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(54) MICROSCALE SAMPLING DEVICE

(57) A microscale sampling device including a frame
(100) is provided in the present invention, a sample con-
tainer (121a), a communicating channel (111) and a re-
sistance channel (130) are defined in the frame (100). At
least one sampling chamber (112) is defined in the com-
municating channel (111). An end of the communicating
channel (111) is communicated with the sample contain-

er (121a) and the communicating channel (111) is ar-
ranged below the sample container (121a). An end of the
resistance channel (130) is communicated with the sam-
pling chamber (112), and the other end of the resistance
channel (130) is communicated to an output joint (140).
The resistance channel (130) is shaped with at least one
discontinuous shape change.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a sampling de-
vice, and in particular to a microscale sampling device.

BACKGROUND

[0002] A conventional automatic biological testing
equipment is used for taking a specific quantity of target
sample from a specific sample reservoir and transferring
to another reaction chamber. This sampling process is
one of the most important processes of the whole bio-
chemical reactions. Usually, a conventional large equip-
ment performs the aforementioned sampling process by
a three-axis robot with a pipettor. However, the large
equipment cannot be used on POCT (Point of Care Test-
ing) because of its size, and its sampling chamber and
transferring route for the sample are open. Therefore,
the sample might be contaminated, and the test results
might perform pseudo-positive or pseudo-negative.
[0003] A conventional micro channel sampling device
is used for accurately sampling a specific quantity of sam-
ple for dispensing, and is divided to two types: electrical
control type and physical control type. The electric control
sampling device is suitable for detecting a sample con-
taining polarizable liquid or particles, the sample is po-
larized to produce electrophoretic or dielectrophoretic
forces, and a specific quantity of sample thereby could
be taken accurately. The electric control sampling device
is usually applied to electrophoresis analysis of DNA or
RNA. However, the sample should withstand serious
electric field change and should be polarizable, and the
electric control sampling device is therefore only applied
to specific types of sample. Furthermore, components of
the sample for the electrical control programs process
should be accurately controlled. However, component
proportion of clinical samples are difficult to be accurately
controlled and therefore unsuitable for the electric control
sampling device.
[0004] The physical control sampling device is able to
accurately take a specific quantity of sample by mechan-
ical structure (pipe) and physical control (gas driving or
mechanical driving). The physical control sampling de-
vices are commonly used sampling devices. However,
the physical control sampling device only operates single
sampling and dispensing process at the same time and
therefore unsuitable for group sampling.
[0005] In views of this, in order to solve the above dis-
advantage, the present inventor studied related technol-
ogy and provided a reasonable and effective solution in
the present invention.

SUMMARY

[0006] The present invention relates to a self-driving
microscale sampling device.

[0007] A microscale sampling device including a frame
is provided in the present invention, a sample container,
a communicating channel and a resistance channel are
defined in the frame. At least one sampling chamber is
defined in the communicating channel. An end of the
communicating channel is communicated with the sam-
ple container and the communicating channel is arranged
below the sample container. An end of the resistance
channel is communicated with the sampling chamber,
and the other end of the resistance channel is commu-
nicated to an output joint. The resistance channel is
shaped with at least one discontinuous shape change.
[0008] According to the microscale sampling device of
the present invention, at least one discontinuous depth
change, and the resistance channel is shaped with a dis-
continuous width change or a discontinuous corner. The
resistance channel is arranged above the communicat-
ing channel.
[0009] According to the microscale sampling device of
the present invention, the other end of the communicating
channel is communicated with a recycling chamber, the
recycling chamber is communicated with a negative pres-
sure source or outside environment. The sample con-
tainer contains a liquid sample below a predetermined
level, an inlet communicated with the communicating
channel is defined on the recycling chamber, and the
inlet is arranged above the predetermined level.
[0010] According to the microscale sampling device of
the present invention, the output joint is inserted in a tube,
the tube is communicated to a negative pressure source
or outside environment.
[0011] According to the microscale sampling device of
the present invention, a bypass channel is formed in the
output joint. The output joint is inserted in a tube, the tube
could be communicated to outside environment via the
bypass channel, and the communicating channel is com-
municated to a positive pressure source. A docking plate
is embedded with the frame, a docking channel is defined
in the docking plate, and the docking channels is com-
municated between outside environment and the bypass
channel.
[0012] The output joint is inserted in a tube, and the
tube alternatively could be communicated to a negative
pressure source via the bypass channel. A docking plate
is embedded with the frame, a docking channel is defined
in the docking plate, and the docking channels is com-
municated between the negative pressure source and
the bypass channel.
[0013] The docking plate cover and close the resist-
ance channel.
[0014] According to the microscale sampling device of
the present invention, multiple sampling chambers ar-
ranged along the communicating channel are defined in
the communicating channel, and a plurality of resistance
channels communicated with the respective sampling
chambers are defined on the frame, each resistance
channel communicated with the corresponding sampling
chamber is not longer than another resistance channel
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communicated with another sampling chamber closer to
the sample container.
[0015] According to the microscale sampling device of
the present invention, the liquid sample in the sample
container could be driven to flow into the respective sam-
pling chambers by the gravity thereof caused by a height
shift between the sample container and the sampling
chamber. Furthermore, the gravity of the liquid sample
could be balanced by the resistances caused by the re-
spective resistance channels communicated with the re-
spective sampling chambers, and the demanded quan-
tities of the liquid samples thereby could be reserved ac-
curately in the respective sampling chamber. Therefore,
an additional pressure source for driving the liquid sam-
ple in the sample container to flow into the sampling
chamber is not necessary according to the microscale
sampling device of the present invention.

