap polymer mate-
rials often remain on the mold, thus contaminating and affect-
ing tolerances of the subsequent products. However, the
removal of scraps would require additional time and cost.
[0006] To address the above issues, the inventor has pro-
posed a solution.

SUMMARY OF THE INVENTION

[0007] The object of the instant disclosure is to provide a
device and method for fabricating micro articles, which
would reduce the manufacturing cost.

[0008] To achieve the above object, the device for fabricat-
ing micro articles of the instant disclosure comprises a first
electrode plate, which includes a first substrate and a first
electrode layer, with the first electrode layer placed at one side
of the first substrate, and the first electrode layer consists a
forming electrode matching to a cross-section of the micro
article; a second electrode plate, which includes a second
substrate and a second electrode layer, where the second
electrode layer is placed at one side of the second substrate
opposite of the first electrode layer; a spacing component,
which is placed in between the first and second electrode
plate, with the thickness of the spacing component corre-
sponding to the thickness of the micro article.

[0009] To achieve the above object, the method for fabri-
cating micro articles of the instant disclosure comprises the
steps of disposing a pumped fluid and a surrounding fluid in
between a first electrode plate and a second electrode plate,
where the surrounding fluid surrounds the pumped fluid and
is immiscible to the pumped fluid; applying electric voltage to
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the first electrode plate and the second electrode plates, with
the pumped fluid being forced to flow onto a forming elec-
trode of the first electrode plate, where the pumped fluid is
shaped accordingly, with the forming electrode matching to a
cross-section of the micro article; solidifying the pumped
fluid; and extracting the solidified pumped fluid.

[0010] Another method of fabricating micro articles of the
instant disclosure comprises the steps of disposing a pumped
fluid and a surrounding fluid in between a first electrode plate
and a second electrode plate, where the surrounding fluid
surrounds the pumped fluid but are immiscible; applying
electric voltage to the first electrode plate and the second
electrode plate, with the pumped fluid being forced to flow
onto a forming electrode of the first electrode plate, where the
pumped fluid is shaped accordingly; solidifying the surround-
ing fluid; and extracting the solidified surrounding fluid.
[0011] Regarding the micro article, the instant disclosure
has several advantages. For instance, no complex molds nor
forming tools are needed. Thus, the manufacturing time and
cost are reduced.

[0012] Inorderto further appreciate the characteristics and
technical contents of the instant disclosure, references are
hereunder made to the detailed descriptions and appended
drawings in connection with the instant disclosure. However,
the appended drawings are merely shown for exemplary pur-
poses, rather than being used to restrict the scope of the instant
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 shows a schematic view of a device for fab-
ricating micro articles according to a preferred embodiment
of the instant disclosure.

[0014] FIG. 2 shows an exploded view of a device for
fabricating micro articles according to a preferred embodi-
ment of the instant disclosure.

[0015] FIG. 3 shows an assembly view of a device for
fabricating micro articles according to a preferred embodi-
ment of the instant disclosure.

[0016] FIG. 4 shows a block diagram of the method for
fabricating micro articles according to a preferred embodi-
ment of the instant disclosure.

[0017] FIG. 5 shows aschematic view of a heating member
for fabricating micro articles according to a preferred
embodiment of the instant disclosure.

[0018] FIG. 6 shows a schematic view of a device for fab-
ricating micro articles under ultraviolet light according to a
preferred embodiment of the instant disclosure.

[0019] FIG. 7 shows a schematic view of a device for fab-
ricating micro articles with the second electrode plate in an
open position according to a preferred embodiment of the
instant disclosure.

[0020] FIG. 8 shows ablock diagram of another method for
fabricating micro articles according to a preferred embodi-
ment of the instant disclosure.

[0021] FIG. 9 shows a schematic view of a device for fab-
ricating micro articles with different cross-sections according
to a preferred embodiment of the instant disclosure.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0022] FIGS. 1 to 3 show a device for fabricating micro
articles 1 according to a preferred embodiment of the instant
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disclosure. The device is capable of fabricating micro struc-
tures of micro to nano scale using polymer materials.

