wo 2018/024194 A1 | 0K 0000 O 0O

(12) =R EF SEFAM AT ERRRIE

~

(19) 1& AR =R g | 0O O 0 R O O
ES =
2 BLT‘ = & 10) EfF 255
@3) ElFR A 7 B = WO 2018/024194 A1
2018 £ 2 A 8 A (08.02.2018) WIPOIPCT
1) EfrEFIHES: X B AL B 958 5 R Bl )7 3 1 5 # 106
F16K 99/00 (2006.01)  BOI1L 3/00 (2006.01) 2, Shanghai 200333 (CN).
(21) EPFREAIFS: PCT/CN2017/095435  (81) 5 EE (Fr A H 1M, ZEk&G—MrlRMtmER
22) EfFEiEE 2017 /£ 8 A 1 H (01.08.2017) fR47) 1 AE,AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
(25) RIFIES: L CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
26) NE5iEE i GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,

(30) M

2016106235137  20165E8 H2 [ (02.08.2016) CN

(71) BiE A € B X ¥ (FUDAN UNIVERSITY) [CN/
CNI; H H Ll W &l X HE 8 2% 220 5,
Shanghai 200433 (CN).

(72) %BAN: @7 3% % (YU, Yanlei); ' F LW iH
[X HE ¥5 ¥ 220 5, Shanghai 200433 (CN). B A
R (LV, Jiuan); H B i 078 7 X HE L 2% 220
“7, Shanghai 200433 (CN). & % (WEL Jia);
=¥ 77 M 3R X HIHE % 2205, Shanghai 200433
(CN). X EZLIU, Yuyun); F1EH LT #0 X
HS ¥ %2205, Shanghai 200433 (CN).

(79 KEBA: £ —F MR =K E
Al (XU & PARTNERS,LLC.); F E I i

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.

B FBEE (FrAATRY, ERE—MalF At X
247 : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXT. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), EX#| (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

(54) Title: MICROFLUIDIC MOVEMENT CONTROL METHOD UTILIZING LIGHT

(54) KFRZHR:

— R EIRARIE B ) T

(57) Abstract: A microfluidic movement control method utilizing
light, a device, and a microtubule actuator (2). The microtubule actu-
ator (2) is prepared by utilizing a light-induced deformed smart poly-
mer material. The smart polymer material forms, by an exciting beam,
asymmetrical deformation, and is induced to produce a capillary ac-
tion to drive a microfluid movement. The embodiment can drive mi-
crofluids having various polarities and compositions, and can drive
creep of the microfluid, and can even drive the microfluid to generate
a 3D movement trail. The embodiment has found a wide range of po-
tential applications in controllable microfluidic transport, micro-re-
action systems, micro-mechanic systems, IC laboratories, and others.

(7 WE: —MOtEMREIEaIN L, KERME

PATH (2 . MHAEBEURZE R > TR & T
WOE AT A (20, HAESERIP T KB AR A,

W B ) el R W Ak s, AT
R Zfy 25 b A% 0 20 R B B IR A, 3 T DU K Bl R
PR, B R LKA AR A = R IR E B . AR
R R R R R S LR g Y
S B S AT AU LA AT L £ NI B



WO 2018/024194 A1 {1 NDL 00 00O 0

KERAT:
— WHEERRRE (RA%F21403)) .



10

15

20

25

30

WO 2018/024194 PCT/CN2017/095435

— PR AR B Bh B T ik

BRI
AR TR AR SRS, B, W K — OGP R A s 3l U B
(S

HRIA

FEh iR Wik iz sl R AT Z 0 T S s, Gl A2 it. ™
B R RS HEE, StEMER AR, U el
YER D9 it B Az 3, gl TR TAESATH) BB G 68, B Dy e Al
DU fh . BRn . 2 RURORS Wl RDOGIR SR s s s AP H 0. Ot
FARICEARAAE R 1. JeEBANEH  AE B  E WA Ie s I, TE T RER IRt
FRCE M IR M R R, W] DR R AL WA 38 sl 4%

REwmE, StEERMEMN AERI MR RRIZIN, ARZZRR AT =M
fil 2 IR A7, IXAER KRR B BRI T RlCR AR s al, BBl 4y 1 e sekn v H
JEECRANAE FH F7 R LA e B0 A B B 2 A e RN A, Y EERE IS B A
3B AN A T e+ e ik = A B Ak 2 (R B 7, DRI S o B 2 75 vk 3 T4 5 1R
W, JF Hikeshig e, SRR T2z, motet = e M ErE
o P EWCN B AR L BT BT EEIM A OGN R A, AR T AR 2540
S N P e P I AR AR (5

R, AT it @ I B 4R A T (AN S 6 WA 3 kv e R o6 25k
iNuS I Gk o g A T

KUIH

AR W H R 2 SRR e PR AR 12 2 (B AT A
ANKW S — H 2R ROt MR e s i3 E
ANKW 5 — H 2R ROt MR sz s i ik,

FEARB WIS — 5, AT Mot ikizshfns, wanb .

E—HEPAT S, TR EEPAT A /MESS 0.01-2 mm 5 0.0012-2 mm, 1%
_1_



10

15

20

25

WO 2018/024194 PCT/CN2017/095435

77 0.001-1.99 mm, H FriR S HAT 4 1 BEM LD S AR E R SR AR S 1 = 1
EEY

TRV PAT 78 HH BE AT A%

FH U5 RS B A O A TR AT #8 (R JE —m, ANTT SX BT e A T 8 BRA T 25 1Y)
T UiIE 5 .

EARWHISE Zmd, #4877 —MruEmnitesinirs, amPiR.

