wo 2016/126122 A2 |11 N0F 0 00O O O 0O A

2§ P Y2 93td FAE FAESY
9) AR 2 A4 7] 7 Eé% O A OO OO 0 0l

FRAAHES ;
é 10) FAF/NHE
(43) A FNE —
20161 891 119 (11.08.2016) WO 2016/126122 A2
WIPOIPCT
(651 FASINER- o} 4 B0l 3, Gyeonggi-do (KR). # 9 2 (CHOI,
AG1K 35728 (2015.01) AGIK 9/08 (2006.01) Young Chan); 15588 7 7| &= SHAA] A= 3ok ot
AG61K 35/51 (2015.01) AGIK 47/36 (2006.01) 2 55, 3k et 538 421 5, Gyeonggi-do (KR).
A61K 35/32 (2015.01) Z% T (JO, Dong Gyu); 13834 47| = I A HUR
_ ol = 3= = 5 .
Q1) ZAELAE: PCT/KR2016/001230 (6121{1)1’ o) tr 2okt E 346 F 902 F, Gyeonggi-do
. 1 Q [e)]

(22) TAEHY: 2016 3 2 ¥ 4 ¥ (04.02.2016) (74) Y2)Q): S8 T} (DANA PATENT LAW FIRM);
(25 &94: 3o 06242 A& Al e GArE 34 11, B4 A
26) AL Shol 4;;“ Seoul (jR)' S, )
@81 ARBF (B=e) FA7 3, 7lEe RE EHe
(30) $-AEAR; ZU g8 B3 E 939): AR, AG, AL, AM, AO
o ) Rl = N s
10-2015-0017349 2015 3 2§ 451 (04022015 KR AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
10-2016-0013293 2016 4 2 ¥ 3 ¥ (03.02.2016) KR CA. CH. CL. CN. CO. CR. CU. CZ. DE, DK, DM. DO.
) 2499 FSYSE AYAAGIAG N DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
DUSTRY-UNIVERSITY COOPERATION FOUNDA- HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KZ, LA,
TION HANYANG UNIVERSITY ERICA CAMPUS) LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK, MN,
Gyeonggi-do (KR), 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,

(72) ¥HA: 2% (CHO, Yong Woo); 13599 7 7| &= 4 TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Al 2T AR 152, A B X Hoh 9 E 133 &

2601 &, Gyconggi-do (KR). H A & (CHOL Ji Suk); 849 ABF (ZL=e ZA7} fl= @, 7hed BE 3579

15521 71 = ¢PAkA] 2437 A7 8 4 10, Y Holsh= o el B §5he]) ARIPO (BW, GH, GM
Chang Hee); 14206 7 7| = F 8 A] A= 29-15, 47 ZM, ZW), -2k A] o} (AM, AZ, BY, KG, KZ, RU, TJ,

[Che = A%

(54) Title: COMPOSITION FOR CHONDROCYTE DIFFERENTIATION INDUCTION OR CARTILAGE TISSUE REGENERA -
TION, CONTAINING EXOSOMES EXTRACTED FROM STEM CELLS DIFFERENTIATING INTO CHONDROCYTES

GHEFe A HABMER Batm1 e EVMEREE FEEH ALEZ Zo5lE AZME 23 R £ A
=X Mg =42

]

(57) Abstract: The present invention relates to: a com-
position for chondrocyte differentiation induction or car-
tilage tissue regeneration, containing, as active ingredi-
ents, exosomes extracted from stem cells differentiating
into chondrocytes; a medium composition for chondro-
cyte differentiation induction, an injection for cartilage
tissue regeneration, and a pharmaceutical composition for
treating cartilage disorders, all of which contain the com-
position; and a method for treating cartilage disorders.
Exosomes derived from According to one specific embodiment of the present in-
Differentiating stem celt  yention, the composition for chondrocyte differentiation
induction or cartilage regeneration contains, as active
factors, exosomes extracted from stem cells differentiat-
ing into chondrocytes. Exosomes to be secreted during
stem cell differentiation contain growth factors associated
with chondrocyte differentiation, and genes and proteins
associated with stem cell proliferation and regeneration,
and thus the induction of damaged cartilage tissue regen-
eration is excellent. In addition, an active material can be