[0023] The device for fabricating micro articles 1 is basi-
cally a microfluidic system (microfluidic chip), which
includes a pumped fluid 2 and a surrounding fluid 3 therein.
The pumped fluid 2 can be a solidifiable liquid such as 4-hy-
droxybutyl acrylate (4-HBA), polyethylene glycol diacrylate
(PEGDA), or other acrylic type polymers in liquid form. The
surrounding fluid 3 is chosen from fluids that are immiscible
with the pumped fluid 2, and has a smaller dielectric constant
than the pumped fluid 2, such as air, silicone oil, or hexade-
cane.

[0024] An electric field may be applied to the device during
fabricating processes. The electric field may cause the
pumped fluid 2 to flow or change shapes due to phenomenon
such as dielectrophoresis (DEP) or electrowetting-on-dielec-
tric (EWOD). The structural characteristics of the device for
fabricating micro articles 1 will be described as follows, while
the method for fabricating micro articles will be discussed
thereafter.

[0025] The device for fabricating micro articles 1 includes
a first electrode plate 11, a second electrode plate 12, and a
spacing component 13.

[0026] The first electrode plate 11 comprises a first sub-
strate 111, a first electrode layer 112, a dielectric layer 113,
and a first hydrophobic layer 114. The first substrate 111 may
have a rectangular body made of glass, silicon, poly-dimeth-
ylsiloxane (PDMS), polyethylene terephthalate (PET), poly-
ethylene naphthalate (PEN), flexible polymer materials, or
other materials with good insulating property. Transparent
glass is chosen in the instant embodiment as the preferred
choice, because the transparent property of the glass material
allows ultraviolet light from a light generating member 15
(shown in FIG. 6) to pass through un-obstructively. If a flex-
ible polymer material is used, the first substrate 111 may be
folded into a curved or a cylindrical structure (not shown).

[0027] The first electrode layer 112 is disposed at the top
surface of the first substrate 111. The material composition of
the first electrode layer 112 may be conductive materials such
as metals (e.g., copper and chromium), conductive polymer
materials, or conductive oxidized materials (e.g., indium tin
oxide (ITO)). The first electrode layer 112 may comprise a
plurality of separate electrodes 1121 to 1123 arranged in
intervals. Functionally, the electrodes 1121 thru 1123 can be
categorized as a storage electrode 1121, a forming electrode
1122, and a flow channel electrode 1123, In the instant
embodiment, the two ends of the flow channel electrode 1123
are connected to the storage electrode 1121 and the forming
electrode 1122 respectively.

[0028] The storage electrode 1121 is used for storing the
pumped fluid 2, while the forming electrode 1122 is used for
shaping the pumped fluid 2 as the electric voltage is applied.
The flow channel electrode 1123 provides a bridge between
the storage electrode 1121 and the forming electrode 1122.
Operationally, the pumped fluid 2 flows from the storage
electrode 1121 through the flow channel electrode 1123 to the
forming electrode 1122. Moreover, the shape of the forming
electrode 1122 is designed correspondingly in accordance to
a cross-section of the micro article desired to be formed. For
example, the instant embodiment shows the micro article to
be a gear. Accordingly, the forming electrode 1122 is
designed to replicate a gear structurally. Furthermore, the
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flow channel electrode 1123 may have a groove-like shape, or
it may be formed by a plurality of small rectangular elec-
trodes.

[0029] The electrodes 1121 to 1123 may be fabricated as
follows. First, electron beam evaporation, physical vapor
deposition, or vacuum sputtering process is used to dispose a
thin film over the first substrate 111. Next, photolithography
and etching process are used to remove excess materials in
forming the electrodes 1121 to 1123. Alternative fabrication
method includes the lift-off technique.

[0030] The dielectric layer 113 is disposed over the first
electrode layer 112 on the top surface of the first substrate
111, and can be made of parylene, positive or negative pho-
toresist materials. A deposition process follows to dispose the
dielectric layer 113 over the first electrode layer 112.

[0031] The first hydrophobic layer 114 is disposed over the
electric layer 113. Hydrophobic material such as Teflon is
used in the deposition process to dispose over the dielectric
layer 113. Also called a low friction layer, the first hydropho-
bic layer 114 has very low friction for allowing free move-
ment by the pumped fluid 2.

[0032] Notably, if the pumped fluid 2 already has required
dielectric and hydrophobic properties, the dielectric layer 113
and the first hydrophobic layer 114 are not required for the
first electrode layer 112.