R ERATS, PTIAE AT AR SME N 0.01-2 mm 5 0.0012-2 mm, W1
77 0.001-1.99 mm, H FriR S HAT 4 1 BEM LD S AR E R SR AR S 1 = 1
EEY

TRV PAT 78 HH BE AT A%

FHANR] 58 FE P U PR 2 A R A (R A AT 45, AN T SR BT A2 e G B v 1)
— 35 [A] G R FEAR R 77 115 3))

e ARG b, i 1R B B AL R4 R 40 R 15 A A
= TR

TR — Rk, Bl (s AT A8 E0 56— HA TR (R AR R — 0, FLT R 11
[ 5 IR () 20 Jl i At ai s ey, P AR REASORI e I 5 A7 A7 R R B B AL

TR — R, iR (A R A LR G RN A i A A R/ s
AR

B —REI, BT PAT R AMEN MR e (IR 58 B 7 S
R REZ AT, HLOT IR AT 45 B AR IR R s P CEREED

R —RERI T, PR A PAT S AR T E R NN A MELZ

S — kg, iRk BERS R CAB MAKHET Y R et IR [ Nk 415 81, I
Hr, Bk $ﬂﬂAB%%? SLOFWAE

*T

ﬁ

R A ] B S A 1 1

&

)

%
%

R AT
o <=p \\. . e fif =~ RN

o
OO
Hrp: RyJEH, siFE ZIEFET Cl. C2. C3. C4. C5. C6 [ Itahisd L, ¢

_2_



WO 2018/024194 PCT/CN2017/095435

Bt HATIE AL, um Bt [ AL e, Fedby piag, Rk, RIL, AL,
R, BB P R

Ry Wik H T C3. C4. C5. C6. C7. C8. C9. C10. Cl1. CI12 [fphalibria 2L,
D ik A~ 45 %t(D $Ttm>¢m Fifr:

W
b
g

Hrp Ry EEHT C2. C3. C4. C5. C6 ek a L, s s ikh NI,
Y —Ak i, Pk e BEff Bl CAB B4k CF ikt BI&3R1E, Pk
AR CF itk g ik B R 4

o

| Oy

/

10 Hr, FEXxR: — D —R~——G Ry ik D, Ry, R, 5 CAB Hfb2 %
RFEFBAE, G gk B CUR g5 8 b i —FP el JU R

ARG, Prd s B R S AR s SR .

]

15 5

Redl

D—R1‘C>—N\\
O



10

15

20

25

WO 2018/024194 PCT/CN2017/095435

Ho: Ry H, WiEBEFT Cl. C2. C3. C4. C5. C6 [Fblibed ik, ok
Hoe BN, R AR, AR B WR, BRE, RE, WA,
A, BEERGEE A

R, 4%k HT C3. C4. C5. C6. C7. C8. C9. C10. Cl1. CI12 [kt leia It

D ¥ H I Fgia (1 =45k () iR

O3 %
O & & ‘2\§ o £
X Sl L :
N o R B A Rt F O Y T s T v.»o'-‘M"» ) .
‘m“@ N "‘Q ﬁ} {} P e 5\3 M “““N S, R‘i \q{:} -
R H N
3 5 &

HF Ry & C2. C3. C4. C5. C6 MW HEHRE. WAL, TR RE B T he s 3

e IR, Il AN [R] 58 IR G H gl v 7 A

e —RIE G, Il AN [R] 58 FE IR G H RO o AR 7 A

e —RIE G, T IR B R 2% 2K B AR BB K A A4

e —RIE B, IR TR AR A SR K R AR IS, TR U BAT 48 1) P B VR B AT o8
KIRIZ

e —RIE G, TR RAR A BUK RO AR, TR GO PR T 45 1 P BE VR AT B
KRz B AR BRI = o

R — Rkt Prid fpdniiAaiE BN AHUEAR. K KER ARITA.
W AR LA

e —RIE G, IR R AR A LA, B e B H AT LR A TRl
ke Ald. LRAH. W . OB, SR, F2R. k. ki B2
Wil LMk, FRENLE. AT, WA TR, QT RPp R, O A, 4
WL T HE. S mbme. Rl S5

e — ARG b, P IR TR AR A KA AR, Ak Ak B H KA AR K
R

1B —ARIEEI rh, Pl AR Ak, ARIE R IE B N A A R
R BERR 22 o i RS IR A0 i, s A S

e — ARGy, PR i B2 AR, DRIE IR 0 N A R R
WA FLAW . AR, ELAS

e — ARG b, Bk b R A n] Wot

e — PRIk, ik SeUs i RS A B v R 3l 1

_4_

&

5%



10

15

20

25

WO 2018/024194 PCT/CN2017/095435

e — PRk, Bk 75 ki 45 G A% 31 77 1) 500 R 3 97 [] DR 42 T Al A
iipeeipaan P

e —RIE G, M PTIRCHAE TS PAT BN T M s, TR iRy
EHEPAT AR NEIZS).

TR — Rk, ANE G IR T B A TSR, T A dh 8 b o BE v 1 — iy 1)
JGoR FEAR I 7 153

FE ST —PRIE G, I T v o 45 S 658 FR) i S DA TR Dt A (1 B sl 2

FE5 R F, P GIEEsE A 0.01- 10 W em™,

FE—RIE R, FTRRAREshE % K 0-10 mm s™s

TR — R, 2 U FEG BE A TOR AA (R BAT 23, B B 2 AL 38 A2
FGMEY R, AT IR SRR AR 1) S AT 23R 40 ) — 3z 3

e —RIEEIT, PridiE AT AR AT . 18 SR E T .

e — Lk, prid i KRR IR s i iz 3

TR — Rk, PriR T kIR R AR e 3

RS — Rk, Bk I R SR AR T R 3 B 2 0-60 FE

TR — Rk, Brid I IR SR AR P AR e T — 43z 2Lk

FEAR RIS =T, $4E 7 Mo s sl s, ke B an s
PR PAT AR b, TR HATARAME N 0.01-2 mm B 0.0012-2 mm, WN{%
49 0.001-1.99 mm, H i s $hAT o (08 BEABL A A7 I 2R Bl B R 1 5
B

e IR G, AR AR A SR KR AR N, IR T PAT 2458 1 N BEVR AT SR K
W=

e IR G, AR AR A BUK TR AR, TR T PAT 2% 10 N BEIR B AT UK
W E AT IR B KR )= o

fE R, Bk el vl LR S AT A8 50 A/ Brid St R
AT A% A JBCE A T Pk U8 o

e — AR T, ik i 98 e T AR SO

AR RIS D T, $R4E T — ot iR Iz s e PAT A% SRR
0.01-2 mm 2 0.0012-2 mm, W1&4 0.001-1.99 mm, H BT U AT 2% 1 BEAT B



10

15

20

25

WO 2018/024194 PCT/CN2017/095435

A AR RO BB R B R o AR

AT ALIEBIH AR A SR AR AR I, I S AT 4 1K P9 R AT 5K
Rz

5 ALIEBIH, AR A BRI AR I, DI S AT 4 1K P9 R 7 AT K
R R B AR E KRR -

ARG, PrISE AT A BRI, 088 (0 SR B 1

FE G, PTIATE PAT SR B . KI5B . BT, e 20k
AR, PEIEREMIE T

T ARIEEI PR B AT SR B 4N U7V (a) B () 4.

