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(57) Abstract: The present invention
provides a hydrogel-based microfluidic
chip for co-culturing cells, and a use
thereof. The microfluidic chip of the
present invention enables the co-cultur-
ing of vascular endothelial cells and can-
cer cells, and thus can be widely used in
studies related to cancer and, particularly,
is suitable for studies related to photo-
thermal therapeutic effects on cancer
cells. The microfluidic chip of the present
invention has excellent biocompatibility
and good mechanical properties, and is
economical.
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Az F 24 A4 AL (C) el 713 f1ell A UBTMG Al 9] & 4] v 7
71, (D) vl ulo] 2 QEoll Al USTMG Al 2] A B ol A GelMA ] o] ] 2 2]
274 Au] 7 A7, (E) USTMGA 3£ 7F Z o] ¥ GelMA Hl 2] o] 8 9
A7 AL (F) MCF70] vl AW o] 324 dv) 4 AL (G) 22
ulo] 2= Qtol| A USTMG A £ 9] FH] ol A GelMA 1l ] o] 1] =2 9]
vz Ade] g5 dv 4 AL

Mg PN'

T
1—!

130 AN E A% Fo)



WO 2016/143956 PCT/KR2015/007552
9

[69] ols}l, AAd & F3to] £ HLng o

o
1o
ﬁ
mlo
N
)
™
2
2

1014 A2 Aol

]
] LA
[72] A Az LA4g Iy
] 3D 1] ASFA] 35E- 1l O SR 2] A &
] A WS- o] 851 2 @A E & €] A 718 3 (photolithography) W H 0. 2
A 2 v x] A2 A2 3D v AlFA sl g FA B A X 3}7]
A3, AutoCAD 221510 72 8] 3 B x| 2 d-& HA<Q1s i) Bl A
AIE& A zst7] Y8l SU-8 25 ¥ E @ A 2 E(photoresisH) = 2 2] & ¢l o] 5 4}
2~¥-5 ¥ (1000 rpm, 60 = 2 40 Gm in thickness) 3} tF. A & A 2 3517] 93],
SU-8 100 SU-8 50 X EH A A E-a ¥l 7] 2 ol ~3-5¥ (3,000 rpm, 60 F 2
250 Gm in thickness)3} %! TF. PDMS[poly(dimethylsiloxane)] %1 -7~ & <0 -&
FEHALE-HE He]F dlo]H & il PDMS-7| 5 3D H Al F-A & 5] &
FAE Sl & ool =) AbA &2t A 2] (Femto Science, t 371 =7)3} o
= 2549l
[75] v Al A -2 Y] A9 AR S 2okl v Al (Left-up (LU), Right-up (RU),
Left-down (LD), and Right-Down (RD) oF B A v M F-A AEZ A48 HA7L
2 vl AlFA AR A= o] ok vl o] AR & el e] A = (250
um F7) B A AR A E ] Lo (40 um FA)H AAE ] o,
B2 Qg HA7F g m Al F-A 2 (250 um 7N A E o 2
AA7E Bk v A f-A Al d-2 Aetdl velad o] E sfo| =2 Ao o
W] A 329 Aol AFZHE Bk ml A 1F WAk kS 1] 9] &

e, BRA QLS FA Y AE woAF7] f& AA AT
AupA o w At veta g o] E sfo]l =2 A2 uv Hof of&] Y27t & e
W AlFA QDA T 7E A g 8l o, ALzEe of vl A ] of 1= - ob Al S of
WoLEMEE 77 aapste] AR & vk L e, 10 wive AetE
W El T H g o E slo| =g Ao ¥ gl g & gFelsleit), vl
B-dl = E &2 RU M A| R H o] F=9138}o] LD v Al 8 7bA] {2} il
gRlst o, 197 59 <t Aotd wgta g o] E slo] =x A o] 1219
ks A= As FRlesith ep A detel werad ol E
stol =2 A2 A 7F FHEf o] vl Al-R-A 2 QFell A Al a3} ek
1l 2] o] (barrier) 2 AH-8-% ATt

