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providing the working fluid K
comprising a first components k01
and a second component k02 with
different characteristics

-~_-nl100

¢

providing the uniformly dividing
unit W1 relatively rotated with
respect to the reference axis al-al
and utilized to uniformly divide the
working fluid K

_-n102

¢

providing the centrifugal slot C3
and the separation channel C4 to
centrifugally separate the first and
second components k01 and k02 of
the working fluid K located at the
uniformly dividing unit W1 under a
capillarity force as well as the
resultant of a Coriolis force, a
centrifugal force and a siphon force
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FIG. 4
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ANALYTICAL SYSTEM, AND ANALYTICAL
METHOD AND FLOW STRUCTURE
THEREOF

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This Application claims priority of Taiwan Patent
Application No. 097119687, filed on May 28, 2008, the
entirety of which is incorporated by reference herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a flow structure, and
in particular relates to an analytical system, and analytical
method and flow structure capable of utilizing an inertial
force (e.g., Coriolis force) generated by an inertia phenomena
(e.g., Coriolis acceleration) by a rotating element to result in
a fluid reaction, wherein separation of a tested specimen
comprising different components with different characteris-
tics are performed.

[0004] 2. Description of the Related Art

[0005] In general, a conventional fluid separation device
has a complicated structure. U.S. Pat, No. 6,548,788, for
example, discloses methods and an apparatus for performing
microanalytic and microsynthetic analyses and procedures.
The fluid separation apparatus comprises a microchannel to
control the movement of fluid. However, the microchannel
must be manufactured by using micromaching technology.
Thus, when compared with plastic injection technology, the
cost of the fluid separation apparatus is high.

[0006] U.S. Pat. Nos. 5,061,381 and 5,089,417 also dis-
close fluid separation devices having complicated structures
and high manufacturing costs.

BRIEF SUMMARY OF THE INVENTION

[0007] The invention provides a flow structure with a
simple structure capable of decreasing manufacturing costs
for fluid separation devices. The flow structure of the inven-
tion is suitable for performing separation of a tested specimen
comprising a first component and a second component with
different characteristics therebetween. The flow structure
comprises a first compartment, a second compartment, a third
compartment and a fourth compartment.

[0008] The second compartment is connected to the first
compartment and rotated with respect to a reference axis. The
tested specimen is transmitted to the second compartment
when the tested specimen is disposed in the first compart-
ment. The third compartment connected to the second com-
partment comprises a first cushion region and a second cush-
ion region connects to the first cushion region. The tested
specimen located at the second compartment is transmitted to
the third compartment at a first predetermined period of time
when the second compartment is rotated with respect to the
reference axis about a first direction, and the separation of the
first and second components of the tested specimen located at
the first cushion region of the third compartment is performed
at a second predetermined period of time. The first predeter-
mined period of time is prior to the second predetermined
period of time, and the second cushion region of the third
compartment is filled with the separated first component. The
fourth compartment is connected to the third compartment.
The first component of the tested specimen located at the
second cushion region of the third compartment is transmit-
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ted to the fourth compartment when the rotating second com-
partment is stopped with respect to the reference axis and
delayed after a particular period of time. The separated first
component located at the fourth compartment is outwardly
transmitted by an acting force via the fourth compartment
when the second compartment that was stopped and begins to
rotate about a second direction different from the first direc-
tion with respect to the reference axis, so that the first com-
ponent is completely separated from the second component.
[0009] Further, the invention provides ananalytical system.
The analytical system comprises a working fluid, a uniform
dividing unit, a separation unit and a centrifugal chamber.
[0010] The working fluid comprises a first component and
a second component with different characteristics. The uni-
form dividing unit relatively rotated with respect to a refer-
ence axis is utilized to uniformly divide the working fluid.
The separation unit utilized to centrifugally separate the first
and second components of the working fluid located at the
uniform dividing unit comprises a centrifugal chamber and a
separation channel. The centrifugal chamber comprising a
first cushion region and a second cushion region connects to
the first cushion region. The working fluid located at the
uniform dividing unit is transmitted to the centrifugal cham-
ber at a first predetermined period of time when the uniform
dividing unit is rotated with respect to the reference axis about
a first direction, and the separation of the first and second
components of the working fluid located at the first cushion
region of the centrifugal chamber is performed at a second
predetermined period of time. The first predetermined period
of time is prior to the second predetermined period of time,
and the second cushion region of the centrifugal chamber is
filled with the separated first component. The separation
channel is connected to the centrifugal chamber. The first
component of the working fluid located at the first cushion
region and the second cushion region of the centrifugal cham-
ber is transmitted to the separation channel when the rotating
uniform dividing unit is stopped with respect to the reference
axis and delayed after a particular period of time, and the
separated first component located at the separation channel is
outwardly transmitted by an acting force via the separation
channel when the uniform dividing unit that was stopped
begins to rotate about a second direction different from the
first direction with respect to the reference axis, so that the
first component is completely separated from the second
component.

[0011] Additionally, the invention provides an analytical
method. The analytical method comprises the steps of: pro-
viding a working fluid comprising a first component and a
second component with different characteristics providing a
uniform dividing unit relatively rotated with respect to a
reference axis to uniformly divide the working fluid and pro-
viding a centrifugal chamber and a separation channel to
centrifugally separate the first and second components of the
working fluid located at the uniform dividing unit. The cen-
trifugal chamber comprises a first cushion region and a sec-
ond cushion region connecting to the first cushion region.
[0012] The working fluid located at the uniform dividing
unit is transmitted to the centrifugal chamber at a first prede-
termined period of time when the uniform dividing unit is
rotated with respect to the reference axis about a first direc-
tion, and the separation of the first and second components of
the working fluid located at the first cushion region of the
centrifugal chamber is performed at a second predetermined
period of time. The first predetermined period of time is prior
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to the second predetermined period of time, and the second
cushion region of the centrifugal chamber is filled with the
separated first component. The separation channel is con-
nected to the centrifugal chamber. The first component of the
working fluid located at the first cushion region and the sec-
ond cushion region of the centrifugal chamber is transmitted
to the separation channel when the rotating uniform dividing
unit is stopped with respect to the reference axis and delayed
after a particular period of time, and the separated first com-
ponent located at the separation channel is outwardly trans-
mitted by an acting force via the separation channel when the
uniform dividing unit that was stopped begins to rotate about
a second direction different from the first direction with
respect to the reference axis, so that the first component is
completely separated from the second component.