BRIEF DESCRIPTION OF DRAWING

[0016] The present invention can be more fully under-
stood by reading the following detailed description of the
embodiment, with reference made to the accompanying
drawings as follows:

Figs. 1 to 3 are perspective views showing the mi-
croscale sampling device of the present invention.
Fig. 4 is an enlarged view showing the area A marked
in Fig. 3.
Fig. 5 is a partial sectional view showing the micro-
scale sampling device of the present invention.
Fig. 6 is an enlarged view showing the area B marked
in Fig. 5.
Figs. 7 to 12 are perspective views showing respec-
tive operated statuses of the microscale sampling
device of the present invention.
Fig. 13 to 14 are perspective views showing another
operated status of the microscale sampling device
of the present invention.

DETAILED DESCRIPTION

[0017] According to Figs. 1 to 3, a microscale sampling
device including a frame 100 and a docking plate 200 is
provided in an embodiment of the present invention.
[0018] According to the present embodiment shown in
Figs. 4 to 8, the frame 100 preferably includes a horizontal
beam 110 arranged horizontally and two columns
120a/120b upward extended from respective ends of the
horizontal beams 110 and thereby upright arranged. A
columns 120a of the frame 100 is hollow and a sample
container 121a for containing a liquid sample 10 is there-
by defined therein, and a level of the liquid sample 10
contained therein is below a predetermined level 122a.
The other column 120b of the frame 100 is hollow and a
recycling chamber 121b is thereby defined therein, and
the recycling chamber 121b could preferably communi-
cated to a negative pressure source 20a.

