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(57) Abstract: A scaffold, of the present invention, is a scaffold comprising a nanostripe
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applied for the regeneration of torn rotator cuff tissue, enabling the excellent regenerative
capacity of the torn site, and enabling the sensitive controlling and improvement of the shape,
adhesion, proliferation and differentiation of tendon cells.
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[11] 1. 570 9] H A (ridge) €} 15 B (groove)E XE3516hH= Y ~Egto] Z ¥, &
LR 5 2 AL ARG 2
[12] 2.9 1ol A, 7] B4 s 1R H e 2 AR S A 0= 100 WA 1000
nm¢l 27 &=
[13] 3. 91 200 Qlof A, 371 H 19} 1R H e ol Wi 1005 WA 1591 2AEE,
[14] 4. 91 10 Qhoi M, 1B 2E 9] BlX] 9] 5207} 100 W A4] 1000 nm <]
2 EE,
(151 5.9 10 QLolAl, 7] A E == F217E 10 HA] 100 pmd] 27 F =,
[16] 6. ¢ 1] AAA, A7 2N EE= 2EO| X s Wk o & 0.5 W A] 2.0 mm
ANAAI 7S o, E o 6 N/mm? ©]73¢] 7] | -& 2 (mechanical stress)S W EF] &=
S EE
[17] 7.91 10 QhoAA, 7] 3l 2 S A 9 e v sl A S
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ol § 3
[19] e U EEE AN EEE w4 B v 3 2 o A=
e a5 B3 ol
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[21] 512 2719 A 3 2 s 249 SEM ARl et
[22] 52,3 A9 AR A 3 d v S AR ste] A EEE Al
g o] BA Lol
[23] 4=y diEEE AfERe Fawl R 3 J 2] SEM o v Aot
[24] 55 @ A EE Ry i AF)EE ol A Ak XA
2] (Energy dispersive X-ray analysis) 2 3} o] t}.,
[25] 562 W A EE W v s EE E 270559 FT-IR 4
29 Edo|t},
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o i A A Aol f-=5ko] o] & Hb-g& FaAA = 3= Aol

A7) 8-S 2A e g Ayl o A A 4~ o, 3E ECM
St & FAFSHA A 4= Q1= dhd ol gb e Al =4 ¥ HhE S

A7 HA s a5 E el 22 1 WA 1500 nm, 10 HA] 1500 nm, 20 WA 1400
nm, 30 W A] 1400 nm, 40 W ] 1300 nm, 50 W A] 1300 nm, 60 § %] 1200 nm, 70
W #] 1100 nm, 80 W #] 1100 nm, 90 Y} #] 1000 nm, 100 H#] 1000 nm 5=3= 600
WA 1000 nm¥Y 5= 3L, & MEE g4 02 A JA A4 A 7] A,
Zepla g2 A QAtE] Al Bl S e 3<% ECM 34 &
BAFSH = S ol A vl A &A1= 100 W 4] 1000 nm¥ 5= 1t}

A7 BA e} aFH e ol v)=1:02 WA 1.8,1: 0.3 HA 1.7, 1: 0.4 HA 1.6,
105 WA 1.5 1:0.8 A 1.2 57 a1, 27052 3w o] glx]ef 715 H 9
T A A E SHAA v S A= 1: 05 WA 1.5Y 5= AT

A7) AFBEERY YA A 9] Fol= AV 2Edo] L siE o Zlo| &
Qu]shi= A Y 4= ) a1, o] = 1 WA 1500 nm, 10 W A] 1450 nm, 20 Y§ #] 1400 nm,
30 WA 1350 nm, 40 W #] 1300 nm, 50 HA] 1250 nm, 60 Y} *] 1200 nm, 70 t§ #|
1150 nm, 80 WA 1100 nm, 90 W #] 1050 nm, 100 YH#] 1000 nm 5=+ 300 W #] 700
nm¥ 7 o, 3 2 9 X5 E Al A A2l FE ECME Bt
a Ao ® WALSHTE S A uhgEA S A= 100 W A] 1000 nm = AT

A7 290 E == 1 WA 150 wm, 2 WA 145 pm, 3 WA] 140 pm, 4 W A] 135 um, 5
WA 130 um, 6 WA] 125 wm, 7 WA 120 um, 8 WA] 115 um, 9 WA] 110 um, 9 WA
105 pum, 10 =] 100 pm %= 20 WA] 40 pm¥ = L3, Aol o] 2] ¥ 7] 9]

A 3het Aol gk FAL), 3 A 27l F9 259 71 A4 A FE Al 7] el
Aetet Arol AA FAE f-A gtk S A vlEA S A= 10 WA 100

371 2AEEE Bl Y 2Edo] Z giiio] PAE A EEREAM, A
2Eebo] Z e WraFe 2 0.5 WA 2.0 mm AEAIZE W, 3 6 N/mm? ©] -2
73t 7] A -8 (mechanical stress)S YERH= AU 4= 2
2Edtol i o] FA A G HH e AIfE= F

FEE A A

7 A EEE B 2 B A5G REA, Y] 2 54 sl 3 v
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TS Feh= Ad oy, 1 od e Als Bt e Ax 2 ud
A5 FHA 9 A4S ol N 9 glolehd 583 4§14
OJ—}_:Iq_
1o 1. .