[0013] A detailed description is given in the following
embodiments with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The present invention can be more fully understood
by reading the subsequent detailed description and examples
with references made to the accompanying drawings,
wherein:

[0015] FIG. 1A is an assembled perspective view of a flow
structure of the invention;

[0016] FIG. 1B is an exploded perspective view of the flow
structure of FIG. 1A;

[0017] FIG. 2Ais a perspective view of a main body of the
flow structure of FIG. 1A;

[0018] FIG. 2B is another perspective view of the main
body of the flow structure of FIG. 1A,

[0019] FIG. 2C is a perspective view of another main body
of the flow structure of the invention;

[0020] FIG. 3 is a partially enlarged view of a single flow
path of the flow structure of zone (Y) in FIG. 2B;

[0021] FIG. 4 is an operation flow chart of an analytical
system of the invention;

[0022] FIG. 5A is a schematic view of a tested specimen
transmitted to a first compartment of the single flow path;
[0023] FIG. 5B is a schematic view of part of the tested
specimen located at the first compartment to be transmitted to
a second compartment after a division process;

[0024] FIG.5C is a schematic view ofthe main body of the
flow structure rotated about a first direction with respect to a
reference axis;

[0025] FIG. 5D is a schematic view of a separated first
component being transmitted to a fourth compartment when
the main body of the flow structure of FIG. 5C is stopped and
delayed after a particular period;

[0026] FIG. 5E is a schematic view of the separated first
component being transmitted to a fifth compartment via the
fourth compartment when the main body of the flow structure
that was stopped of FIG. 5D begins to rotate about a second
direction with respect to the reference axis; and

[0027] FIGS. 6A to 6C are schematic views of biochemical
reaction and optical detection performed by an analytical
system of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0028] The following description is made for the purpose of
illustrating the general principles of the invention and should
not be taken in a limiting sense. The scope of the invention is
best determined by reference to the appended claims.
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[0029] The invention provides a flow structure with a
simple structure capable of decreasing manufacturing costs
for fluid separation devices. The flow structure of the inven-
tion is suitable for performing separation of a tested specimen
comprising a first component and a second component with
different characteristics therebetween. The flow structure
comprises a first compartment, a second compartment, a third
compartment and a fourth compartment.

[0030] The second compartment is connected to the first
compartment and rotated with respect to a reference axis. The
tested specimen is transmitted to the second compartment
when the tested specimen is disposed in the first compart-
ment. The third compartment connected to the second com-
partment comprises a first cushion region and a second cush-
ion region connects to the first cushion region. The tested
specimen located at the second compartment is transmitted to
the third compartment at a first predetermined period of time
when the second compartment is rotated with respect to the
reference axis about a first direction, and the separation of the
first and second components of the tested specimen located at
the first cushion region of the third compartment is performed
at a second predetermined period of time. The first predeter-
mined period of time is prior to the second predetermined
period of time, and the second cushion region of the third
compartment is filled with the separated first component. The
fourth compartment is connected to the third compartment.
The first component of the tested specimen located at the
second cushion region of the third compartment is transmit-
ted to the fourth compartment when the rotating second com-
partment is stopped with respect to the reference axis and
delayed after a particular period of time. The separated first
component located at the fourth compartment is outwardly
transmitted by an acting force via the fourth compartment
when the second compartment that was stopped and begins to
rotate about a second direction different from the first direc-
tion with respect to the reference axis, so that the first com-
ponent is completely separated from the second component.

[0031] The flow structure further comprises a fifth com-
partment connected to the fourth compartment, wherein the
separated first component located at the fourth compartment
is outwardly transmitted to the fifth compartment by the act-
ing force when the second compartment that was stopped and
begins to rotate about the second direction different from the
first direction with respect to the reference axis, so that the
first component is completely separated from the second
component.

[0032] The flow structure further comprises a first channel
connected between the first compartment and the second
compartment.

[0033] The flow structure further comprises a second chan-
nel connected between the second compartment and the third
compartment. The second channel is radially distributed with
respect to the reference axis. The second channel is a capillary
channel. The first component of the tested specimen located
at the second cushion region of the third compartment is
automatically transmitted to the fourth compartment under a
capillary function when the rotating second compartment is
stopped. The second cushion region of the third compartment
is a linear capillary channel. The fourth compartment is a
linear capillary channel. A first angle is formed between the
first cushion region and the second cushion region of the third
compartment. The first angle is not greater than 30 degrees. A
second angle is formed between the second cushion region of
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the third compartment and the fourth compartment. The sec-
ond angle is not less than 90 degrees.

[0034] The flow structure further comprises a transitive
channel disposed between the second cushion region of the
third compartment and the fourth compartment. The second
compartment and the first cushion region of the third com-
partment are radially distributed with respect to the reference
axis.

[0035] The flow structure further comprises a sixth com-
partment connected to the third compartment and the fourth
compartment.

[0036] The flow structure further comprises a main body
having a base surface. The first compartment, the second
compartment, the first cushion region and the second cushion
region of the third compartment and the fourth compartment
comprise chamber structures which are formed together on
the base surface of the main body. The depths of the chamber
structures of the second cushion region of the third compart-
ment and the fourth compartment are less than that of the first
compartment and the first cushion region of the third com-
partment. The first cushion region of the third compartment
comprises a first region connected to the second compartment
and a second region connected to the first region, and a chan-
nel-depth difference is formed between the first compartment
and the second compartment. A middle region is located
between the first region and the second region, wherein chan-
nel-depth differences are respectively formed between the
first region and the middle region and between the second
region and the middle region, and the second cushion region
is connected to the middle region.

[0037] The acting force comprises a Coriolis force gener-
ated by Coriolis acceleration. The tested specimen is moved
by an accelerating motion in the first predetermined period of
time with respect to the reference axis. The tested specimen is
moved by a uniform velocity motion in the second predeter-
mined period of time with respect to the reference axis. A
specific gravity of the first component is different from that of
the second component.

[0038] Further, the invention provides an analytical system.
The analytical system comprises a working fluid, a uniform
dividing unit, a separation unit and a centrifugal chamber.
[0039] The working fluid comprises a first component and
a second component with different characteristics. The uni-
form dividing unit relatively rotated with respect to a refer-
ence axis is utilized to uniformly divide the working fluid.
The separation unit utilized to centrifugally separate the first
and second components of the working fluid located at the
uniform dividing unit comprises a centrifugal chamber and a
separation channel. The centrifugal chamber comprising a
first cushion region and a second cushion region connects to
the first cushion region. The working fluid located at the
uniform dividing unit is transmitted to the centrifugal cham-
ber at a first predetermined period of time when the uniform
dividing unit is rotated with respect to the reference axis about
a first direction, and the separation of the first and second
components of the working fluid located at the first cushion
region of the centrifugal chamber is performed at a second
predetermined period of time. The first predetermined period
of time is prior to the second predetermined period of time,
and the second cushion region of the centrifugal chamber is
filled with the separated first component. The separation
channel is connected to the centrifugal chamber. The first
component of the working fluid located at the first cushion
region and the second cushion region of the centrifugal cham-
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ber is transmitted to the separation channel when the rotating
uniform dividing unit is stopped with respect to the reference
axis and delayed after a particular period of time, and the
separated first component located at the separation channel is
outwardly transmitted by an acting force via the separation
channel when the uniform dividing unit that was stopped
begins to rotate about a second direction different from the
first direction with respect to the reference axis, so that the
first component is completely separated from the second
component.

[0040] The separation unit further comprises a detection
chamber connected to the separation channel, wherein the
separated first component located at the separation channel is
outwardly transmitted to the detection chamber by the acting
force when the uniform dividing unit that was stopped begins
to rotate about the second direction different from the first
direction with respect to the reference axis, so that the first
component is completely separated from the second compo-
nent. A specific gravity of the first component is different
from that of the second component. The working fluid is a
blood, the first component is a plasma, and the second com-
ponent is a blood cell.

[0041] The separation unit comprises a second channel
connected between the uniform dividing unit and the centrifu-
gal chamber. The second channel is radially distributed with
respect to the reference axis. The second channel is a capillary
channel. The first component of the working fluid located at
the second cushion region of the centrifugal chamber is auto-
matically transmitted to the separation channel under a cap-
illary function when the rotating uniform dividing unit is
stopped.

