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(57) Abstract: Provided is a separation and extraction device for cells and biomolecules, comprising: a sleeve, which is provided with
through holes for the biological sample solution to flow out, the through holes having different apertures; and a plurality sets of magnetic
beads, each set of the magnetic beads being used to identify and bind different cells or molecules in the biological sample solution,
wherein the size of each set of the magnetic beads is different, the plurality of sets of the magnetic beads respectively flow out from the
through holes having corresponding apertures. Provided is also a test system for cells and biomolecules including the above separation
and extraction device, microfluidic system and gene sequencing system.

[ L& 5]



WO 2020/037684 A || 00 A0 00000 0100 T

JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR, LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

B4 FBEE RHNAETEH, ZRE TR AR X
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXTF. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CIL,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, ID, TG).

KERR
—  BIEE R R (FAF21506)) .

G7) FHE: RRYIRM MR EY > 7o BIRIGEE, Uit Y, riREEIT g S EYH fE iR
ML, Pri’EsLAE ARILAR DR AR, RHEMERH T R5 I 55 6 PR AL VI s A A
AR, R BB Z B R SSS AARR, DT IR 22 2R ER 0> 55 DR R L AR B B iR a8 AL e A R B
EFR TP AT Ly BRI . TR R 48 LSRR BRI PP R e A i A A 03 T IR AR ¢



WO 2020/037684 PCT/CN2018/102346

B 5 B
HRREAND TOEERRERNARS

BARGE
REAFREDERGE AR —TARREN D T ER
HRENRMEF RS,

B

MRB MK, S, M/MRALERBAR , MEH M6 KD
W& 2 TIREVER IR/ D RVER M. WREMBEE  HA4H
f@s A 888 A CTCs (circulating tumor cells , fEFFELIZ)F CTM
(circulating tumor microemboli , fEIFPEME) , MR B A ge=H
JFEE R ctDNA (circulating tumor DNA ,fE¥ 498 DNA). ctDNA, CTC
MCTM WEREEXN THBHEIZHK , REEXZRBEENRITH
HANHMAERNEFHEEEENER R, 5dkehEE T 4
M B YR, AN THREFZERERRRERNEEREEZENE
No REMNERNBARMNM/NRF , ATUESRFEMIIIRE eDNA
( genomic DNA , E& DNA ) , mRNA ( messenger RNA , {51 RNA )
M miRNA ( microRNA ) , NN IIEREEE — N2 EHNWEREFR
TH#, AT, IAENODRERENSBEAE | —REX —Fz/LH
HERETIE , BENSHERBENHEITSE.

KRR
ETFTERRR ALERE-—MEEBENRINS EZSMERNVA
REREND FoERIRERNFRS,



WO 2020/037684 PCT/CN2018/102346

REARE-—MARKREY D FTOERIRE , 8FF— 28R
B FAE—sBWRESE EE  ATRREVERAR , IAE
BETREHREYERBARAENESL  AEBEAEETEAE ;AR
SEMKR BSEAMKAT RIAEEFMEENHEmPNTEHARR S
T OHARARKZENRTETHEE |, RS A-Ek D 3 M AL
EHEARE,

A —HEELR FMAEESRABURERTHEANE LK
AE FRARNENAE LT RESE KA IR ENAE LIRS
EBRA A ZKRAMARE —KRANVE——NN , B—5%=
BRA MMM E — R AEBE AT E AL

A —MAEESR, MAE-—SEREE-—SSEE R,
PR ENFIRNERRB AN D) PR % — R SR A E M
RNE RN —MEERE B TR ARAENMAIRAE PE— XN
5= RERMGRE KA SHNE - KRANIEBER , N
MR AR ARNTRE,

A —RMEELR  FRFE -—2EREE D IEEFHR , b
FEHIZE SRS — B HAEIERE R TSI S — IR 30 IR 30 A ik
AEHRNERD,

R —MEELR FARAEERE-SERESE  MEAENKER
TRESEIA , MASESHAS S FLAREE,

R —MLESR  ARFE —2HERERZ - S ERUWIARERS |
ATRABRRTRAEEPNENE AR FIdEs R ERR B
HER TRRAEE RN ;

Likss , PRASE — S BWEREHR - IEE =W, ATiRsE =K
SRR R RS ARERE A TR FTR#7 R £ HEARB Y

r%;



WO 2020/037684 PCT/CN2018/102346

FIREE,

ER—FEIEF R , FIRSEBHKRDIE -

AR , ATIRAIAESATREYH mPRY ct/cfDNA ;

BRI, ATRAALEESFREYHEmTHN B 48 ;

B, ATRAAESFREYERPH T 4 ;

BRI , ATIRAHFESPIREYHEMPH ¢DNA ;

ERERTK , AT RAALESREYERFHN mRNA ; UK

SERAEER , ATIRAFESATREYH @ P miRNA ;