54 =7 1
an, el gle] A Aol e, 0 el Ao, B, 2
7

pAR]
#ahg Wgsh) 285 F4A A 5 9

ol s}, & e A M o= A s] As A S Fof A

Ao 1. A
LAA S ENY Y& 2H Az L AT

FlE 222 Q% g (supraspinatus) =S A A e A7) E7] Bdo
et FEa R ATk AE 24 4°Co A 2% =FEE
¢t ] &} o] = (Glutaraldehyde), 0.1M A% 7} 9 2| ©] E(Sodium cacodylate) 2 3mM
AL F(pH 745 FHi-shz Gofell A G171 F, PBSE 38 S48k 3l
FEE2 1% 2% H ESFALO] = (Osmium tetroxide) = ¥ A] 7| 2L (perfused), 3013*
&<k 27 3] A 7] (tissue rotator)l] TSIt} o] F, A ES PBSE 3§ A8k
2L A& 0 & 50%, 10%, 90%, 95% 2 100% oAl =il A & @ﬁkﬁ
FE-& S Abv el Y] A 2 (Hexamethyldisilazane, HMDS) 2. & ] F/] 3lar, &7
AZA 7 o Wz o 2 o] ~¥E FE(sputter coating) S 1 3+ 2~ ¥ (stub) -0l
T A} o] F, 2242 FT-SEM(ZEISS GeminiSEM 500, Germany) 2. 2 25} $1 T}

2. 1= 7€ d & PUA mother = % PDMS &&=

71<& 2] 3] A 213 9] (photolithography) £} BH-5-4 o] 2] Zh(reactive ion
etching) S ©]-8-3to] Y= A 7|9 A& 15 H 9 & X|(ridge, 800nm)7} 2] 2+ ¥
Al 2] 2 v} 2~ E] & = (silicon master mold) # o] AF£] A 74 318 PUA(UV-curable
PUA, Changsung Sheet., Korea) A 77 & -& 3 7/|A| A2 4 3}(dr0plet);} Aty

o|F, EEE HA¥E E o] &ate] £ H]o el B el L e o] E(PET)
wéOi%Oﬂ]Hﬁqﬂ%ﬁﬁﬁiﬂﬁﬂﬂhwﬂmﬂﬂmnmwm
A 5, A3 v eSS PUA 8l & F/]?}(rephca)g HAAE o] &35}

H}/\H Ec g2 Ry gAY o WA Z Aol TA] mEA] A ZF HE-SA

o} 7 ¥ & o] E 135 (residual reactive acrylate groups)-S £+7 3] A A 5151 Tl
A =2, Ui 38 " PUA 25 = (mother mold, 800nm ¥ #] 9} 15 H )=
%] & (nanotopography) 2] T ¥ o] 9|2 aksl 5 & sto] H Eg] Al
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=5 91 o PDMS(Polydimethyl siloxane) ol B] <53} A (pre-polymer, Sylgard 184
Silicon elastomer, Dow corning, USA)E 15% 73 &} A| ¢} < 3tsla1, F E ] A
Qre] PUA A= Aoll 33 F7(~lem) & 0] W& F, 70°Cl A 4 v &
64171 o4 | sfo] of w3k AR E o] Y% HAT) ol F, A3 h
I B4 ¥ PDMS ==(800nm H A 9} 15 H )= HE 2] Al W PUA
AE 22 WAL 27 024 HHsHA 3l © s)¥ (flat patterned) PCL
WA S Al zstr] el F g Al ol H(wafer)E o] o] HHF FRio]l YR
o5 oo | = 2] 4 Alo] B AAI AT ol F, b SHEId § PDMS B2 e
Az T2 EF3 o], PDMS ¢l H] 34| (Sylgard 184 Silicon elastomer, Dow
corning, USA)E 15% 4 3} A ¢} £33ta1, 5573 F7(~1lem)E A E 2] HA] W]
B gk Si o] Aol -2 5, 70°Col A A o] iz 64| ZF o] A DA g sho] o] gt
AEdo] gles st it A std H st A ¥l 3 PDMS = =(800 nm
Aol 172 dEg HA W H3EH 3 PUA B2 5 A

3.PCLYEE 2 YxET 18 59 2z

w1 Y WHEY| (stirrer) & AF-861o] PCL 9 AHMw: 80,000; Sigma-Aldrich,
USA)E U] & & & W Ek(Dichloromethane)®l] £ A F 31, vl S 2 2 v ¥+ - PCLo]
18 wt%(wt/wt) 7} ¥ = 5 PCL A& Azt gk PCL 3 | = 271
2R 7o Agdel 1L5mm A3 f2] 9ol Hol A PCL o] 3 IR o=
AT}, ] 8 9] 28 u}—.ﬂ 20k 871 %5 3500rpm, A4 A 71
1203, 7H&: ARE5 %,

g2 =2, Uk 9 'd ¥ (nanopatterned) PCL 3 %] o] A= ¥ dx"o] &8
Al 29 ¥ H PCL 3| x| 2] ol BE2ae uH 225 7 ol
BHstA e H PCL x| & xﬂis}oﬂu} Xﬂ}_fﬂ $F-2 PCL 9% & PCL 5&
=ol7] A&, = Selo] E Aol A& dolH 7ol 80°Ceoll A 603
&<k, ol 9] FWol Hfﬁ et w5 Fokvt. HH ek = v 3 B ¥ PDMS(800
nm R A e} TFH) H 2= AP ol o131 PCL 5 el 313, 80°C
7t 2o A 23 T F =2 =71 ¢F# (smooth finger force)e 7+5H]
PCLT ol 187 AHeldoh & dZHE 34 5, 49 f¢ 32 PCL 59
ZHA X PDMS EE5 oA 308 Tt AAIH I, 93 f2] el PCL
SO RTE AW 800 nm R A9 1FHE ZH= v B H PCL A &
DAt Y= HE EE invive AT A 9] A S A A, 70% ol gh= =2 A B
A 7 27 e H A

4.PCLMEZE 2 Yx-EX 189 Jestd B4
PCL M| E =2~ e A9 wj %] 31 334 ¢ PCL A1 9 <] 3%
o] 1] 2] = JSM-7500F &7 (Oxford, UK)2 AF-&3Fe]
15.0kV, 37 2§ 71¥] 8.8 mm). PCL 3§ %] o] Y& 5%
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7
g ote] $4 FAR R S upe} 24 0% duste] Fr| s,
AEAom AEE ool Fujety el &4, WFo R 2Y Y.