[0042] The second cushion region of the centrifugal cham-
ber is a linear capillary channel. The separation channel is a
linear capillary channel. A first angle formed between the first
cushion region and the second cushion region of the centrifu-
gal chamber is not greater than 30 degrees. A second angle
formed between the second cushion region of the centrifugal
chamber and the separation channel is not less than 90
degrees.

[0043] The separation unit further comprises a transitive
channel disposed between the second cushion region of the
centrifugal chamber and the separation channel. The uniform
dividing unit and the first cushion region of the centrifugal
chamber are radially distributed with respect to the reference
axis.

[0044] The separation unit further comprises an exhaust
slot connected to the centrifugal chamber and the separation
channel.

[0045] The analytical system further comprises a main
body having a base surface. The uniform dividing unit, the
first cushion region and the second cushion region of the
centrifugal chamber and the separation channel comprise
slotted structures which are formed together on the base sur-
face of the main body.

[0046] The depths of the slotted structures of the second
cushion region of the centrifugal chamber and the separation
channel are less than that of the first compartment and the first
cushion region of the centrifugal chamber.

[0047] The first cushion region of the centrifugal chamber
comprises a first region connected to the uniform dividing
unit and a second region connected to the first region, and a
channel-depth difference is formed between the first com-
partment and the uniform dividing unit. The analytical system
further comprises a middle region located between the first
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region and the second region, wherein channel-depth differ-
ences are respectively formed between the first region and the
middle region and between the second region and the middle
region, and the second cushion region is connected to the
middle region.

[0048] The acting force comprises a Coriolis force gener-
ated by Coriolis acceleration. The working fluid is moved by
an accelerating motion in the first predetermined period of
time with respect to the reference axis. The working fluid is
moved by a uniform velocity motion in the second predeter-
mined period of time with respect to the reference axis.

[0049] The analytical system further comprises a plurality
of objects with a first marked substance and disposed in the
uniform dividing unit, and the working fluid further com-
prises a second marked substance capable of bonding to the
first marked substance of the objects.

[0050] The objects comprise glass balls, magnetic balls or
other carriers. The first marked substance comprises a con-
junctive DNA or RNA, a protein, a biomarker, an antibody,
cell, or other biomoleculars. The second marked substance
comprises a markable complementary DNA or RNA, a sub-
strate, an enzyme, a coenzyme, a complement, an antigen,
other cells or biomoleculars.

[0051] Additionally, the invention provides an analytical
method. The analytical method comprises the steps of: pro-
viding a working fluid comprising a first component and a
second component with different characteristics providing a
uniform dividing unit relatively rotated with respect to a
reference axis to uniformly divide the working fluid and pro-
viding a centrifugal chamber and a separation channel to
centrifugally separate the first and second components of the
working fluid located at the uniform dividing unit. The cen-
trifugal chamber comprises a first cushion region and a sec-
ond cushion region connecting to the first cushion region.

[0052] The working fluid located at the uniform dividing
unit is transmitted to the centrifugal chamber at a first prede-
termined period of time when the uniform dividing unit is
rotated with respect to the reference axis about a first direc-
tion, and the separation of the first and second components of
the working fluid located at the first cushion region of the
centrifugal chamber is performed at a second predetermined
period of time. The first predetermined period of time is prior
to the second predetermined period of time, and the second
cushion region of the centrifugal chamber is filled with the
separated first component. The separation channel is con-
nected to the centrifugal chamber. The first component of the
working fluid located at the first cushion region and the sec-
ond cushion region of the centrifugal chamber is transmitted
to the separation channel when the rotating uniform dividing
unit is stopped with respect to the reference axis and delayed
after a particular period of time, and the separated first com-
ponent located at the separation channel is outwardly trans-
mitted by an acting force via the separation channel when the
uniform dividing unit that was stopped begins to rotate about
a second direction different from the first direction with
respect to the reference axis, so that the first component is
completely separated from the second component.

[0053] The analytical method further provides a detection
chamber connected to the separation channel, wherein the
separated first component located at the separation channel is
outwardly transmitted to the detection chamber by the acting
force when the second compartment that was stopped, begins
to rotate about the second direction different from the first
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direction with respect to the reference axis, so that the first
component is completely separated from the second compo-
nent.

[0054] The analytical method further provides a second
channel connected between the second compartment and the
centrifugal chamber. The second channel is radially distrib-
uted with respect to the reference axis. The first component of
the working fluid located at the second cushion region of the
centrifugal chamber is automatically transmitted to the sepa-
ration channel under a capillary function when the rotating
second compartment is stopped. A first angle formed between
the first cushion region and the second cushion region of the
centrifugal chamber is not greater than 30 degrees. A second
angle formed between the second cushion region of the cen-
trifugal chamber and the separation channel is not less than 90
degrees.

[0055] Theanalytical method further comprises a transitive
channel disposed between the second cushion region of the
centrifugal chamber and the separation channel. The acting
force comprises a Coriolis force generated by Coriolis accel-
eration. The working fluid is moved by an accelerating
motion in the first predetermined period of time with respect
to the reference axis. The working fluid is moved by a uniform
velocity motion in the second predetermined period of time
with respect to the reference axis. The analytical method
further comprises a plurality of objects with a first marked
substance and disposed in the uniform dividing unit, and the
working fluid further comprises a second marked substance
capable of bonding to the first marked substance of the
objects. The first marked substance comprises a conjunctive
DNA or RNA, a protein, a biomarker, an antibody, cell, or
other biomoleculars. The second marked substance com-
prises a markable complementary DNA or RNA, a substrate,
an enzyme, a coenzyme, a complement, an antigen, other
cells or biomoleculars. A specific gravity of the first compo-
nent is different from that of the second component.

[0056] FIG. 1A is an assembled perspective view of a flow
structure M of the embodiment, and FIG. 1B is an exploded
perspective view of the flow structure M of FIG. 1A.

[0057] The flow structure M comprises a main body B1, an
upper cover B2 and a lower cover B3. The main body B1
configured with flow paths is disposed between the upper
cover B2 and the lower cover B3, and the flow paths of the
main body Bl is covered by the upper cover B2. Thus, a
closed space is formed between the main body B1 and the
upper cover B2. In this embodiment, the upper cover B2 is a
membrane utilized to bond to the main body B1 by packag-
ing. The flow structure M of the embodiment is capable of
performing uniform division and separation of a working
fluid (e.g., a blood, a sample ora tested specimen) comprising
several components with different characteristics (e.g. spe-
cific gravities), thereby performing analysis and detection of
the working fluid.

[0058] FIG. 2A is a perspective view of a main body B 1 of
the flow structure of F1G. 1B, and FIG. 2B is another perspec-
tive view ofthe main body B1 of the flow structure of FIG. 1B.
The main body B1 comprises a base surface b100, an injec-
tion hole b0, and a plurality of flow paths b1 connected to the
injection hole b0. The injection hole b0 and the flow paths bl
are disposed on the base surface b100. A reference axis al-al
is configured to define the location of the injection hole b0.
The flow paths b1, equally spaced from each other and cen-
trally disposed with respect to the reference axis al-al, are
symmetrically and radially distributed along radial directions



US 2009/0298092 A1

X1, respectively. The main body B1 is rotated with respect to
the reference axis al-al about a first direction N1 or a second
direction N2. In this embodiment, the amount of the flow
paths b1 is four.