L1EH |, FEFTIREE — A RUIRE S ct/cfDNA |, FTRE —HHRE S
B 4ifd , ARFIIRE=ZHMKRES T ARG , RS R IR 30 PT
REIZ R EBHAFTREE ; MRS X £ RMATRE —
R, FTHEBBRUKREZAMIKG |, AR E K K FTREE R
EBBHATREE ; EFTREMARIRE S ogDNA |, FTREE F A Rk
%8 mRNA , FTIREARARIRE S miRNA J5 , E68 ct/cfDNA B
AR, £64F B ARMNE_HUKARESE T ARMNE=
LR IRAEE AFTIRAE I RERER R

ikt | PRI & 4 857 £ WRIA N Bl |, EATR 58 A
IREE oDNA , FTRERAMIKE S mRNA |, FIRERNAHIKES
miRNA J§ , TR SE Wz R Pk iiia K £ BXHAFMREE |
FRREE7 R £ 8T £ W B RIZ I R0 BRI ErTR R K 88 L
MEE —dARETR, SRR EZAUKEBRRTFIREE P,

ER—MLELFR , H—SOREEWEERE , A TRIWHAMREE
MR E—HER, FAMIK, FAMK, EMAMK, $04
REIR A R BB 7S LA B3R

Likth  FRREWERBRERE S MNEE , FTAS NEED B 5P

_n 3T o



WO 2020/037684 PCT/CN2018/102346

RENBH——EB&,

EA—MLERR #H—TEBEF-I7ELEE , ATOoEMEE
VI mPH CTCs M CTM ;

Lkt , IR Z D BEEENERE,

—MAREEREN S FNRRE SR LLRE—HABRREN D T2
EREEE, WRERGUARERNFRS AR ERG SE
HAREREND FrERREENRES FIERERNFERE SRR
BRREMES.

AEARBEN S BEREEBEIFABRITHNHEKRESTERST
AR REY D F , FEFTRRYTWHKREBYSMEEAREHETS
B OMNMNMmAEERFNEHARRE) D FRNETIE. &
RPRHNARREY S FMNHRE , KA TEHIL RS TININ
=,

i B 35 BA

B 1 AT RBREN S BRIGEERNEEERE,

B2HE 1 AIREENEMNRER,

B 3 AR RBRENNHRENHREERE,

FERHFSHA

SERIKE 100
E—oEEE 10
=4 12
AR 121
EA 124




WO 2020/037684

PCT/CN2018/102346

NE 122
HNE 123
E—IRA 125
EZERA 126
-z 14
IR 16
SE 128
Wih R £ 18
ER 4 19
e 30

“oERE 40
ML R G 200
WRE RS 210
ERN RS 230

WMTEAKHERRES LR B —F HAERKR A,

BHEXERR

AETHNERPERTREEFATURT RS EELLRA B
RARFARTURAEMRE TELEHERNE S HHRERE R
BARARTUAEREERRARENERL TSRO A B4 %8
AETERTTHEAESSHEGIRY RS,

FEUANE , S —MAEARARREE S —ME , BT
REEEED S —MOARETRERNFEEPESF 3 —NMAAHE
ANARRET Z—NMHG , EAURERREES — MM LHE

fgeR B B 4R



WO 2020/037684 PCT/CN2018/102346

BFZEAE1 B1IAERR\AE-—HEFNRENSBRIEE 100
M THEER A, FTR D BWIREEE 100 AT o ERIEYHRFTNS
FPAnfE , B0 B 4RRER T 4BRE , AR SMEE D F |, BIA0 ct/cfDNA,
gDNA, mDNA F miRNA, Bty , 2N & BV E YR RN IR
o, AERNR , AAEYHERE AR Y, EY, AR,
MiEAEBENER,

FIR D EREKRE 100 BRE—2BXE 10, AToEEYHER
Y ct/cfDNA, B 42, T 4iRE. ctDNA, gDNA, mDNA F miRNA,
AEREGIF , FIRE—2ERE 10 ETREHISBEEARBITIE,
Bkt TR —2BRE 10 THEEE 12 AR ARk,

BF-AZHAE2, B2 A8 1 REE 2 WEHUTER. AR
EE RATREEYHERBR, FIAEE 2HW—®EFAD 121,
EYHERBREBMAALD 21 RAFTEEE 12 H. FIAEE 12 £
FRESNMNEA 124, ATHRAFREE 12 ANEYERBRR
H, B4t , FIRES 124 FFRTAREE 2 WEAE L,

SAMKA T IR HALESFTREYHERPTENARSS T &2
PEREKZAWRTETHEE BATEEEETERTHNARSE S
F L HDAIMNTEALRWET 124 FiH. Bt | RS ARKRIIE
SE—ARIER, S ARBR, SE=LARIER, FIUARIBR, FEHARBKU
MENAHIK, FTRSE — AR , BT IRAIHEESMBEYIHRFH
ct/cfDNA, FTRE —HEH* BT IRAHEESMBEHER+TH B A
R, FIRSE=LARIZR , A TR HEEFMBRENHER TN T A, £
REMARK , AT RIHEESMBENERFH ¢DNA, FTREER
PEEER ATIRBIHEESFREYHERFH mRNALFTIRSERARER
RATIRBIHEESFIRENHERTH miRNA, FTRE—AEk, F£=