5. PCLMEE A Y BT 999 5544 54

FH g = e e | PCL 2h 2] & 31814 SA4S FA 8] A1
E}@X—i W5 gelatqint & A 248 SEMISM-7500F + EDS, Oxford,
) off F=kel ol 1 ] Ak 733 7] (Energy dispersive spectroscopy, EDS) %

A& o, A o] A4t (phase)2 50mA, 60kVol A Cu kWS A3 a8 4at =
XRD(X-ray diffraction, X'Pert PRO Multi-Purpose X-Ray Diffractometer, USA)=
A e 818 A3t 4%+ FT-IR(Fourier transform infrared spectroscopy,
Spectrum 400, USA).

6.PCLMEZE A VYxEX 7339 7|14 F 42

B gk = v H Y H PCL iAo =84 54 Ge. 8 2 A142H)&
A2 2 = 45 100 mm/minol A MCT-1150 174 Al §1 7] (tensile tester, A&D
Company, Japan)E AH&-sto] A8t 1 3l 313 PCL 9 %] = 1=

A o] A kg upe} ets& A gste] A E AT AES o] 9
TAHOERE 025 mm A2~ FHE A A SAE AT 7 M Eol o5l
1070 9] 22 #4313 a1, 913 % (breaking point)ol| A 2] o] 3F5 3 ¥ &

7158kl

7.0 YF AT 2 L Y

Ao ehar B A5 A oot a o el et A F-@ Jue] 2AF Fo ol
WA A 2 BE Fe BALNE T2 YFA WE 2 HFL
ARSI 9 2 B0 PRSE s, 4 2o

DMEM¢®l| A4 3 mg/ml & &} Al L}o]Al| (Sigma, USA)E 16A] IF 59 37°Cel A

23T a4 23 5, F%] DMEMS 37tsto] ZetAvelal &

= ¥ (quench)A 71 3L, A E ] Z7](70 pm 7)) E -8l o] HpSiTt of BhE A E

el S 1500rpmol| A 537 A A E e atgich A% FEle A A estar, 10% &
Elo} A (FBS)™ 1% YA |-~ ESIE nlo| o] #7¥ DMEM H| A (DMEM
A 5 Gibeo)oll A, 5% CO,, 37°C Z 710l A wj ak3FA ). uf 3o} v x| &

WA SR 31, AL BE M EE 3 B 4 5 2 (passage)©ll )T

8. JEA X2 SEM #Z
PCL W E ¥ 2~ v X g of] F2Hg 3] A 3 (tenocyte) 2] 3 Ef 8} 4]
FE-SEM(field-emission scanning electron microscope)®ll 2|8l 2% )
AEMYE AET4X 104 A E EER 5 E(seed)H ATH A E HF F 344,
AME T 2 AEE 0.05M AF 7FZE d o) E &5 9 (Sigma-Aldrich) WY
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2% 32} 3 5 ¢l 8} o] = (paraformaldehyde) <} 2%

= FEF 2 ¢ d]3F o] E(glutaraldehyde, Sigma-Aldrich) 2 -4 ¥ modified Karnovsky
AN R 4oCol| A 4A1ZF FeF LB A ZTH &S 0.05M & 7FEE ol E

Sz No = 107333 A H3aL, 1% 22~ F Bl ES Al = (osmium tetroxide,

Sigma-Aldrich) & 2120l A 10053} oH 2ol A A A FAT) o] T A ES

THIE Al A8, @A A 5550, 70, 80, 90 E 100% v/v)o] ol BHE&-E

Al AT o] %, A E-& S E ] 4 2}k (hexamethyldisilazane,

Sigma-Aldrich).2 ;cz 30%-3F 2 A g shar, oA vhAl F7] 5ol A AT

npx) ek o g AlZ-S FE-SEM(JSM-7500F, Oxford, UK) 0. & A £ & e 725} 7] o

obA, WF o7 A,

9. 19YF A

A E gl AR A EE 208 F2H 4% HEE LB =

o (paraformaldehyde solution, Sigma-Aldrich, Milwaukee, WI, USA) 2. =

A A 7]3L, 0.1% Triton X-100 (Sigma-Aldrich, W1, Milwaukee, USA) 2.2 153
oF Al 7 ., TRITC-Z 3¢ &= o] W (Millipore, Billerica, MA, USA)Z
1IN ZF 2 4,6-t] o} u] v] 1=-2-3] ' 91 5-(4,6-diamidino-2-phenylindole, DAPI;
Millipore, Billerica, MA, USA)& 53+ & ¢t A8ttt 2F -4 2o, &3 1 X
PBS® Z}7} 5% &9k 33] =A|3815] a1, 3 34 & v] 7 (fluorescence microscope, Zeiss,
Germany)-& AF-8-3te] A H A E 2] o|n| X & 2313t

Okﬂlﬂoto

10. A 73 51 54 24
ASMEAED 1x 104 A W2 6~ ZF &<t

H| QF8h (A 3472, 3L F¢F A S A17] 5L, 59 & <F 10% FBS (Corning,
USA) 2 1% A Al (Corning, USA)E 3 ¢3H= DMEM(Corning, USA)®l] A
7V H 5% CO,, 37°C 27 ol A v 3T}, A7) & = AFe] A3 A1 ZA] o]
A A2 WST-1 ol Al ©] (Premix WST-1 Cell Proliferation Assay System, Takara
Bio Inc., Japan)% Ab-gste] e H vk A7) Aol oA, Al A
Folali= S A, 2AZ =) L2E A o}l 3 NEES A 757 Ya,
ORI ERb U 5 A E = 2o Al E£ES PBSE A8