(a) FH B 18 26 A0 6 R N P38 1) 5 A A SR A R R 1) 0 T M R R, 5
WHER A, W2 DTR I BB ME, IS 250 AT

(b) S ft— AT (R HEAR, F— BEE o 1 ad (R A b AT 8 1 443
8, AR BT S E RO, SIS RAORL, T B R
AT 45

MR, AEARRWINEE N, AR IR E 3 2 BORRF IR R AR T ST (5 Ji 1)
H LA 3 1) 2% 5 AR AR 2 TR A W] DAL AR A6 AT A4 BB ) s AJE S 1R 150 R TT5 26
PR T e, LA 3R

)ép

B4
B4

)ép

\

b 1 i B

A1 N CE AT A B I BUR R WA IE g R T . B AR 14K
ZNIAR, 2-BUE AT A, 3-2E 0

A 2 B TAEZEROCRI R, HREOE AT A RS iR iz B .

B 3 R TUE AT dAE ARG SR AR R R A 1 R Bl B R L I TR 2

B 4 R 1A PO R AR I m N, SRR AT A A R iR iz 3

B S Son TAETEROCRIBCR S AT A S 2l A o ke 2 0 TR I

B 6 Wan TAETEROC IR, RHE R U AT S SX IR AR 7 AR IR T T 42 2l

(‘i;l:

B 7 B TAEZEROCRIBCR , SR AR AR I R AT A b R S B LR
A 8 Wan TAETEROC IR, BB RUE AT S sl B2 AR, sl e



10

15

20

25

WO 2018/024194 PCT/CN2017/095435

.
B 9 R TAERSICIURIE Y, AR 5 7 R 5 IR TR Py S B0 A Y O
.

FARSE 75 R

ARBINED T Z RN WETT, A ADCEUEAR R e w0 T APRHE % T 30E
WATAS, SUEAR DTG R A A4, R WI AT RUAT AT 6 R S5 45 008
MRz gl . XM E AT A A TCRIE R AT U AE AR RROEAR, 5T AR B
WA ERMIE D). A KW SARAC AT LUK 24 Bk 4 1 A0 i i, e
W] RABR ) SRR AR TE 3, L 2w LR i AR 7 AL = il s B . e — M4 1Y
T PERGRAR S R R, AR TR R BN RS LR ST S
i 8 S AU AT W R AR N A B AR BEAERR B, ORI A SERCT AR

% W U AT A%

ARG HL T — ROt R s s S AT ds, RIIAR A & i 08 A
RAEE PBIHOCEUB AR d 7 7 MR 2% T AR KW IS AT A%, B AR W RAAE DG g
BN RAARAL, T ER R T A E 3. X PR AT A8 RGN R AR
WMIEAE, B3 BMEH WM ER s . mERWE 1R,

KRS ATES, #MEN 0.01-2 mm 58 0.0012-2 mm, KA 0.001-1.99
mm, L PTR UE $AT a8 0B BERRE S A U BB R B 1 v 20 TR

E 5 —ERF, TR E BT 8 4ME A 0.05-2 mm; B AEHSH 0.1-1.9 mm;
B K 0.5-1.5mm.

e — Lkl vh, Frid s AT #4124 0.0012-2 mm; R AEHE Y 0.005-1.9 mm;
B 0.11-1.5mm.

e —RIES , TR AT 8 N 128 0.001-1.99mm; B {EH 4 0.01-1.8 mm;
B 0.1-1.3mm.

IR s AT S P LUZ BB I, SR I SR g JE 14

TR TUE PAT SRR B . K7, BRI E 20k,

AR WIS PAT o5 7T LG OR AR IE 3 0 AT A A SRR A I, T il i



WO 2018/024194 PCT/CN2017/095435

PAT AN EER B AT SRR o TR AR A BUK TR AR, T IR TCE PUAT 25 (1) A VR
BAT KRR B AR B BUKIRE .

R AT AR T BEAPRL LU T - M- D e BB M = o8B | 1o
BE, sQUABRUKOT I o 48, HAOWEEC &3 EUOR B AL

5 BT IR AT #5107 BERD R i CAB JiKEl % CAB SR CF $4RE I TF IR 5 4L
b R PLEPRE IR 43105, BTid CAB SA H) M 4550
i N R '::\““\.1_:; Y x}

b 3
i

Horp: Ry EH, WiEZ%EHFT Cl. C2. C3. C4. C5. C6 R Kbmileta L,
10  FHEEAWMERmE, Zondit AR, BRE. B SR, B, RE, mHE,
AL, SRR
R, 4%k HT C3. C4. C5. C6. C7. C8. C9. C10. Cl1. C12 [ Itmiheia A,
Dk B Rt (1) -2 (@) H—Fh.

Bk

o 2 0 o ¢
aagy™ T gy Ry ”"\;:;3._ -w§;§" i — o "R;” LY e
15 Hirp Ry B HT- C2. C3. C4. C5. C6 MBI a ki i, siE AR A H L,

Frik AR CF Ak A8/ X0«

F F
(7 O
Hrp, FExR:

— DR G Ry, FIAD, Ry, Ry CAB T ARFHEMAMIFE, G
20 [MUEiRIE B BCR Z R iy b LA



10

WO 2018/024194 PCT/CN2017/095435

b ¢ <>

eR)
¥ %
%

il

AR —ARIEGI Pk i) E B RHLE QT Fros &

%\/\(\/\4"
RYSN

AR —ARIEGI Pk i) E B RHLE QR Fros 2544

Ot
N R;

FEARWIM—ARIEG T, BId i BRI W R Bros 28 «

m
o
SN
% e
n

FEARWIM—ARIEG T, BId i BRI W R Bros 2K -

o=n— )~

n

Horpr, LRI X EXCH A



10

15

20

25

WO 2018/024194 PCT/CN2017/095435

PR T B AT 2 A BERL L 45 7 12 i CN103087296 A
KB REESIREE

WAL T — PRI IE S, 7 e T e AT A e
AT 2% FTIR T BAT 284020 0.01-2 mm 58 0.0012-2 mm, N 4% 4 0.001-1.99 mm,
LT B AT 0 R 2 S U 06 5 TR

S KB, T B AT R0 1 B AT K

S 37 A K B IV T B BT S A B YT A KA 2 S T R
IKERE

TSR L B T B B AT S

TRV BT BT 52 LS o LR AT SEURR I S, T 2 S
R, U Y SRR B2
EES. MR, ¢ Y U R B

IR B I 7 v

ARPSET —FoERIRREs M, AE D,

A RUIE AT, T s PATER4ME 4 0.01-2 mm 57 0.0012-2
mm, WAEA 0.001-1.99 mm, HFTBTE AT A% IS BERRE L & A 2R B 2
EillURE vy ¥

TRV PAT 78 HH BE AT A%

FH U5 RS B A O A TR AT #8 (R JE —m, ANTT SX BT e A T 8 BRA T 25 1Y)
T UiIE 5 .