[0059] Although the four flow paths bl are symmetrically
formed as well as the injection hole b0 and the flow paths bl
are disposed on the same plane base surface b100, all is not
limited thereto. The amount of the flow paths bl and the
location of the injection hole b0 and the flow paths bl can
have various modifications and similar arrangements, as long
as the uniform division and separation of the working fluid
can be achieved. To briefly describe the structure of the main
body B1, a single flow path b1 is utilized.

[0060] The flow path b1 comprises a first compartment C1,
a second compartment C2, a third compartment C3, a fourth
compartment C4, a fifth compartment C5, a sixth compart-
ment C6, a first channel V1 (see FIG. 2B), a second channel
V2, atransitive channel V3 and two exhaust channels V4/V5.
The first compartment C1, the second compartment C2, the
third compartment C3, the fourth compartment C4, the fifth
compartment C5, the sixth compartment C6, the first channel
V1, the second channel V2, the transitive channel V3 and the
exhaust channels V4/V5 are slotted structures which are
formed together on the base surface b100 of the main body
B1.

[0061] In one embodiment, the upper cover B2 is removed
before the analytical system is used, thereby connecting the
first compartment C1 and the sixth compartment C6 to the
atmospheric surrounding. Note that the first compartment C1
is a specimen injection hole, and the sixth compartment C6 is
an exhaust hole.

[0062] With respect to the function of the flow paths b1 of
the main body B1 of the flow structure M, each flow path bl
mainly comprises a uniform dividing unit W1, a separation
unit W2, an exhaust unit W3 and a detection unit W4.
[0063] The uniform dividing unit W1 comprises the first
compartment C1, the second compartment C2, the first chan-
nel V1 and the second channel V2.

[0064] In one embodiment, the first compartment C1 is an
annular chamber structure disposed on the base surface b100,
thereby forming the first compartment C1 as a receiving room
for the injection hole b0. The second compartment C2 is a
uniformly dividing chamber radially distributed along radial
directions X1 and disposed on the base surface b100 with
respect to the reference axis al-al. The first channel V1 is a
hollow portion disposed between the bottom of the first com-
partment C1 and the bottom of the second compartment C2,
thereby connecting the first compartment C1 to the second
compartment C2. The second channel V2 is a linear capillary
channel or slotted structure radially distributed along radial
directions X1 and disposed on the base surface b100 with
respect to the reference axis al-al and connected to the sec-
ond compartment C2, i.¢., the second compartment C2 serves
as a check valve or capillary valve. That is to say, the depth of
the second channel V2 is far less than that of the second
compartment C2.

[0065] The separation unit W2 comprises the third com-
partment C3, the transitive channel V3 and the fourth com-
partment C4.

[0066] The third compartment C3 is a centrifugal chamber
radially distributed along radial directions XI and disposed on
the base surface b100 with respect to the reference axis al-al.
One side of the third compartment C3 is connected to the
second channel V2 of the uniform dividing unit W1, i.e., the
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second channel V2 is disposed between the second compart-
ment C2 and the third compartment C3. The third compart-
ment C3 comprises a first cushion region ¢3-1 and a second
cushion region ¢3-2 connected to the first cushion region
¢3-1. With respect to the base surface b100, the first cushion
region ¢3-1 is a straight slotted structure comprising a first
region c30i, a second region ¢30j, and a middle region c300
connectively located between the first region ¢30; and the
second region c30j.

[0067] Referring to FIGS. 2B and 3, the first region c30:,
the middle region c¢300 and the second region c30; of the first
cushion region ¢3-1 of the third compartment C3 have depths
hi, h and hj, respectively. A difference hi-h is formed between
the depth hi of the first region ¢30i and the depth h of the
middle region c¢300. Another difference hj-h is formed
between the depth hj of the second region ¢30; and the depth
h of the middle region c300. The first region c30i constitutes
an upstream section of the centrifugal chamber to connect to
the second channel V2, the second region c30; constitutes the
downstream section of the centrifugal chamber, and the
middle region c300 located between the first region c30i and
the second region c30j connects to the second cushion region
¢3-2. With respect to the base surface b100, a slanted surface
S1 is formed between the first region ¢30i and the middle
region c300, and a perpendicular surface S2 is formed
between the second region ¢30j and the middle region c300.
[0068] The second cushion region ¢3-2 of the third com-
partment C3 is a linear capillary channel disposed on the base
surface b100 and connected to the middle region ¢300 of the
first cushion region c3-1. That is to say, the depth of the
second cushion region ¢3-2 is far less than the depth hi of the
first region c30i, the depth h of the middle region c¢300 or the
depth hj of the second region ¢30;. A first angle 6 formed
between the channel extended direction (radial direction X1)
of the first cushion region ¢3-1 and the extended direction of
the second cushion region ¢3-2 is preferably not greater than
30 degrees. In this embodiment, the first angle 0 is 23 degrees.
When the working fluid is injected into the first compartment
C1, probability of blocking the working fluid by the capillary
valve is high via the main body B1.

[0069] FIG. 2C is a perspective view of another main body
B1'. The main body B1' differs from the three connected
regions, i.e., the first region c30i, the second region c30; and
the middle region c300 of the main body B1, in that a first
cushion region ¢3-1' of the main body B1' is a straight slotted
structure formed by two connected regions, i.e., the first
region ¢30; and the middle region c30o0 of the described
embodiment are formed into a combined region ¢30k with a
depth h, thereby forming the first cushion region ¢3-1' of the
third compartment C3' of the main body B1' by the combined
region ¢30k and the second region ¢30;. When the working
fluid is injected into the first compartment C1, probability of
blocking the working fluid by the capillary valve is high via
the main body B1'.

[0070] The transitive channel V3 is a V-shaped capillary
channel or slotted structure disposed on the base surface b100
and connected between the second cushion region ¢3-2 of the
third compartment C3 and the fourth compartment C4. The
fourth compartment C4 is a linear capillary dividing channel
or slotted structure disposed on the base surface b100. That is,
the transitive channel V3 and the fourth compartment C4
having same depth is formed into a continuous capillary
channel or slotted structure, but the depths of the transitive
channel V3 and the fourth compartment C4 is far less than the
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depth hi of the first region c30i, the depth h of the middle
region ¢30o or the depth hj of the second region ¢30;. Note
that a second angle a formed between the extended directions
of the fourth compartment C4 and the second cushion region
¢3-2 is preferably not less than 90 degrees. In this embodi-
ment, the second angle a is about 95 degrees.

[0071] Based on the described structure, it is understood
that the second cushion region ¢3-2 of the third compartment
C3, the transitive channel V3 and the fourth compartment C4
are formed into a continuous capillary channel with single
depth, wherein the second cushion region c¢3-2 of the third
compartment centrifugal chamber C3 and the fourth compart-
ment separation channel C4 constitute an upstream section
and downstream section of the continuous capillary channel,
respectively.

[0072] Referring F1G. 3, FIG. 3 is a partially enlarged view
of a single flow path b1 of the flow structure M of zone Y in
FIG. 2B.