Profiferation Differentiation

Chondrocyte

Cartilage stably and rapidly delivered as a cell-derived vehicle into
tissue cells while side eftects on a conventional cell therapeutic
regeneration agent are minimized. Therefore, a patient's pain can be re-

duced through a simple operation by means of an injec-
tion composition for preventing and treating cartilage dis-
orders, and cartilage disorders can be continuously and
etfectively treated after an operation.
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A5 WY 5 5 AT, A A WY St
|22l sle] Al EE A A3, 2,000 xgoll A 30%2-3F LAl E-2]8fe] Al
Hl &2 A 78kt o] %, 23,0009 ZE|7F 42 A2
(molecular weight cut off=3,000, amicon tube) & ©]-§
A

AR S So] FEHHAT 5F F L5 A

g HE o,
Hﬂi o Z ooz
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[79]
[80]

[81]
[82]

[83]

[84]

[85]
[86]

(e}
E#o}oﬂb} 1%, 10,000 xgoﬂﬁ 60 7& AA E & S AaF AHE
Z, 0.22 um Z Bl (exosome spin column)E 5-3f o] 28} 11
Ak ¢k-2] 93 = (phosphate-buffered saline, PBS) = A & 5} 1 T}, Al &

10,000 xgoll A 6031+ A1 -2] gk 2 PBSol| Al 51513}

3—{01

-
.

X

A AEE
S5 e ol Al B E Woketel T AT ABAE ¥EE

frstl o, ol § 8 55 7hA) v ekl ek 3 Wl 4] s A 25 FALE,
AEA LR EIPA] = AE I §HAG ] HEhy] Al st 55 Tl =
FRUZF A= 2 FASFATHE 2). wheb A Al E 2ol Walr) S8
e B F 25 FRE 5TEK 0] 713E Bt 85 E el o i
NaFe FE2AT

S)
AEAZE F3H A = SV EZRE F53 AAaFe a5 Hus]

el &2 k= < Tl S 71 A 22 5E I A F(Adipose tissue-derived stem
cell, ASC-EXO)& F&36t] Blalar o & ARgaql). A 4 e =, E3hi A &
= AA G 13 g S Faste] A e

AN ZE A -

<Al 2> A 2Fe] v A

AAlel 18] AFAEE F38 5 = SV AELERE F59 d4F
A S SVIAER R =54 =9 53} A 2} & 1] 4 (transmission electron
microscope) 2} U= 9] A4 7] (dynamic light scattering) & AF-8-3Fe] H7] 2
2oks S1Ehi, 54 Ul o] Bl R 2 LEhlE o 2% ohel vl
o] d] ©] (Exo-CheckTM exosome antibody arrays)E- ©] -85} 9 A~ 2 3
A2 g1kl

AN FEE ALY Bk FHAAAR A 0w Fle = gl o (=
3a @ 3c), 222 A7)z Ho A 22 9F 83.6 nm(Chondro-EXO), 87.17
nm(ASC-EX0)%! A& 2133 vl 3b 2 3d).

T, A A4F gt HY o glo] & o] &te] A AF u T v ER
¢ 21(CD63, CD81, ALIX, FLOT1, ICAMI1, EpCam, ANXAS and TSG101) o 4<%
Sold npyl 5ol RS BANES Fal 1S THE 4

<A 3> 2T E ol BT ABAT I

T o=
o 5% 2 o) afo] AL AMF e F AT AZHE ¥ B Fra]