[0019] The communicating channel 111 is defined in
the horizontal beam 110, and the communicating channel
111 is therefore arranged below the sample container
121a. The communicating channel 111 is extended along
a longitudinal direction of the horizontal beam 110, an
end of the communicating channel 111 is communicated
to a bottom of the sample container 121a, the communi-
cating channel 111 could extend horizontally or alterna-
tively decline from the sample container 121a to the other
end of the horizontal beam 110, and the communicating
channel 111 other end of the horizontal beam 110 is com-
municated to a top of the recycling chamber 121b. An
inlet 122b is defined on the top of the recycling chamber
121b, and the inlet 122b is arranged above the predeter-
mined level 122a of the sample container 121a, a guiding
channel 123b is further defined in the column 120b where
the recycling chamber 121b is located, the guiding chan-
nel 123b is communicated between the communicating
channel 111 and the inlet 122b of the recycling chamber
121b. Thereby, the liquid sample 10 in the sample con-
tainer 121a cannot be driven to flow into the recycling
chamber 121b by gravity thereof when the negative pres-
sure source 20a is invalid.
[0020] At least one sampling chamber 112 is formed
by a branch extended from the communicating channel
111, according to the present embodiment, multiple sam-
pling chambers 112 having the same basic structure and
function are defined in the communicating channel 111,
and the sampling chambers 112 are disposed along the
communicating channel 111. Furthermore, the sampling
chambers 112 are arranged below the communicating
channel 111, and the liquid sample 10 contained in the
sample container 121a can be driven by gravity thereof
to flow into and fill the respective sampling chamber 112
through the communicating channel 111. Sizes of the
respective sampling chambers 112 are configure accord-
ing to sampling demands.
[0021] At least one resistance channel 130 is defined
on the frame 100, multiple concave resistance channels
130 corresponding to the aforementioned respective the
sampling chambers 112 are defined on a top of the hor-
izontal beam 110 according to the present invention, the
respective resistance channels 130 are separated and
isolated from each other. An end of each resistance chan-
nel 130 is communicated to the corresponding sampling
chamber 112, and the resistance channels 130 are dis-
posed along the communicating channel 111 of the hor-
izontal beam 110 corresponding to the sampling cham-
bers 112. The respective resistance channels 130 are
preferably arranged above the communicating channel
111, but scope of the present invention should not be
limited to the embodiment. The other end of each resist-
ance channel 130 is communicated to a corresponding
output joint 140, according to the present embodiment,
the respective output joints 140 are preferable arranged
downward protruding on a bottom of the horizontal beam
110. Moreover, each resistance channel 130 communi-
cated with the corresponding sampling chamber 112 is
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not longer than another resistance channel 130 commu-
nicated with another sampling chamber 112 closer to the
sample container 121a. The gravity of the liquid sample
10 is gradually balanced with flow resistances provided
by the communicating channel 111 and the respective
resistance channel 130 while flow through the commu-
nicating channel 111, shorter resistance channels 130
are accordingly disposed at lower reaches of the com-
municating channel 111 to provide smaller flow resist-
ances, and the sampling chambers 112 at lower reaches
of the communicating channel 111 are therefore ensured
to be filled with the liquid sample 10.
[0022] Each resistance channel 130 is shaped with at
least one discontinuous shape change According to the
present embodiment, the aforementioned discontinuous
shape change could be a discontinuous depth change,
a discontinuous width change or a discontinuous corner,
the liquid sample 10 in respective sampling chambers
112 are pressed by a flow resistance caused by the dis-
continuous shape change of the resistance channel 130
and the gravity caused by the liquid sample 10 contained
in the sample container 121a is thereby balanced.
[0023] Each output joint 140 is inserted in a tube 300,
the respective tubes 300 are communicated to a negative
pressure source 20b for taking out the liquid samples 10
in the respective sampling chambers 112. According to
the present embodiment, a bypass channel 141 is de-
fined at an external surface of each output joint 140. The
bypass channel 141 could be a close channel or an open
channel and is preferably an open channel according to
the present embodiment. An internal surface of the tube
300 close the bypass channel 141 to form a close channel
when the tube 300 sleeves the output joint 140, and the
tube 300 is communicated to the negative pressure
source 20b via the bypass channel 141.
[0024] According to Figs. 1 to 3, multiple docking chan-
nels 210 are defined in the docking plate 200, and the
respective docking channels 210 are communicated be-
tween a negative pressure source 20b and the bypass
channel 141. According to the present embodiment, the
docking plate 200 is embedded between the two columns
120a/120b and covers the horizontal beam 110, and the
respective resistance channels 130 are covered thereby.
[0025] According to Figs. 7 to 9 showing the operation
of the microscale sampling device of the, the liquid sam-
ple 10 is firstly inject into the sample container 121a, and
the level of the liquid sample 10 is below the predeter-
mined level 122a of the sample container 121a. Then,
the liquid sample 10 contained in the sample container
121a is driven by the gravity thereof caused by a height
shit between the sample container 121a and the com-
municating channel 111 to flow into the communicating
channel 111 and flow toward the recycling chamber 121b
along the communicating channel 111.
[0026] According to Figs. 9 and 10, the liquid sample
10 in the communicating channel 111 is driven by the
gravity thereof caused by the height shit between the
sample container 121a and the communicating channel

111 to flow into the respective sampling chambers 112,
and the liquid samples 10 in the respective sampling
chambers 112 are pressed by the flow resistances
caused by the respective resistance channels 130, the
gravity of the liquid sample 10 could be balanced thereby,
and a demanded quantity of liquid sample 10 thereby
could be reserved in each sampling chamber 112.
[0027] According to Figs. 10 and 11, the liquid sample
10 in the communicating channel 111 is driven to flow
into the recycling chamber 121b by a pressure gradient
between the two ends of the communicating channel 111
caused by the negative pressure source 20a communi-
cated to the recycling chamber 121b.
[0028] According to Figs. 12, the liquid samples 10 in
the respective sampling chambers 112 are driven to flow
into the respective tube 300 by the negative pressure
source 20b communicated with the respective tubes 300
and a sampling process is thereby completed.
[0029] According to an alternative arrangement for out-
putting the liquid sample 10 shown in Fig. 13, the com-
municating channel 111 is communicated to a positive
pressure source 30a via the sample container 121a, and
the respective bypass channels 141 of the respective
output joints 140 are communicated to the outside envi-
ronment. The tubes 300 are preferably communicated to
the outside environment via the bypass channels 141
and the docking channels 210 in the docking plate 200.
The liquid samples 10 in the respective sampling cham-
bers 112 are driven to flow into the respective tube 300
by the positive pressure source 30a and a sampling proc-
ess is thereby completed.
[0030] According to an alternative arrangement for out-
putting the liquid sample 10 shown in Fig. 14, the com-
municating channel 111 is communicated to a positive
pressure source 30b via the recycling chamber 121b,
and the respective bypass channels 141 of the respective
output joints 140 are communicated to the outside envi-
ronment. The tubes 300 are preferably communicated to
the outside environment via the bypass channels 141
and the docking channels 210 in the docking plate 200.
The liquid samples 10 in the respective sampling cham-
bers 112 are driven to flow into the respective tube 300
by the positive pressure source 30a and a sampling proc-
ess is thereby completed.
[0031] According to the microscale sampling device of
the present invention, the liquid sample 10 in the sample
container 121a could be driven to flow into the respective
sampling chambers 112 by the gravity thereof caused by
a height shift between the sample container 121a and
the sampling chamber 112. Furthermore, the gravity of
the liquid sample 10 could be balanced by the resistances
caused by the respective resistance channels 130 com-
municated with the respective sampling chambers 112,
and the demanded quantities of the liquid samples 10
thereby could be accurately reserved in the respective
sampling chamber 112. Therefore, an additional pres-
sure source for driving the liquid sample 10 in the sample
container 121a to flow into the sampling chamber 112 is
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not necessary according to the microscale sampling de-
vice of the present invention. According to the microscale
sampling device of the present invention, a pressure
source is arranged only for recycling the remained liquid
sample 10 and outputting the reserved liquid sample 10
rather than sampling, and the pressure source therefore
should not be controlled accurately, structures of the mi-
croscale sampling device therefore could be simplified.