[0073] The detection unit W4 comprises the fifth compart-
ment C5 and a plurality of objects Q with a first marked
substance. The objects Q are selectively disposed in the sec-
ond compartment C2. The fifth compartment C5 is a cylin-
drical detection chamber disposed on the base surface b100
and connected to the separation channel C4. In this embodi-
ment, the objects Q are glass balls or glass micro-balls with
diameter ranging from 200 to 1000 micrometer (um), and the
first marked substance of the objects Q are a conjunctive DNA
or RNA, a protein, a biomarker, an antibody, cell, or other
biomoleculars. Additionally, it is noted that the glass balls are
formed by a pre-treatment process (e.g., physical or chemical
method is contained) with a single step or multiple steps, so
that the function of catching particular targets can be
achieved. A covering thin film is formed on the surfaces of the
glass balls by a physical method (e.g., heated under high
temperature, absorbed or deposited) or chemical method
(e.g., amination (—HH2), hydrogenation (—OH), corboxyl
group (—COOH) and aldehyde group (—CHO), etc.). Addi-
tionally, in other embodiments, the detection unit can be
included by the separation unit, and the objects can be mag-
netic balls, physical carriers or other structs.

[0074] The exhaust unit W3 comprises the exhaust chan-
nels V4/V5 and the exhaust chamber C6. The exhaust channel
V4 is a linear capillary channel or slotted structure disposed
on the base surface b100 and connected to the fifth compart-
ment C5. The exhaust chamber C6 is a cylindrical exhaust
chamber disposed on the base surface b100 and connected to
the exhaust channel V4. The exhaust channel V5 is a linear
capillary channel or slotted structure disposed on the base
surface b100 and disposed connectively between the exhaust
chamber C6 and the first cushion region ¢3-1 of the third
compartment C3. In the embodiment of FIG. 2C, the exhaust
channel V5 is disposed connectively between the exhaust
chamber C6 and the combined region ¢30% of first cushion
region c3-1' of the third compartment C3'. That is to say, the
depths of the exhaust channels V4/V5 are far less than that of
the fifth compartment C5 or the exhaust chamber C6.

[0075] FIG. 4 is an operation flow chart of an analytical
system 7. The analytical method comprises the steps of:
providing the working fluid K comprising a first component
k01 and a second component k02 with different characteris-
tics (step n100); providing the uniform dividing unit W1 to
uniformly divide the working fluid K (step n102), which is
relatively rotated with respect to the reference axis al-al; and
providing the centrifugal chamber C3 and the separation
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channel C4 to centrifugally separate the first and second
components k01 and k02 of the working fluid K located at the
uniform dividing unit W1 under a capillarity force as well as
the result of a Coriolis force, a centrifugal force and a siphon
force (step n104).

[0076] FIGS. 5A to 5F are schematic views showing the
operation of the analytical system Z. FIG. 5A is a schematic
view of a tested specimen K transmitted to the first compart-
ment C1 of the flow path b1 through the injection hole b0 and
the main body B1 of the flow structure M by a sampler T, e.g.,
a pipette with a tip. In this embodiment, the predetermined
volume of the tested specimen K received in the sampler T is
about 50 pl. FIG. 5B is a schematic view of part of the tested
specimen K located at the first compartment C1 to be uni-
formly divided and transmitted to the second compartment
C2 after the division process. The working fluid K comprises
a first component k01 and a second component k02 with
different characteristics. For example, a specific gravity of the
first component k01 is different from that of the second com-
ponent k02. In this embodiment, the working fluid K is a
blood, the first component k01 is a plasma, and the second
component k02 is a blood cell or haemocyte having specific
gravity greater than that of the blood. In FIG. 5A, the objects
Q are selectively disposed in the second compartment C2 of
the uniform dividing unit W1, thereby detecting the working
fluid K.

[0077] When the working fluid K received in the sampler T
is transmitted to the first compartment C1 via the injection
hole b0 of the main body B1, the working fluid K is only filled
in the first channels V1, the second compartments C2 and the
second channel V2 of the uniform dividing unit W1 due to the
limitation of the capillary structure of the second channel V2.
That is, the working fluid K is uniformly divided and trans-
mitted to the second compartments C2, and the working fluid
K does not enter the third compartment C3 of the separation
unit W2.

[0078] In addition to using the pipette which is capable of
injecting the tested specimen K and quantitatively retrieving
the tested specimen K before injection, a capillary pipe (not
shown in FIGs.) can also be adopted. The capillary pipe can
directly sample the tested specimen K to be inserted into the
center of a test strip, thus, the working fluid located in the
capillary pipe can be automatically transmitted to each divid-
ing chamber by an amphipathic film effect.

[0079] The working fluid K comprises a second marked
substance which can be a markable complementary DNA or
RNA, a substrate, an enzyme, a coenzyme, a complement, an
antigen, other cells or biomoleculars. When the working fluid
K and the objects Q located in the second compartment C2 are
motionlessly placed and reacted for a predetermined period
of time, the second marked substance of the working fluid K
is bonded to the first marked substance of the objects Q by the
connection of targets, thus, forming bio composites BIO-CO
(see FIG. 6B).

[0080] FIG. 5C is a schematic view of the main body B1 of
the flow structure M rotated about a first direction N1 with
respect to a reference axis al-al. When the uniform dividing
unit W1 is rotated with respect to the reference axis al-al
about the first direction N1, the working fluid K located at the
uniform dividing unit W1 is transmitted to the first and second
cushion regions c¢3-1 and c¢3-2 of the centrifugal chamber C3
atafirst predetermined period of time t1, and the separation of
the first and second components k01 and k02 of the working
fluid K located at the first cushion region ¢3-1 of the centrifu-
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gal chamber C3 is performed at a second predetermined
period of time t2, wherein the first predetermined period of
time t1 is prior to the second predetermined period of time t2,
and the second cushion region ¢3-2 of the centrifugal cham-
ber C3 is filled with the separated first component k01. In this
embodiment, the first direction N1 is a counter clockwise
(CCW) direction, the rotational speed is designed as 4,000
RPM, the rotation of the first predetermined period of time t1
includes a first step (pre-step) for performing an acceleration
motion (run time: 0 to 5 second, speed: 0-4,000 rpm), and the
second predetermined period of time 2 includes a second
step (post-step) for performing a uniform velocity motion
(run time: 5 to 60 sec, speed: 4,000 rpm).

[0081] When the acceleration motion of the first step is
performed (run time: O to 5 sec, speed: from 0 to 4,000 rpm),
a centrifugal force under high rotation speed drives the work-
ing fluid K located in the second compartment C2 to flow
through the second channel V2 to attain the first and second
cushion regions c3-1 and c¢3-2 of the centrifugal chamber C3.
[0082] When the uniform velocity motion of the second
step is performed (run time t2: from 5 to 60 sec, speed: 4,000
rpm), the second component k02 having the specific gravity
greater than that of the first component k01 is kept at the
bottom of the second region c305 of the first cushion region
¢3-1 of the third compartment C3 under the centrifugal force
of rotation, the separated first component k01 is kept at the top
of the second region ¢30j of the first cushion region c3-1 of the
third compartment C3 and the middle region ¢300, and the
separated first component k01 is also kept at the transitive
channel V3 by the centrifugal force.