WO 2020/037684 PCT/CN2018/102346

LHREER, SE=LARIER, FEARIKR, FRAMKRARERAMKET
FIREYINMBARFE , DS EFTREY R FH ct/cfDNA, B 4
f2. T 4. ¢gDNA., mDNA # miRNA , BRHFRTEARNEA
124 REPFTAEE 12 74 , NI FTREYIHERPRY ct/cfDNA, B 4
B2, TH. gDNA, mDNA Hl miRNA HITHE,

AERNR  SEMRITSFERTHEN S MR, TR
BEATY RECFE MR GKR F UK E S TR KR
FRENBFRMED 7. HP  RELEEHERSERENL, EE1L.
RENELNERE , ATEMERMEMNRN FRERSEEHER &
HEERHFNEYEAY  BISEYEEYRPNEEMBE &
REIHEEHNNRER, EREE, FTRRMEG KA F MR8 &%
BEAEAT B SR B M o IMREMEM BB FESE . & HENRBHER
BTSN R, SR BEER., . 4%k, RESERRARE
DB R, FTRSFED FREEB LS ct/cfDNA, B iR, T 4.
gDNA, mDNA % miRNA % F. &REHEFIF , BTFEE B 4N
T ARNERLENSERED FRISRERE , ATE S ct/cfDNA,
gDNA, mDNA fl miRNA W&k EWEFRMED FAEX (Oligo ) »

Lk , FIREE 12 BERNE 12 URERTHARAE 122 £
BISNE 123, FTIEAE 122 ARAE 123 KB 2R, AJEFENE ,
FEHMEEE P | FIRRNE 122 ARAE 123 EAT 2 KR , HHEMBE
BIR, FRRRE 122 ARAE 123 WE -2 5 FFREF O , Frik
WE 122 W OEMAAE 123 WO KRB FFRE. FIRAANE 122
ZHBFIRTARAE 123 ERFOBAFTRAE 123 F , HIKWETFT
RAE 123 B, FTENE 122 WA OERMEREE 12 WAD 121,
FIRAE 122 WEE TR B SN E — A 125, ATRAE 123 WA



WO 2020/037684 PCT/CN2018/102346

B FFRESNE IR 1260 FTRSNE IR 126 WLESATR
ENE—RA 12SHUE——XNN , B—F 25 126 MIMNHNE—
BRAL 125 HHEBNEB D LK FTRB 124, EfHh B—F =3KF, 126
AR EE — BRI, 125 HERBN I 2 LREFERATREA 124, A3
HEBI R ATIRSE ZEBRFL 126 B RT MATESE —ERFL 125 W R KB4
[,

ikt | PRRAE 123 METRANE 122 BEB XN EZ) . PTIRZE —
SEEE 10 H—SEREE-EHH 14, AIBRE—RBIHH 14 5FE
WE 122 MFTARAE 123 F— M HEEE ATEIMERE 122 H
FIRAE 123 Ry —MMEXN 5 — kg AR E =3k 126 5
MRE—3RA 125 WREBER , HEMRXEMBREA 124 WAR , E5
FIRET 124 AL B D B SPTRSE —HREZR, PR —HR %K, ATk
E=HBIIR, FTRSE AR, MAERARKUREARAMKOR
THNN. FERANE B 124 WARERIKNWR THEXNNIEN
= FTRBAH 124 WABRSHNWARR Y FE SRR R T A
ME [ HEFMRIBEL 124 WABRKTHNWASE S T4 SN
RYEBNFHEFIENARR S FESWHRNR Y, B4t |7l
RAE 123 BPFBERTARAE 122 & ; FIRSE -4 14 SFrR
SNVE 123 MiER |, ATERIFIRAE 123 MNMARE 122 %31, A
DERNE  EHMESES P  FIRNE 122 AR E Frridst
B 1237 ; PRS-z 14 SFIRRNE 122 HiERE , BTESAR
RAE 122 XN FTRINE 123 #=3h,

HEEDE ct/cfDNA BY |, FTiR%E —Rai 4 14 WAHFTEAE 123
o TR — KA, 126 SEMEMNE—KI 125 WREBER , 45
FIRET 124 WHERELEEE ct/cfDNA W E — AR R ITHES |