11. 912" EX &4

Z Al Gl 2 Xpert 2 2 E|YolA ¢ A Al ZHE Y (Xpert proteinase inhibitor
cocktail, GenDEPOT, Huston, TX, USA)S 3 7} 3 RIPA A 3 &3l Q=N (RIPA
Cell Lysis buffer (GenDEPOT, Huston, TX, USA) .2 FZ&3 T} M 38 &S
A g-o| A 308 Fot v et T 4oCe) A 30% F<¢F 12,00rpm O E DA E-¢)
St} Wl A s % 3= bicinchonic acid ¥HH (BCA kit, Pierce, IL, USA) 2. =2
=743} %9 t}. BioRad MiniProtean (BioRad, CA, USA) 2 A% & A}-&-3}o] F&F9]
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9

A gl E WA S 10% A SUl A dHo|E-E ot Holntol =

7 (sodium dodecyl sulfate-polyacrylamide gel)oll A A 7| <d & slaL, A7|d &5 2

= F(slab)& 100V ] A ATl A, 1A 3 &<k 4°C A A} 95 M (Transfer buffer, 30
mM Tris, 240 mM = 2] 41, 25% " §+-E-)oll 4, PVDF % 2 & ¢! (Amersham Life
Science, 9 =) 0. & A 7] Aol Al # ). W H g ¢1-& TBS-T, pH 7.6 (150 mM NaCl 2
0.1% E < (Tween) 20 ZH= 100 mM Tris &5 ) 72] 5% BA] ¥

9}-$-T (skim milk powder)oll 4] E27] ¥ a1, 55L& £ 12 &3 9} g7

A e Ak 18 b2, 1 & 2242, 2228 2 241 (Osteocalcin),

¥] ¥ 2 4 €l (Fibronectin) 2 B- 2 ¥l (B-actin)= A =3F7] ¥30 1 ug/ml (1: 1000
syl 27 e do A HE w2 WEE 94 (Santa Cruz Biotechnology,
CA, USA)E A& Tt A 2ol A 1AIZF 52t 1: 20002 2 3] A4 A[71 HRP-9 4
g2~ HA %E%%(HRP—goat anti-mouse immunoglobulin, Invitrogen, 1L,
USA)& 2aF A 2 A3 a, o] §- JH el )12 7 TBS-T W= fj o] A
FAFSHAl 55 &2t 53] 5=A5FR . ZF Wl == The Immobilon Western
Chemiluminescent HRP substrate (Millipore, MA, UK)E A}-8-3to] A &350t}

9 ~H E-F o] A= 3}= NineAlliance (UVItec, Cambridge, UK) A~X E gJo] &
Ab-gato] A A o] =EE FEssto] = ok

ok

3

12. F 3 &4

FlE MERE G 4X 104 M E EE)= = A 73} vl %] (osteogenic
differentiation medium, /- 7l 2] U 100 nM =} A} 1| E} $=(dexamethasone), 50 ug
o} 2~ ¥ ~H(ascorbic acid), 100 mg = 2] Al & 2-3 2~ 3] o] E (glycerol 2-phosphate) &
EEHoA 149 FP i SE AT ME U A AEY = A 3 E
gtol3t7] 918l Alizarin Red S (Sigma-Aldrich) ¢34 98-S A&t}
v Y] Z2] A o] A (mineralization) 7 5= += Alizarin Red S& % ¥- 3£ ol A nlj kst
A AEE TR SAZHAT dNE AZE AEA YT
£ g &} o] = (cetylpyridinium chloride, Sigma-Aldrich) & 24 A&k t}2-, &4 %
3+ 7](iMarkTM Microplate Absorbance Reader, Bio-Rad, Hercules)& A}-8-3} ¢
595 nmoll A S43te 2 F Al X9 & 34 ¥ 5 4Fesoin.

o

it

13. Wound healing 2

=
T o X0 I
& 7H(Wound healing effect) S ZA}5H7] A FA 2 2 AT
T-A A& 200 um F71 2] PDMS N E S 2709 A H A e Udote & U s

AR&3Fe], # 800 um, A °] 20 mmé] &3 & = Aetditt PDMS <3 i
Wakes whel, A 0 R v 1 EE PCL 32 Aol w2 H 3l 3=
MFEARE S 1 X104 2 D 5)= 3 A A2 (Wound generation sample) ol A
H] F ¥ AT o] -, PDMS €312 E7t2 JAIZ -5 o2 A7 sk, d3

(o
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[98]
[99]
[100]

[101]

[102]

[103]

10
& 1] 7 (fluorescence microscope, Zeiss, Germany)-& A8+ H <] 3 3 A A o] o] 5,
0, 12,24, 36 A ] Iy & te] A3 o A X F Al 2='lE st v}, A

A LA oM Al 7 2pA Bh= Wl A 3} o] F S5 A HIO] Bl & Imagel &

ALgate] ¥AY5 e,

14. 34 2 94 58 249 dgtinvivo 5= A F
T8 A Addist o g g &2 3 e Aol glal B (CNU

TIACUC-H-2016-33)2] 5912 whott), AlF o] 2.8 WA] 3.2kg<l 2171 2] White
Rabbits New Zealand S 772 % 371 9] 145 C 2 Lt vl A gl o, 3 g x| 3
PCL 270 &= ], U A8 PCL 27 Z = A 2] E7]3= 7 ebil (ketamine,
Youhan Corporation, Seoul, Korea) 35 mg/kg 3} A 2}-%
3Fo] = & & 2 ¢} o] (xylazine hydrochloride, Rompun, Bayer HealthCare, Korea) 5
mefet 2 W FApste] 240 A AL, 2 518 2ol
FEH]F=-o}o] @ ]2l (povidone-iodine, Firson, Korea) 2. & B oY al 453891 a1,
FEES A Y o3 don gy s SRl Tk A A4S Bl 3.0
em 9% A} ol 2O A, Tah 27 a7, o2 B SR FHL
S RN A 923hS %A AT 10 mm 8] 0] 4]
gekel oA el S YE el AT
A7) 91, 67 a2 2k A
=