RS T — RIS W T, AP R,

PRI R AT A%, TR S AT AR4ME 4 0.01-2 mm 87 0.0012-2
mm, WAEA 0.001-1.99 mm, H P BTE AT A% IS BB & A B a8 Bl 2
EillURE vy ¥

TRV PAT 78 HH BE AT A%

FHANR] 58 FE P U PR 2 A R A (R B ST 2%, AN T SR BT A2 e Gt B v 1)
— 35 [A] G R FEAR R 77 115 3))



10

15

20

25

WO 2018/024194 PCT/CN2017/095435

JIT IR AN [R5 SE 1R 6 AT A Rl AR S5 FH I 077 A, AR R W) — AN I S 7
X, BRI gl I8 A AR S MR S Ty b, TR I A R SR L IR
A AT e FRU R A i 7 A

P A A SR K AR BB /K AR o Y B i TG AR A S K B A s, P IR 7k
EPAT AN BRI A SR KR o AT IR R N BUK BORAR I, TR TR AT 2 1
N EEVR A BRI = B R E KR JE -

iAo B . IEC ke, At ZTRAER. N, HFEE. OB, K. 5N
Mg, FORL JRBE. e, OB, . PN TEET IR, WEE R T . £ R
R, SRR R S BT R SO e AR FLAR . IR A
VRIS AR KR A R B VAR R AR . R A, T TRk B
EokE. CRAER. N, HEE. 48, K. SAE. AORMAAE. FUA0R. iE
NN I NG S A7 N S TR =l

FrR G A A6 W G LA G AR A, seE A S PR aUE i
JICE IR NAWEAT R 2l (TP

Fr iR 7 VA L P 6 A 3 7 e 06 1) BT R R AR R A (W 3 3 7 T

A PTIR G A T AT e AN R T R BN, TR AR ST T AT 4 P
B8 RN, ANEICHIE T M EABE, T 26 G R & K — S 7]
TG AR TT R 15 5] .

FITad 5 0 A5 DG R ik BT W R AR i X B R . TR G R e
0.01- 10 W ecm™ (AL 0.02-5 W em™; AL 0.03-1 28 0.03-0.5 W cm™)
FT R R AR I IZ 33E % 0-10 mm s CEAEHLN 0.001-8 mm s™'; TAEHL K 0.01-6
g 0.01-1mms™) .

G RO AT PR I IO BRAT 2 0, Al HEU 2 AL IR O TR 25 B2, AT
UK I A ) B PR AT SR LA ) — I i B

TR B PAT R AETE . IR EURE Y.

PR PAT BRI BT . KT IET B, He 21T .

FrR T VAR KRR S i A is 3l KB e A I I Ry B Bl B A4 T T (1 g 52
1 0-60 FE). 3 W] LAEK B A A4 7 AL R e T = iz 3l

P IR SR /KR 2 sl KR 2 aT LA T T B F AR (2R C0m W . SN I



10

15

20

WO 2018/024194 PCT/CN2017/095435

AR RO RS ) AT IR

AR R EEAHE.

AFWISE T ROt R AR 2 S 1 U5k . AR SRR = 2 T AR T
1B JC T AT v, R OGS T 008 AT e B0 R 0 22 4ok = A B AR L 7
BB R e gl . XA OB SRR 2 B 1 U5k .

BIPEEH TS MR BB AR 383l . AR 43 2 2 P AR P AT
R f, PlanfEn. IECke. AMEE. OB, W, HEE. /. KE, &
REIRPEL R IR, Bl wmAR . FLACI B GRAR . ¥ R AL AR

BT L RENS RGPS TR M 3 U7 AN R, JFREICRE RS, I W] LAOK B
WIS I 7= e = Y is B

BITIRAEIR A R G OGP 855 U35 BRI B ¥ 77

2O PR AT S AT DL BB AT A%, 38 T LU TR R 2R I e T
BRI thAT a8, B A

NREE A RARSE ], B DA AR N, IX S X B
AR IAN T BRBIAZ WA Bl 1 5S8R R AR SR AR s e U5 is
R S AR, B MURNE ) R T B &E . BRARSI AT, A ) L
A3 B4 B vk 5

Bl 1 B E AT AR
1. 46 B AT i 10 7 B e
ZARH G TR .

AT

Q
0
o A — ,'N—'@—Ok\?:‘
m=3 57 11,13, 15 n=1,357,9 11

PCmABnR



10

15

20

25

WO 2018/024194 PCT/CN2017/095435

EAREIA TS B CN103087296 A (RIS Hif5] 1 145 18,

2. R EREFREMBLHI S EIE . W MR AT A

i) £ 0 B

2.1 HIEHERAT A

it H H R BB B4 S A PCmABn [ S H R (0.1-20wt%) » AR5
W VR TR B A TN R s Fr i AR R, BN N AE: PCmABn Y278 76 .
¥ N EEVR A PCmABD [ E JE B 40 B TN ERR T 20 i i g 1, k19 8 BB
PAT A

2.2 MR AT 4

fit FH e TR BB B4 T PCmABn [ S H Pl (0.1-20wt%) », R JEH
W VR TR B A TN R s Fr i AR R, BN N AE: PCmABn Y278 76 .
¥ N BEVR A PCmABnD (W08 T2 B 40 7 TN SRR T 20 il b 3 B, k459 38 e
PAT A

2.3 BRBETHE AT 25

At FH B e 3 B B A0 A TN PCmABn [ S HHE il (0.1-20wt%) » A%
W VR TR B A TN R s Fr i AR R, BN N AE: PCmABn Y278 76 .
¥ N BEVR A PCmABnD (1705 5E B 40 5 TN SRR 20 il bl 34 15, Ak 159 380 08 e
PAT A

2.4 A MEBE AT 45

% PCmABn [ & FHE I (0.1-20wt%) #EAN EVA (L 45-BE 1R 205 L8 W)
WA, N 0.01-1.99 mm, AEJE 0.001-0.2 mm, 2R 56 B EVA N3

s
£

M, FRBFIE R, EVA BEEAIE % T PCmABn, 5% PCmABn-EVA H 5%

PAT 2%
gh
2.1 BB EBME AT, NAEHN 0.001-1.99 mm, #MEH 0.01-2 mm.
22 HIBREERERATIS, AN 0.001-1.99 mm, #MMEH 0.01-2 mm.