WO 2020/037684 PCT/CN2018/102346

MM EBXEEE ct/cfDNA WEE —HREZRHFTIRER 124 TR , M
MaEHEEE ct/cfDNA W —RiEk, X Llih , HFEEZHE B 4zt ,
FTIREE — 3Kz 14 WAHFTRINE 123 #5350 , HEFTRBEFL 124 AL
B, EBNEEE B ARMNFE _HARMKEEBBRARET 124 HE ;
HFEESDE THRN , FRRE Wi 14 WAHFTRAE 123 %3,
WEFFIRBES 124 AR BBNEEE THARNE=ZHUMKEEE H
FRBF 124 Rt ; HFEESDE gDNA B, ATIRSE — K354 14 Kz
FIRAE 123 335 , WEFTRIBA 124 WHRE |, FEBXESE gDNA
MY S5 MU LA REERBE A PTIR B A, 124 M ; HFESE mRNA B, AT
REE— IR 14 W FTRAE 123 %3 , HTFIIRBER 124 HALE
BB{XEEHE mRNA WERHABIKEBHATREA, 124 R ; HFE
E5® miRNA B, TR % — K4 14 WIHFTEINE 123 %3, &K
TRTRBA 124 AT , FEXEEE miRNA WENAHIREEB B
FRiR@H, 124 . ATABEMNE | AELEEH ct/cfDNA, B 4R,
T 4488, gDNA, mDNA BA% miRNA BV EREED 12 BB /B K B9 IR
FFAOXMPTIR B AL 124 Tl , RAKERST B B8, T 482, miRNA,
ct/cfDNA., mRNA , &/5 gDNA WIRF#HITH0 B,

AEENR , AHASSES T , IERERMRESE 12 LFF
REEFEARBITEBIFANSNEA 124, flaRBE A HEEA
124 EA B ZRMITIF/AEHE 124 WFFA . FIRZNE
A 124 WHBED B ELEEE ct/cfDNA,B 42, T 41R2. gDNA, mDNA
5 miRNA MR R THE S BIEFIFEARE 124 BFTH |
EEBDHESHE ct/cfDNA, B 4, T 4B, ¢gDNA, mDNA K&
miRNA BYEEERIZ B /N EI K IR FHORMFTR B A, 124 f .

AAEEHNE  FHMESESN T  FREA 124 WBETH -1



WO 2020/037684 PCT/CN2018/102346

A MM IPATIRSE — R 125 FEE =k, 126 WHE S IR —
HFA N

fLikth , FIRE— 2 BERBH —SITIFEHIEE 16, FTIRIEHEE
16 SFTRSE —Wz 4 14 HiERE , A TESIMMAE R4 14 T3
FIiRAE 123 HNE 122 330 , B HIHEFIRBA 124 HAEZ,
FRRIRHIZE 16 H—FRFIFTRBA 124 WARTILWME, PR
HIEE 16 BHEFMREA 124 WARBPEXR , N\TIESEEFRERY
RO R BR BE 8 1R R /N B R WY IR Fr K OR B2 3k MFTIR B A, 124 Fi o

L& , FIREE 2 #—FSEBESE 128. MEAE 123 WK
A RESSIHA ,FTRSE 128 EASSIAAEER , AT R T
FIRAE 123 SEFANE 122 2ENERTPHNEYHERBRSH.

Rikh  FAIRE—2BEBE 10— SBRUZLEERE 18, BT
FERG . FTRR7 R £ 18 FENWRIZER TARRE 122 RS,
B EFTRR IR E TR N E A 0 TIRM T rTRidis K £ 18 L.
FRRE7 K42 18 ATRMMMAREYINRBR , FEFRS MK
BEMEPTRBA, 124 gt . KRS | FIRA K E28 18
PR N BRYE | BIAFTREIA K 88 18 N RS, TUIERE
M , EEMSESD |, RS K ES 18 LN E T N ER
%, BlANFTIRRE S R £ 25 18 NNEARIE,

RiEH |, FTRE—2ERE 10 #— S THEE_R3IH 19, FrR
IR 19 SFTRRE A RS 18 MIERE B TRIMRR#Z X4
8 IS HARBHAARARE 122 , ARWFTREIZ K EEF 18 BT
RAE YR AR FTIRE W 19 — 5 EFTIR IR HI8S 16 MERE
PRI HI85 16 3R HIPTIRE =4 19 W AT IRREH K 425 18,

SRR |, FTIREE —ARIER, 55 AR N R = ARIREUE AR

10



WO 2020/037684 PCT/CN2018/102346

REYHERBRD |, EATRE —HBIRE S ct/cfDNA |, FTIREE —4
BBRES B Al , URFIRE=ZHRKES T AREFE , RS =K
4 19 W FTRRIA R AR (S HAFTRAE 122 & AR5 —4H &
Bk, 55 T4 R IR A R BB = LA REBRTE R 0 M9 R T AR IR B TR IR R
KES 18 £ ; FrRE a4 19 Wah rik itz & £ 25 18 BHFTR
NE 122, FTIRSEYB REER, 55 T LB BETR DA I 35 7S R R BR 40F A PTiR
EYIE@BRTR , EFTRENARIKRE S ¢DNA |, FTiRE AR BRE
4 mRNA , FTIREALARIRE S miRNA 5 , £E 8 ct/cfDNA K5
—HR%k, £4E B ARNE_HUKUARESE T AlRMWE=4H
BERBOE AFTREHE MBRF . HFTRMIF KL 18 FENHZ
NEBRZ A , EATREMARKE S oDNA , IRERARKE S
mRNA |, FTIRSE AL R TRE S miRNA 5 , FTREE — 3R 304 19 IBIFR
ARG RERR 18 BREAFTRAE 122 , Al K 438 18 =4/
BRI ER  SINBI Y MERN SR | £ R EMMREZ K E
25 18 LSS H ct/cfDNA M EE—4HREER. £5%5 B MM AR
BRUREEE THRNE=EHRKERRTRREYHERERD 4
FRiRE 7 K £ 85 18 MR NIERIA N | FEFTIRSE K34 19 3K
TR R ERR 18 BHATARNE 122 f5 , W TR K £88
18 FMEEEH ct/cfDNA FIEE — ARk, &4 F B MIIBHSE ARk
UREEE T MRNEZAUREADEATHEFREZ KL
18 ; FEFFIRE A REIRE S ¢DNA |, FTRE FHARIBRE S mRNA |, FI
R ALK S miRNA f5 [ BEENESH ct/cfDNA K5 — A B ER.
56 BARNE_ARKRIARESE T WRNEZEHKEAL
IR B