_1

O

Bucheon, Korea) 2= 333 (wrapping) 3+ T}

et o] -5, FrAkeE A& oA g 2 whET] 98, 7 44 (Sham
surgery)= A 8 g}, 3-0 H] A B-3+AK3-0 vicryl sutures, Ethicon, Johnson and
Johnson, USA)E AM-&3Fo] 223} 98 24 & W&5-3Fstal, 935 4-0 Z &7
-3 AH4-0 prolene sutures)Z W&:5-31 gl T},

LE B g T S /ol AVl A AY Wi, e 3
S} A A (enrofloxacin, 1 mg/ml, Bayer, Germany) & 5 U A} SI T}
T T aAHA gk, BEr= A o g e, = 24
A A o] &3 ZF AU 3= Xéxﬂi A3 6 5, B7)= @34 9
3] & (repair)e AL, L S/ 3152 2.0 Ticron (Tyco, Waltham) 2. =,
o2 A o] 332 % E(footprint) 1| A 2] % de doql & IR AR
3] 5 vk o1 e W B (tunnel)o] €5 A ek 9 o] th &

A E(footprint) o] ¥Hd 7Hdate ol RS ol vk &A= W H Y& A
ST dES XX E oA B30T HH S A Y PCL 27 &9 e
SPE| ¥ PCL 7 Z 5 29 Aeb=9] S0 Y= S A9 Ax4 9
Aol Ao FAHEE 2E A (stitching) 3Fo] 3] 5 -9 & B 57| 9 3l
AF-& 5 AT
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[106]
[107]
[108]

[109]

[110]
[111]

[112]

11

15. A 84 A&
7t Bzl o] & ol ol 53 flso] FAE AkE o g2 dol
FGHAT A RE TA & A
8,1”3%‘%4ﬂ17é7é = 35
block)S THEA T AH 4 um TS B HANA =gela, H&E(hematoxylin
and eosin), Masson's trichrome & & & A . RS
Oﬂ /H H]—a]: a5 11” 3]2 uBi| O]Eivﬂ] ] 9] Aé{.;—% %17]-3}93\51 UiﬁP 61% J:H ]
AEf s o] 20| M 2] =9 o] FFHE= B7HA o] 1] A= Aperio ImageScope
(Leica, Ca, USA) AL E 9] o] & AL&81o] 718t 53],

16. T A1 84 &4
TEARAYT A= H+3 s HAKESD)E TA H Y, B4 #4118 913 unpaired
Student t-test7} AF-& ¥ AT}

AR 2 2ty AT F o Ax

el it-stA o2, 3| AT IN= 47l E LF e R ATk
=/dX(supraspinatus), = 5F<*(infraspinatus), J_ﬂEL(teres minor),
A7k & (subscapularis). 315 22> dutd 02 255 Wo) AAF L TFHS
Ad = A= M F A3 &2 (fibrous connective tissue)©| T, A} 3l &2 oF 86%/]
ZHAFE FA L 2 73 IDS FF& v ER oA 2 A a1 a1k
Ay A -Cr’rfi-_ AR o] A= 22 EH Q=] T 46(proteoglycans

AR 7 E WA a el EAget <zl A FHekal

A= Aol 7b ¢F 10 mmel i, A1 Eo] oF 1~20 um?! HE(EE Yolgh)&

AAsY 2T} o] AF- HEL HEH 02 20 WA 500 um 2 74 9] 3%
FRe ggsty = 1% N 2= Fe2 AR Abolol] 5251 EAskar

ke
™
Witk ol el 9 %, e Au e Fehal A f0

sepal P o) J e
GZol Aol vh 279 ECM] A1 18] Aal, £99 A4 g 57 9%
22 g ALkl A1 9] 175 S35 12 2] of 800 nmel 2
AdH Fepal 455 mol T, ok 9% 8% £ A4 Fo Eome] 3%
B $ TS el el 54 AR S A Y - AEE
AAVEIEL WAL, W% ECMe] ol 8 5 kAl A u Dol 9% 243}

140 2] 71 A4 B4 85l ALgetr] 9E 2AZ ] A 48 5
ol 4 shar, 49 5 o,

FAE gaae 2 22 sk ?}é‘% ZA 9] U A8 ECM} FAFS) AL
27 7bsd 72 AV E 2= PCL W EY 2~ 7[Rk v X 202 HHE
A<

ANE=E A%a] 9ls) 485t POLAA e A4 P B
E3H9 0 Aojaty] Aal, 48 Frel gl EIvE 29 mu el e o
) PCL AN B A AT 2). 27 28 F4 F, Sl SR old gre Fow
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[113]

[114]
[115]
[116]

¥ PCL 3j ] o] o] B A 5HA 235 A7
EEE AMES] PCL 29 -S FHatal i1k
BEIA AT B Aol A<= PDMS @52 o = ARg-8Elth PCL 3 ]
Aol BEE v EY A v A2 FAAsH] A8, Ve e EH 2HE A 9
Z15H: 800nm, % ©]: 500nm)= 2= PDMS = =7} vl A~ E & = (master mold) =
THIE Qo) vpx 2o g Fal gk 1 H I U I ¥ & 71X PDMS =5 &
ARgato] Al o] Ao b2 A8 AZE gATOYE FH o=