[76]

[77] 22} El v e} A E 9] o] E (methacrylated gelatin,GelMA) 3}o] =2 4 314

[78] #7]-"/ ?ij GelMA o}o] cgAe Elrcﬂ A EH;( J—] zq]g]_EL]% 50°C°ﬂ }\1
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[82]
[83]
[84]

[85]
[86]
[87]

[88]
[89]
[90]

[91]
[92]

10
ngkakal, b s gl }X] PBS(Phosphate Buffered Saline, GIBCO, V| =7)-&
=3kt 241 2F

W /E 271 ol A - v Bl A 2 A (methacrylic anhydride)&
Pﬂ?ﬁﬂ}. EFES 12-14kDa R QX T4 FHo| ¥
=

FHEEE Y

YU =2 = seeded-growth W 0 2 A3t A X A= 8201 M
CTAB £ 7.5 ml°l] 0.01 M HAuCl, =8 % 0.25 mlZ} 0.01 M NaBH, £ < 0.6
mlS H7Fsto] F=8] gt} o], Al = G2 2A|Zho) 4 Aol A Qb & A1
A3 A (growth) 2912 0.1 M CTAB 4.75 mioll 0.01 M HAuCl, 0.2 ml, 0.01
M AgNO; 0.03 ml, 0.1 M o}~ Z H AF0.032 mle #7Fshe] x| gt} A4
Golo] FH|E A= 8N 0.01 mlS 3 7FEFal 3A 7F o] AF AFL-of| 4] o4 BlA] 7| W
wHEEE=7 A

TALE A g

AL A A} & w] 7 (Scanning Electron Microscope; SEM)-& ©]-83}] GelMA
FolE2 U PR EARS B SHeI=2AE $EN L
FAAZSIY. T AAZHE N85 ddsta g X ~FF A3 7] (EMITECH,
K575X)E ©]-83&}o] % % W0 2 ARSIt 30 kV aLskel A SEM
ol v A & 5535k,

oAl E o] v F

W M 2= 2% Aetd 02 IR E Eebsol A W a] Al ) H(EGM2 +
Single Quot Kit Components, Lonza, Sw1tzerland)ljr SHA nlj ksl o
F-HF A EE(MCF7) 9} 1o} A £ (USTMG) T 10% FBS(fetal bovine serum), 1%
AU dd-~E" Ento]ilo] 3kl DMEMO & vl %3} 3l th.

GelMA 3fo] =2 2 W A ¥ 73] 7 22 249

WA ZE 3D A Q) W o ' v atr] $ e A 2X100 Al F/mlS & 100
ul GeIMA sto] =24 &FM Qhol| Mg ste] wststglth. 71 5ol 20 ul
W M Z7F A3 GelMA sto] =24 §o-& A A7E & e o] 2 d <t
Yol 3 TH UVE 203 Z2AFSHHE 37w A el o & | Al§-21 5] <kl A GelMA
sto|= 2 o) vjg] o] & A 3k}, 1 v 2X106 Al E/mle] MCF7 Al %9}
USTMG Al| £ = nlj okl 3} S} ALZ}3 2] LU, RU, RD, LD 8] o 212} n.x}3} o]
10 WE Eo] 53l

&&
r&

o
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[94]

[99]

[100]
[101]
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11

A5 Ao Fdstal ofF &t mj Feto] A2 E F2AIZ v, 200 pl o]
Al 32 A g le] 20, 30, 40 o] FH =R EE Z38te] AW FYTE F8
Y3FaL NIR & o] A & ZAg Holl £ 5 ZF7HE A aFgith Bgh, 3 o A
oFEA o} F et A2 E S5 Bt W Fetar vk 7EA| 2 NIR #lo] A &
AlstaL gho] B/ = of A] Oli Zelst gl
glolB/H| = o) Alo] = th& W& F 3l AAISH T fr Al e} n B
M EF 1x105 A 22 069 S o] Eg} vlo] a2 Ao =USIATE A EE
FQl8tar &7 H ol Al EHj kNS 15 vivh TR T 9l A S ekl o 7
A &AL 6AIZF G5 A I vt 7] o] Yol =Rtk 1 T NIR< “bﬂsﬂr%%
—‘E‘L’ﬂ o] Eof] Z}7} AN A A 02 Al o] AEEZ 96U SH O E
ko]
o]
Rl