[0083] FIG. 5D is a schematic view of the separated first
component k01 being transmitted to the fourth compartment
C4 when the main body Bl of the flow structure M of FIG. 5C
is stopped and delayed afier a particular period of time.
Because of a capillary function formed between the second
cushion region ¢3-2 of the centrifugal chamber C3, the fourth
compartment C4 and the separated first component k01
located in the transitive channel V3, the first component k01
of the working fluid K located at the second cushion region
¢3-2 of the centrifugal chamber C3 is transmitted to the sepa-
ration channel C4 when the rotating uniform dividing unit W1
is stopped and delayed after a particular period of time.
[0084] FIG. 5E is a schematic view of the main body B1 of
the flow structure M that was stopped of FIG. 5D, beginning
to rotate about a second direction N2 at a low velocity with
respect to the reference axis al-al, wherein the second direc-
tion N2 is different from the first direction N1. In this embodi-
ment, the second direction N2 is a clockwise (CW) direction.
[0085] When the main body B1 that was stopped begins to
rotate about the second direction N2 at a low velocity (speed:
2,000 to 2,500 rpm, run time: 5 to 15 sec) with respect to the
reference axis al-al, the separated first component k01
located at the fourth compartment C4 is outwardly transmit-
ted under an acting force which is the resultant force of the
Coriolis force and the siphon force, thereby to completely
separate the first component k01 from the second component
k02 and to be filled in the fifth compartment C5 of the detec-
tion unit W4. Further, the first component k01 located in the
fifth compartment C5 can be reacted with a reaction reagent
(not shown in FIGs.) preset in the fifth compartment C5.
[0086] In another embodiment where the reaction reagent
is not preset in the fifth compartment C5, when the first
component k01 is completely separated from the second
component k02 and filled in the fifth compartment C5 of the
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detection unit W4, the separation process of the analytical
system is finished. It is necessary to check whether the color
of the first component k01 located in the fifth compartment
CS5 is transparent yellow or not and whether the tested blood
(e.g., the working fluid K) is hemolytic or not. If the color of
the first component k01 located in the fifth compartment C5 is
red, the tested blood specimen fails the test, i.e., the tested
blood is hemolytic and not suitable for being a specimen of a
cartridge testing, and the described sampling process must be
repeated.

[0087] According to the locations ofall chamber structures,
itis known that the location of the fifth compartment C5 ofthe
detection unit W4 has a maximum rotational radius with
respect to the reference axis al-al, thereby increasing the
stability of the reagent located in the fifth compartment C5 of
the detection unit W4. In the described steps of the analytical
method, the division process and the separation process can
be normally operated when gases from all slotted structures
are expelled by the exhaust channel V4 of the exhaust unit
W3, the sixth compartment C6é and the exhaust channel V5.
Further, the division/separation processes and the exhaust
process of the uniform dividing unit W1 and the separation
unit W2 are simultaneously operated, so that the division/
separation processes thereof can be normally operated.
[0088] The related applications of the analytical system Z
and the flow structure M thereof are described below.

[0089] In FIG. 5B, when the tested specimen K (blood)
located in the second compartment C2 (uniformly dividing
chamber) of the flow structure M are motionlessly placed and
reacted for the predetermined period of time, the objects Q
(glass micro-balls) located in the second compartment C2
(uniformly dividing chamber), the tested targets and the
markable biomoleculars (second marked substance) are
bonded. In a fluorescent detection process, the first biomo-
leculars are capable of bonding with the second biomolecu-
lars having chromophore by the tested target molecular, and a
fluorescent signal can be read from the fifth compartment C5
(detection chamber). In a cold-light or light-absorbed detec-
tion process, after the first biomoleculars are bonded to the
second biomoleculars via the target to be tested, the bonded
first and second biomoleculars located in the fifth compart-
ment C5 (detection chamber) can be reacted with the added
substrates SUB, thus, a cold-light or light-absorbed optical
signal or luminous product L, can be obtained.

[0090] By bonding the first biomolecular to the second
biomolecular via the target to be tested, the bio composite
BIO-CQ is formed (see FIG. 6B), and the other non targets
(non-TA) to be tested (see FIGS. 6A and 6B) having no
reaction thereof is suspended in the working fluid. When the
flow structure M disposed on a systematic rotating table (not
shown in FIGs.) is rotated at a high speed about the injection
hole b0 thereof, the tested specimen K (blood) passes through
the second channel V2 (check valve), and the first component
k01 (plasma) and the second component k02 (blood cell) are
centrifugally separated into different layers due to different
specific gravities, thus, the second component k02 (blood
cell) is accumulated at the lower side of the third compart-
ment C3 (centrifugal chamber) and the first component k01
(plasma) is accumulated at the upper side of the third com-
partment C3 (centrifugal chamber).

[0091] Because the volume of the object Q (glass micro-
ball) bonded to the tested target is greater than the pore size of
the second channel V2 (check valve), the objects Q (glass
micro-balls) are blocked and kept in the third compartment
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C3 (centrifugal chamber), and the other non-bonded lumi-
nous dyes accompanied with the first component k01
(plasma) flow to the lower side of the third compartment C3
(centrifugal chamber). With the capillary force of miniature
flow path, the first component k01 (plasma) sequentially
passes through the transitive channel V3 and flows to the fifth
compartment C5 (detection chamber) connected to the rear
end of the separation channel C4.

[0092] FIGS. 6A, 6B and 6C are schematic views of bio-
chemical reaction and optical detection performed by the
analytical system Z of the embodiment.

[0093] InFIG. 6A, the objects Q (glass micro-balls) and the
target molecules MOL are added in the second compartment
C2 (uniformly dividing chamber), and the fluorescent signal
within the fifth compartment C5 (detection chamber) can be
read from the upper or lower side of the second compartment
C2 (uniformly dividing chamber). When a particular target
molecule of the tested specimen K appears (see FIG. 6B), the
surface-treated object Q (glass micro-ball) can be bonded to
the particular target, and then the second reactant carried with
the target molecules MOL can be bonded to the connected
object Q and the particular target, thus, a bio composite can be
formed on the object Q (glass micro-ball). In FIG. 6C, the
other unbonded biomoleculars and the target molecules MOL
driven by the centrifugal force enter a detection zone. The
quantity and concentration of the target molecules MOL can
be determined by an optical system located in the fifth com-
partment C5 (detection chamber) according to the luminous
intensity, and the quantity of the target molecules actually
reacting with the object Q (glass micro-ball) can be inferred
according to the luminous intensity with the known total
quantity.

[0094] While the invention has been described by way of
example and in terms of the several embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments. To the contrary, it is intended to cover various
modifications and similar arrangements (as would be appar-
ent to those skilled in the art). Therefore, the scope of the
appended claims should be accorded the broadest interpreta-
tion so as to encompass all such modifications and similar
arrangements.