Claims

1. A microscale sampling device, comprising a frame
(100), a sample container (121a), a communicating
channel (111) and a resistance channel (130) being
defined in the frame (100), wherein at least one sam-
pling chamber (112) is defined in the communicating
channel (111); an end of the communicating channel
(111) is communicated with the sample container
(121a) and the communicating channel (111) is ar-
ranged below the sample container (121a); an end
of the resistance channel (130) is communicated
with the sampling chamber (112); the other end of
the resistance channel (130) is communicated to an
output joint (140), and the resistance channel (130)
is shaped with at least one discontinuous shape
change.

2. The microscale sampling device according to claim
1, wherein the resistance channel (130) is shaped
with at least one discontinuous depth change, dis-
continuous width change or discontinuous corner.

3. The microscale sampling device according to claim
1, wherein the resistance channel (130) is arranged
above the communicating channel (111).

4. The microscale sampling device according to claim
1, wherein the other end of the communicating chan-
nel (111) is communicated with a recycling chamber
(121b).

5. The microscale sampling device according to claim
4, wherein the recycling chamber (121b) is commu-
nicated with a negative pressure source (20a) or out-
side environment.

6. The microscale sampling device according to claim
4, wherein the sample container (121a) contains a
liquid sample below a predetermined level (122a),
an inlet (122b) communicated with the communicat-
ing channel (111) is defined on the recycling cham-
ber (121b), and the inlet (122b) is arranged above
the predetermined level (122a).

7. The microscale sampling device according to claim
1, wherein the output joint (140) is inserted in a tube
(300).

8. The microscale sampling device according to claim
7, wherein the tube (300) is communicated to a neg-
ative pressure source (20b) or outside environment.

9. The microscale sampling device according to claim
1, wherein a bypass channel (141) is formed in the
output joint (140).

10. The microscale sampling device according to claim
9, wherein the output joint (140) is inserted in a tube
(300), the tube (300) is communicated to outside en-
vironment via the bypass channel (141), and the
communicating channel (111) is communicated to a
positive pressure source (30a).

11. The microscale sampling device according to claim
10, wherein a docking plate (200) is embedded with
the frame (100), a docking channel (210) is defined
in the docking plate (200), and the docking channel
(210) is communicated between outside environ-
ment and the bypass channel (141).

12. The microscale sampling device according to claim
9, wherein the output joint (140) is inserted in a tube
(300), and the tube (300) is communicated to a neg-
ative pressure source (20b) via the bypass channel
(141).

13. The microscale sampling device according to claim
12, wherein a docking plate (200) is embedded with
the frame (100), a docking channel (210) is defined
in the docking plate (200), and the docking channel
(210) is communicated between the negative pres-
sure source (20b) and the bypass channel (141).

14. The microscale sampling device according to claim
11 or 13, wherein the docking plate (200) cover and
close the resistance channel (130).

15. The microscale sampling device according to claim
1, wherein a plurality of sampling chambers (112)
arranged along the communicating channel (111)
are defined in the communicating channel (111), and
a plurality of resistance channels (130) communicat-
ed with the respective sampling chambers (112) are
defined on the frame (100), each resistance channel
(130) communicated with the corresponding sam-
pling chamber (112) is not longer than another re-
sistance channel (130) communicated with another
sampling chamber (112) closer to the sample con-
tainer (121a).
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