m

_{

=

4] CCK-8(cell-countingkit-8,USA)°l 2] 3l ¥4 ¥ 3 (%= 4b), v}o] A2
A glo]l B/ = of Al o] (invitrogen, USA)°l o3&l %4 dn|Hd o=
08 WA AT o).

049\{.4 F-.a

A3 4 @

GelMA 3} o] =2 8- 7] BF 3D 1] A7 A 3-&- M ¥ g2 9] A=

F7F A 71 g GelMA Sho]l == A7 wE 3D W Al-F- A & -l F A E
AEELGTHE 1). GelMA 3Fo) =2 A7) 1k 3D v A §-A] ] = 2%
FEHLTHY T o8l 4 A D Bl X n A A AR AA" YA}
ZoFo] v AFA AEE A ES AT Lo). 4 T (250 un F7)+=

ul A e gl Bl A 40 m FANE A" Lo).

250 ym T 2] A = D3 W3] M 27 43 GelMA dho] =24 3}

T QHA E o R EA R 2] 2T 40 wn T O] WA F o] A E S A

AE 7RI UVE A A7E R6ke] who] A =2 A d o)l GelMA 8fo] =24l &
7 ARSI G AATE FE o A 2 F-7F AT GelMA sto] R A
=4 o= vax e T A FAE dAs D o v A 29
M FE 7HestAl ek L ok Sk Al E ek EE A 25 i A}she]
TS ol 217 v & w Al F A W F A= Al destE R SR
f= el B ol o] AAAIRE o] [ o MM A & F - F FA = G
A sot i WAL S AA R e S AR B
sto]l == A-7]Rk 3D w| Al F-A] A 7F a1 H A A

op3y B Ap Eite)] O] $F GelMA o] =2 A w2 I

Al o] thak GelMA dlo] =24 5o oJ3ke glet A, 71 217]3=

GelMA sto| =24 5 &= o} vhv] ] 3h-& Ve I TH(E 2). SEM o] 1] A= 25
w/v% GelMA dto] =2 o] tb3 A 0 & 5 w/ve dho] =2 A 1} v dho] A 3t
7] 2 S e th(E 2a WA 20). 5 wivde GelMA 3fo] = & Al o] -7
7] 34 e e HEal, 25 wivo GelMA o] =242 1 7] = 4 mA v
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3a). 25 w/v% GelMA sto] B2 A o] t}340-2 A& (E A=) ¥4, 5 wiv%
GelMA dlo] =248 e} 8 (Z 3 H]=1.9, & 3b)o]| Yt} L3 ¥-2} SHitol] T &
GelMA &lo| =2 4] 50 o 3FS ZAFS A3} 5 wivd GelMA o] = & 7 ]
735 ®- 2 atol H A oWk, 25 wivd GelMA dto| =2 dl2 H-x| gak-s-
QA5 A B TE o] A, 5 wiv% GelMA o] =& Al ‘s == ulj ] o] & A& S
F= o B8l e, 15 wivd GelMA 3o =2 4 5 5= vl g o] 24 AL
7hsstAI R 7 A7 7F M EE w3 st ol = 2ol A | et 1 O—LEH
ettt 2 g ol A v AR A R o] mig] o] R A E 153
&MAaﬂEEQAWﬁ%EEMNW%®wmﬂ403&%&

L
1_.

oo

32 m

Y A7 7]

200 pio] Al wgF el 20, 30, 40 plol FH =R =5 Z 8ol NIR 20| A &
AL L5 SUhE A AT SRR sk ofEH o 28Tt