2.3 BB FIEHE S AT, NS 0.001-1.99 mm, #MEH 0.01-2 mmo.
2.4 HIBRESHMERATE, NFAEN 0.001-1.99 mm, #MEA 0.01-2 mm.



10

15

20

WO 2018/024194 PCT/CN2017/095435

BB 2 S E AT
1. 6 O AT 4 1 7 B R
ZABHO SRR BT7R

A OOt
gwﬂ@ﬂﬂ

m=3,5,7,11,13,15 n=1, 3,5,7,9, 11
p=3,5,7,11,13,15 q=1,3,5,7,9, 11

P(CmABN),(CpBPq),

HARGI4% T7 15 1 CN103087296 A (K2l 1 15 3.

¥ m BEIRIY CF SRS n BE/RY CAB BUREAR T v iR G, AR & &
HEfE 2 B fE, 78 40CF, AN —E &M Grubbs —MEMNSI KES KN, 10
NEFJEAE ] OO0 5 Sl %1 F A, B 3] P(CmABn)x(CpBPq)y

2. KM BREREMELH S EE. . Y BMERITRE. A0 AT

i) 4% o0 B

2.1 HIBHE AT

1 1 BB 3 58 B 402 -\ P(CmABn)x(CpBPq)y HY & W be i il
(0.1-30wt%) , SRJ5 R RGBT, frig AR, B0 WAk
¥ P(CmABn)x(CpBPq)y ¥J5) 4 it - ¥ W AEIRE A P(CmABn)x(CpBPq)y I EHJEE
AN N E R 20 e PR, A B R AT A

2.2 W AT 4%

il P i 2 94 58 B 40 2 N P(CmAB)x(CpBPq)y I — & H e i
(0.1-30wt%) , SRJ5 R RGBT, frig AR, B0 WAk
¥ P(CmABn)x(CpBPq)y ¥J25) 4 it - ¥ W AEIRE A P(CmABn)x(CpBPq)y Mt JE £
AN N E R 20 e R, A BRI BT A

2.3 Y BB AT A



10

15

20

25

WO 2018/024194 PCT/CN2017/095435

T Y TEBS B 41 A P(CmABn)x(CpBPq)y 1 & I HEE I (0.1-30wt%) ,
SR G K S B B AN TONMAE T, Rr R, B AN N R
P(CmABn)x(CpBPq)y ¥15) B i » H5 BEIRE H PP(CmABn)x(CpBPq)y ) Y &
A N SR T 2 i b R, AR R Y BT AT A

2.4 SEMERAT

¥ 4% 9 2 75 20 P(CmABn)x(CpBPq)y 11 S H Le il (0.1-20wt%) F#EA
EVA (Z¥-BSR CHm 3R Y)) W8, A1 0.01-1.99 mm, EEJE 0.001-0.2 mm, #A
JE K AR EVA BN, fP R R, EVA BEREYSE R T
P(CmABn)x(CpBPq)y, 753l P(CmABn)x(CpBPq)y-EVA H & & 4T %,

Bl 3 HlE&E AT AR
1. 46 B AT i 10 7 B e
ZARH G TR .

m=3, 5, 7, 11, 13, 15 n=1,35.7,9 11
PNMABND

HARHI 4% T7 52 1 CN103087296 A [FSEHtif) 1 (25 3.

W R IR IR e A Uk 11 1) B IO 4 B A% CAB IS T v i, AN 2 = —
A B2 BE, £ 40CT, MA—EZM Grubbs —AAMEMFI T REE A KM,
10 /NG 203 2k 26 128, Bl 45 2] PNmABDS

2. KA EREREM B RIS EIE. . Y BRE AT

i) £ 0 B

2.1 HIEHERAT A

i B IE B B A I PNmABn 1) S T (0.1-30wt%) , R)EH
W VR IR B A TN R T, R R R, B0 N BER: PNmABn 45 8 o
¥ N BEVR 7 PNmABn [ BV B 405 N SR T %0 il i 5 8, kA9 21 BB
PAT A

2.2 W AT 4%



10

15

20

25

WO 2018/024194 PCT/CN2017/095435

it FH e T B B B 40 5 T PNmABn 1) & Bl (0.1-30wt%) , 2R )54
W VR IR B A TN R T, R R R, B0 N BER: PNmABn 45 8 o
¥ N BEVR I8 PNmABn [0 TE & 408 TN S 8 0 Z oh i 3 7, 515 3 e TR 1
PAT A

2.3 Y BB AT A

i Y BB B AE AN PNmABn [ S HEEHHE (0.1-30wt%) , R 5K
W BN N A T, R AR R, BN MBS PNmABn 5 8 56 o B
N EEYR A PNmABn 9 Y JE B4 TN IR 20 b b g 5, w5 2 Y B
AT A%

LG 1 AT SR B EEA X BRTE AR WK B i 4442 3

%%%Wluz3%@%5%ﬁﬁﬁﬁ%wéﬁomm,%&ﬁoﬂmmﬁ
ETEK R B BEBAEN, HiMEREN. OO, MR T R
WSS TR AN AT A T o RV BAT A8 1 BT BCE DGR, IR ECE 20T UE
T re A g ko . FTIFRIE, DGR 125-140 mW em ™y

S HIMERATEH P EANHRIEAE, W R G mor miss), 23
EREWE 2 i, WoBE3IBE 6 BEshidi,

W HAAC ISR U ] 8 T

AR R E 1R,

SEHEG] 2 B HAT SR FI R AAIZ 305

EARSEHEEY 1 SRS, AR, AR BOE AT AR N, BRI
JRCE T T, RIVRT IR Y 6 R 2 5 ) o

i RRHL, WOERAT AT AR SRS B T 1, deghil B 2 s, W6
i oA 12 Biyiashal i,

SEHER] 3 T BT B B AR U A 1K S Bh T B
ARG 1 RSE, AN E SRS BRI OEH L= 125 mW cm™; [,= 100 mW
cm?; =60 mW cm™ [ 006 U5 4 I TS HUAT 28



10

15

20

25

WO 2018/024194 PCT/CN2017/095435

SURKRL: DO R R W AR SR IR, BB WA, SR WA 3

i FL, S50 R R AR K SR EEAE 0.01 - 10 W om™ 5 Bl 9 ARG IR, B8 4
AT A% T AR I e sl B R AR B Ay, ek, sl RO

LG 4 B SAT SR B RAKIEE S
HE SR 1 s dy, PEHNRAR G AU AR XA . SRR B, AR
—Hizz, HizshiEE R .