[0033] The above discussions are for the first electrode
plate 11. The following discussions are related to the second
electrode plate 12. The second electrode plate 12 is arranged
in parallel and spaced above the first electrode plate 11. The
second electrode plate 12 includes a second substrate 121, a
second electrode layer 122, and a second hydrophobic layer
123.

[0034] Similar to the first substrate 111, the second sub-
strate 121 has a rectangular body and is made of glass, silicon,
poly-dimethylsiloxane (PDMS), polyethylene terephthalate
(PET), polyethylene naphthalate (PEN), flexible polymer
materials, or other materials with good insulating properties.
Transparent glass is chosen in the instant embodiment as the
preferred choice.

[0035] The second electrode layer 122 is disposed at the
bottom surface of the second substrate 121. Facing the first
electrode layer 112, the second electrode layer 122 covers the
whole second substrate 121. The material composition of the
second electrode layer 122 may be conductive materials such
as metals (e.g., copper and chromium), conductive polymer
materials, or conductive oxidized materials (e.g., indium tin
oxide (ITQ)). Electron beam evaporation, physical vapor
deposition, or vacuum sputtering process is used to form the
second electrode layer 122 over the second substrate 121.
Like the first electrode layer 112, the second electrode layer
122 can have a plurality of separate electrodes arranged in
intervals.

[0036] The second hydrophobic layer 123 is disposed
under the second electrode layer 122. Hydrophobic material
such as Teflon is used in the deposition process to form under
the second electrode layer 122. Also called a low friction
layer. the second hydrophobic layer 123 has very low friction
to allow free movement of the pumped fluid 2. If the pumped
fluid 2 already has required hydrophobic property, the second
hydrophobic layer 123 would not be needed.

[0037] Ifneeded, a dielectric layer can be inserted between
the second electrode layer 122 and the second hydrophobic
layer 123. Furthermore, the second electrode layer 122 can
have a plurality of separate electrodes spaced in intervals,
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matching in design and position with the corresponding elec-
trodes of the first electrode layer 112. Alternatively, the sec-
ond electrode layer 122 can have different electrodes from the
first electrode layer 112 to fabricate more complicated micro
articles.

[0038] The above discussions are for the second electrode
plate 12. The following discussions are focused on the spac-
ing component 13. The spacing component 13 is made of an
insulating material. With no structural restrictions, the spac-
ing component 13 canbe a frame as in the instant embodiment
oraplurality of cylindrical members. The spacing component
13 is located in between the first electrode plate 11 and the
second electrode plate 12 in separating the two, while holding
the pumped fluid 2 and the surrounding fluid 3 in between the
first electrode plate 11 and the second electrode plate 12. The
thickness of the spacing component 13 corresponds to the
thickness of the micro article. Therefore, a thicker micro
article would be obtained by using a thicker spacing compo-
nent 13.

[0039] Please refer to FIG. 4, which describes the steps for
using the device for fabricating micro articles 1. In other
words, the method for fabricating micro articles of the instant
embodiment is discussed as follows.

[0040] First, or step S101, the pumped fluid 2 and the sur-
rounding fluid 3 are disposed in between the first electrode
plate 11 and the second electrode plate 12. Electric voltage is
applied onto the storage electrode 1121 and the second elec-
trode layer 122. Thereby, the pumped fluid 2 stays on the
storage electrode 1121, and the surrounding fluid 3 surrounds
the pumped fluid 2.

[0041] Next, or step S103, electric voltage is applied to the
flow channel electrode 1123 and the forming electrode 1122
of the first electrode plate 11, and the second electrode plate
12. Thereby, the pumped fluid 2 is forced to flow from the
storage electrode 1121, through the flow channel electrode
1123, to the forming electrode 1122. Based on the design of
the forming electrode 1122, the pumped fluid 2 is shaped
accordingly.

[0042] Next, or step S105, the shaped pumped fluid 2 is
solidified. Based on the type of the pumped fluid 2, different
solidification method can be used. The easiest method is to
blend curing agent into the pumped fluid 2, and the pumped
fluid 2 is left to solidify as time passes.

[0043] FIG. 5 shows a faster solidification process by add-
ing heat to the shaped pumped fluid 2. In other words, the
device for fabricating micro articles 1 includes a heater 14.
The heater 14 can be any heat generating member that can
provide heat to the first electrode plate 11 or the second
electrode plate 12 or both. In turn, heat is transferred to the
pumped fluid 2 and solidifies accordingly.