Z 78 TH(S 6a). 200 pi o] Al 3E W G ool 30 ul Fub =R =7 -EFHE 820
viv%) o] Aol Pl & A G FL matel o8] AE7F ==

A& A

oflv] A3 Aol A 200 ul + FHHERE 40 &S A A, AEE Fd

A s Aol A7shA ob& FE R sk givk(dl ol B W7 Al). ARk o ®
FAA F A £57H45°C 0] W ol A A HW Al F Rk ol gk 2R o) =
E24¢ E 5 Aok wEhA 200 pl+ FYUHERE 40 pli= FEA R 210S FH A5
3716l A detx) orha aasich

A, 3 ol A ol M E o} ek A EE 81 Fob wokslar v vpX =
NIR & o] A & Z2AF3}aL gho] H/d| = of o] & 21 gk A w} o o] A %7}
BA Fatol] o8 Fi= AS Felagict

3D PJA A A ] o A E L] 3E- ] o
F QA A Lol E A 2B A ohE v Al o] ) sfa
p%w%}dﬂmqﬂgt@ﬂ | €} 7 2 | o] E o] = & Ao
ahol A7 Aeje] u Al A AL el T e w A5 A A Dol
cIMA 3lo| =2 AL B 4 Ao Hlo] zb oA E 2 o] 5 9] nj ek
}OMQMQQﬂ@%qVHE%iQ4ﬁm:dﬂmqﬂg
S Rl Ao, A E(USTMG) 7 E 3t

N o off
E

hus)
12 rir rﬂﬁ
)

-

jms]
& oo XN o my OH

K o EJ
11
4
 F
e

E
role

N, ol

=
£



WO 2016/143956 PCT/KR2015/007552

[113]
[114]
[115]

[116]
[117]

[118]

[119]

[120]

[121]
[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]

[130]
[131]

[132]

[133]

13

Aot}

Fa -

1. Madajewicz S, Chowhan N, Tfayli A, Roque C, Meek A, Davis R, Wolf W,
Cabahug C, Roche P, Manzione J et al: Cancer 2000, 88(10):2350-2356.

2. Kesari S: Seminars in oncology 2011, 38 Suppl 4:S2-10.

3. Furnari FB, Fenton T, Bachoo RM, Mukasa A, Stommel JM, Stegh A, Hahn WC,
Ligon KL, Louis DN, Brennan C et al: Genes & development 2007, 21(21):2683-2710.

4. Gupta PB, Kuperwasser C, Brunet JP, Ramaswamy S, Kuo WL, Gray JW, Naber
SP, Weinberg RA: Nature genetics 2005, 37(10):1047-1054.

5. Miles FL, Pruitt FL., van Golen KL, Cooper CR: Clinical & experimental
metastasis 2008, 25(4):305-324,

6. Piccirillo SG, Reynolds BA, Zanetti N, Lamorte G, Binda E, Broggi G, Brem H,
Olivi A, Dimeco F, Vescovi AL: Nature 2006, 444(7120):761-765.

7. Fang J, Chen YC: Current pharmaceutical design 2013, 19(37):6622-6634.

8. Cobley CM, Chen J, Cho EC, Wang LV, Xia Y: Chemical Society reviews 2011,
40(1):44-56.

9. Stone J, Jackson S, Wright D: Wiley interdisciplinary reviews Nanomedicine and
nanobiotechnology 2011, 3(1):100-109.

10. Alkilany AM, Thompson LB, Boulos SP, Sisco PN, Murphy CJ: Advanced drug
delivery reviews 2012, 64(2):190-199.

11. Letfullin RR, Joenathan C, George TF, Zharov VP: Nanomedicine 2006,
1(4):473-480.

12. Terentyuk GS, Maslyakova GN, Suleymanova LV, Khlebtsov NG, Khlebtsov
BN, Akchurin GG, Maksimova IL, Tuchin VV: Journal of biomedical optics 2009,
14(2):021016.