H 3 gH(flat), Y= 3 B \d ¥ (nanopatterned) PCL 3} X| (Z+2} '35 3 gk A7) 5=,
v dHdE A EE g E ¢ JehE A Ao 22 " =32
2 Ao Alxzd 2AEE AxTAHE NEH SR =A% Ao,

v s EE A E= ] 32 S| SEM o)1 A(5 4)+= 3l ECM 9| 2
22| A A, sl ' AEE WA 9 1FE A& RoEr v
E 270 E= 0] ¥H SEM o H| A o) A E = gl ol, A1 8 30 um F7 9
e 27 g2 9F 15 8800 nm, Z©]: 500 nm)E 7}A AL T} A2 E
2 a1y FAGo A AR Eit gFeE o] PCLe 5A4E HISA| A =4] o &
gelstr] A8, el o 81814 548 4 dlth. EDS(Energy-dispersive X-ray
spectroscopy)i= PCL U] E 2] 20| A oF 80% 2] ¥FA4 9} 20%2] 2FA HAE
AEehlaL, By st 2 E= 9 v EdH 2755 Alolo] & xfols=
SAATH S 5). 2 E=e] F 7HA 7@ 9 2871 E FT-IR 338 o=
2AFsgl=dl, PCLa B | 54 4 S W (2944 e ol A €] CH, BI th 3
21,2866 cmtell A 2] A 141, 1721 em ol A ] 7FRd 159 C=0 2135 A&
2 1161 cmtoll A 9] C-0 HE)y7F & 21 E= B AEH A= (5 6), o] +=
28717 2 A E A AR E D3 b ol of sl S A RS
LLERA T T Yol 7h, XRD 3ol o3l 7 Al EE ] AAHA S
ZAFSE =), 21.48° H 23.67°0 A 9] Hstar bR AA T
AA A HHof 7|Qlskal, o] = F A EE B &5 PCLY
T2 Wol glo] A
L 3 e o] %] o]

-

A1 Al 4 3. In vitro 21 &
U A0 A 5= Aol = Ml 2 23] 7|

4
AU T AE FENA AL Gl B ol ol v AP A A5 ftE
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AR Aal], v e P E 2EE e A Y] d ek whakd ol
SEMO & 7 E v} v X8 4 AT = FFA o =4 (polarity)°ll

G FE U, o= AE BF Tt nw R 4G b A Fol) WH-g3tol
Ahg oz AFHAHE ). MF 6 5, ASAZE PR 2AZE 2
U QG E 2 EE Bl 2 FAE AT 9). Le vy, e 2 EE
el W& ATE FAAHQ Fejob P e B ok e e d Y
~AEE gl YEATE nER JE¥ 0 G o= FHE Bk g
39 b A H Nzl A AT D, 24 Lol o] JFe W
3 NS ALg et v Al oA ket gl e #F ol m A=
AEAE B 2AZ S PR, TR 02 A2
Hol=drh ol o vt &, Ve s e 27 E= Aol A=, Ad A =
ECM 3} FALSHA|, A=A 27F 12 AEE A Jefo 2 2245 A £ gh
B EAEE 2w, e A F o] ol me} AR o] & FFeh, 4]
A=, in vivooll A Al 3E2] A A 91 vk akA] 3 A gkekA] A A8k, 3= ECM
Fol v A Fol PE Az FHt P el 2 JFL v X o]

7R ahe Fhe A,
sANEEC] AGA NETE AL S 3} P el AR
]

5
= A

ZAFeE7] A8, in vitro ol A, EE HEE 2 Za) P
HE g g 2N EE ol W T Al g 6A1ZE 7, S E =] B3
AES WST 240l o8 AFststalv. daA e A4 S daglol &
S EE B FAH AL, F 2 EEZ F Aol 7t FATHE 9)
A3 Hﬂok 3L 5, U e | A E o) M o] Al SA2 Hg R
2 &0 Bl &) %9]‘3]3}74] =

A 2 D2 AE AL A BeET ST e deew vH

o
wol WAsy] wjitoll, A8 A8l A A= woll Al afof St =4
gzg;dzqﬂo] o]gg;&%%%aﬂ AF o) A=
ol EA I W EY 2~ o] A& VEM I, = ] T
th-7-9 (multi-zonal) Q1 # o] Z~o|t}; ==, 312, B]-33 = (non-mineralized)

Afrds 2w, wepA, Wl FESE ARdEe] AAE e & dAd B3k
3| 2 VIAA B9 AEE 3 A&l T8, o] uhel, 14
Eeh & A = Aol A 271 9] = Aol MEE | ate], v
e A Fel Mo Az & JAd Y FEIE AT Alizarin Red
AA(E 10)2 FF 3 A3 F 22 v Z] 2~E 2l 7| Z(TCPS) tH] i

[ 2ol tigh & 34 9

il
o}

O
-
HJH

=
ST iiﬂr% W) Tl A, AR R A e S,
Ak PH A EE ol e e E A EE ol FekA 3 1,
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o,
to
i
>,

-

D3 v e|glo] gaadE e e olsh w2, ekl
B E 2AEE Yol A 3 F2 AR ATk 11). 471
AR AR FAA I TR A2

o o do fo
o ol |»
B
s Y rlo
o o o
R s
Lé“

>,
>
L
g

7‘4%% 27HA] Al FE 2] 3 Foll o8l #-¢-H ) o] 5t T4,
o 4dE v e ans Gty fall, 2AEE A

in vitroo) A A A fr Al 28-S A 2T 5 12+ A
3 AAE =AIE Alo|th gk PDMS &3S H3 ¢ =
=9 el WA FETh o] F, ASAHEE 2 EE
| A4 d w7bA wf Feieh. PDMS &S 24 297
o A o] M E o) F 1} FAL 1241 7F mhEl0, 12, 24, 36 Al ZH
A g}, oF 800 nm 3 2] A 3 G A (A AA)el
12). 36X 3bA o, G 3 A Qo] S A E= FAE
U ol ef thz A o 2, 244 3hA o, | v

° %xjs] ragiJ_ 36/«] A 01] 1 g A

e
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A Ao 4. In vivo 2§

Invivo 2l AV8H B& B A AR 8 A(sacrifice) EAR7FA] Aol ekal,
A WEEA AT A 3 2 h o] A | RdE wET] fE,
A E710)4 10 mm 9] 31& Ao ARATHE 15, 16). BhFE 2 E=(A 4
25 mm)E AL F-9 ol o] A T ?‘Aﬂ v 2 7 o] A - 65 A o).
o