[0044] As shown in FIG. 6, a faster solidification process
can also be achieved by shining ultraviolet light onto the
pumped fluid 2 after being shaped. In other words, the device
for fabricating micro articles 1 includes an ultraviolet light
generating member 15. By shining ultraviolet light to the
pumped fluid 2 through the first electrode plate 11 or the
second electrode plate 12 or both, which are transparent, the
pumped fluid 2 gradually solidifies. When shining the ultra-
violet light, the light projection area is controlled such that the
light only shines over the pumped fluid 2 at the area of the
forming electrode 1122. Therefore, the rest portions of the
pumped fluid 2 would not solidify.

[0045]  Alternatively, a cooling member can be used to cool
the pumped fluid 2 below the corresponding freezing tem-
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perature, thereby solidifying the pumped fluid 2. The proce-
dure would include cooling the first electrode plate 11 or the
second electrode plate 12 or both, which in turn cools the
pumped fluid 2.

[0046] Next, or step S107, the solidified pumped fluid 2 is
extracted. FIG. 7 shows one of the extraction techniques. The
solidified pumped fluid 2 is sticking to the second electrode
plate 12. By lifting the second electrode plate 12 upward, the
solidified pumped fluid 2 would be moved away from the first
electrode plate 11. Lastly, by separating the solidified
pumped fluid 2 from the second electrode plate 12, a finished
product of micro article is attained.

[0047] The above discussions describe the method for fab-
ricating a micro article step by step. If the micro article has a
plurality of different cross-sections, the device for fabricating
micro articles 1 of the instant disclosure still suffice. Please
refer to FIGS. 8 and 9, which explain the method for fabri-
cating micro articles with different cross-sections. The steps
continue from step S107.

[0048] First, or step S201, place the solidified pumped fluid
2 and the second electrode plate 12 on top of a thicker spacing
component, defined here as a second spacing component
13A. As a result, the second electrode plate 12 becomes
opposite of another first electrode plate, defined here as a third
electrode plate 11A. In other words, the solidified pumped
fluid 2 is in between the third electrode plate 11A and the
second electrode plate 12. Structurally, the third electrode
plate 11A is similar to the first electrode plate 11. Defined as
a second forming electrode 1122A, the forming electrode of
the third electrode plate 11A has a shape that matches a
different cross-section of the micro article. The thickness of
the second spacing component 13 A corresponds to the thick-
ness of the other cross-section of the micro article.

[0049] The next step, 3203, is similar to step S101, where
another pumped fluid, defined here as a second pumped fluid
2A, and another surrounding fluid, defined here as a second
surrounding fluid 3A, are placed in between the third elec-
trode plate 11A and the second electrode plate 12. For fluid
type, the second pumped fluid 2A can be the same as the
pumped fluid 2, and the second surrounding fluid 3A can be
the same as the surrounding fluid 3.

[0050] The next step, S205, is similar to step S103, where
electric voltage is applied to the second forming electrode
1122A of the third electrode plate 11A and the second elec-
trode plate 12. Thereby, the second pumped fluid 2A is forced
to flow to the second forming electrode 1122A. In turn, the
second pumped fluid 2A is shaped according to the design of
the second forming electrode 1122A, which matches to
another cross-section of the micro article.

[0051] Next, or step S207, the second pumped fluid 2A is
solidified and combines with the earlier solidified pumped
fluid 2. Based on the type of the second pumped fluid 2A,
different solidification process can be selected such as by
direct solidification, heating, cooling, or ultraviolet light pro-
jection.

[0052] Lastly, or step S209, the combined structure of
solidified second pumped fluid 2A and solidified pumped
fluid 2 is extracted, with extraction method based on step
S107. Thus, the finished product of the micro structure with a
plurality of different cross-sections is formed.

[0053] Noteworthy, all above discussions are based on
using the pumped fluid 2 in forming the micro articles. How-
ever, the surrounding fluid 3 can also be solidified for the
fabrication process. In such scenario, the pumped fluid 2
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would be a non-solidifiable material, and the surrounding

fluid 3 would be a solidifiabe liquid such as a solidifiable

polymer material. The shape of the forming electrode 1122

would correspond to an inner cross-section of the micro

article.

