FIG. 1

I CAPTURE DNA
(CONVEY SAMPLE)
il CLEAN PURIFICATION MEMBRANE
(CONVEY CLEANING LIQUID)
i REMOVE CLEANING LIQUID
(DRY)
ELUTE DNA

1\ (CONVEY AND COLLECT ELUATE)
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FIG. 2A

SAMPLE SOLUTION

COMPOSITION QUANTITY
2800M CONTROL DNA (0.25 ng/pL) 16 uL
*AL BUFFER (LYSIS BUFFER) 320 uL
*ATL BUFFER (CHAOTROPIC BUFFER) 320 uL
*PROTEINASE K 16 uL
*CARRIER RNA (1 pg/pL) 1 uL
100% ETHANOL *ADDED AFTER DISSOLUTION 160 uL
TOTAL 833 uLL

*ITEMS IN QlIAamp DNA TEST KIT

FIG. 2B

SOLUTION EQUIPMENT SETTING
# (SEQUENTIALLY APPLIED QUANTITY | LABORATORY SCHEME | SCHEME PROPOSED BY
TO MEMBRANE) (SPIN COLUMN AND PRESENT DISCLOSURE
CENTRIFUGE) (CHIP DEVICE AND PUMP)
1| SAMPLE BUFFER 833 uL 1000 g X1 MIN 4 mL/MIN (*1)
* AW1 BUFFER (CLEANING BUFFER:
* AW2 BUFFER (CLEANING BUFFER:
3 |70% ETHANOL +ADDITIVES) 700uL | 1000 gX 1 MIN 4 mL/MIN (¥2)
41100% ETHANOL (CLEANING BUFFER) | 700 pL 1000 g % 1 MIN 4 mL/MIN (*2)
20000 g X 3 MIN AIR SUPPLY X3 MIN
5 |DRY AIR - +10 MIN AT (AIR SUPPLY PRESSURE:
ROOM TEMPERATURE 100 kPa)
6 | *ATE BUFFER (SOLUTION BUFFER) 20 uL 20000 gx 1 MIN 2 mL/MIN (*2)

*ITEMS IN QIAamp DNA TEST KIT
(*1) FEED LIQUID WITH PUMP UNTIL AMOUNT OF SOLUTION REMAINING IN MEMBRANE BECOMES SMALL
(*2) DISCHARGE SOLUTION WITH PUMP UNTIL SOLUTION IS COMPLETELY DISCHARGED
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FIG. 3A
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FIG. 6A
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FIG. 7A
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FIG. 9A
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FIG. 10A
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Recovered volume [ul]

FIG. 11A
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FIG. 11B
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FIG. 12A

FIG. 12B
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FIG. 13A

204

FIG. 13B

FIG. 13C

Diameter of Outer diameter of Success/failure of
Membrane housing Plastic fitting ring membrane fixin

R (or S) [mm] a (or A) [mm] ¢
Spin column 6.5 7.0 O
6.5 O
6.6 O
6.7 O
Il'lvente'd 6.5 6.8 O

chip device

6.9 x
7 X
7.1 X
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FIG. 14A
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FIG. 17

ELUATE

CONNECT TANK |~ S1701
(T1: SAMPLE SOLUTION, T2: WASTE LIQUID TANK)
Y S1702
CONVEY SAMPLE SOLUTION e
CHANGE TANK | 51703
(T1: CLEANING LIQUID 1, T2: WASTE LIQUID TANK)
Y S1704
CONVEY CLEANING LIQUID 1 s
A\ 4
CHANGE TANK | 81705
(T1: CLEANING LIQUID 2, T2: WASTE LIQUID TANK)
¥ S1706
CONVEY CLEANING LIQUID 2 s
CHANGE TANK |~ S1707
(T1: CLEANING LIQUID 3, T2: WASTE LIQUID TANK)
Y 51708
CONVEY CLEANING LIQUID 3
X S1709
SEND AIR (3 MIN) e
CHANGE TANK | 81710
(T1: ELUATE, T2: COLLECTION TANK)
CONVEY Vo
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FIG. 18
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FIG. 19