What is claimed is:

1. A flow structure for performing separation of a tested
specimen comprising a first component and a second compo-
nent with different characteristics therebetween, comprising:

a first compartment;

a second compartment connected to the first compartment
and rotated with respect to a reference axis, wherein the
tested specimen is transmitted to the second compart-
ment when the tested specimen is disposed in the first
compartment;

a third compartment connected to the second compart-
ment, comprising a first cushion region and a second
cushion region connected to the first cushion region,
wherein the tested specimen located at the second com-
partment is transmitted to the third compartment at a first
predetermined period of time when the second compart-
ment is rotated with respect to the reference axis about a
first direction, and the separation of the first and second
components of the tested specimen located at the first
cushion region of the third compartment is performed at
asecond predetermined period of time, wherein the first
predetermined period of time is prior to the second pre-
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determined period of time, and the second cushion
region of the third compartment is filled with the sepa-
rated first component; and

a fourth compartment connected to the third compartment,
wherein the first component of the tested specimen
located at the second cushion region of the third com-
partment is transmitted to the fourth compartment when
the rotating second compartment is stopped with respect
to the reference axis and delayed after a particular period
of time, wherein the separated first component located at
the fourth compartment is outwardly transmitted by an
acting force via the fourth compartment when the sec-
ond compartment that was stopped, begins to rotate
abouta second direction different from the first direction
with respect to the reference axis, so that the first com-
ponent is completely separated from the second compo-
nent.

2. The flow structure as claimed in claim 1 further com-
prising a fifth compartment connected to the fourth compart-
ment, wherein the separated first component located at the
fourth compartment is outwardly transmitted to the fifth com-
partment by the acting force when the second compartment
that was stopped, begins to rotate about the second direction
different from the first direction with respect to the reference
axis, so that the first component is completely separated from
the second component.

3. The flow structure as claimed in claim 1 further com-
prising a first channel connected between the first compart-
ment and the second compartment.

4. The flow structure as claimed in claim 1 further com-
prising a second channel connected between the second com-
partment and the third compartment.

5. The flow structure as claimed in claim 4, wherein the
second channel is radially distributed with respect to the
reference axis.

6. The flow structure as claimed in claim 4, wherein the
second channel comprises a capillary channel.

7. The flow structure as claimed in claim 1, wherein the first
component of the tested specimen located at the second cush-
ion region of the third compartment is automatically trans-
mitted to the fourth compartment under a capillary function
when the rotating second compartment is stopped.

8. The flow structure as claimed in claim 1, wherein the
second cushion region of the third compartment comprises a
linear capillary channel.

9. The flow structure as claimed in claim 1, wherein the
fourth compartment comprises a linear capillary channel.

10. The flow structure as claimed in claim 1, wherein a first
angle is formed between the first cushion region and the
second cushion region of the third compartment.

11. The flow structure as claimed in claim 10, wherein the
first angle is not greater than 30 degrees.

12. The flow structure as claimed in claim 1, wherein a
second angle is formed between the second cushion region of
the third compartment and the fourth compartment.

13. The flow structure as claimed in claim 12, wherein the
second angle is not less than 90 degrees.

14. The flow structure as claimed in claim 1 further com-
prising a transitive channel disposed between the second
cushion region of the third compartment and the fourth com-
partment.
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15. The flow structure as claimed in claim 1, wherein the
second compartment and the first cushion region of the third
compartment are radially distributed with respect to the ref-
erence axis.

16. The flow structure as claimed in claim 1 further com-
prising a sixth compartment connected to the third compart-
ment and the fourth compartment.

17. The flow structure as claimed in claim 1 further com-
prising a main body having a base surface, wherein the first
compartment, the second compartment, the first cushion
region and the second cushion region of the third compart-
ment and the fourth compartment comprise slotted structures
which are formed together on the base surface of the main
body.

18. The flow structure as claimed in claim 17, wherein the
depths of the slotted structures of the second cushion region
of the third compartment and the fourth compartment are less
than that of the first compartment and the first cushion region
of the third compartment.

19. The flow structure as claimed in claim 1, wherein the
first cushion region of the third compartment comprises a first
region connected to the second compartment and a second
region connected to the first region, and a channel-depth
difference is formed between the first compartment and the
second compartment.

20. The flow structure as claimed in claim 19 further com-
prising a middle region located between the first region and
the second region, wherein channel-depth differences are
respectively formed between the first region and the middle
region and between the second region and the middle region,
and the second cushion region is connected to the middle
region.

21. The flow structure as claimed in claim 1, wherein the
acting force comprises a Coriolis force generated by Coriolis
acceleration.

22. The flow structure as claimed in claim 1, wherein the
tested specimen is moved by an accelerating motion in the
first predetermined period of time with respect to the refer-
ence axis.

23. The flow structure as claimed in claim 1, wherein the
tested specimen is moved by a uniform velocity motion in the
second predetermined period of time with respect to the ref-
erence axis.

24. The flow structure as claimed in claim 1, wherein a
specific gravity of the first component is different from that of
the second component.

25. An analytical system, comprising:

aworking fluid comprising a first component and a second
component with different characteristics;

a uniform dividing unit utilized to uniformly divide the
working fluid, relatively rotated with respect to a refer-
ence axis,; and

a separation unit utilized to centrifugally separate the first
and second components of the working fluid located at
the uniform dividing unit, comprising:

a centrifugal chamber comprising a first cushion region
and a second cushion region connected to the first
cushion region, wherein the working fluid located at
the uniform dividing unit is transmitted to the cen-
trifugal chamber at a first predetermined period of
time when the uniform dividing unit is rotated with
respect to the reference axis about a first direction, and
the separation of the first and second components of
the working fluid located at the first cushion region of
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the centrifugal chamber is performed at a second pre-
determined period of time, wherein the first predeter-
mined period of time is prior to the second predeter-
mined period of time, and the second cushion region
of the centrifugal chamber is filled with the separated
first component; and

a separation channel is connected to the centrifugal
chamber, wherein the first component of the working
fluid located at the first cushion region and the second
cushion region of the centrifugal chamber is transmit-
ted to the separation channel when the rotating uni-
form dividing unit is stopped with respect to the ref-
erence axis and delayed after a particular period of
time, and the separated first component located at the
separation channel is outwardly transmitted by an
acting force via the separation channel when the uni-
form dividing unit that was stopped begins to rotate
about a second direction different from the first direc-
tion with respect to the reference axis, so that the first
component is completely separated from the second
component.

26. The analytical system as claimed in claim 25, wherein
the separation unit further comprises a detection chamber
connected to the separation channel, wherein the separated
first component located at the separation channel is outwardly
transmitted to the detection chamber by the acting force when
the uniform dividing unit that was stopped begins to rotate
about the second direction different from the first direction
with respect to the reference axis, so that the first component
is completely separated from the second component.

27. The analytical system as claimed in claim 25, wherein
a specific gravity of the first component is different from that
of the second component.

28. The analytical system as claimed in claim 25, wherein
the working fluid comprises a blood, the first component
comprises a plasma, and the second component comprises a
blood cell.

29. The analytical system as claimed in claim 25, wherein
the separation unit comprises a second channel connected
between the uniform dividing unit and the centrifugal cham-
ber.

30. The analytical system as claimed in claim 29, wherein
the second channel is radially distributed with respect to the
reference axis.

31. The analytical system as claimed in claim 29, wherein
the second channel comprises a capillary channel.

32. The analytical system as claimed in claim 25, wherein
the first component of the working fluid located at the second
cushion region of the centrifugal chamber is automatically
transmitted to the separation channel under a capillary func-
tion when the rotating uniform dividing unit is stopped.

33. The analytical system as claimed in claim 25, wherein
the second cushion region of the centrifugal chamber com-
prises a linear capillary channel.