2
-

i
mlo

_|_|.,

ol
-

+ Dulbecco Modified Eagle Medium high glucose(DMEM))®l| <=7}3} <

A3te, T2letal Y= SVIAERNE FEH AT (ACS-EXO) ¥
AEAHEE F3HH A1 = 27| A EZHRE FE38 925 (Chondro-EXO)&
EEsheE A 2AAE S ol &8kl th 7] A A ES 4T 10 ug/mL
F55 S 7] AM 3E ¢ 1 %] (5% fetal bovine serum, 1% penicillin/streptomycin &
&0

j=RuEN

AL

3 fr
o

ol
-
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[87]

[88]

[89]

[90]
[91]

[92]

[93]

[94]

-7 t) 27 (Grouth medium, GM) 2. & <= 7] Al 3 1| & 1l X] (5% fetal bovine
serum, 1% penicillin/streptomycing $F-7-3} = Dulbecco Modified Eagle Medium
high glucose(DMEM))E AF8-3}93 a1, A ol 2= v-(Differenation medium,
DM) 2 =2 = ¢ & -3} Wl %] (5% fetal bovine serum, 1% penicillin/streptomycin, 100
nM dexamethasone, 0.15 mM ascorbic acid, 1X ITS (Insulin-Transferrin-Sodium
selenite), 10 ng/mL TGF-f 1(Transforming Growth Factor § 1)& ¥}-f-3F+= Dulbecco
Modified Eagle Medium high glucose(DMEM))E A}-8-3} 31 T},

7] WA 2B 3D A 35U wASI o, AFH EZ ¥}
Fri® F71A 3l thate] A S o] &8k A E Bf WEE Sl

T AN AEAER EIE A A= SVAEENRE FEE
ol 4~ (Chondro-EXO)& A 2] &+ M| 3ol A 21 A ] Al 2=+
T o2 M3 7F-§3 3 (precartilage condensation)©] Y EF = A S F1E 4=
Ao, SANEL(GM)H T4 8= SVIHAEERH FE8
o 2F(ASC-EXO) & A el g LF ol M= Al E (F &5 3 o] dojubA] efaL

_E
do
>
r ]

1A

A RE o] Fox A g Al = UMK 5)
<A 4> A 2L o] G AT E F3hs B4
2% 2 0§ %ol QLA E B3 FEE

SN EREEH FE5H A 4F5, 10,30, 50 ug/ml F5EE F7] 4 155 Hlj &
Al 2] (5% fetal bovine serum, 1% penicillin/streptomycing -3} 5= Dulbecco
Modified Eagle Medium high glucose(DMEM))®l| F=7}3}o] AF-8-5} 51 T}

AT 07 F7] M E ) F ¥ 4] (5% fetal bovine serum, 1%
penicillin/streptomycing 373} = Dulbecco Modified Eagle Medium high
glucose(DMEM)E AF25}51 a1, YAt 27 02 = A& w3} M X](5% fetal
bovine serum, 1% penicillin/streptomycin, 100 nM dexamethasone, 0.15 mM ascorbic
acid, 1X ITS (Insulin-Transferrin-Sodium selenite), 10 ng/mL TGF-$ 1(Transforming
Growth Factor  1)& }--3F= Dulbecco Modified Eagle Medium high
glucose(DMEM))E A}-8-5} Sl T}

o1, 219 Fk A ZAES 3ol 3 WA A B o, ABAER
Wolyl SV A o) thale] YA oHE-F ¢ A(alcian blue staining), AR EF-Q
& A (safranin-o staining)< ©]-83}o] M| EZ 2] ¥-3} o] -5 F-A35150

A QEAE R BEhE 0 Qi 2V A E e 2
o 4 <& (Chondro-EXO0)& A 2] Al, A=Al 2] E o] A3 2] 7] A (extracellular
matrix)©] A H A& g1 5= )} dA| o5 F ¢4 M(alcian blue staining)-<
A& 5ol4 714 F 4 A At} (acid mucosubstance and acid mucin) &
kA o0 2 AAMA 7| (L 62] A), AFZ - Q ¢ A (safranin-o staining)< o1&
5ol 4 714 & = 2 ¥ Q=] ZHproteoglycan)©l] # 7 &2 o] TR 62] B).