[0054] In addition, the pumped fluid 2, or the second

pumped fluid 2A, may be disposed directly onto the forming

electrode 1122 by processes such as spraying or injection.

Hence, the first electrode layer 112 would not need to include

the storage electrode 1121 and the channel flow electrode

1123, which saves the manufacturing cost.

[0055] Furthermore, the number of forming electrode 1122

for the above embodiments is not restricted. The first sub-

strate 111 may include a plurality of forming electrodes 1122,

The forming electrodes 1122 may be connected or separated

with same or different shapes. Thereby, a plurality of micro

articles with identical or different structures can be fabricated
at one time.

[0056] Based on the above discussions, the device and

method for fabricating micro articles has the following char-

acteristics:

[0057] 1. The first electrode plate 11 (or the third electrode
plate 11A) and the second electrode plate 12 are easier to
manufacture in comparison to the tooling for the conven-
tional hot embossing process. The distinction gets more
significant as the scale of the micro articles becomes
smaller.

[0058] 2.Because the first electrode plate 11 and the second
electrode plate 12 have no significant concave or convex
structures, the solidified pumped fluid 2 or the surrounding
fluid 3 has less contact surface with the first electrode plate
11 and the second electrode plate 12. Therefore, the sepa-
ration process of the micro article from the first electrode
plate 11 or the second electrode plate 12 is easier, with less
materials be left on the first electrode plate 11 or the second
electrode plate 12.

[0059] 3. The device for fabricating micro articles 1 has no
moving parts. There is no noise, vibration, or wearing
parts. Thereby, the service life is longer.

[0060] 4. The fabrication process of the micro article is very
fast, with completion within several minutes. Only a small
amount of electrical energy is used.

[0061] 5. The volume of the pumped fluid 2 and the sur-
rounding fluid 3 can be easily controlled, with only a small
amount of pumped fluid 2 and the surrounding fluid 3 are
needed to fabricate the micro article.

[0062] 6. Different cross-sections and thicknesses of the
micro articles can be fabricated without restrictions.

[0063] 7. A flexible micro article can be fabricated if the
solidified pumped fluid 2 or solidified surrounding fluid 3
is flexible. It can be further fabricated in flexible first sub-
strate 111 and second substrate 121. The flexibility of the
solidified fluid and the substrates do not adversely affect
the ability of the fabrication.

[0064] 8. When using the micro article as an etching mask
of the etching process, the spin coating and photoresist
process can be skipped during the lithography process. The
total fabrication time and material usage are reduced, along
with using cheaper materials. In addition, manufacturing
apparatus such as lithography stepper would no long be
needed, which saves manufacturing cost.

[0065] The descriptions illustrated supra set forth simply

the preferred embodiments of the instant disclosure; however,

the characteristics of the instant disclosure are by no means
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restricted thereto. All changes, alternations, or modifications
conveniently considered by those skilled in the art are deemed
to be encompassed within the scope of the instant disclosure
delineated by the following claims.

What is claimed is:

1. A device for fabricating micro articles, comprising:

a first electrode plate having a first substrate and a first
electrode layer, wherein the first electrode layer is dis-
posed on one side of the first substrate, wherein the first
electrode layer having a forming electrode, wherein the
forming electrode correspondingly matches a cross-sec-
tion of the micro article;

a second electrode plate having a second substrate and a
second electrode layer, wherein the second electrode
layer is disposed on one side of the second substrate
opposite to the first electrode layer; and

a spacing component disposed in between the first elec-
trode plate and the second electrode plate, wherein the
thickness of the spacing component corresponds to the
thickness of the micro article.

2. The device for fabricating micro articles according to
claim 1, wherein the first electrode layer has a storage elec-
trode and a flow channel electrode; the flow channel electrode
is connected to the storage electrode and the forming elec-
trode respectively.

3. The device for fabricating micro articles according to
claim 1, farther comprising a heater for heating at least one of
the first and the second electrode plate.

4. The device for fabricating micro articles according to
claim 2, further comprising a heater for heating at least one of
the first and the second electrode plate.

5. The device for fabricating micro articles according to
claim 1, further comprising a cooler for cooling at least one of
the first and the second electrode plate.

6. The device for fabricating micro articles according to
claim 2, further comprising a cooler for cooling at least one of
the first and the second electrode plate.