Rk  FTRDBRIEEH —SIFEEYEE 30, ATERIK

11



WO 2020/037684 PCT/CN2018/102346

HAFAEE 12 RENE—AMEk, FTAMK, F=AMK, M
HREER, FRARBRUREAER K. Eifth , FRREYERE 30 1%

BEESNEBE RS NMNEED I EMARSNEA 124 ——FE , U
NEMARBEA 124 RENER——#HTER, TAEENLS  EHME
SSHEGI A, FTREIWEREE 30 AMGRE —MBE , KHTESMNE
124 7 H B R ER A PR B B U T AT iR B W= & 30 .

Lkt , FTRD EIRIGEE 100 #—FIEFE_SERE 40,

FTHERREYERFH CTCs M CTM. FIRE -5 ERE 40 E
TFHBEHMRE KRB 5B L (ISET , isolation by size of epithelial tumor
cells ) #ITHIE. Bty , fIAE -2 BEREE 40 NIEE |, FRRIER
RETHAEE 2HAE 1227, FRMERE 122 WNAESRA
t. TH&Hy , BATILRFAREIHERBERFH CTCs M CTM, &
B CTCs Ml CTM /7 , NATREHERPNBRFH ct/cfDNA, B
4R, T 4ABZ. ctDNA. gDNA, mDNA Hl miRNA BiTDE. AU
BEN e  TEHAESESNTD , FIREEET LN RETHMEAEE 12 1
ERHEFEAOL, FRERRE A LA N R REREE ( Track-etched ) fE. X
5 ( Micro Sieve )R, it ( TEM Grid ) FREEM A A T3S0 S8R,
AEHEHI |, FTREEN A ERN 2.6~10ums CTCs — X AT 25um ,
BELBIRS , REARARENESRENAR. CTM 2—H%
EE-ENMEBEER  HERYRK. 28miiERYERS , RYRX
B CTCs M1 CTM EETAREEL , A\fiZEH CTCs Ml CTM., &
BEJGH CTCs M1 CTM AIEH , ATHITRELE,

Lkt , EHMAIHESID , AIERE=—SEEE 40 ITEEE,

FIRSE -0 EEE 40 SMEE— S EERE 10 HEE  EMEENH
M CTCs M CTM EHMMEAE - S EEE 40 7B G L

12



WO 2020/037684 PCT/CN2018/102346

MBABEAFMRE -2 BERE 10 UANEYHERPH ct/cfDNA, B 4
f2. T 4HAE. ctDNA., gDNA, mDNA Hl miRNA #{THE. FriRE
THOBEE 40 SEEMAKEE, FIRRERE TARIERF |, 3
BRI RA L, TR , AT REFREDHERBER
H#Y CTCs M CTM, SRS mPNLARRES , EAFMRIER
B, BN FTRIEERERAFTRIERNESS, AJAEBNE | PR
IR AT — AR E , WA AR EH RS EREE K.

Rk  FIRE P BEEB 40 F—SBEEIRNEEARE
IR FIREAREFRRERLTAARERT SN2 MHEE AT
BEFREBANTTRRREE T A WEENESD FEmETEIER
2 HFTRERA S IERE . FTiRE O N 3 E A T N FrdiE R M A
TrIREET F RN E D, FTRE D RETFEPIRE DR NEEBH
RNERNFRERAMTRAREETFWRENEL#HITEZ R
o

AEENR , FHASSES R , IAEZSEEE 40 L A&E
NEAKREIEECWRERREBERERM , M IT CTCs 2B, CTCs
& %A EpCAM epithelial cell adhesion molecule , = Z 4R FEFt 2 F ),
[E Bt 3R IE Cytokeratin’s 4-6 , 8, 10, 135 19 ( ARBAEH 46, 8,
10,133 19) , ERFEEFRE BB EpCAM, Cytokeratin’s 4-6 ,
8,10, 13 19k , SEYHFDRALRKE BRI , CTCs Bk
HNn R SHNNREES , NSEI CTCs W3R, BT CTCs
RERIE CD45 , B AIFA CD45 T a FFkry 75 E# AT CTCs 2 &W. A
DE#BWE , EHMESESF |, FTRE 2B EE 40 & A LUR Al
BORRAZREBE D EWN G EFIT CTCs B E,