SEHE] 5 IR AT AR R AL B WS iR k12 3h

TEARSEHEEY 1SR, R BB I RE T, 5 R ek ' SR AR
g PR SR BB A L . SR, TEIROE AN B AR A B A B Re R Bk s 2, ani
4 7o

SEHEB] 6 TR AT 4% X Bh A4 B 35

Rl 1, 2, S%J{?Eﬁﬁfﬁ{%%@%ﬂﬁf%%(ﬁﬁéﬁ 0.5mm, #M224 0.51mm)lF
BT 17 b B ML BAEA, KRR, ECk. LR AR, N
B W ATICE AT de b SR 1R, A SRS O R A U AT A

iR, WOERAT A WA R AR REE T, s P

SRR 7 RS BAT E5 K B TR 1A 7 AR MR R T 12 B B

%%%Wlﬁﬁ%%m%ﬁ%%ﬁ%@éﬁowm,%&ﬁommmﬁﬁﬁ
FIAEAR o Kb, B BAER, R NBRIE TR AT A . AR Rk
DG YA T TR AR KD T R S B A

g R, WM S AR IR B S PAT A his s, AR IR e Y B 3 Pk
WK 6 fizx,

SEE] 8
Bilm 1, 2, 3 HIE BB RATS(NEN 0.6mm, 4MEA 0.61mm)H]



10

15

20

25

WO 2018/024194 PCT/CN2017/095435

FEAACTE S o R, IECkE. LR OFR. WEE I BAEN, TARIE M
BIRAT A% o A T I g e YR T TGO R Y I A AR

SRR, MR S ARERE ST SR igs), A S Biegiiik, wiE
7 N

S 9

PR AR T A 2 B R T R 2 TR, AR S R R R 23T TR U A
B b, SR AR ORI V) A0 T B T R o A e YRR S A R T — i

SRR, WmERSEEEDErGEES), JFETLEE U RS E, %
MEKFEIES) . WK 9 Fix,

S 10

it ZR QIR IR A (0.01-9 wt%e) ¥RFE &6 1 6153 I BT 30 AT 2 (N
2 0.5mm, HMER 0.51mm)P BE, FREAIZER T, WS AT 4% B e R AKE
S b GBI EAER, B CERAGE AT AR BT A1 BT R
BOGUE, IR JRCE RO BE R T AR RO o FT TG, DGR SR A D 125-140 mW

-2
cm o

R BRI A OB, R 2R SR 8 5.

A 2R PR IR /K A B — A R I IR AR B LB MK, 45 R 5 51 it
1l 8 —#f, BB PIAT IR EANIEAE, HIRSN S 4RG3 ik iz 3.

B 11

W 1l 250 2 BRI AL AT BT 28 (W42 0.5mm, AMEH 0.5 Tmm) [ 22 75 K
P b M BAER, BRI . CBRZME. 4 WA T B SR
PRI NP AT BT AERUEF AT 2% 1 7 JBCE DGR, o RO et v R T
PR ERROG . FTTEORIR, JGUESREE N 125-140 mW em

gl HIBMEHAT R RS RRIEAR, AR TR IR i ),

SA, RN 2 RS UEI, SR LR ST IR AT A TR AR ) LA 2
FHACL 25 L



WO 2018/024194 PCT/CN2017/095435
N1 At
HIE 0.001-1.99 mm | 0.0012-2 mm
e 0.001-1.99 mm | 0.0012-2 mm
R e JE 0.001-1.99 mm | 0.0012-2 mm
BEWEIATA | 0.001-1.99 mm | 0.0012-2 mm
HIE 0.001-1.99 mm | 0.01-2 mm
e e 0.001-1.99 mm | 0.01-2 mm
I i 0.001-1.99 mm | 0.01-2 mm
FEMEHATAE 0.001-1.99 mm | 0.01-2 mm

A8 A R W5 T 9 5 45 SRR SR A 8 SRR 2%, i 45— 3 Sk
SR 25 TRE. LA, DD T AR BB N R LR, A
R RN BT B A5 1 4 BB BB L, TS T LR T o i
B B 5 97 B 5 09



10

15

20

25

W

0 2018/024194 PCT/CN2017/095435

R EOK

1. —MbEmRikiEsif vk, HAHEAET, D%,
AL EEHAT R, FTIREBAT S 4ME N 0.01-2 57 0.0012-2 mm, WEH

0.001-1.99 mm, H Jid Vs $047 78 I8 B MDRL A B A R B ] sl i 8 [ 1 s

TH

%_A

0.
i

g

I

¥l

FEUE BT #45 H RE N TR A

FH U5 RS B A O A TR AT #8 (R JE —m, ANTT SX BT e A T 8 BRA T 25 1Y)
BB E) o

2. —MOERIRRE B i, AR T, AR DI

R ERATS, PTIAE AT A SME N 0.01-2 mm 5 0.0012-2 mm, W1
001-1.99 mm, H Fr i s AT 4% 1O BER B A 25 A 08 5L T Bl U (A1 1 v
B

TRV PAT 78 HH BE AT A%

FHANR] 58 FE P U PR 2 A R A (R A AT 45, AN T SR BT A2 e G B v 1)
] G FEAR R 7 115 3]

3. WIBCFIZEK 1 82 Frid ik, HAMEAE T, Frd s T s —RAA
FRIREAROR — B, ELD 3 1) Il 5 v Rt R A g Ao s v, ik (1) A R

[ A AT S B I B e

b 3=

e H
2L,

4. WIBCMIEER 1 882 Prid ik, HAFMEA T, PridE R B i CAB HARZEAT

ASRERHERS: Sk, TR CAD BN
'—’\\- R %, :"‘ N,_Q AS,;::::::\\ )

(PERATAT O

Hrr, R, B H, B ELEFET Cl. C2. C3. C4. C5. C6 [t it,
UH MRS, Zumdiik A EAE. R, B N, B, R, N,
R P R — P

R, A% HT C3. C4. C5. C6. C7. C8. C9. C10. Cl1. CI12 R sli b it



WO 2018/024194 PCT/CN2017/095435

D EWM TR (1) - @) Pg—F.