34. The analytical system as claimed in claim 25, wherein
the separation channel comprises a linear capillary channel.

35. The analytical system as claimed in claim 25, wherein
a firstangle is formed between the first cushion region and the
second cushion region of the centrifugal chamber.

36. The analytical system as claimed in claim 35, wherein
the first angle is not greater than 30 degrees.

37. The analytical system as claimed in claim 25, wherein
a second angle is formed between the second cushion region
of the centrifugal chamber and the separation channel.
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38. The analytical system as claimed in claim 37, wherein
the second angle is not less than 90 degrees.

39. The analytical system as claimed in claim 25, wherein
the separation unit further comprises a transitive channel
disposed between the second cushion region of the centrifu-
gal chamber and the separation channel.

40. The analytical system as claimed in claim 25, wherein
the uniform dividing unit and the first cushion region of the
centrifugal chamber are radially distributed with respect to
the reference axis.

41. The analytical system as claimed in claim 25, wherein
the separation unit further comprises an exhaust chamber
connected to the centrifugal chamber and the separation
channel.

42. The analytical system as claimed in claim 25 further
comprising a main body having a base surface, wherein the
uniform dividing unit, the first cushion region and the second
cushion region of the centrifugal chamber and the separation
channel comprising slotted structures are formed together on
the base surface of the main body.

43. The analytical system as claimed in claim 25, wherein
the depths of the slotted structures of the second cushion
region of the centrifugal chamber and the separation channel
are less than that of the first compartment and the first cushion
region of the centrifugal chamber.

44. The analytical system as claimed in claim 25, wherein
the first cushion region of the centrifugal chamber comprises
a first region connected to the uniform dividing unit and a
second region connected to the first region, and a channel-
depth difference is formed between the first compartment and
the uniform dividing unit.

45. The analytical system as claimed in claim 44 further
comprising a middle region located between the first region
and the second region, wherein channel-depth differences are
respectively formed between the first region and the middle
region and between the second region and the middle region,
and the second cushion region is connected to the middle
region.

46. The analytical system as claimed in claim 25, wherein
the acting force comprises a Coriolis force generated by
Coriolis acceleration.

47. The analytical system as claimed in claim 25, wherein
the working fluid is moved by an accelerating motion in the
first predetermined period of time with respect to the refer-
ence axis.

48. The analytical system as claimed in claim 25, wherein
the working fluid is moved by a uniform velocity motion in
the second predetermined period of time with respect to the
reference axis.

49. The analytical system as claimed in claim 25 further
comprising a plurality of objects with a first marked substance
and disposed in the uniform dividing unit, and the working
fluid further comprises a second marked substance capable of
bonding to the first marked substance of the objects.

50. The analytical system as claimed in claim 49, wherein
the objects comprise glass balls, magnetic balls or other car-
riers.

51. The analytical system as claimed in claim 49, wherein
the first marked substance comprises a conjunctive DNA or
RNA, a protein, a biomarker, an antibody, cell, or other bio-
moleculars.

52. The analytical system as claimed in claim 49, wherein
the second marked substance comprises a markable comple-
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mentary DNA or RNA, a substrate, an enzyme, a coenzyme,
a complement, an antiger, other cells or biomoleculars.
53. An analytical method, comprising the steps of:
providing a working fluid comprising a first component
and a second component with different characteristics;

providing a uniform dividing unit to uniformly divide the
working fluid which is relatively rotated with respect to
a reference axis; and

providing a centrifugal chamber and a separation channel
to centrifugally separate the first and second compo-
nents of the working fluid located at the uniform divid-
ing unit, wherein the centrifugal chamber comprises a
first cushion region and a second cushion region con-
nected to the first cushion region, the working fluid
located at the uniform dividing unit is transmitted to the
centrifugal chamber at a first predetermined period of
time when the uniform dividing unit is rotated with
respect to the reference axis about a first direction, and
the separation of the first and second components of the
working fluid located at the first cushion region of the
centrifugal chamber is performed at a second predeter-
mined period of time, wherein the first predetermined
period of time is prior to the second predetermined
period of time, and the second cushion region of the
centrifugal chamber is filled with the separated first
component; the separation channel is connected to the
centrifugal chamber, wherein the first component of the
working fluid located at the first cushion region and the
second cushion region of the centrifugal chamber is
transmitted to the separation channel when the rotating
uniform dividing unit is stopped with respect to the
reference axis and delayed after a particular period of
time, and the separated first component located at the
separation channel is outwardly transmitted by an acting
force via the separation channel when the uniform divid-
ing unit that was stopped begins to rotate about a second
direction different from the first direction with respect to
the reference axis, so that the first component is com-
pletely separated from the second component.

54. The analytical method as claimed in claim 53 further
providing a detection chamber connected to the separation
channel, wherein the separated first component located at the
separation channel is outwardly transmitted to the detection
chamber by the acting force when the second compartment
that was stopped and begins to rotate about the second direc-
tion different from the first direction with respect to the ref-
erence axis, so that the first component is completely sepa-
rated from the second component.

55. The analytical method as claimed in claim 53 further
providing a second channel connected between the second
compartment and the centrifugal chamber.

56. The analytical method as claimed in claim 53, wherein
the second channel is radially distributed with respect to the
reference axis.

57. The analytical method as claimed in claim 53, wherein
the first component of the working fluid located at the second
cushion region of the centrifugal chamber is automatically
transmitted to the separation channel under a capillary func-
tion when the rotating second compartment is stopped.

58. The analytical method as claimed in claim 53, wherein
a firstangle is formed between the first cushion region and the
second cushion region of the centrifugal chamber.

59. The analytical method as claimed in claim 58, wherein
the first angle is not greater than 30 degrees.
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60. The analytical method as claimed in claim 53, wherein
a second angle is formed between the second cushion region
of the centrifugal chamber and the separation channel.

61. The analytical method as claimed in claim 60, wherein
the second angle is not less than 90 degrees.

62. The analytical method as claimed in claim 53 further
comprising a transitive channel disposed between the second
cushion region of the centrifugal chamber and the separation
channel.

63. The analytical method as claimed in claim 53, wherein
the acting force comprises a Coriolis force generated by
Coriolis acceleration.

64. The analytical method as claimed in claim 53, wherein
the working fluid is moved by an accelerating motion in the
first predetermined period of time with respect to the refer-
ence axis.

65. The analytical method as claimed in claim 53, wherein
the working fluid is moved by a uniform velocity motion in
the second predetermined period of time with respect to the
reference axis.
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66. The analytical method as claimed in claim 53 further
comprising a plurality of objects with a first marked substance
and disposed in the uniform dividing unit, and the working
fluid further comprises a second marked substance capable of
bonding to the first marked substance of the objects.

67. The analytical method as claimed in claim 66, wherein
the first marked substance comprises a conjunctive DNA or
RNA, a protein, a biomarker, an antibody, cell, or other bio-
moleculars.

68. The analytical method as claimed in claim 66, wherein
the second marked substance comprises a markable comple-
mentary DNA or RNA, a substrate, an enzyme, a coenzyme,
a complement, an antiger, other cells or biomoleculars.

69. The analytical method as claimed in claim 53, wherein
aspecific gravity of the first component is different from that
of the second component.
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