13. von Maltzahn G, Park JH, Agrawal A, Bandaru NK, Das SK, Sailor MJ, Bhatia
SN: Cancer research 2009, 69(9):3892-3900.

14. Zhang Z, Wang L, Wang J, Jiang X, Li X, HuZ, Ji Y, Wu X, Chen C: Advanced
materials 2012, 24(11):1418-1423.

15. Lee JM, Kim JE, Borana J, Chung BH, Chung BG: Electrophoresis 2013,
34(13):1931-1938.

16. Chung BG, Lin F, Jeon NL: Lab on a chip 2006, 6(6):764-768.

17. Nagrath S, Sequist LV, Maheswaran S, Bell DW, Irimia D, Ulkus L, Smith MR,
Kwak EL, Digumarthy S, Muzikansky A et al: Nature 2007, 450(7173):1235-1239.

18. Hyun KA, Kwon K, Han H, Kim SI, Jung HI: Biosensors & bioelectronics 2013,
40(1):206-212.

19. Sung JH, Kam C, Shuler ML: Lab on a chip 2010, 10(4):446-455.



WO 2016/143956 PCT/KR2015/007552
14

[134] 20. Chung S, Sudo R, Mack PJ, Wan CR, Vickerman V, Kamm RD: Lab on a chip
2009, 9(2):269-275.

[135] 21. Shin Y, Han S, Jeon JS, Yamamoto K, Zervantonakis IK, Sudo R, Kamm RD,
Chung S: Nature protocols 2012, 7(7):1247-1259.



WO 2016/143956

(7478 1]

[7d - 2]

Z%Lj]

-
ol

[7?

13]

O
)

[7?

3} 4)

TR TRT
oo

ol

[*% A 18}l oA, A37]
b

v e et =4

15]

O
)

; (b) '

FA| 3E
1%%@1&ﬂﬂaawﬂ El

2 3H(photo-crosslinking) = 4

PCT/KR2015/007552
15

%?%%

2 ARFYTE £
212
O

Apo] B2
BElx] =) (c)
oz 8kst = 1A A
A o 2A 7]
A7 =gk

o] &f] vl 2] o] (barrier)7} & ¥ = A&
co-culture)-8 V| Al -7-A] ] (microfluidic chip).
A= ol A - A 2w EF A H AL

vl. a1l
=, X

v A R o
AA L slo| =2 A

& -] % (co-culture) 1] 4 ]

H] Al A 3 2=

gl 4 % 4k (poly(dimethylsiloxane), PDMS),

21 ¢ o] E(polymethylmethacrylate, PMMA),
Z ] o} = g €| o] E(polyacrylates),
Z Al &9 =9 H(polycyclic olefins), &

8] 7R Y| o] E(polycarbonates),
o] 1| = (polyimides) 2

= 9] 9-d ¥(polyurethanes) 2. &2 o] Fo] 72 - 0 2 HE M B ¥ = 1154}

;<H21§_ ;q]zl;] 74&

[7d 3} 6] A 18] oA, A7)

Ex o7 3= v A SA A,

v A G-A H & Sl = :La]_/\ g xe 2 87

=HEAR A T ORFE AEE = FeE S40] £old HeolE

AFELo) A B e = A S
A 1 8kel] oA, 7]
B g ow gy
o 9=
(a) (1) A 3£ il
N FA = l
(3) 7] Bl x] A
n Al A Al
Fuohiz @A)
(b) 7] slol ==

(7478 7]

[ 73 8] Jﬂﬂ

Z o

o= s AfAd,
sht ol el =

E
=
U L=
Egog o AN
Z

1_.