REPARGENIBRIEE 100 BESTRARTHWHHKRESTE

13



WO 2020/037684 PCT/CN2018/102346

RYWHREREN D T, BEBIFE —Wah4 14 W AE 123 #HH
BENATRER 124 WAR EBTER TR EREE® MOR S IdB Fr
REFA 124, NI FTREY RPN S TR KR EN D F R #IT
DB,

BF—HZHEE3 , B3 ARKARENARRED S FURRE
200 WERE, FIRNRRE 200 8F L RE—RN I BRIEE
100, WRERS 210 ARERNFRS 230, FIABRERE 210
EmRosBWREEKE 100 46 ATAAMRSBREEE 100 2
BB FHTNFXEEE, FRRE RN FRE 230 SATRH
MERE 2I0MEE AT EHNTARAKE S FHITHEF SR
I

REPRENARERED D FUHRE 200 R¥EF  TEATH
F#, ENERE ST EIL, RETMINR,

A EEie R XANA A HRARRANEARG RMIER S 3T X LT
HEGI 2 MIE N RGBT UL EARARAREHELE M S &
HATE LN —RRBEANEFHEERLXANEESCENERT ,
HeSmfl P, At , R KAFTLER TR RIIX L
HEfl MRERESERANFAATFHRENFNSSME—BNRRE
=l

S

T

W

N

& |l
ot

14



WO 2020/037684 PCT/CN2018/102346

XA ZEXRB

L—MARRENS FOERIKE , BRFEF—27HKE , Hi
ItET  FRE-—2EEESHE .

B HATERREYSEmER  AREE LT REHEYHERA
RRHNES , IABARBFARARE ; AR

ZAHKR , BAMKRA T RBIAEEMEEYERPHTEHR
HoF  HRFAHMKRENRTETHEE , RS A BIKD 5 WX
RAZRFTRE AR o

2HNAMER 1 FRENARKREN S FOERIKE , HEITER
T AREESRANEURERTHARNE LHANE  MERENE
ELFiRBEE KA, RAENEAELTFRBE KA , ridsE =
BRALMPASE —BRANME —— NN ,8—5% = HKAMMEMNE
AHEEBRATIRES

3HNAMER 2 FREANARKREN D FOERIKE , AEILER
T RS -—2EREXE-—DERE -, RRAENRERE
RER AN 3]  FTiIRSE — W SFTRAE M AR R E 8y — N EE
¥, HTRSFARAENTENE RN —NEN S — &3, R
PR SE —BR AL SN E —RANKBER  MNMEKSRE AL EBFR
REA .

4 I FER 3 FRENARKRE 2 FOERIGRE , &SR
T A% -2 RER -—DSREERFIR |, TREHIRSARSE — T
HMEERE , A TERAIMEE - R R FFRNERAER S,

S5HNAMER 2 FREANARKREN D FOERIKE , HEILER
T FRAEEHR-—SPEESE A ARAENRESHTRESSIA , Ad
SEESMAS 5| FLARERE,

15



WO 2020/037684 PCT/CN2018/102346

6.UMNAER | FIRNERREN S FAERIRKE , HSTHE
T FRE—2BEEH -—SIEUARES  ATHRRETME
EEDNEYERBAR FIRRSZ REB R BEBIERTRAEE RN
& ;

Lk  FTRE— 2 EREH —SIEE_WHH , FIRE I
W EFRE R EREEE ATRI AR REREARBH
FIREE,

TAHRFER 6 FIRMNAREEYN S FrERIEE , HBEE
F, IR ERBREIE

SE—HER , BT RHLESFIREYIEE R P ct/cfDNA ;

BRI, ATRAALEESFREYHEmTHN B 48 ;

BRI, ATRAALESHREYHE DTN T 4R ;

EARER , AT IRAHLESREYH RFH gDNA ;

ERARK , ATRAALESFREYHE @mFH mRNA ; UK

EAREREK , AT IR AL SR E Y R miRNA ;

Rkt |, FEPTRSE —ARIERE S ct/cfDNA |, FIiRSE —ARIKE S
B4fE  ARFTARE=HUIHKES THRE , FTRE R I3 Fr
REIZ R EBHAFTREE ; EATREZ X £ RMATRE —H/
Br, BETAMBKUAREZEMIRG |, AR E W IR Pk idis &
HABEBEFTREE  EATIRE AR KL S gDNA |, FTRE R AR
28 mRNA , FTIRSERAHIKE S miRNA f5 , E8HF ct/cfDNA W
E—RER, £5F B ARMNE_HARKURESE T AilBE=
AREBRBUE AFTIREHERBRF ;

Uikt | FRIRRI7 A4 B8 7= £ R7 h B8Ry , EFTREMER
IREE oDNA , FTRERAMIKE S mRNA |, FIRERNAHIKES

16



WO 2020/037684 PCT/CN2018/102346

miRNA J5 , TR sE Z R 3h IR 3 Frid iz R £ sF BRHEAFTREE |
PR R £ R E W B AR  EERMErMMA#Z R ER L
RUSE —HMEER, SE-HMIRURFEZAMREBRRTIIREE F.