Q 1 5 i oD
] N N i i
s .-*"\\\ . w“"}\Le\. vy et RN o §'\I . ‘-'“3\ 33
__________ & e gy ) 3 My u..nﬁ R %% - R ‘Mg
2 3 4

Hob Ry ST C2. C3. C4. C5. C6 [ bolipe s ik
5D A (SR A ) o

5 5. WIRURIZESK 4 Frid s, HEHEET, FrdiE B Rl 4 CAB #4485 CF
ARSI %39%% frids iﬁi CF fifb e ik 5 N4
Hp, FRR: — Ry, ik D, Ry, R, 5 CAB i {b2 %
RFEFBAE, G gk B CUR g5 8 b i —FP el JU R
10 .
6. UIBURIEESK 4 BTk vk, HAREAET, Frid e BB & a0 R Brosghiy
BT
W
R----(: :}—N
1 Q\N—'<\}’-Rz
il
Lo -
s N R,

Hrp: Ry H, Bl ZEFET Cl. C2. C3. C4. C5. C6 M itaea L,



WO 2018/024194 PCT/CN2017/095435

Hoe B L, 1Zom ARk B AR, . R, R, R, M,
AL, SRR
R, A& H T C3. C4. C5. C6. C7. C8. C9. C10. Cl1. CI12 [ Ftoliheia it
D ¥ H I Fgat (1D -4k () iR

o L3 0 £ i 0

N, S S ~ s £
P e R e vy N .o G . . “,,.‘“A\'\A .
gy gy TRy G e ] RET N  ee
N h % -i e

4
¥}

&
HH Ry & C2. C3. C4. C5. C6 MW kEdE. WIGHE. WAL I e 2t
7. WIBCRIESR 1802 Prid 7k, HAFEE T, P i ik sk pdom A sl
IRAARAR
8. WIBLFIEEK 1 82 Prid iy i, HAMEAE T, Prid gkt 5 F4: AL
10 AR KL K ORI AR FLALHE
0. WIBCHZENK 1 82 FridfJrih, HAFEAE T, Frdouliid A 4. %0,
A, EAA e, B A
10. WIBCRIEESR 180 2 Brik iy, HAHMEAE T, Prid kg E=sbam® sy
EESAEE yan P SE i SiRENIb eIy
15 11, AR ZESK 1 80 2 T 53, HARREAE T, il T vE e 45 o Gis iy s L
SRR AR IR BT A
12, —FPeEHIR A EaINEEE, HAEHEAE T, i3 s ARGl s a4
Hodr, FrdtEPATASME R 0.01-2 mm 2 0.0012-2 mm, 4224 0.001-1.99 mm,
H T IR GO AT 7 (0 2 BERA L5 A7 18 U A B R L [ R i 20 T A e
20 13, WIRRIESK 12 rid s, HAREE T,
JIT IR IR I PR A T LU B B AT 288 80 F/ER
TR SIS AN PAT TG R A g vk
14, —FOGEMRAIE S IS PATAY, HAHIEAE T, 422N 0.01-2 mm B
0.0012-2 mm, WA 0.001-1.99 mm, H JT IR PAT 4% 10E REM R ST A
25 B R EE o AR



“‘\&Hlu




WO 2018/024194 PCT/CN2017/095435

3.0

I 5

N oY
& o\“\\\\\\x\\‘ i o *\Q&‘\“\\ =
SRR CUERS

S SORSRE .
SHE Rt Y
op S8 3

SR R

\\‘ N i

d {mm)

0 10 20 30 40 50 6

L

N § 470nm FERG N 470nm FRG N
" “ - R QD o SN N
R N R
N N

2

§ 470nm FE oL N
§ xg X\% N N
N
N

N Y 470nm FHEOL

470nm FE oL

7&

G
G

2/4



PCT/CN2017/095435

WO 2018/024194

\

=l
\\\

N N\& N

srarss

N 470nm EEOL

470nm

Ii\x




os p




International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2017/095435

A. CLASSIFICATION OF SUBJECT MATTER

F16K 99/00 (2006.01) i; BO1L 3/00 (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)

F16K 99/-,; BO1L 3/-

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)
CNPAT, CNKI, WPI, EPODOC, STN, WEB OF SCIENCE: FUDAN UNIVERSITY; YU, Yanlei; LV, Jivan; WEL Jia; LIU, Yuyun;
optical control microflow, actuator, azo, inner diameter, outer diameter, light intensity, microfluid+, microflow+, microtub+,

photocontrol, microactuator+, azobenzene, diameter, monomer, copolymeriz+, 1435910-19-2, 1435910-17-2

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

PX LV, Jiuan et al., “Photocontrol of Fluid Slugs in Liquid Crystal Polymer Microactuators”, 1-3,7-14
NATURE, volume 537, number 7619, 07 September 2016 (07.09.2016), ISSN: 0028-0836,
pages 179-184
PY LV, Jiuan et al., “Photocontrol of Fluid Slugs in Liquid Crystal Polymer Microactuators”, 4,6
NATURE, volume 537, number 7619, 07 September 2016 (07.09.2016), ISSN: 0028-0836,
pages 179-184

Y CN 103087296 A (FUDAN UNIVERSITY), 08 May 2013 (08.05.2013), description, 4,6
paragraphs [0005]-[0035]
X WANG, Wei et al., “Light-Driven Soft Actuators Based on Photoresponsive Polymer 1-3,7-14

Materials”, PROGRESS IN CHEMISTRY, volume 23, number 6, 24 June 2011
(24.06.2011), ISSN: 1005-281X, page 1166, paragraphs 2-3 and page 1171, paragraph 2,
and figures 12

X Further documents are listed in the continuation of Box C. X 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

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. o . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or

S . L “Y” document of particular relevance; the claimed invention
which is cited to establish the publication date of another Y P " M ’ Y

cannot be considered to involve an inventive step when the
document is combined with one or more other such

“0”  document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
skilled in the art

citation or other special reason (as specified)

other means

“P” document published prior to the international filing date & document member of the same patent family

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

29 September 2017 (29.09.2017) 09 November 2017 (09.11.2017)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao HE, Yandong

Haidian District, Beijing 100088, China .
Facsimile No.: (86-10) 62019451 Telephone No.: (86-10) 62413510

Authorized officer

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2017/095435

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

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

Y WANG Wei et al., “Light-Driven Soft Actuators Based on Photoresponsive Polymer 4,6
Materials”, PROGRESS IN CHEMISTRY, volume 23, number 6, 24 June 2011
(24.06.2011), ISSN: 1005-281X, page 1166, paragraphs 2-3 and page 1171, paragraph 2,
and figures 12

Y CN 103087296 A (FUDAN UNIVERSITY), 08 May 2013 (08.05.2013), description, 4,6
paragraphs [0005]-[0035]

A CN 104481850 A (CHANGZHOU UNIVERSITY), 01 April 2015 (01.04.2015), the whole 1-14
document

A CN 101481440 A (FUDAN UNIVERSITY), 15 July 2009 (15.07.2009), the whole 1-14
document