V1, V6—0PENED |~ S1901
V11, V12—CONNECTED TO WASTE LIQUID TANK
CONVEY SAMPLE SOLUTION Ve S1902
(Sample—Waste)
+ 51903
V1, V6—CLOSED, V2, V7—0PENED
CONVEY CLEANING LIQUID 1 f31904
(AW 1—Waste)
¥ 51905
V2, V7—CLOSED, V3, V8—0OPENED
CONVEY CLEANING LIQUID 2 e S1906
(AW2—Waste)
¥ 51907
V3, V8—CLOSED, V4, VO—0PENED
CONVEY CLEANING LIQUID 3 | 51908
(EtOH—Waste)
¥ $1909
SEND AR (3 MIN) L
V4, V9—CLOSED, V5, V10—0PENED | 1910

V11, V12—CONNECTED TO COLLECTION FLOW PATH

y

CONVEY ELUATE
(ATE—COLLECTION TANK)

| ~s111
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FIG. 20
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FIG. 21A
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FIG. 22

V1—0PENED |~ 52201
OPEN SAMPLE SOLUTION TANK
V4, VE—0OPENED $2202
CONVEY SAMPLE SOLUTION e
(Sample—Waste)
\ 4
V1, V4—CLOSED, V2—OPENED | 52203
OPEN CLEANING TANK
\ 4
V5—CLOSED | 82204
CONVEY CLEANING LIQUID
(Wash buffer—Waste)
Y S2205
SEND AIR (3 MIN) L~
V2, V5, V8—CLOSED, V3—OPENED | 52206
OPEN ELUATE TANK
V6"’OPENED S2207
CONVEY ELUATE e

(Elution buffer—COLLECTION FLOW PATH)
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FIG. 23
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FIG. 24
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FIG. 25

INSERT SAMPLE (BLOOD ADHERING SWAB)
AND SEAL SAMPLE INTRODUCTION PORT

Y

V2—0PENED
OPEN NUCLEIC ACID EXTRACT TANK AND
START TEMPERATURE ADJUSTMENT OF
HEAT SOURCE (56°C)

Y

V1—0PENED
CONVEY NUCLEIC ACID EXTRACT
(Lysis buffer—CHAMBER)

Y

PERFORM HEATING AND STIRRING
(BUBBLING, 56°C <30 MIN)

A4

V1, V2—CLOSED, V4—0PENED
OPEN PURIFICATION REAGENT TANK AND
CHANGE TEMPERATURE OF HEAT SOURCE (72°C)

Y

V3—0PENED
CONVEY PURIFICATION REAGENT
(Sample buffer—CHAMBER)

Y

PERFORM HEATING AND STIRRING
(BUBBLING, 72°Cx10 MIN)

Y

END TEMPERATURE ADJUSTMENT OF HEAT SOURCE
V5—0PENED
CONVEY SAMPLE SOLUTION
(CHAMBER—PURIFICATION PORTION
CONNECTION FLOW PATH)
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FIG. 28

V1, V2—0OPENED
CONVEY ELUATE
(COLLECTION FLOW PATH—CHAMBER)

A 4

V1, V2—CLOSED, V3—0PENED
OPEN NUCLEIC ACID AMPLIFICATION REAGENT TANK

Y

V1 T0 V4—0OPENED
(REMOVE AIR BUBBLES INSIDE CHAMBER)
V1 TO V4—CLOSED (SEAL CHAMBER)

A 4

START TEMPERATURE ADJUSTMENT
OF HEAT SOURCE (95°C)
HOT START (95°Cx1 MIN)

Y

CHANGE TEMPERATURE OF HEAT SOURCE (94°C)
DNA DENATURATION REACTION (94°Cx10 SECONDS)

y

REPEAT
(30cycles)

CHANGE TEMPERATURE OF HEAT SOURCE (59°C)
ANNEALING AND EXTENSION REACTION
(59°Cx90 SECONDS)

Y

FINAL EXTENSION REACTION
(59°Cx10 MIN)

A 4

CHANGE TEMPERATURE OF HEAT SOURCE (4°C)

A4

V1, V2, V4—0PENED
CONVEY REACTION SOLUTION
(CHAMBER—
AMPLIFICATION PRODUCT COLLECTION FLOW PATH)
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FIG. 29D
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FIG. 30A
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