[

[

€

€

WO 2016/143956

solmd @ ey EE F

F7taA

4o
o>
N
>~
bl
=N
o
4

rr

7% 9]

o~~~
£
o~~~
[—
p
=
kd
=
o2
4
o)
lo

=,

1 o
Mo

=,

it
)

16

%L(photo—crosslinking)%

=
ol
ofk
oX,
L)
rir
o
=

=
R
@

(b) AL71 stol = ;E’J*a] T
stol=2 A I A I A EE
37} 14 g (photo-crosslinking) 2 -

A

© 37 ARFATE 5
B

(d) 371 Al

Vg A E Feta

(e) 71 Bl A A o #o] A

AL E ¥A 8= oA,

TFa10] A9l AojA, AT Y
A

hines
ol
-
. K

f

A}

I

M ol

ol

LA

>

=

il
-
o

oy

>
o=
=

i

o

3}04 Al 2} o] (barrier) &

PCT/KR2015/007552

o
=3 s

3}04 Al 2] o (barrier) & -5 8h=

| sk @A
shol 34 g
F38tel= st o] e B
of AAH = BE A AQI; L
A FAG5 2geh=
(co-culture) V| Al &A% &

75



WO 2016/143956

1/4

PCT/KR2015/007552

Microfluidic device

UV exposure

4

Tumors seeding

Plasmabonding  GelMA and HUVECs seeding

Photothernal

Sigration

therapy

15 wivs GelMA

Pore size (Um)

ﬁ A

k.

g b

GelldA concentration (W%}

E

2]
s
a5

-

m,
i,
¥

Aspect

e
ey

£F
ki

1]

% |

b

GelMA concentration (w/

b

&

20




WO 2016/143956

2/4

PCT/KR2015/007552

[ lday
W 5day

5

E V‘E !

B o .
A3 !
<
§ >
T
O
3
E,

b

[5=5]

Abs

08

1.2
1.0
0.8

0.4
0.2

1

0.0

400

500 800 700 800
Wavelength (nm}




>
Iy =]
Lo ] [ -]

Temperature (°C)
b X
=

0 L
0 2 4 6 8% 10 12 4 16 18

BeforePTT

AR
=
o

WO 2016/143956

PCT/KR2015/007552
3/4

r6

# Contol
L JUTES
A D%

e
Y

L 1 L

ST

|

L L L

U

Cell viability (%)

Before PTT After PTT
100 *

-y e

ol .
L =
. #

Time (min)

MCF7 USTMG  MCF7 UBTMG

MCFT

R mssgw.n-!qu&

MY EX (FE H9I1X) ISAKR



PCT/KR2015/007552

WO 2016/143956

4/4

L7

cidin DAPI

PECAM Ph

MY EX (FE H9I1X) ISAKR



INTERNATIONAL SEARCH REPORT Taternational apphication No.
PCT/KR2015/007552

A.  CLASSIFICATION OF SUBJECT MATTER
CIIM 3/00(2006.01 ), BOIL 3/60(2066.01), GOIN 281 7{2006.01), GOIN 33/50(2606.81}

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)
CI2M 3/00; AGIM 37/00; C12¢3 1/68;, GOIN 33/50: BOIL 3/00, GOIN 21/17

Documentation searched other than mintnnnn documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consudted during the international search (name of data base and, where practicable, search terms used)
eKOMPAbS (KIPO interual} & Keywords: microfhyidic chip, common celi-culinre, gelatin, acryl poiymer, hydrogel, endothelial cell,
barrier, photothermal effect, gold nanorod

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CHEN, Michelle B. et al., "A 3D Microfluidic Platform nco-ﬁorating Methacrylated Gelatin £-10

Hydrogels to Std =y Physiological Cardiovascular Cell-cell Tateractions”, Lab on a Chip,
2013, vol. 13, no. 13, pages 2591-2598
See pages 2591-2598 and figure 1

A ENG, George et al., "Assembly of Complex Cell Microenviromments Using Geometrically 1-10
Docked Hydrogel Shapes”, PNAS, 2013, vol. 110, no. 12, pages 4351-4556
See pages 4551-4554.

A KR 10-2007-00533685 A (KOREA ADVANCED INSTITUTE OF SCIENCE AND 1-10
TECHNOLOGY) 27 March 2007
See pages 3-8; claims 1-10; and figures 1-9.