0

FEFIIES BE BN A, T, 5 o B T wgol
TRE ] okl AR H o2 A EC Tt o)A BRE AL Y= e T
4T A 7] 22| A7 Z A (smooth connective tissue) 0. = E o] A AT}
2 EE= 1Yol 657 &}t A E A

w AP A NE] A § BAE B I, 6574 2AEEE A4 H
a4 2ol 2AGA A, BE-M Qe A o] 2o o] Fehal M fel A
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(721 =9 A (ridge) 9k “LFH(groove) & X9}z Ui 2 E T O] X
HE 2 Eshe S 2l 9l A58 S EE
(37321 A7 10l ol 7] BA s 2R E ] 2 A2 53402 100

WA 1000 nm) =7 &=

[7d 73 3] 5 20 Qlof A, gl Six e} 1FHE O] F o Hl= 1:. 0.5 WA 1.5%]
A E=

8734 AT 10l QlofAM, LF B EAE & 21X 8] o] 7k 100 WA 1000 nm <!
A E=

[7d 73 5] 3 19 oA, 371 2 E == T 7E 10 WA 100 pm Sl =7 &5

73 6] A 100l oA, A7 2 EEE ~Eebo|Z s |l Wk R 0.5 A
2.0 mm A A A S w), H 6 N/mm? ©]732] 7] 7] -2 (mechanical
stress) < HEFU &= A7) &

7 -3 7] A 10l oA, A7 A 2l EE w4 9 = A 9]l

2~ E=,
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Master mold

Pressufe

800 nm

Groove/Ridge

Step 2
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Energy {KeV)
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Fall Seale 2876 s Cupsor; B OO0

Energy {(Kev}



[5=6]

Intensity (arb. unit)

T

Intensity {arb. unit)

WO 2020/138562 PCT/KR2018/016868
6/15
s lat patch EER Tendon paich
-y C=0 H,
w‘-.-ﬂ—"‘w-,ir-«p - "*l,._fﬁn"llm‘-\'ll "".,J_
N ﬁf”f 3!(
sy |l I .
g JW i{ |
I
| I
1500 25834 200
Wavenumber {omh)
Ffat Patﬂh [i755005] TEﬁfi (#in] paﬁ:h
2148° § | 2387
110y B 1 {200%
“MM Wl?k\.“mmw._pm
I T T
15 25 CH) 45

26 {degree)



WO 2020/138562 PCT/KR2018/016868
7/15

[5=7]

[

p< D05

=

MNa mia;':_-at'tﬂ rrs threction
o2

Mechanical stress (Nimm?)
o

)

i

Fial Nano




WO 2020/138562

[5=9]

12

"
oo i

Absorbance (450 nm)
N

8/15

PCT/KR2018/016868

e Fiat _patch

g . [ endnon palch

i

6 hours

T

3 days



WO 2020/138562

Absorbance (595 nm)
)]

9/15

12

—
LA

PCT/KR2018/016868

p<0.05

TCPS Flat Tendon

patch patch




WO 2020/138562 PCT/KR2018/016868

10/15
11]
- 8 130 kDa
= 138 kDa
O

34 kDa

OCN

212 kDa

Fibro-
nectin

42 kDa

Actin




WO 2020/138562

PDMS siab

Flat

Nano

H

—_—

13

100

Lells

11/15

Cell migration

PCT/KR2018/016868

Wound
generation

Wolnd healing

Q0
S
|

80 -

40

20 -

Covered area (%)

Flat pa’écch
Ten'dmné patch

e

24 h 36 h



WO 2020/138562 PCT/KR2018/016868

=14 12/15
p <0.0001
Flat

patch
Tendon

patch | | | |

0 10 20 30 40 50
igration speed (um/h)

[515]

= oy
- )

“ Teared rotator cuff

Transplantation of tendon-
inspired nanotopographic scaffold

[516]
Tenorrhaphy Paich insertion Sutured patch

S



WO 2020/138562 PCT/KR2018/016868
13/15

Tendon-inspired patch

i

X 40

Fiat patterned patch Tendon-inspired patch

X 40

{1 week Z weeks 4 weeks

P T
T L

o Thig o : 5 R
B weeks 8 wesks 12 weeks.




WO 2020/138562 PCT/KR2018/016868
14/15

Native tendon tissue Tenorrhaphy {non patchy

: SR
3 sy

' e @ﬁg e .
oy A -

L

T

G }“ i
o
e et
Shaoae

;*

o -

S




WO 2020/138562 PCT/KR2018/016868
15/15

Ten

R ¥
-

oI '«:

{100

HNEX (7 RH91X) ISAKR



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2018/016868

A.  CLASSIFICATION OF SUBJECT MATTER

ASTE 2/08{2806.01 0, AGIE 2/00{2006.01H, A61L 27/56¢2006.61}i, AGIL 27/14¢2006.01)i, A6IL 27/38{2006.01}

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)
AGIF 2/08; AGIL 27/18; AGIL 27/38; BE2Y 99/00, C12N 5/6735; C12N 5/077;, C12N 5/079; AGIF 2/00; A61L 27/56; AGIL 27/14

Korean utility models and applications for ufitity models: IPC as above
Japanese wtility models and applications {or wility models: IPC as above

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)
eKOMPASS (KIPO internal) & Keywords: scaffold, ridge, groove, nano, wiator cuff and tensiie

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X KIM, Sun Jeong et al. Nanotopographic cues and stiffness control of tendon~derived stem 1-7
cells from diverse condittons. Indernational Journal of Nanomedicine, 08 Naoverber 2018,
Vol 13, pages 7217-7227
See pages 7217-7221 and figure 1.