A US 2011272644 A1 (STATE OF OREGON ACTING BY AND THROUGH THE STATE 1-14
BOARD OF HIGHER EDUCATION ON BEHALF OF O.S.U.), 10 November 2011
(10.11.2011), the whole document

A US 2005221281 Al (HO, W.Z.), 06 October 2005 (06.10.2005), the whole document 1-14

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

. ) International application No.
Information on patent family members

PCT/CN2017/095435
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 103087296 A 08 May 2013 CN 103087296 B 29 July 2015
CN 104481850 A 01 April 2015 CN 104481850 B 03 August 2016
CN 101481440 A 15 July 2009 None
US 2011272644 A1 10 November 2011 US 8580161 B2 12 November 2013
US 2005221281 Al 06 October 2005 US 2004132218 Al 08 July 2004
US 7122153 B2 17 October 2006
WO 2004062804 A1l 29 July 2004
US 2005196779 Al 08 September 2005
JP 2006518449 A 10 August 2006

Form PCT/ISA/210 (patent family annex) (July 2009)




E R E R E [ F g =

PCT/CN2017/095435

A A E

F16K 99/00(2006.01)i; BO1L 3/00(2006. 01)1

2R PR LA 2028 (TPC) B R i 452 8 I 22 2 JS RN TPC T A 7328

B.  MERWE
FE KR ARBRBESCIR (B 2R R R 2K5)
P16K99/-, ; BO1L3/-

BB AL ER TR B4 B 5 R PR BE SCHR LA S AR 3R DCHR

TERE A 2 2 () A7 it e (Rl B A4, A0 TR RAA) (e A )

CNPAT, CNKI, WPT, EPODOC, STN, WEB OF SCIENCE: R E K%, fr#e#E, BAR, FiE, XNEx=, Bk, tEMR, %
&, PATEE, BEXR, BE, NF, 4ME, B, 4k, 3LE, microfluidt, microflowt, microtub+, photocont-—
rol, microactuator+, azobenzene, diameter, monomer, copolymeriz+, 1435910-19-2, 1435910-17-2

C. HHEXH
i SIRASCE, BB, FRUHAHRE AHIE AR ZE R
PX LV, Jiu An %. “"Photocontrol of Fluid Slugs in Liquid Crystal Polymer Mic- 1-3, 7-14
roactuators”
Nature, 55537#%. #761983, 20164F 9H 7H (2016 -09-07),
ISSN: 00280836,
H179-184 17
PY LV, Jiu An %. "Photocontrol of Fluid Slugs in Liquid Crystal Polymer Mic- 4, 6
roactuators”
Nature, 555374, #761983, 20164F 9H 7H (2016 -09-07),
TSSN: 00280836,
$5179-184 71
Y CN 103087296 A (B HK%Z) 20134 58 8H (2013 -05-08) 4, 6
i BR 545 100051 - (00357 Bt
X TR A TET MR T AR ERAT R 1-3, 7-14
2R, 5234, EeHH, 20114E 6H 24H (2011 -06-24),
ISSN: 1005-281X,
F1166TUEE2-38 . HIITITUH2E, FiE12

[V] 54 scprreck s misp .

LR R A«

*  SAISCIRR AR,

“A” AR RIFRSCRIRAR T A BR — BORES B ST

“E” TEEPR R EHR SR LIS ARG HIERER

“L7 HREXTAL AL SR AG B MREE A, BRI 7 — RS I
%%g?ﬁ%ﬁ%ﬂ%ﬂﬁmﬁ%ﬁmﬁﬁmmiﬁ(WE%

WROSR AT A BN EANTT AT RIS
AT H 55T E B R H AR T BT Sk AR Se A H f ST

“n”
“p»

“T’E$mﬁ&%%ﬂEZF“ﬁ 5 RiEARIRAL, (E0h TR
R BAR R A JE SO

“X7 RERIAROCISCAE, $@%@ﬁiﬁ I E RGP R A
B e A B A

v AFRIAEREIS A, éﬁiﬁ%%*%ﬁ%
Hix Wmuﬁ?ﬁﬁﬁﬁﬁAﬁﬁiﬁ%

A B A G

[RIHE & FI A

%
T

“gr

[ Rt & S Fm s i H A
20174F 9H 29H

PRt =18 &5 %y 5 1
20174F 117 9H

TSA/CNH 42 B AR 25 H ik

R A BCAEHNE [E 2 AR AR (ISA/CN)
P [ Ak B AT R X B TS T3 B6 S 100088

HHEZ (86-10)62019451

IR

LI5S (86-10)62413510

= PCT/ISA/210 (5E271) (20094E7H)




E R E R E [ F g =

PCT/CN2017/095435
C. LiEE g
El IR, BER, fEHME<BE AH 2 AR B SR
Y TR & TETRMNRE ST MR ERERITA 4, 6
2eb R, 52334, F6H). 20114F 65 24H (2011 - 06 - 24),
ISSN: 1005-281X
1166 T H2-38 . F1ITITUH2EL, FE12
N CN 103087296 A (EH K%) 20134 55 8H (2013 - 05 - 08) 4, 6
A5 5E 0005]-[0035] Bt
A CN 104481850 A (FMIKkE) 20164 47 1H (2015 - 04 - 01) 1-14
A
A CN 101481440 A (BEH KZ) 20094 7H 15H (2009 - 07 - 15) 1-14
A
A US 2011272644 A1 (STATE OF OREGON ACTING BY AND THROUGH THE STATE BOARD OF 1-14
HIGHER EDUCATION ON BEHALF OF 0.8.U.) 20114F 118 10 (2011 -11-10)
£
A US 2005221281 A1 (HO, WINSTON Z.) 20054 10H 6H (2005 - 10 - 06) 1-14
AL

#F PCT/ISA/210 (5527) (20094F7H)




ElEese EEE

FT RIS HIRER PCT/CN2017/095435

K ) A BRI Wi SR s
CN 103087296 A 20134F 5 8H CN 103087296 B 20154 TH 29H
CN 104481850 A 20154F 4H 1H CN 104481850 B 20164F 8 H 3H

CN 101481440 A 20094 7H 15H I

Us 2011272644 Al 20114 114 10H uUs 86580161 B2 20134F 11H 12H
Us 2005221281 Al 20054 105 6H uUs 2004132218 Al 20044F 7TH 8H
Us 7122153 B2 20064F 10H 17H
WO 2004062804 Al 20044 7TH 29H
us 2005196779 Al 20054E 9H 8H
Jp 2006518449 A 20064 84 10H

#F PCT/ISA/210 (FIEEFIMIH) (200947 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 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report
	Page 33 - wo-search-report
	Page 34 - wo-search-report