A HUSTON, Che B. et al., "Synthesis and Characterization of Tunable Poly(ethyiene glycol): -10
(; latin Methacrylate Coraposite Hydrogels”, Tissue Engineenng: Padt A, 2011, vol. 17,
nos. 13-14, pages 1713-1723

See pages [1713-1721.

A US 2012-0302940 A1 (RAY, Paresh Chandray 29 November 2012 1-10
See paragraphs [0006]-[0118]; claims 1~14; and figures 1-19.

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

B3 weial (rat S X
Special categories of cited documents: “T7 fater document published after the international filing date or pricvity

“A”  document defining the general state of the art which is not considered date and not in contlict with the aﬂpi;cat;on but cited to understand
to be of sarticular relevance the principle or theory underlying the invention

“E™  earlier application or patent but published on or after the international  «“X”  docum
filing date consi

“L” document which throw doubts on priosity claim(s) or which is step when the doct 3mem is taken alﬂm

cited to establist

ubl-mt on date of another citation or other oy
special reason {38 §

umsmueu to invol the document is

“07  document reforring to an oral disclosure, use, exbibition or other combined with one or more other such documents, such combination
means being obvious to a persen skilled in the art

(355 SE R SO chad nri ~ intarnatianal £ ate bt latar tha . . L.
P document published prior o the intermatiopal fitmg date butlater than. «g>  tocument member of the same patent family
the priority date claimed

Drate of the actual completion of the international search Date of mailing of the international search report
11 DECEMBER 2015 (11.12.2015) 14 DECEMBER 20158 (14.12.2015)
and matling address of the [SA/KR Authorized officer
Kerean Intellecmual Propesty Oftice
Government Cowplex-Dacjeon, 189 Seonsa-to, Dagjeon 302-701,
Republic of Korea
iuile No. 82-42-472-7140 Telephons No.

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



INTERNATIONAL SEARCH REPORT

International application No.

PCT/RR2015/0G7552

C (Contimmation). DOCUMENTS CONSIDERED TO BE REFEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

WO 2013-116834 A2 (THE CHARLES STARK DRAPER LABORATORY, INC. et al.}

08 Augnust 2013
See paragraphs [0003}-]0127}; claims 1-37; and figures 1A-10,

1-19

Formt PCT/ISA/210 (continuation of second sheety (Jauuary 2015)




INTERNATIONAL SEARCH REPORT

o ) S . International application No.
Information on patent faraily members

PCT/KR2BI5/007552
Patent document Publication Patent farnily Publication
cited in search report date mermber date
KR 10-2007-0033685 A 2710372007 KR 10-0733914 B1 02/07/2007
US 2012-0302840 A1 29/ 1172012 WO 2012-162629 A2 28/ 11/2012
WO 2012-162628 A3 25/04/2013
WO 2013116834 A2 08/08/2013 US 2013-0203086 Al 08/ 'O*”V?OW
US 2015-0140581 Al 21/05/2015
Uus 8912006 B2 16/1?/LO14
WO 2013-118834 A3 26/09/2013

Forrn PCT/ISAZTE (patent family annex) (Jannary 2015}



FAZLANL
SAZALR A PCT/KR2015/007552

A, Bl F3= 7| BRFGEASEFAPC)
C12M 3/00(2006.01)i, BO1L 3/00(2006.01)i, GO1N 21/17(2006.01)i, GOIN 33/50(2006.01)i

B. ZAH Eof
A A 2R RAEA S LHE /1A
C12M 3/00; AGIM 37/00; C12Q 1/68; GOIN 33/50; BO1L 3/00; GOIN 21/17

Z b ] Eopel] Sek A 2% olele] 9
FRERUBANNTR W FFFAUBANGTR: FAE H 2l S AE IPC
dRTHHSNGTR W dRTALSNGTR: A Hawdwe] sAE 16
A2 ol o] e 2 Helelu o] (e el el wl o] 2] Y % Aol sl FshE A5