A KR 10-2018-0006321 A (SEOUL NATIONAL UNIVERSITY R&DB FOUNDATION §-7
etal) 17 Jannary 2018
See the entire document,

A US 2016-0228608 A1 (ISIS INNOVATION LIMITED) 11 Augnst 2016 7
Sec the entire document.

A KR 10-1782673 B (SEQUL NATIONAL UNIVERSITY R&DRB FOUNDATION) 1-7
29 September 2017
See the entire document,

A KR 10-1385509 B1 QUCF-HYU (INDUSTRY-UNIVERSITY COOPERATION i~7
FOUNDATION HANYANG UNIVERSITY)) 07 May 2014
See the entire document,

Further documents are listed in the continuation of Box C.

L]

E See patent family annex.

* Special categories of cited documents:

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

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

“L”  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

“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

“X”  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

“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

26 SEPTEMBER 2019 (26.09.2019)

Date of mailing of the international search report

27 SEPTEMBER 2019 (27.09.2019)

Name and mailing address of the ISA/KR

Korean Intellectual Propesty Office

Government Complex Dacjeon Building 4, 189, Cheongsa-ro, Seo-ga,
Dagieon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2018/016868

Patent document Publication Patent family Publication
cited in search report date member date
KR 10-2018-0006321 A 17/01/2018 KR 10-1088912 B1 13/08/2019

US 2016-0228608 At

KR 10-1782673 B

KR 10-1385508 B

11/08/2018

29/09/2017

07/05/2014

US 2018-006623C Al

CN 105870977 A
EP 3052152 A1
W0 2015-048524 At

KR 10-2016-0000576 A

(3]

KR 10-2011-0094753 A

0B/03/2018
28/09/2016
10/08/2016
09/04/2015
05/01/2016

24/08/2011

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




FAZLANL
S A AR A PCT/KR2018/016868

A. o] &t 7| E R F(FA S EFAPC))
AGTF 2/08(2006.01)i, AG1F 2/00(2006.01)i, A61L 27/56(2006.01)i, A61L 27/14(2006.01)i, A61L 27/38(2006.01)i

T

Ak H LT A(FHASS RS 714D
ABIF 2/08; AGIL 27/18; A61L 27/38; B82Y 99/00; C12N 5/0735; C12N 5/077; C12N 5/079; AGIF 2/00; A61L 27/56;
ABIL 27/14

EATE 7] %R ope] ot H ayal ofole] ¥-al
HHEBAGANTE L HFFAUBANTR EAE HaTER 7 A RC
JEESAg kTN L dRFALSALGTR: AL H oy 748 [RC

TA AL o] 85 KA dlo e | o] e o] ¥ wl o] 2~ 0] WA F H Mol FEE 7y
eKOMPASS(S5-31 4 Ul - A MA)|~H) & 719 = 2~ EE(scaffold), BA](ridge), 1FP.(groove), Yix(nano), 7]
(rotator cuff) % <1*%(tensile)

c. #EE™

7l el QEwa % B PG s el /1A B 47
X KIM, SUN JEONG et al., Nanotopographic cues and stiffness control of tendon- 1-7

derived stem cells from diverse conditions,
International Journal of Nanomedicine,

08 November 2018, Vol. 13, pages 7217-7227
HolR 7217-7221 2 =9 1 #F=

A KR 10-2018-0006321 A (A& digtwstatg =g 5) 2018.01.17 1-7
AR FA 2z,

A US 2016-0228608 A1l (ISIS INNOVATION LIMITED) 2016.08.11 1-7

A A =

A KR 10-1782673 Bl (M&ujgtustetgdeld) 2017.09.29 1-7
AA A =,

A KR 10-1385509 B1 (gretdistul Aterd = o) 2014.05.07 1-7
A EA ﬂz.

F7 o] C(A%) 71 Al ) gl e, X clg5slol B 1A g s Q.
* 989 Ty 54 7he) e
‘7 FAEDY EE SN Fol 2D EDOR, 93} A7
‘AT 528 BEe] Qi Ao R Rl QMHA ) EFES FAd ED gon] B 727t HE g} o 2L olslaty] 915 <189
‘D7 R ZAZANN 90) AT ED wd
B ZAZ YR e 99 B $4LS AAY HAZ Y o] F X SER AL JE T T A shinton Fyd dge)
AEHE 29 wE 53 2@ A e dne] gl Adow 2o}
L7 SAA T R Ao $E BEAEAERE FAY  cyr swa pde] 9 £ 6% £ 0] shik o) 4 OE £
i UE SEE ol R (Ol fE BADE B3]7] f8to] Qlgd 7 Egete A= 1 Eghe] Bt A A E A Ay 2
0" TE A, A, A4 BE I £RE ek St £ SRl us Aes ¥
P ¢AD el F el FAHA oY FAZAD o] Kol F/) A FH ‘& B A SR Sole Y
A zAbe] A ¢ ol FAEA LA
2019 09€ 269 (26.09.2019) 201941 09¢ 27
2 AL
A4 AT A 18, # s
« B HdAAL
- = Z 3 < -42-481-
2 W5 182-42-481-8578 defnle +8242-481-3362

42 PCT/ISA/210 (- A A 82 2019\ 78)



A ZEW

FA 2 AR 1A
oo =ale] Bat A PCT/KR2018/016868

jf;ﬁj%é%"” A FA 08 E 5T zA

KR 10-2018-0006321 A 2018/01/17 KR 10-1988912 B1 2019/06/13
US 2018-0066230 Al 2018/03/08

US 2016-0228608 Al 2016/08/11 CN 105979977 A 2016/09/28
EP 3052152 Al 2016/08/10
WO 2015-049524 Al 2015/04/09

KR 10-1782673 Bl 2017/09/29 KR 10-2016-0000576 A 2016/01/05

KR 10-1385509 Bl 2014/05/07 KR 10-2011-0094753 A 2011/08/24

A2 PCT/ASA210 (W -$-53] F714%]) (2019 78)




	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 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - wo-search-report
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report