7. The device for fabricating micro articles according to
claim 1, further comprising an ultraviolet light generating
member for providing ultraviolet light to at least one of the
first and the second electrode plate.

8. The device for fabricating micro articles according to
claim 2, further comprising an ultraviolet light generating
member for providing ultraviolet light to at least one of the
first and the second electrode plate.

9. The device for fabricating micro articles according to
claim 1, further comprising a pumped fluid and a surrounding
fluid disposed in between the first electrode plate and the
second electrode plate, wherein the surrounding fluid sur-
rounds the pumped fluid, and wherein the two fluids are
immiscible.

10. The device for fabricating micro articles according to
claim 2, further comprising a pumped fluid and a surrounding
fluid disposed in between the first electrode plate and the
second electrode plate, wherein the surrounding fluid sur-
rounds the pumped fluid, and wherein the two fluids are
immiscible.

11. A method for fabricating micro articles, comprising the
steps of:

disposing a pumped fluid and a surrounding fluid in
between a first electrode plate and a second electrode
plate, wherein the surrounding fluid surrounds the
pumped fluid but are immiscible;
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applying electric voltage to the first electrode plate and the
second electrode plate for causing the pumped fluid to
flow onto a forming electrode of the first electrode plate,
whereby the pumped fluid is shaped according to the
shape of the forming electrode, and wherein the shape of
the forming electrode correspondingly matches a cross-
section of the micro article;

solidifying the pumped fluid; and

extracting the product made of the solidified pumped fluid.

12. The method for fabricating micro articles according to
claim 11, wherein, heat is added to the pumped fluid for
solidifying the pumped fluid.

13. The method for fabricating micro articles according to
claim 11, wherein, the pumped fluid is cooled for solidifying
the pumped fluid.

14. The method for fabricating micro articles according to
claim 11, wherein, an ultraviolet light is shined onto the
pumped fluid for solidifying the pumped fluid.

15. The method for fabricating micro articles according to
claim 11, wherein the extraction of the product of the solidi-
fied pumped fluid on the second electrode plate is by lifting
the second electrode plate, and wherein the product of the
solidified pumped fluid moves with the second electrode
plate.

16. The method for fabricating micro articles according to
claim 12, wherein the extraction of the product of the solidi-
fied pumped fluid on the second electrode plate is by lifting
the second electrode plate, and wherein the solidified pumped
fluid moves with the second electrode plate.

17. The method for fabricating micro articles according to
claim 13, wherein the extraction of the product of the solidi-
fied pumped fluid on the second electrode plate is by lifting
the second electrode plate, and wherein the product of the
solidified pumped fluid moves with the second electrode
plate.

18. The method for fabricating micro articles according to
claim 14, wherein the extraction of the product of the solidi-
fied pumped fluid on the second electrode plate is by lifting
the second electrode plate, and wherein the product of the
solidified pumped fluid moves with the second electrode
plate.
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19. The method for fabricating micro articles according to
claim 11, further comprising the steps of:

moving the second electrode plate to the opposite of a third
electrode plate, wherein the solidified pumped fluid is
disposed in between the third electrode plate and the
second electrode plate;

disposing a second pumped fluid and a second surrounding
fluid in between the third electrode plate and the second
electrode plate;

applying electric voltage to the third electrode plate and the
second electrode plate, wherein the second pumped fluid
is forced to flow onto a second forming electrode of the
third electrode plate; the second pumped fluid is shaped
according 1o the shape of the second forming electrode;
and the second forming electrode correspondingly
matches another cross-section of the micro article:

solidifying the second pumped fluid, wherein the solidified
second pumped fluid is combined to the solidified
pumped fluid; and

extracting the product made of the solidified pumped fluid
and the solidified second pumped fluid.

20. A method for fabricating micro articles, comprising the
steps of:
disposing a pumped fluid and a surrounding fluid in
between a first electrode plate and a second electrode
plate; wherein the surrounding fluid surrounds the
pumped fluid and the two fluids are immiscible;

applying electric voltage to the first electrode plate and the
second electrode plate for causing the pumped fluid to
flow onto a forming electrode ofthe first electrode plate;
the pumped fluid is shaped according to the shape of the
forming electrode, wherein the shape of the forming
electrode corresponds to an inner cross-section of the
micro article;

solidifying the surrounding fluid; and
extracting the product made by the solidified surrounding
fluid.