Pl
A
T FE-lY, Ao, ofad nia, gel=wd, Yok

cKOMPASS (5313 W15 AAA =) & 71912 v A{AHE, A ¥, Al
Az, wige], #Eay, gyxEE
C. #HFH
G EEE QgAY L B PAG P 499l 1A Al Apa
A CHEN, MICHELLE B. &, ‘A 3D microfluidic platform incorporating 1-10
methacrylated gelatin hydrogels to study physiological cardiovascular
cell-cell interactions’ , Lab on a Chip, 2013, 139, 133,
H o] x] 2591-2598
H o)A 2591-2598 & = 1 #FH=
A ENG, GEORGE &, ‘Assembly of complex cell microenviromments using 1-10
geometrically docked hydrogel shapes’ , PNAS, 2013, 1109, 123,
H o] x] 4551-4556
o] X] 4551-4554 FH&.
A KR 10-2007-0033685 A (&= 3}8t7]1&9) 2007.03.27 1-10
¥ o)x] 3-8; A3 1-103; 2 =9 1-9 AF
A HUSTON, CHE B. &, ‘Synthesis and characterization of tunable 1-10
poly(ethylene glycol): gelatin methacrylate composite hydrogels’
Tissue Engineering: Part A, 2011, 179, 13-143%., #|°o]%] 1713-1723
o] x| 1713-1721 #%.
A US 2012-0302940 A1 (RAY, PARESH CHANDRA) 2012.11.29 1-10
ek [0006]-[0118]; A+¥ 1-14%; % =W 1-19 2=
MEEEIERIE S 550 it HA S FESAA L
T FAESYD B AY T FE Fd oz 293 AE5HA
oz Hol= utAel 7|42 L A olst 53 %?ﬂ%%gﬂiﬂﬂ%%ﬂ%ﬂ%%ﬂﬂﬂﬂ%ﬂﬂ%g
4
WAL TR AT o cvsgaa g va v se guwes 274 v g 4
TE o A EE A el gl Aow vt
=T Re g2 deTde Fd ] o ]
1%}% T A)E o 6]]:];] g%ﬁaq g;go%ﬁz yr SEG Ade] s R s el sy o] e o £33
2ot A2 1 x2ge] BRI A AY G A D 4y
E=7EFes dFehn Y= T e dmgel gl e Hrt
o ZA 2 o Hel| FAD 2l ‘& BAE R ES| T Sep= 2l
SAF AR A
11.12.2015) 20154 129 149 (14.12.2015)
EN AAp ‘
T e s 31%9
L X % XJ/R]-)
A WS 482424727140 Aeple +82-42481-8150

221 PCT/ISA/210 (- W1 A 8-2]) 2015 1€



TAELH S
= A 2 A} 5 3 A

PCT/KR2015/007552
cAE). #AEH
F}ell a1+ Aerdg L A FAEIE s e 71A e A3
A WO 2013-116834 A2 (THE CHARLES STARK DRAPER LABORATORY, INC. &) 2013.08.08 1-10

w2t [0003]-[0127]; A+ 1-37%; 2 =9 1A-10 F=.

A2 PCTNISA/210 (- A 8%] 2] A< o154 1€




Z A 2 A
e

FAZLANL
PCT/KR2015/007552

A 2 1 54 0] A

Jed 53l

of
=5
e,

2
olo
Jn
id
4
re

of
=5
e,

KR 10-2007-0033685 A

US 2012-0302940 Al

WO 2013-116834 A2

2007/03/27

2012/11/29

2013/08/08

KR 10-0733914 Bl

WO 2012-162629 A2
WO 2012-162629 A3

US 2013-0203086 Al
US 2015-0140581 Al
US 8912006 B2

WO 2013-116834 A3

2007/07/02

2012/11/29
2013/04/25

2013/08/08
2015/05/21
2014/12/16
2013/09/26

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - description
	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 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	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