S AER | FRRNARKREN S FoERIKE , HBERE
T, S EREVRE , ATERHMREERHYE AR,
SETAARIER, SE=LARIER, SFIUARIIR, FHABIRIAR ESNERIK ;

Liti , FRAEBRERERZMNRE , FTAZ MNBES 35/
RENBA——EE,

9. AER 1 FENARKREN S FOERIKE , HS1IEHE
T E—SERE-SERE , BTHOEMRENHFERFH CTCs M
CTM ;

fLiki , PRRE =0 BRE N IER.
10.—fdREREN S FURRE , HETEET , 8BEKXFER 19
RE—BFFANARKREN S FoBRIGKE ., HRERSGEUARER
NERE FAMRAMRERESHAARREN D o RIREEEMRS
&, RERNFRESAEMRERERE S,

17



WO 2020/037684 PCT/CN2018/102346

(10

BrERE
- 19 - 18
B IxEh Wi R A A%
~ 16
gl
r 14 F— 12 K 30
FH—IRBF =g Elves3-

mosmew [ 40

1/3



WO 2020/037684 PCT/CN2018/102346

126

/ / 125

S—BHIE

%
L e

&\\\Fi\\% Q- MIRNA

S Q-ct/ef DNA
@

Q) mRNA

x\\m‘gm\m

2/3



WO 2020/037684 PCT/CN2018/102346

100
s ~ 210 ~— 230
IR REURE Wiz RS HRR R4

3/3



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2018/102346

A. CLASSIFICATION OF SUBJECT MATTER
C12M 1/00(2006.01)i; C12M 1/24(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
CIi2M

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS; SIPOABS; CPRSABS; CNKI; CNTXT; 7 % A; BAIDU; and Key Terms: 40/, 47 4% 8%, 4055, AL, 7L, B,
wasg, Wi, WEER, INAL, AL, ST, R4, DWPL; SIPOABS; EPTXT; USTXT; WOTXT; JPTXT; PUBMED; WEB
OF SCIENCE; and Key Terms: cell, molecule, nucleic acid, segregat+, extract+, pick+, aperture, bore, port, tube, magnetic field,

. . . . g0 Par;
magnetism, bead, inner tube, outer tube, microfluidic, gene sequenc+<$

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y CN 105219641 A (BELIING ZIYOUDU SCIENCE MACHINERY CO., LTD.) 06 January 1, 6-10
2016 (2016-01-06)
see claims 1-9, description, paragraphs [0007]-[0009], and figures 1-6

Y CN 102690786 A (WUHAN GELAN LIFU TECHNOLOGY CO., LTD.) 26 September 2012 1, 6-10
(2012-09-26)
see claims 14-17, description, paragraphs [0028]-[0030], and figures 1-9

Y CN 104560950 A (SHENZHEN HAPLOX BIOTECHNOLOGY CO., LTD.) 29 April 2015 10
(2015-04-29)
see description, paragraphs [0029]-[0042]

A CN 103923829 A (GENMAG BIOTECHNOLOGY CO., LTD.) 16 July 2014 (2014-07-16) 1-10
see description, paragraphs [0006]-[0050]

A CN 206902125 U (CHONGQING BIOWAVELET TECHNOLOGY CO., LTD.) 19 January 1-10
2018 (2018-01-19)
see description, paragraphs [0042]-[0048]

Further documents are listed in the continuation of Box C. See patent family annex.

#  Special categories of cited documents: “T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«3» document of particular relevance; the claimed invention cannot be

considered novel or cannot be considered to involve an inventive step
when the document is taken alone

«A” document defining the general state of the art which is not considered
to be of particular relevance

“g” earlier application or patent but published on or after the international
filing date

“1” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

«<p” document published prior to the international filing date but later than
the priority date claimed

«y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

* document member of the same patent family

Date of the actual completion of the international search

23 April 2019

Date of mailing of the international search report

23 May 2019

Name and mailing address of the ISA/CN

National Intellectual Property Administration, PRC (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2018/102346

C. DOCUMENTS CONSIDERED TO BE RELEVANT

(2015-11-18)
see description, paragraphs [0007]-[0022]

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 207646191 U (GENEREACH BIOTECHNOLOGY CORP.) 24 July 2018 (2018-07-24) 1-10
see description, paragraphs [0006]-[0015]
A CN 105062888 A (EASTWIN SCIENTIFIC EQUIPMENTS INC.) 18 November 2015 1-10