fij
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[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]
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o] g3t A | Wl (in vivo)

2 74 9 (osteoarthritis)

N
-

0%

-8 ¥ == DMM(Destabilization of the
"S- (mouse) & ©|-&38le] AEAHER

S5 Ao WAl YA AB2A A

s
—

[e;

o,
M
1%, ot

medial meniscus) T4
W ke AL Q= =4l
2aHE et
A A , g 229 L 55 o] &35t
HE wpet 75 34 t}. ¥4 Y (joint capsule)
A AN 3 WS Y o F(medial meniscus)©l] 1A EH o] 3=
(medial meniscotibial ligament)E 2 e} 22 ¥4 ' (joint capsule) 2
2 ol & B ® v skl
A 9 (osteoarthritis)©] A & ¥ = 55 A 10574 A A% 0]
< AT g HA JH T Yo FAFsEI Y A AT 2 TS
AR E3HE G Y= SV M TR E 2 dass
(phosphate-buffered saline, PBS)°ll ¥ *]a}o] Al 23}t 471
& A xFol HE F57F500 ug/mlol v, vk A7} Yol 6
2 19k 7] 3ug/6 ul) AT AW E B
1912 (PBS)Z AH&3L ). 115 3, AL 8- Q. 9 M (safranin-o
staining) fol A=z229] AA AR5 Fls
T AT Ul E T v E AEAERE 8 EH 6 Y= FVNEERE 58
NAiFo] L3E 2AE A YA A& 5ol4 r[do] Ho] AN A&
W (superficial zone)2] =74 glo] AAA A =3} FALSHA A A = &
SIS A E AF& F2A o2 AL whabA] AEFHEZ

B3lEE= SV A ZERILE 359 Ao £3E AR AT 2A A4
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22 AAIQl EFo| = nh A (tide mark) 2] W8} E 7| o & dhsle] 45
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=2 Z1-& YEF ™ Mankin score A 3E 17 3%

N @

i
b
2
-
o
=
32
3



12

WO 2016/126122 PCT/KR2016/001230
[103] [3E1]
Femoral condyle
Group Mankin Scores (Max=14)
Cartilage Chondrocytes [Safranin-O Tidemark [Sum
structure staining
PBS 2.80+0.37  (2.20+0.2 2.00+0.45 0 7.00+0.89
Chondro-EXO |1.80+0.37  [0.80+0.2 1.80+0.58 0 4.60+0.87
[104] [3%2]
Tibial plateau
Group Mankin Scores (Max=14)
Cartilage Chondrocytes [Safranin-O Tidemark |Sum
structure staining
PBS 2.60+0.24 1.80+0.2 1.80+0.37 0 6.40+0.89
Chondro-EXO (2.00+0.32 1.20+0.2 1.40+0.40 0 4.60+0.68
[105] 71 o] Aol A & o= = uke} o), A EA 2R H3HH a1 Q=
S/AEERYH FEF ALFS a2 =S T e 1, A=
1 &4 E A E HohAd (hypercellularity)©] a1 & So] 4 7] o] 4] o]
=2 7l 0 & Fyhy o] Mankin score?] A A7FAAEATG (1, T2 2 £ 8)
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Differentiation

0 B R ORI R R R,

Exosomes derived from
Differentiating stem cell

Exosomes injection

Cartilage
tissue
regeneration

0 day 14 day 28 day 35 day

Alcian blue staining
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Chondro-Exo
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[53c]

ASC-Exo

1) s

gt Mean
imeter
8717 nm
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Number (%)
o e = |
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Chondro-EXO _
10 pgimL DM

ASC-EXO
10 pg/mL
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[5=6]

Chondro-EXQO

5pg/mL. 10pg/mLk  30pg/mk 50 pg/mL
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Femoral condyle Tibial plateau
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Mankin Score
-
Mankin Score

PBS Chondro-Exo PBS Chondro-Exo
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