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2018/102346
. Pat(.ant document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 105219641 A 06 January 2016 CN 105219641 B 12 December 2017
uUs 2017191914 Al 06 July 2017
EP 3150695 Al 05 April 2017
WO 2015180561 Al 03 December 2015
EP 3150695 A4 17 January 2018
CN 102690786 A 26 September 2012 CN 102690786 B 12 February 2014
CN 104560950 A 29 April 2015 None
CN 103923829 A 16 July 2014 CN 103923829 B 26 August 2015
CN 206902125 U 19 January 2018 None
CN 207646191 U 24 July 2018 None
CN 105062888 A 18 November 2015 CN 105062888 B 15 September 2017

Form PCT/ISA/210 (patent family annex) (January 2015)



EFrRRRE Il P iR 5
PCT/CN2018/102346

A ESIRbaES
C12M 1/00(2006.01)1i; C12M 1/24(2006.01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
C12M

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNABS; SIPOABS; CPRSABS; CNKI; CNTXT; HEZEARFMAGZRAE: 400, 7+F, 8, 28, =%, 1L, &%, W, ¥
71, HEER, NTL, AL, Tmds, EEWFEZE, DWPL; SIPOABS; EPTXT; USTXT; WOTXT: JPTXT; PUBMED; WEB OF
SCIENCEFN#322iA]: cell, molecule, nucleic acid, segregat+, extract+, pick+, aperture, bore, port,

tube, magnetic field , magnetism, bead, inner tube, outer tube, microfluidic, gene sequenc+%
C. EESprats
24 AU* SIS, WER, FREBMCETE AR AR Bk
Y CN 105219641 A (AL B HERIENESER AT) 20165 15 6H (2016 - 01 - 06) 1, 6-10
Z AR ER1-9, R348 [0007]-[0009] B, KEl1-6
Y CN 102690786 A (RIS EM ERHEIE AR AT) 20124 9H 26H (2012 - 09 - 26) 1, 6-10
Z AR B R 14-17, I8 55[0028]-[0030] B, KEl1-9
Y CN 104560950 A (FEINITTR S H MR B R AT) 20154 48 29H (2015 - 04 - 10
29)
Z: LA 55 [0029]-[0042] B
A CN 103923829 A (AL EEREMIIABRAT) 2014F 7H 16H (2014 - 07 - 16) 1-10
Z: LA $5 55 (0006 ]-[0050] B
A CN 206902125 U (FERBIBEMRIIEERAT) 20184 15 19H (2018 - 01 - 19) 1-10
Z LA 55 [0042]-[0048] B
A CN 207646191 U (FiEdgrt R iin G E A E) 2018%F 7H 24H (2018 - 07 - 24) 1-10
Z: LA $ 55 [0006]-[0015] B

[V]3t 4 scpbreckms o b . TR R
9 R AL, T R SR E e AT, 5 R, (5 T A
5 ROREE: e 7 s ok T

“Ar YOI IR T I SR — RS K o \

“yr Al E 21% 3] 3 HAANE
wgr ZEET I SRR B A AT i S A X S R LR R, WERRRI R
T e T e T L g T
b %iﬁg%gﬁﬁggggﬁégﬁgﬁﬁgéyﬁﬂﬁﬁﬁ %Iﬁgﬁﬁfﬁﬁﬁﬁﬁkﬁﬁ SE e BRI A
“or P ROSATE. (EF . RS S A TR “gr EHEEAIRSCH

“pr A H ST E R H AR T B R B e A B RS0

[l P 2 SERR 5 R 1 H #A | BrrAdr 2 40 25 1R 2 H 29
20194E 48 23H 20194E 58 23H
TSA/ CN¥ 4 F) FITHE 25 Hh ik TR R
T 2 SRR (ISA/CN) i
o [ b 5T g X 1 1A 3865 100088 z Wi
£E5S (86-10)62019451 Hi551E  (86-10) 62412295

R PCT/ISA/210 (582W) (201551 H)



Efr R RS [ fr o i S
PCT/CN2018/102346
C. xS
% A SRS, WEE, SRR HH R AR
A CN 105062888 A (FRJHARMEIOW B ERF R AR 20154 117 180 (2015 - 11 - 1-10
0 Z WL B8 10007]-[0022] B¢

#* PCT/1SA/210 (38270 (2015%E17)




Rt 7 A
RFRBEERINES PCT/CN2018/102346
KBt i 3 G RIS e R R s
CN 105219641 A 20164F 1 6H CN 105219641 B 20174 128 12H
Us 2017191914 Al 20174 7TH 6H
EP 3150695 Al 20174 48 5H
WO 2015180561 Al 20154 128 3H
EP 3150695 A 20184 14 17H
CN 102690786 A 20124 97 26H CN 102690786 B 2014%F 28 12H
CN 104560950 A 2015%F 44 29H ¥
CN 103923829 A 20144 7H 16H CN 103923829 B 20154 84 26H
CN 206902125 ) 20184 17 19H ¥
CN 207646191 U 20184 7H 24H ¥
CN 105062888 A 20154F 115 18H CN 105062888 B 20174 98 15H

F PCT/1SA/210 (RIREFIFME) (20154FE1 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report

